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9MoLEGHM y3535d9

2013 farob 14 5330LGHML  A9MEOI0(EZ9WS  JOMMN39WO  BMMEMPO,  doMEMYO0l
393609690505  ©MJBHMOO0, 0oL  Lobgerdfoxzm  bogzgOLOEIGHOL  SbMEoMYdMEo
36OHMBBMOO gOoLbGM Y43035d9. dobo 0bEHYMgLbgdol LBEgOHMTo Fgoms Mbgdbgdem
3HM390ms GoJumbmA0s, BoMBMEMy0s, §3MEMYP05, DBMMYGMAMIBOS S Bowrmaq60s.
39bL53MMMHIB0 OO 0gm oo 0bEIMLO LodsGmzgwmls Mbgdbgdem 3bmzgwms
30MIM35BIOM36930L  dglfogerolsdo. 53 JodoMoengdom  do3gsgs  Asb
bR HMES 933009350900, OHMIYMS SODBOIL S B3YE09OLEHYOSE BTMY>0dYOSL
©OE EOHML MMIMOES - 0g0 0gM 56G5 BoMGHM 3936090, 0599 Fglobodbsgzo 3goamao
@5 3BOHMB390 FgamdsM0 sHOERSBOS 8330)35M900LsMZ0U.

960LEGHM Y3535d9 0D BY0dYol Msombol Lmgger dxmbmEsdo. 1959 Fgwls, 5939
§o0B0bgd0m ©s98MzMs Lodwsgrm Lgmes. 00539 gl 9h39wo 0dbs LsdbgdOm
1535 OEm LsdLbobMTo, Losg 030 1959-62 (jemgddo ALobwOMd©S “936M50bols s
3mmbgmob Lobw3sm-By.

X9M0Ib 0O Mbgdol  T9gdgy, 1963-1968 (argddo, ogo  LHogwrmdos  0g.
X935600300l  Lobgermdols Mmdowobol Lobgwdfonm Mbogzggdlodg@ol domemyools
R939WGHIGDY  Drmmmaool  B3ggoswmdom.  89-4-9  3MOLDY  BmmEwmyqgdl  dg

3300bO300 (3bM3gms 93MEMmP00L 3OLL.

DomPobgdmwo Lfjogerobmzol s sdGHomo LEMIbEGHWOO dmE3sHgmdolsmgol ogo
OXOWOM3Es 6. 3609335006  Lobgawmdol  bGodgboom. 3oMzgwo  Lsdgabogdm
3003530900 8L 339 LA™MIBEMBOLLL 3Jmbs 25dmd399bgdero. MbogzgMlodgEdo
UHogeol Mml  gMolEMm  g43935d) bgerddwgsbgwmds 0o sObgdMer  LEMIbEGH™S
Lodg3bogem  LsdFml, oygm  dolo  MogxEMIsEY.  9gMHOLEAHML  9dGHOMOMdOM O
bgddn3569wmdom MmERbobIdMwo 0dbs Lsdgaboghm fiEol sGsgMmo 9dldgwogos,
Mmdgedos Imbsfoegmdbgb Gmyme 3 domemagdo, s1939 39MyM8900, Jodozmligdo s
bbgs 3539w 3H9BH900L BEAHMI6GHYd0. 9Ju390EYd0 IMdogdEo ToLogrol 33930l
Lo3Adz9bBg LEAMIBEGHIOL LTS Gds  gdgmEsm  Bodgboghm  3mbxrgMgb3z0gd0L
90500500 dogemm dmbsfforgmds. 53 3mbxgM9gb30900L MmMABOBYds s MYIoE03ol
396B935 9O0oLE™M y3535d9L 3505 gbgMbgdms.

1969 gl 9gMobBHM  Yy3035dg 0fggdl  3domdsls  LodoGmgzgeml  dg3bogMgdoms
535009300l BMMEmaool 0bLEGHOGMGHT0. 356 sofym Mdsmds 9dsbyg ,LodoMmzgemls
Jooygangdo  (Lumbricidae)”, ®mdgwoi 1975 farol dsm@do  §o®ds@gdom  ©o033e
dmb3mgdo, 1Y39MHEM30L  LobgErmdol Ebmggwms g3MmEEMHO  FMORBMEWMYO0L
930¢m200L 0bLEHOEHMEHOL LBoolgMGHsEom bsdgEbogmm LsdFml Lbmdsbg s dogbos
00MmMy06 39:3609605d5m5 3560IEOL batolbo.

1985 9l godmdz9ybs 9HoLGHM 43535d0L 30MH39w0 dMbMmyMgz30s , ok IEBRIE YEPBU
KaBkaza®, Loog 29bbowwamos slogngdo  39335L0580 go3MEIwqdEo  F0594gargdols
339960L,  BMMYGMAMOBOOL,  93MMYools s 3MBLYMZo300L  Fglobgd.  saMgmaY,
9mbmyM59305d0 I (39900 3933956006 F0oygargdol Lot 33930.

1989 gl 9MoLEGHM ©o0b0dbs Mbg@bgderm (3bMm39wms WsdMMSEGHMMO0L 45039 ©S
3ol by ddm3zs69mds [egdol gbdsgwrmdsdo.
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1999 {9l 9moLE™ 43535990 90335 BoMIBHMMO™M EOLYIOESE0S MYTsDY: ,39335L00L
Jooygangdo (Lumbricidae) dsmo LolEgdso3s, B3ombolE03s, BMmMPGMAMIG05, 93MEIMY0s
5 BowMYgb0s“. 9335 PoBIM©S BMMEMA00L 0bLEOEGHWEOL LoolgMEs3zoMm LodFml
bbmdsbg s oL d0gboFs domemyome dg3bogmgdsms md@mMob bamolbo.

OHMQMO3 M339 900b0dbs, JMOLEM O OHML MMTMOES SHoWYsBOs Tg3boghHms
dmdbogdsl o  FOBOEIL. dolo  MIMeem  bgardde3zsbgermdom  dmerm  Hengddo
9m3bos 13 BoolyMEs30M 65dOMT0, HMIGEms Boffowo FoMds@gdom 0gm sEIEO.
bsdo EOLYOEBGHO Tobo 2oMmHE39w9d0L 98y SMAgEgdL  FMTomdIl. Fgodegds
0mgd39L, M gHobGHM y3535d9d Mbgdbgdem BmmErmaool bgzsaslbgs atydo 99ddbs
S ©IGHMIS DBMMEMygdol Bo30oME ©OEO X3MRB0. Jobo FoBOOMO 933Wg3569d0
ML IM35(9M09b LodoMz9wml Lbgoalibgs 6039MLOEYEHI0T0, s3Mgm3g LEo7g0Mgdsl
390056 930Mm30L s B0l §3996930L §o8Yz96 IdMGSGHMEM09dT0.

o §egddo gmobGm y3o35d9L dm3m390wo  3Jmbs ®sdmEgbody Msb@o,
Lo@OE 0g0 0gm 58 3MMYIEJOoL 3MMMObsGHMMO. glgbos: 1) Bo605dx 3500l bo3Mdsgols
MbgMbgdeom 3bMm3g9wgdol doMmIMZ35¢x3gMHM3bgd0L Jglhogers; 2) seggmol BszMdsgrols
MbgMbgdeom 3bHM39wgd0l d0MIM 350 RgMM369d0L Tgbfagens; 3) deaMxmI-bo®ogsmerols
Bogomboerm®o 3oM30L 393eqdol (Lepidoptera) gb{jog3eobom3zol. s3®Mgmagg 956 00mdsgs
30mgd@do:  Tmbgdbgdrm  gbmggmgdo, OmameE 39M9dml  ©sd0bdMMHgdoL
0000b@0353HMMY00“, MHMIgEoE B0obsblEgdm®s M3M0b0L bsdgrboghm gmbool dog.
50 5 bbgs 30m9d3Hgdol 33¢0930L 99092900 359md399Ds dmbMmY®s830930L Laboo.

9M0LEHM  Y3535dg 0ym DBmmEmyool 0blEHOGHWEHMb 9®lgdMwo  LoolgMEHsEom
LodFMb §9360. 59BH0M© BMbsfowrgmds BmmEmaool 0blGo@w@ob LsdgsboghHm
B53OMIgd0L BTGl godmdz9ybgdsdo. dolo MIserm bgeddmzsbgarmdoom godmogs
omwm mMo (XXII — XXIII) @Gmdo. 030 0sbsddOMIMmd©s 353796 b)ens3oeols
249909399 MdLmB s 0gm M3dMEYbodg bsmatdbo foabol GHaduBolb Lsdgzbogdm
3B EobGHOo. o0 FMMHOLLS ,39W MO d)6gdOL SEEISLO®, MHMIJoE JoMmE 965%Y
3990035 2012 Fgb s Jo®rm3z9e 85393908 0O LObIOYIEo JosboFs.

9. 94353539 2003-2006 {ergddo bgeddwgsbgwmds 03. xo35b0d30e0l Lobgdfogm
60396BOGIGHOL 9HSEIPOBOS 93N MYGdOL SLMEFOSFOSL.

Logmabeol dmem {iemgddo sLfogwros 0wosl Lsbgwdfonm MboggdlodgEol
UGHI6EHIPOL. 30BN GdS J309dL MIZ0BOBALS S H0sWIROL §3MEMA05T0.

B985 gemo@ LomaEbol dmwm 399030 ©d ©MYJddoag 30 9MHoLEGHM Y353509
06@9bLoMs  FMdomdEs  93MMPoGo  w9gdbozmbol  89Jdbsty,  MH™Igwros
399md3994bs Bolio Q903350 gd0L 8999y, 2014 Hownb.

b5 500603bML, MMI gMoLEM Y3535d9 0gm MmxsboL 3560 3535, 356 oboMs MmO
39510 © 9O Joe0dz300, ogm Bsv)39009Lm JgLeEny.

dolbo  30me93gd0L, dmUfogwrggdol s dgamdMmdOL 2wegddo gMoLEHM  Y3535d9
15399dME IMRYDS 3MSTIMEM,OMYMOF 3900 T93609M0 s ToLFogargdgwro, sMsdg,
MMamO3 39owo, dmboyzsmvwg s dBOMB39wo 30MM3b9ds. 30Mmos BRgdmzol 9.
4353539 04m 390000 dgamdsMo O 3Megy, MMIGEmsb gMmo© dMegz5wo bysdgzbogmm
6596G>m30 dgdolermegdos.
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J390mm FoMmdmagboos geolEM yzs35dol doge dobo Lsdgsbog®mm dmeasHomdols
3960 s0figM0wo F0594gegdol 23560900, §392356900, LobgMdgdo s J3gLlobgmdgdo:

Alpocaucasiona Kvavadze, 2000; Caucasodrilus Kvavadze, 2000;
Allolobophorabrunnecephala Kvavadze, 1985; A. kintrishiana Kvavadze, 1987; Dendrobaena
alpina diplotritheca Kvavadze, 1972; Dendrobaena byblica arsianica Kvavadze, 1985;
Dendrobaena byblica herethica Kvavadze, 1985; Dendrobaena ilievae Kvavadze & Miloikova,
1993; Dendrobaena imeretiana Kvavadze, 1992; Dendrobaena kelassuriensis Kvavadze, 1985;
Dendrobaena kurashvilii Kvavadze, 1971; Dendrobaena malevici Kvavadze, 1985;
Dendrobaena mamissonica Kvavadze, 1984; Dendrobaena marinae Kvavadze, 1985;
Dendrobaena jaloniensis Kvavadze, 1985; Dendrobaena swanetiana Kvavadze, 1992;
Dendrobaena verihemiandra Kvavadze, 1989; Dendrodriloides Kvavadze, 2000;
Dendrodriloides ganjiensis Kvavadze, 1985; Dendrodriloides grandis perelae Kvavadze, 1973;
Dendrodriloides hydrophilica Kvavadze, 1979; Dendrodriloides polysegmentica Kvavadze,
1973; Dendrodriloides supsaiensis Kvavadze, 1985; Dendrodriloides thamarae Kvavadze, 1983;
FEisenia iverica Kvavadze, 1973; Eisenia kafaniensis Kvavadze, 1985; Eisenia transcaucasica
breviclitelata Kvavadze, 1985; Helodrilus cartlicus Kvavadze, 2000; Helodrilus colchicus
Kvavadze, 2000; Helodrilus zicsianus Kvavadze, 2000.

960LGHM Y3535d0l Bo3sGH03(399Mm© Mbgdbrdwmms GsdmEabody Lsbgmdsls dolo
9m5339930L s 3:e9900L d0ge gfics oo 235M0:

Coccophagus kvavadzei Japoshvili & Karaca, 2002

Iotonchus kvavadzei (Eliava, Bagathuria & Chuchulashvili, 2005)

Charitopus eristol Japoshvili, 2010

Ghilarovus kvavadzei Murvanidze, 2014

Protaphis kvavadzei Barjadze & Ozdemir, 2014

9M0LEGHM 43535d9L 459MmJ39969dYe0 593l IMS35¢0 LsdgEbogem bsdM™Ao, s JmEOl
9mbmyM5330900, HMIgEms Bsdmbomzawls 3odwrg300m J399mon:

1. KsaBagge E.III. 1985. [loxxznessie uepBu Kaskasa. Tommnucu, Menunepeba, 237 ctp.;

2. 3. 496583000, 0. 3Mgd5930¢00, M. y3535d9 s Ubg. 1978. d0bsty s6ropa30L
dMBol  3bmzggmms  93MEMmA0IM-35MDOGMWMY0MO0  godm33e0g3900L  F9gaq00.
”8936096M90s”, mdowobo, a3. 213;

3. 0. 39356009, 9. y3535d7, b. BOVIMMMNS, 0. GE035, M. MO0, 0. BdsJdY),
2009. 9¢bgebgdm  3bmzgwgdo - MMO60DBYOMMo  F9M9gdml  doMmobEo3sEMMgdO.
7603960Lsen0”, MdoErolo, 33. 121;

4. 96. y3535d9, ®. 5MdOMo, . dMMH3560dg, 6. dowsmMos, 2011. 3mebgomols
Q50 MdOL dB0s67d0L MbgMbgderm 3bmggegdo. "MbogzgMbowo”, Mmdoolo;

5. 96. 4353509, 0. 5(6dw0, 3. 37MH3560d9, b. oMM, s bbg. 2011. 3mebgmols
96360 35630L 3BMZgEms IM350R MM369ds. "MBoggMLOE0”, MdOWOLO, §3. 269;

6. 9. 39356009, 96. y3535d9, b. BSVIMEMO, 0. JE0Zd, M. 3OO s bbgs. 2013.
396009Mm900L5 5 6594900l 3MeEMbobsos MbaMbgdem 3bm3zqwgdol doge (Fosmwemols
3962969990 LodsM). IMS35¢RYMHM369ds. "b0ggMLI0”, MdoEOLO, 33. 115;

7. 06. 90535, 9. g43035d9. 2014. 93mwMmyomo gdlozmbo. owosl Lobgwdfozm
MB039MLOGIGHOL Fodmd39dcmds, MOdOEPOLO, 293 43.
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9M0oLEGHM 4393530l M350 LodsMmz9wml »bgMbadwmms doMIMI350wRgMM369d0L
d9Lfogasdo s JoMmM39wo BMMWMYJdOL sHIWO 3egool SOBOPITO OEOs. dolo
blmgbs oo bsbl sMbhgds BmmErmaool 0bLEHOEHMEHOL MsbsddMMIgEms yrgegddo.

36289b02(50 0635 3¢m0 JEr0S3S,
A936090985005 953629670 $35009000b [936-32(59L3b9bGHO

In Memoriam — Eristo Kvavadze
1940 -2013

Eristo Kvavadze, the Georgian zoologist, Sc.D., Associate Professor of the llia State
University, passed away on 14 August 2013. The scope of his scientific interests included:
taxonomy, faunology, ecology, zoogeography and phylogeny of invertebrates. He showed
particular interest in the study of biodiversity of invertebrates of Georgia. He guided young
scholars in this field of research and devoted much time to their professional growth. He was not
only ascientist, but also an excellent teacher and acaring friend for young researchers.

Eristo Kvavadze was born in the village Mukhuri of Tkibuli region. In 1959, he graduated
from v. Mukhuri high school with honors. In the same year he was drafted for military service
and in 1959-1962 served on the border with Poland.

After returning from the army, during 1963-1968, he studied biology at Iv. Javakhishvili
Thilisi State University, chair of - zoology. In the fourth year, | gave him lectures on zoology.

He was awarded the Krupskaya scholarship for excellent studyand involvement in student
activities. His first scientific papers were published when he was still a student. Eristo Kvavadze
headed a student scientific council during his University years, and acted as its chairman. Many
expeditions of were organized by the student scientific council due to his activity and under his
guidance, biologists as well as geographers, chemists, and students of other faculties were
participating in these expeditions. Scientific data collected during these expeditions offered
students opportunities to take part in scientific conferences. Eristo Kvavadze was actively
involved in the organization of these conferences as well as in selection of topics of these
conferences.

In 1969, EristoKvavadze joined the Institute of Zoology of the Academy of Sciences of
Georgia. He started to work on his thesis "Earthworms of Georgia (Lumbricidae)", which he
successfully defended in March 1975 in Moscow, at a meeting of the Dissertation Scientific
Council of the Severtsov Institute of Evolutionary Morphology and Ecology of Animals and was
awarded the Candidate of Sciences Degree in Biology.

In 1985, Eristo Kvavadze published his first monograph "Earthworms of the Caucasus",
where issues of fauna, zoogeography, ecology and conservation of earthworms in the Caucasus
are discussed. The monograph includes the identification guide for earthworms of the Caucasus.

In 1989, Eristo Kvavadze was promoted to Head of the Laboratory of Invertebrates, which he
headed for many years.

In 1999, Eristo Kvavadze defended a doctoral thesis on the topic: “Earthworms of the
Caucasus (Lumbricidae), their systematics, faunistics, zoogeography, ecology and phylogeny.
The defense took place at the Dissertation Council of the Institute of Zoology, and he was
awarded the Doctor of Sciences Degree in Biology.

As already noted, Eristo devoted much time to teaching of young scientists. In recent years,
13 theses were prepared under his direction and some of them were successfully defended. After
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his death, three young scientists continue to work on dissertations. Eristo Kvavadze created and
left quite a large group of zoologists in different fields of invertebrate zoology. Today, the
scientists trained by him are working in different institutions in Georgia and are being trained in
leading laboratories of Europe and Asia.

Last years Eristo Kvavadze received several grants in which he was a Project Coordinator.
Theseare: 1) The study of the biodiversity of invertebrates of the Mariamdzhvari Reserve; 2) The
study of the biodiversity of invertebrates of the Algeti Reserve; 3) The study of butterflies
(Lepidoptera) of the Borjomi-Kharagauli National Park. He also worked in the project
"Invertebrate animals as bio-indicators of environmental pollution” funded by Scientific
Foundation of Ukraine. The results of the studies in the framework of the above listed and other
projects were published in monographs.

Eristo Kvavadze was a member of the Dissertation Council at the Institute of Zoology. He
actively participated in the publication of scientific works of the Institute of Zoology. He was
directly involved in the publication of the last XXII1 volume of the Proceedings of the Institute of
Zoology.

He collaborated with the Bakur Sulakauri publishing house and was a scientific advisor of
Georgian texts of several translated books. Such as: the "Atlas of wild life", that was published in
Georgian in 2012 and brought great joy to the Georgian children.

In 2003-2006, E. Kvavadze headed the Association of Young Ecologists of the Iv.
Javakhishvili Thilisi State University.

During last month sand even days of his life Eristo Kvavadze intensively worked with me on
the dictionary of ecology, which was published after his death, in 2014.

It should be noted that Eristo Kvavdze was a great father; he raised two sons and a daughter,
and was a wonderful husband.

Eristo Kvavdze will remain forever not only as an excellent scientist and teacher, but also as a
kind, loving and caring person in the hearts of his colleagues, students and friends. Personally for
me E. Kvavadze was a good friend and colleague, together with whom we’ve done many
scientific works.

New genera, subgenera, species, subspecies of earthworms described by Eristo Kvavadze
during his scientific carrier are listed below:

Alpocaucasiona Kvavadze, 2000; Caucasodrilus Kvavadze, 2000; Allolobophora
brunnecephala Kvavadze, 1985; A. Kkintrishiana Kvavadze, 1987; Dendrobaena
alpinadiplotritheca Kvavadze, 1972; Dendrobaena byblica arsianica Kvavadze, 1985;
Dendrobaena byblica herethica Kvavadze, 1985; Dendrobaena ilievae Kvavadze & Miloikova,
1993; Dendrobaena imeretiana Kvavadze, 1992; Dendrobaena kelassuriensis Kvavadze, 1985;
Dendrobaena kurashvilii Kvavadze, 1971; Dendrobaena malevici Kvavadze, 1985; Dendrobaena
mamissonica Kvavadze, 1984; Dendrobaena marinae Kvavadze, 1985; Dendrobaena jaloniensis
Kvavadze, 1985; Dendrobaena swanetiana Kvavadze, 1992; Dendrobaena verihemiandra
Kvavadze, 1989; Dendrodriloides Kvavadze, 2000; Dendrodriloides ganjiensis Kvavadze, 1985;
Dendrodriloides grandis perelae Kvavadze, 1973; Dendrodriloides hydrophilica Kvavadze,
1979; Dendrodriloides polysegmentica Kvavadze, 1973; Dendrodriloides supsaiensis Kvavadze,
1985; Dendrodriloides thamarae Kvavadze, 1983; Eisenia iverica Kvavadze, 1973; Eisenia
kafaniensis Kvavadze, 1985; Eisenia transcaucasica breviclitelata Kvavadze, 1985; Helodrilus
cartlicus Kvavadze, 2000; Helodrilus colchicus Kvavadze, 2000; Helodrilus zicsianus Kvavadze,
2000.

Some species of invertebrates were named in honor of Eristo Kvavadze by his students and
colleagues:
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Coccophagus kvavadzei Japoshvili & Karaca, 2002,

Coccophagus kvavadzei Japoshvili & Karaca, 2002,

Iotonchus kvavadzei (Eliava, Bagathuria & Chuchulashvili, 2005)

Charitopus eristoi Japoshvili, 2010

Ghilarovus kvavadzei Murvanidze, 2014

Protaphis kvavadzei Barjadze & Ozdemir, 2014

Eristo Kvavadze published numerous scientific papers including monographs, the latter are

listed below:
1. E.Sh. Kvavadze, 1985. Earthworms of the Caucasus. Thilisi, Metsniereba, 237p.

2. B. Kurashvili, .Gogebashvili, E.Kvavadze et al., 1978.“Metsniereba”, Thilisi, 213p.The
results of environmental and parasitological study of animals in the Aragvi river basin.

”Metsniereba”, Thilisi, 213p.
3. M. Murvanidze, E.Kvavadze, N.Bagaturia, l.Eliava, T.Arabuli, L.Mumladze. 20009.

Invertebrates — bioindicators of the urban environment. “Universal”, Thilisi, 121p.
4. E. Kvavadze, T. Arabuli, M.Murvanidze, N. Bagaturia. 2011. Invertebrates of the

Colchis lowland boxwoods .“Universal”, Thilisi.

5. E. Kvavadze, T. Arabuli, M. Murvanidze, N. Bagaturia et al. 2011. The diversity of
animals of the Colchis National Park. “Universal”, Thbilisi, 269p.

6. M. Murvanidze, E. Kvavadze, N. Bagaturia, |. Eliava, T. Arabuli et al. 2013.
Colonization of pits and embankments by invertebrates (Chiatura manganese deposit).
“Universal”, Thilisi, 115p.

7. I Eliava, E. Kvavadze, 2014. Ecological Dictionary. Publishing house of the Ilia State
University, Tbilisi, 293p.

The merit of Eristo Kvavdze in the research of biodiversity of invertebrates of Georgia and in
training of a new generation of Georgian zoologists is great. His loss will be deeply felt by the
research community of the Institute of Zoology.

Proffessor Irakli Eliava,
Corresponding member of the National Academy of Sciences
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Berngoemyools 0blGoGYEGo
(Bm3eg §Ombo3s)

9. 3b5Qs0s
Dermemyaool 0bbEHOEE0, 0e0sL babgwdfonm MbogzgmlodgEo
J- Boanmygsdzowmob g09%. 3/5, 0162, 0dogrolo
edisher.tskhadaia@iliauni.edu.ge

LodoM39W ML 3bM39wms BsdYsmml dglobgd BmyswO (36MdIdO 30M39ws© 35bMmIGHo
09aM3G0mbol 1754 ferol Bsdmrmddo “sefig®s Lodggzmls LodsGmggarmls” a3bggds [1].
LodoMm39wmdo BmEmyommo 33eg3900L IYgdol MeMows© dgodgds Bsomgaemls
1770-74 §ie0gd0o, G0Eabsg . 39w©gbd@go@ds 0dmyborMs 3033560500 ©s 39MIM,
bodom39™do. sb Fgo3MmMm35 BMMEOMAO0MOHO 3Mgd(30900 s 3BMdJOO LodsGmzgemls
3bM39wms LYol Tgbobgd. 1774 {iewosb  3bmggwms  Lbsdgs®ml  Jglfogersl
396536MdMdB96: 3. 3550, 9. TgByEB®0Y, 5. baMBsbo, 9. Job3sw©o, 3. 3mwgbs@o, 3.
39LEgM0, 3. B509MB0 S . M5Y. 1867 (jeol 2 05635ML 4o0blbs 3533500 dmBgmdo,
Aol MmObo 2obyMRoWgd0L JMm-9HDO 0ym BMMEIMAO0L 25bymBowgds, Lryer
doeng Al 999535 9BGHMIMMYOMEOO 2obymBogds3. 5 Mogl 0gMOs 9GS FoMGHM
39339560580, 96939 MWEOJgPLS s 0MBTo  FgaMmzowo  Fsbowrgdog.  Fsdobgwn
Lodoemz9wmdo gl 0gm 9OmOEIOMO HILYOMEGds, Losg brgdms LadsGmggamls
@5  Joosbs  39335b0oL  3bmggwoms  Lsdysrml  Tgbfogems,  GMIGELSS
b9wddm3s69wmdEs aMlGeg Moy [2], MMIgwoE 9953OMMWOE  0gm  35335B00L
d19b9mdol oMgdBHmemoiE. XX 1s39bol 30639 bobgzs®To 35335L00L s 396G
L5JoMM39WMmb Bogbol 033g3wbg6 3. LoGmbobo (MmObommEBsmbs, dmdwmadfimg®gdo) o.
Bozmbzo (39M39@MmRBobs), b. 3909dRs30b0, 3. 39336960, b Mmabggzo, 6. Obbogo, o.
30Bbs3m30 (39dndfmzm9do).

1932 §9gaol @ss®bs LLM3 d936096M9dsms 535009300l 5309M39335B00L FOEr0SEOL
Domwmyom®o  bgdGmeo,  Omdgwos 1935 (erosb  goozgms  by393d06MH™
993609M900m 535009300l BodoMmMZgML  Bo0sEs©.  dmaz056900m, 1937  Fganls
Q59OLES GIBOOMEOMPOIMHO S B3JMMOBOL FoEseo MOl BOMEMYOOO LoPIMYdO,
OMIgdLsg boMsddo ©wmb@o bgwddmzsbgermds. 1938 (gl domemyomemo
LoaMoL  LoLEGISGHOZOL  ABYMBOGdS  45Y3d  DBMMEWMY0E®  bgdEBHmOL, Losg
o939 90oyobgl  93mEmao0l  AobymBogds3. BmmEmaon®  bgdGHemOb
b9dde3s69mds  3OMAY. Bowr03g Ho03g30 [3]. 1941 Hawl ssMLES LadoGmzgemls
LG dgEbogMgdsms 5390930s. 53539 Fgarl BmMmErmA0©Ho BgdEHMMOL dsbsby oML
Lodomzgeml blE 9936096935000 535009000l Bmmemaool oblGo@dw@o, Mmdwol
©06M9JAHMM5© ©s060dbs 5350098030 BoW03g Bs03J30. OMYJEH™MOL BMoEYROWIE —
36MHMA. 5300 3md5b0dY, Logeryen 803565 30 8.9.3. 5¢gdLsbMg BsBsdYE0O.

1942 §9e0l Bmmermaool 0bLEGHoGMEL 899996000 9IIOO0MEIMA0IM0 O 8532)M0s60L
35050 JOL dBOMEMA0)MHO LAIMJd0. 08 EOMOLMZOL HBrmmermyools 0blEOGHWEOL
LAHOYJEHIOS Bo0Myds0ds 399096506500: 930MQ00b 3969mz0e9ds,
30OHMO0ME ™Yool S 0J00MEMP00L  49694MmBoEIds, BMMYIMYMITGO0LS S
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LoLEBQToBH030L  obgmxzowgds,  EbM3gW®s  9IdOOMEMYPOOL  NVMMIGMM0S O
35M5DOGMEMYO0L WsdMMGMM0s [3, 4]. 1957 §. 5350. G. D503g30L o335 YdOL
9990099 06LAHOGMAL 1965 fersdg bguwddn3sbgemds 3OHMG. 300 3MdsH0OdY. 1965-
1989 {ic9d80 0bLEBHOGHMEGHOL OMYIBHMMO 0ym bsJoMmzgwrml Ig3609M9gdsm 535009300
0936-3m6MgL3MmbgbBHo  dmOOL  yM©msdzowo, bmerm 1989-2005 §f. LogdoGoggaml
3936096Mgdsms 535009900l §9360-30M9L3MmbI6GHO 03w  gwoszs, 2005 Farowsb
0999 0bLEGHOGHGHOL OMYJGHMEO0S 3BIMBILMEO, 0.0.0. FOMMAO dHEGSJY.

3990006569 040sb, ®MI 0bxgm®Ts3z0s LJosMMN39EML Bsmbols Jglobgd 39009
d900bg935d0 9B BMRTIBGHMEo 0ym, Bmmemaool 0bLEoGHMEL §obsdy owas
L5JoMM39WMb Bombol 0b396¢>M0BEO00L, LobgMdMH030 FgdsAgbMdOL, (35 3g e
Lobgmdoms 5M95cgd0l, MMMN0gIH™MI380M900L s ©IMI0IdINgdgdol dglfogwrols
3300290 MdS. Y™ LbOJoMMNZ9wMb 3BMZ9WMs LoBYsOML 2q3d5BMB0gMO dgbfagens
LoLEBYBH03ZOL, BMMAIMYMIBOOL, J3MWMYOOL S IORMEMAO0L J0T>MYIIGOO.
23960bogdm©s 33093900l 3MdBHo3Mwo  AbBsMY,  MYYMEIOHIOI®©  GHYMOM©S
9939000(30900. B Mool 0bLEHOEGHMBHOL MBsTIOMIgwms  33e93900L  F9IYS©
s0f9mo 0dbs 09369 o Lobotygdem mbgdbgderm s
bo®bgdwosh 3bmgzggums Lobgmdgdo, Fsmo 96MYoEgdO
93MMA0MMH0  0530L90Mg0gd0.  Fgdwdegs  Fsm0
530Mbs Mo 259mygbgdols ¢1930m39bs309d0. T99Rdw®,
Lodommzgermdo d904dbs 3HM39ms Lodysemls
M530Mbo Mo 958myYqbgdol, 2oMgdml s330L, Lmgeols
99m@BgmdoL 353690egd0l, LodgoEobm s 3939M0bsMools
396M5DOGHMWMY0MM0 Lo@ ool 2393MbGMMgd0L
. 99360960 LyRMAZEGO0, MBLOE VOO MIMOMOLICO S
3663, Bowody B30 36594 BHo3wwo 3609369wmds 543b.

(1877-1957) Logdomomzgemls 9BEGH™IBsmbsL, 03M0O5Lbs0MYIL,

3b™39wms 35Mm5B0GIOL, T M3gdL, F05Ygmgdl s bbgs MbgMbgdwm (3bmggugdl
9M0Mdogz3s5©  dgolfegarobyb  g3memyool s LoLEHIsE03o-BmMmYygmyMogzool

23969mxz30mgdgd0l  MbsddMMIgdo.  dsod  doge  dgbfiagaroos  Mbg@bgImoms
Ubgoalibgs xamx39d0: 3. B503930 — Hywol bmmado (Hydrophilidae o> Haliphilidae),
Jo6do3sdogdo (Ipidae, Carabidae), 0. 503935 — doweobxmgdo (Hemiptera), 9. aw9xsd0dg
—  mOx6Om0sbgdo  (Diptera), . 503930, o. FMmzszs — 3bgzomyMdgws bmFmgdo
(Curculionidae), 803 ULobgmds, 0. x0035908300 — GoOGoEME3sds  bmFmgdo
(Scarabaeidae) 228 Lobgmds, g3. 503930, b. Mg30 — dbmoEs bmFmgdo (Carabidae), a.
LYRIONYEed) — BEOMFsdos bmFmgdo (Chrysomelidae), . Lsggbzm, 3. Lebosdg —
06OoxLbydo  (Thysanoptera), 0.  xs005b00d30wo0, 0.  xs9d5HB0I30¢0 =
M350530030GHM3560 bmImgdo (Scarabaeidae), o. BsbGHodg — GH3oambs bmFmgdo
(Elateridae), 0. 396005 — $Yo380056900 (Dermaptera), m. 5050533000 — F0563390900
(Formicidae) 142 Lobgmds, 9. dgbggwos — 393egdo (Lepidoptera), 303sgdo (Cicadidae),
6gdbogasdogdo (Odonata), 6. boggbzm — 393¢wrgdo (Lepidoptera), LfmOn®m0s6900 —
(Orthoptera), o@oxgLgdo (Thysanoptera), . a«9H960dg — dshbgergdo (Tabanidae),
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Bmmmyool 0bLEBHOGHWEAEHOL 306390 05653960 MIg00.1949 §.

Ubgsb: bs@grs o035(00d9, s¢gdbsbo®g 8sBs8gero, sengfbsbots s85Dsdy, Bsobs bsg9630,
056050 8956509, 025056 505005030000, R0¢P039 Ys0EI30, 5I( SbOOLIEMSF), LS00
385b0dg, memgs 3mbomagzs, obgoer Joermalzo.

©3656: 55 Bmmbsos, s¢rgfbsbotg bsomglizo, ¢mgbs Jmoszs, 39Ms FsFsrs830¢0,

Yot 9520000082000, 05056 353596009, 0606y IMy0erg3L3505-%¢0B0, Jem9bg  d9bggcros,
80250l §165830¢70, 35¢obs 96yfodg, 0065 8939¢s2960, 356L 5g30.

5. X0ddY, 0. sbgwrgosbo — damado (Aphids — Hemiptera, Aphidoidea), o. gbdodg —
dMo3mboggdo (Braconidae). @@golLamgol, 9GgMgdol ModEgbsdg sMLGWE Losdo
99¢39boos 3580 Lobgmds, HMIWgdoE 39900056900 5MH0sE 1206 9356Md0 ©s Lsdo
Mool (Hemiptera, Diptera, Coleoptera) 115 mxsb3o. wbgObgdm  3bmggems
@dMMSGMO05d0 250D B3g305OLEMS X3RO, MHMIYdoE ©E®IL Lbgsslibgs
Lo393b0gMM-33093000  MOYPIbOBs30gddo vy MboggOloBgBHddo  [o®mdsdgdom
239602MdMd96 33¢09390L (9bGHMIMEMAgd0 — @. X9BMAZ30¢00, d. d3GMXSJY, 0. IMM3560dY,
0. 3500, Foo3mErmyo . ddsdg, . Boensdg). MdMBdSLBs0MYdo (Arachnidae)
I9gLfogomos 3. Mg30l, b. xoxs®0dol, 8. ©sMgxsbsdz0ol, 3. Lsgog3sL dogo,
doOO0MOO© KX93360560 s 0JumEOLYdMOmO 3303900l (Acari) 1150-Bg dg@o Lobgmds,
OHmIgdoE 9093036905 8 M0, 155 mxobl, 417 g356U. g. €gso358 8096 JcM™M390vE0
I 3900L (Mollusca) 400 Lobgmdol bogo®s, Lobgmdgdo 2s9MmM0569dE0 G056 207
3395030, 79 cmxsbdo s Lsd 3aslido (Bivalvia, Gastropoda, Polyplacophora), 9. ygsgsdol
Jdoge  dogro  35339b00L  FobdEsd0m  dglfagroo s IYIBOE0s  Mgyombdo
293039900 F05Y4gargdol (Lumbricidae) 89 Lobgmds o JgqLobgmds. s0omgoeb 29
Lobgmds s 4 Jgglobgmds  sboos  3936096M9d0LsmM30L. 5Tl aoM©s dob  doge
99olfogangdms  F05ggrgdol, Mmym®E 899585350 ©s M7HYM3MsMo dsl3obdwrgdol
o 69953HMm©adol 2530 39wgdsdo. LodsMmzgewmll 303009900l s godmg3589gdol
MbgMbgdeom 3bM39wms Gombals Bfogwrmds 6. xsbsdzowo.
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Jermbm®ob 9dudgooios 1953 §.

300MHMB0MEWMY00L gobymn0wgdol msbsddmmdwgdo 033¢g30bgb Lods®mzggarmls
00006569930l @5 Fos  [gombo@gzgdol  93mmyo®  306MHMdYdL,  Jufogwrowos
Lodom3z9ml 4gzges oo dobs®ol, dsmo dgbszowgdol, 3bgdcmogzo GHdgdoL s
b9wm3bm®o {gobo@gzgdol 30MmMas196s, BoGHM- S BMM3EsbdEHmbo, Bmmdgbmmbo,
093Dg900L  BobgmdMogo 8905 gbwMmds, 85000 B0MEWMAO0MOO  3OHMPYJEHOICMIOL
3m39630so (30mx. s. LESEMZL30, 0. 3939MM0dY, o. 35F9M0dY, 3. FoFoMs3300, .
3oL3OM0d30o0, . 3mbos, 3. 9MLYB0d30wo0, 6. XoBsMmSIZ00, b. 053MdSI300-
RBo6OJmbodg, 6. gesbodyg, 9. ©YIYEHOSI300, . FM3E05d30¢00, b. dgLEe35d300o0,
930569800 ™. 3bMmdgerody, d. x¥3568909300, ®. Jodmbodg). sds 30L356MG0d30ol
dogh 990053900 0dbs 30639050 3OMOMIGHOWMOOL  A9FMLsMIWgo
RO, OMIgWo3 ©®II) BIOMMEO  2odM0Yygbgds, dsod  JmEOL, MEbmgwo
139309¢0LEHJOOL Joge.

1963 §. Lobobierml gdudgoEool d9bs3o

930@ma00lb s  bgMbgdwosbo  3bm3z9wgdol  gobymazowgdgddo  doGmMbwadol,
309003F590900L, bgexz®m0s67d0L, (0. FJoEeErmgzlzo, L. 3mbos, 0. FmMHRO0M93L350s-
RBoG0, 3. 96mdodg), dbbgowo dMdmadfimzmgdol — oMgdo, d39wo, sMB30, X0b30, N30
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5 1b3., om0 93MEMYOE-49MPMOR0ICN0, 2530 (39gd0L, MoMmEYbmdMH030 E0bsdozol,
(5. 30dMo0, b. Bwosodg, o. 3o3565dg, Im@3056900m, . DIMIFMs), 59x80dOJOOU,
94390o6m3og3emgdol  (b.  gdgmododzoo, . IMlbgarodzoo,  dmyz0sbgd00m 3.
69399d0sbmzo s 3. BoEbgwsMmo) s FOO0639gdoL Lobgmdgdol (3. 3MEH9d0dy,
930569000 5. 50Esdyg), dglfogerol F9IYAS©, IPMMZWS OO MOMPIHMOO
3603369crm3560 BsmBoLEBHOO s 93MEMYO0MHO 0bRMMTS30s.

1980-560 §ier9d0@sb bgMbgdwosh sbmggmms wsdmGs@EHMMm0sdo Fgobfogzwqdmes
553000900 (. MsMbb0d30¢0), 3Mowo dxdmdfmzmgdol (s. dmbbozsdzowo), dyegdol
(0. 0500M0dg) > 0MHTJOOL (B. 2OHOYE0dY) J3935 OO JTIMLMYOS.

390M5DOGHMWMYool  gobgmxzomqdsdo B, gmMsdzowol  bgeddwgsbgwmdoo:
d90L053wgdMm©s  3M93HgdoL,  53B0BdOYIOL, 3990z gdol,  BMOb3zgms o
dmdmaHm3zmdol  3oM5BoGHd0:  m. OHMEMbsos, g  do3sd9Mody  (ddwmadfimgegdols
3565DoGMwo F0900), 9. X569565d300 (390" 530 gd0L 3908060 9d0), . JM0s3s, .
3936058300, J. 353509M0dg — (07939d0L 39eFobmgdo), 0. Jodgesdy — (303(30000900),
. 290999 — (5953000900L 39¢0306mgd0), 0. L35G J)39-9E0539, . X IBIMOJY, 0. bryensdg
- (860b639mms  390wdobmgdo), 0. gmagdsdzowo - (0093Hgdol  3sMsDoG o
3o 3039U900), . dMM1035030¢00-39M3560d9 — (LOLbEIOL 35G15D0EJd0), LobimgErm-
b5dgmObgm 3b™M39gdol Bow B30l 3565DoGIOL LHogrmd®s 3. 3IMR0sBO, 35M5BOE)-
35306dol LobZHYIoL MOOYHP™IOL domdodor@o d9doboBdgdo gobfogergdmes J.
603m50830¢0ls s (3. wmdodol doge. b. Msdodzowo dgolfogwrows bmFmgdol,
GO0amOE  d99dndhimgzmgdol  39edobomgdol Fsdsgoco  dsl3obdergdol MMl
39w80b609d0L 4930390 905d0. 5. 339V0GSdY, 0. 39058763939, . BHOWIs60, @. Jobdarsdg
o 3. dmyedg 033g3b9gb 3bM3z9wgddo 39edobmymo 063509008 M™L dozmm- s
0530993963900l 89950996 mdOL (33¢00gdsl [5].

1963 . Bs9mygsod®s 96@™IM3gedobmmEmaom®o  adMmMoGMM0s, MMmIGEbss
b9wddm3s69wmdEs 2. 39305, Fgologergdms GHYols s LObMBEM-BsdgObgm
939bstgms 35369 IFgm9d0L 35MsDBo@Mmo 69353GHMm©adoL domEm0s, LoLEYs@03s (3.
9305600560, 0. 4MMy9gbodg, . FoWs39w0d), M. gmeYSd), 3. mdmndoxnsbody, d.
R56M90d300), Fo00  3M5JBH03MWo  259mygbgdols  Jglodergdemds o369  HgMgdoL
00m3mbGHMHMEdo. WsdMOsEHMMOsL 2009 Herosd ©Egdg bgewddmzsbgarmdl ™.
3MOA5d].

1965 Her0sb 0bbGHoGGHO dmbsfiorgmds 653308 OO E6g396Fsd0sl obosomdwgy
dGIMols 9900m©Ydol 89385390530. HOLMZ0LSE SHOEIEdOL 9Ju3gMH0d96EG M doBsbY
961535000 Herob 456353 ™dsd0 3HoMmgdms dglsdsdolo 33¢939d0.

1972 §. Bs3mygoeod@s 505saol  Bmmemaool  sdmMsGm®mos.  dg3bogMgdsms
535009doL  §936-30mM93mbIbGHOL 0. 9Er0s35L bgeddm3zsbgmdom  Fgolffogwgdms
60s@oa80 Ms30bMBsE I3bM3Mgd0 69dsBH™M©Id0, 35M3HBoG0 BoGMBYTsBHM©Ydo (0.
3940309300, @&. gEw0sdz0o, b. dssMM0s, dmy30069d00 3. 3do@0dz0o) s bbgs
B050sd0 dmd0bseyg Mbgdbgdemgdo (8. scgxsbsdzowo, w. ymemygbody, . 3mboy, d.
3030¢5d300). 6050l BMMEWMYool sdMMIGMM05d0 sgMgm3zg dgolffogzwrgdmos
0690603 93mLOLEYIGOd0 30603900 3MHMPYYJ300L S BooIZOL LOSOMMBOEHEO
mO060D3g00L  J0gH  2odMmMOz30LRWGdIMO  gbghools s 33900l 9gdgb@Egdols
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06936063580 dmbsfioargmds. 60ssdo dmdobsmg MHgMOHbgd™ Ls3MHMBIRIOOL MO
35050 oL bdMmzMIOOL MYsdOOFSEO0LS s B05IYHsMMJIbOL 3BMmEqLgddo (0.
3Mbos). 5939 b 500b0dbML, GMI 0. gEwosgzs Lods®mM3zgermdo 0m3wgds bossaol
DmEmyools s BoE™M3gEdobommemyool bgmeol EsdssMligders. 53 b3merol doge
d9LFogze0E0 O HYIBOE0S BosIdo MH30LRWSE F3bmzMgdo bgdodmgdol s
R0GH™MbYIoGH™M©Idol  Lobgmdmogz0 G905y gbwmds,  Mslyg OO  3GMOIEH03Mo
96009369cmds 543L Lemgerols dg@bymdolsm3zol s LabMBEIM-LsdgMbgm dMmEmJigool
Q5(330L5m300.

3bM39wms  93BOOMEMYP00L  2obymnowgdsdo  GoMEIdm©s  Lodwgdomgdo
99b3960896@ 0 9IIGOMEMAO00L S FMOBMEMYOOL J0ToM0IGd0m. 53 33g39d0L
doBsbl  FoMdmoagbs  sbmzggms  gddMoMmbMo 2963000 gdoLIL  BmMIol
0060 3Jdbgero 3MM39Lgd0L FMOBMWMYOMEO 356MmbDMT0gMHgdol dglfogas. 39MdmC,
990MH0MmEM05d0 FJBHO©  9JBHYIIIM0  bS3oMbol - mzool Kool s dOMEOl
3963000009008 3OMEgLYdO (3OME. 3. F6EGHMO0Iz0o, ®. LobsGwwody, 3. 396393,
93056980 0. Jmédos ©s @. 33060bodg). gl 2odm330 93900 LoRIIWHE IJLO™
0MHMEol  5©0Agbol  FgLodgdMdYdOL  oPQBL,  ToLogsl  3oLEMEMYOMMO©
5098539005 Q. 98M930dg. 1939, 59x80d0gdBY 9Ju39MH0TI63HJO0M IYHOBEs BIBLIBOL
3390©0mM0 bBIBoOL OHMEO  TSGHJO0MNO  30EMMOL  BsdMmYs0dgdsdo (5. Bohsdgwro),
bbgoolibgs 98930009000  BgM3MEo  BoOROGHOL  MYXMJOMEo  Fobogrosb  LAgbols
353m0L  Bsdmygoeodgds (0. mEbgwo).  9gLHogwowos  1s330L90MmMs MK sbob
139MT5BHMRgbgHBoL s MmMAgbgbol LgbmbmEo ©0bs3o3s (. MmEbgwo, d. 3563539),
dgLPogaromos gMObzgwms FoMols o Y3930wsfobssmdgam 35J30bsgool gogargbs
9306HoMbol  MmMQsb0BdBY (0. JmMJos), 0dMbmEmyom®o FgmmEadol 4sdmygbgdom,
Lobgmdoms dmeol 3560L GHMIBL3bEE00m RS 356 9bMmygbgb Mo bgarozols
300600 396gds. 53 IGNMPOM JMM-JOHMO MY bOL Mbao 593560e0s Bgmxsbols
3939360580 (0. JmGJos, 0. MI3L30LML JMHMo). Fgobfegzwgdm®s BGMOB3xE™Ms s
bmy090m0 d9dMIHmzHgdol gmbswgdol oRgMIbE0Mmgds gddmOomMbmw 3gMomedo (6.
306(9658300), 536M0b39wgdoL  15339M3bggO0L  OBYMHYBE0MIds  3mbEHgdGOMbM
39600m©do (.  YMOmEsd3z0o), dmy30069800m 93 Lsdmdomgddo  BsgOmgzbab 6.
799303L3500, 6. d5b@G5dg s . 3963539. 51939 Fgolifogzegdms 303mzobBol Bbd0mGo
©0x9IM9630M700L L30MbYd0 BMHOb3gwms gadOOMAI67BT0 (5. BH3MOMYM3s), AHgMgdol
B90MMm9bm3M0bmeo LobGgdgdo s 3mEMIMbYdO (9. 3HOWH0I).

1968 §garl 8350. 3. 096Gl bgeddm3zsbgemdom Bsdmysod®s 3oGHMEmao0l
WHBMEMIOGHMOM0S, MOMIgwoi 999amd 0fmEadmEs  9egd@®mmbmwo  dozmmbim3dool
WHBMMOGHMM05.  dsl  bgeddmzsbgrmds  @.  330bobodg. 93 @odMMOGMM0sdo
99dHOMbMwo s dol3oboMgdgro JozMrMmb3M3gdol Lsdswgdoo  dgolfogzwgdms
0350l MxMHJIdol  ©oRIMIB3E0MHgIOL  3OHMEgLgdo s Folmsb s 35380MYdIMO
dOHBMEMA0MOH0 3300gd900 (b. xsbgarody, J. B3050dY, 3. 9bsE3530, b. 5¢sbos, b.
dgwmsdy, . dMmg3s, o. 3bosbodg), Mbgdbgdwm EFbm3zgwgdol F0GH™AIDIBH0ZS (.
dob@odg). s0LsB0TBs305, BIMD sl356060909w0 F03MIMI3M30L 2odmygbgdom ©oHObs
DMmQ0ghHmo  35M3HBoGMo  F0ogdol (. y/msdzowo) ©s Lbgssbbgs mMbgMbgderm
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353909006 IORMEMA05, 9939 F0dE0bsMJMds M35¢ol WIMMZsBo YRMgLIOOL (J.
QO30M505) QS 3bMm39wms LGBl MMABML (6. Abgodg) dglfogars.

Dmmyool 0bLEOGHWAL 399Bbs Mdoolol BE30L, sbsErEIdOL, bgzmGmIoL
99b3960896EME0 B5HO0, MMIGO0E 399m0ggbgdms 1533930 193930l FglitrEgdols
©OML, OMIGWDS  J9TONME  BMbJ30MmboMYdL  MHBEAMBlgYMmBs  OMgIGHMMOL
dMo0g LdgObgm sMdo b. dgMody.

50559500, 0bLAHOGMGHOL 99399 YOMYOST0S FbMEIME JMMsobolL 9JudgM0dbEHwwo
0505, G0 godmoygbgds slivgwgm bodsemzgemdo 9dldgoE0gdol EOML.

OMMS 396353 Mdsd0  0bLGOGHWGHOL  LAHOMIGMOS  MIEIbXIMT)  TJoiE3oWs.
Lodomggermdo LsdgEbogmm 331939008 MHYMMYIB0BOESLMB  s353d0Mgd0m, 2009
foob Bmmemaool 0bLEoGHMEGO 93005 0ol Labgwdfomnm boggdlodg@ol
990500996 mdsdo s 0fjmgds 0wosls Lobgerdfoxzgm MbozgMloGgEol Bmmemmyools
0bLEOGHME©. ©JoLsM30L 0BLEHOEMEHOL LEMWYIEHWGS by BITMYSOdD.:

e bgMbgdeosb 3bmzgwms 89dLfogargaro Lsdgboghm 33Wg30m0 X{MIBO —
b9wddm3zsbgaro, 33393500 . dbbogzsdzowo;

o 30@3™Mbys¢Mm©9dol gabfogwrgeo Lsdg3bogmm 330930000 X QIR0 —
b@ddegsbywro 83393960, 9. 3JoG0Iz0wo;

¢ 96GHM™MIN35mMgbgdol FgaLfogargwro badgsboghm 33e93000 XyMRO —
b9wddm3s69wo, 93393500 M. 3M5dY;

*  35M5D0GHMmEMmyool LsdgEboghm 33¢930m0 X AR — bgerddrgsbgwro,

933093560 . 396007035030 0-399M3560d9;

*  3500MboLEYGH030L Lsdg3609HM 33¢0930000 XyRO — bgeddmzsbgero,

9330935600 b. dob@ody;

e 30006OMBOMEMPO00LS S 0J00ME ™Yool bydYEboIMM 330930000 KRB0 —
bgddn3s69w0, 83393560, SLME0MJIMO 3OHMBILMOO d. X IBMIZ0w0;
*  30)J30g0L BmbEo — 3389 b. daILaOO;

©O90LYMZ0L  BmmEwmyool 0bbGHOEGMGHTo  d080bsMgMdL 3393990  F9dYRO
d03560HmMgd9000: bgMbgdeosh 3bmggams dgabfogegero Lsdgsboghm  33arg300m0
X3MNBOL 0b53IOMIgd0 — 3339356900 5. dbbo3sdz0w0, MmIEBHMMBEO 0. bo@™mady,
sboLEBYDG-0330 9350930 — 5. 396IMOM3Z0, b. d9JWsMEO, Tgologw0sb LodsdmzgErmls
bgebgdwosh  sbmzggmms  Bombsli:  3(gM0Fod090L,  bgwRMm0sbgdl,  ImMBYEOL;
13M0b39gdl  dgobffogerosh — 833093560930 5. SOMEsdg ©O @. 9O0TYMHSIZ0¢00,
93900635393l — ©. 393m330¢0. (396GHMIWNE  35335L0MmbbY, sFoMsT0, FMMosdo,
X935bgmdo 5{oMmmgdgb bgMbgdwosbgdol IMs35x3gMmM3bgdol dglfogarsl. gl xyMRo,
9369039, 3900035 9BHMJOL 93306039090l dJM-X 903560l b5300MdLEIbOL, 5F5Msd0
90969%569 39Lgdol 3sL390L s LodoMIMZgE ML Fooo dsd30L A9sd(39do JEgdBHO™
bsHgdolL  993w9bol Bmbsdo zhoe  dMdMIHmzmadBy, mOEomMBIMBsbY, Fomgwo
Bmlbol  Lobgmdgd®g, 9fo®mdMgdgb  Lodsermzgarml  bgea®mosbms  dmbo@mmobyl;
Lodo0039 ML AoLTEHIO0D 539M9d9b g3MmEMyomE 9Ju3gMHEHOBIIL.

30EG™bgdo@™M@gdol  dgalfogwgwo Lsdgboghm 33wgz0mo Xm0 dgolfogwrols
Bosopado  dgbmg®mgdo  b6gds@mgdol  LobgmdMogzo  89dsagbermdsl. s Jog
39903 gboos s dglfiagarowos 5gds@mgdol go3MEgwgdol s m3sEobsEool
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396900, ML53 OO 36MJG03wo 36033690Mds 5g3L LB ol dgMMHbgmdOLIM30L s
o00mgdmwo  3MMmEwYJ300L  ©o330LIMZ0L (83309350900 9. 3JoG0d30w0, .
3903083000, b. B0, 3. J0RMESFZ30¢0).

96@™BM3500myqbgdol dgalfogagwro bsdgEboghm 33e930m0 XAaMBo  Sfocdmgdl
95@™IM3500MYg601M0 BydsBMm©gdol B30MIMS35¢RgMM36900L Fqlogesl LodsGmzggamls
bbgoslbgs  Mga0mbgddo, sbgbl dsom 0wIbGHORoE0MIdL  ©s 0333l domo
2590mg9gbgdol  GglodegdMdLs MAnoegtgbo  ds3bg  Hgem9d0L 00mM3mbGHMH™Mdo
(03309350900 M. amMamdg, J. @mOmJoxsbodg, 9. 3MFo35, ©MJGHMOBGHO b.
3906M33000). 5939 beM309wads F056339gd0L 930MEMA0MMHO S LOLEYTSGH0ZMMO
dgbfogams  (mdBHmMbGo b. 26Ms305d300), XAMBA0  35MOWIWIMS© 8493530 90S
39609039dbmmy0gd0 ©s 98 3Hgdbmema0gdol 36odBH03sdo IbyeMy30L  Igom©Ydo
(833093560 3. 30b0Y).

3565DoGMwmyo0l Lodgb0gMm-330g300m0 X3RO dgobfageols
390M5H0GHMWMR0ME LoE¥o305L BodsMm3geml 369303 d0M(39bMBYdT0. J0MOMSWI©

0330936 Imli39d0L, OHMAMEME 8095953500 Fsb3obdegdols Hmwl 3gadobombgdols
39303990590, 53MgM39 093Hgd0L, 5353000900l S J39FoMTszGdOL 35M>BOGMDBYOL.
03393l Lodo®mzggammli  gomgbol  (oMmBmBoagbgwms  Mgodosl  gotgdml
©5006d1MH9d5Dg (933009350900 . dM035030¢00-39M3560d9, J. bogmesodzowo, .
©md0dY, ©MJGHMOBE0 . 5M500, J. 9300509, J. SLOM0BO).

300MHMOOMEMYO00LS S 0J00MmWMYool  Lsdg3bogmm  33wg30m0 XMBoL  Joge
d90lfogangds 530 B30l s LodoMmzgeml dos §gwgdol mg3Bgdol, 3esbd@mbol s
096MmboOL BOMIMSZ5WRIMMZ6905, §3MWMY0s, FBLLIMMMYOMWO YMMOEPYdS J0TMDS
960093960, 06350996H0 ©5 060035@MMMEo  LobgMdYdOL 330935, FoLgds fgwrols
930L0BE99900L  93MEMAO0MOH0  BLASGHMLO,  BOMIOMPOYIIGHOMXMIS s 1M93BJdOL
05653900. 535bmbs39 FgoLfogegds gzgws Bs33w930 Fyolis@gzol fyarol Jodow®o
3sbolosmgdgdo  fgeol  sd0bdMHgdol  boGolbol s  Bbgosobbgs  Lobgmdgdols
©50806d99M900L530  BHMEWYMBBHMIOL  LAHIGHMLOL sLoYIbs© (330350900  SbMG.
360g. d. XOxBMIZ0000, 5. 35G5M0dY, SLoLEHIBGH-033w9360900 3. dmgsdy, 9. yomIzoo,
©MJGHMM6E0 3. IMd00dY).

3900mboLEYFo@G030L  Lsdgboghm 33arg30m0 XFMBoL JoMOMIO  boJdosbmdss
LodoM39W Ml Bombols FodmBoqbgwrms 36035¢x39MH™36900L, 3bmzgwms 53 mvy 0d
X31530L BoLEYIsBH030L, LobgmdM030 OsRBMLEH30L, 93MEY300Ls s BGowmygbgbols
dgbfogams  39MHOMWMYomGo s 30G™MyIbgBH03MM0  FgomEgdol  godmyqbgdom
(83319356900 6. d5bGSdY, 3OMG. . d9bGdg, 9. 3905, WMJGHMMBGHO b. Bs33939d9).
G5M705 LdgoMM3gMlb BMbolmzol ®Ydwy dgMLfsgwrgwo GHodob-0d3 36500 fywols
0903me9d0olb  (Nematomorpha:  Gordiida)  LobGgds@Gogzw®o  gsdm3zergls  GoGHM™-
InORMEMAO0MNO0 O MEGHOLGHOMIGHMOMo  sb3eboMgdgwo  gegd@®mbmwo
90360mb3m300l 3900 gdol godmygbgdoo (933¢93560 b. 306(w©ms330¢0).

Demwmyooll  0bLEGHOGHMEOL  ©MLYdOL  EPOEID  Logmwgdsom  gmbdo
05390m94MH0owos 0bLEGOEGHMGHOL 1sbsddMmMIgdol Joge, 9dudgoEgddo FgacMM33dwEwo
956@HM™INWMYomE0, Jabm- ©5 96M3sMmIBOGHIO0L, MdMBLBI0MYOOL, 3Pow  ©d
bmaogho dbgoe  dmdwmdhmzgsems 3Mmgd30900, OMIJEmS ©3w9ds3995d0 OO
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f3wowo domdegol o. 89a9wom®mL. Lsdfmbsdmo 90-0560 Fargdol dmgargbgdols
9999 396  dmbgMbs  J39homdogzgdol,  mdboommwmyommo s  dbbgowo
dmdmahmzm9d0L 39930900l 459MRgBs, beem 0dmomMmEMyOmMo 30megdEos o330l
30Bbom goog3s LodoOmzgurml gMmgbrao d4Hgmdol Bmmermaool gobgmaowqdsl.
©M90LsmM30L 5dBHoM> 909006569 MdL 309930900l 99dAHOMbMwo
3949 my0B300 (1530 9J30M FMbOL 3539 b. dIRJWsY©O).

0bLEGHOGHMEOL 75 Herosbo sOlgdMdOL 496353 mdsdo 8904dbs doasdo Lsdgiboghm
0030M™MY39, 6mIgwdos 05390900 DmMEmy0m© 39360969056
5393000900 bbgoolibgs  J39y6908o  dmi3gdmwo  fogbgdo s  Lsdgabogdm
J9Obosergdo.  d0dWoMmmY3ol  3MI3wgd@o3osdo oo  figwowo  dovdmzol
d0dwommy30L 30639  2odagl 5. 905Dsdgl.  Fobo  QIMEOE35gdol  T93gY
000E0MmMY3oL 39652905 . 35G9M605, BOBOMMY39MJd0: . ©3069x35dg s 3.
AY9995330¢00. 5955050 dOdCPOM™MY30L 45395 b. dgEmsdg. dob doge dgagbow odbs
0000MmmM930L  BMBEOL  JEgdBHOMEMWO  JoGHowmyo, oFs3  JO99©30ws  §3MTs
15393609MM oG IMSBHOLMB.

Pangdol  @obdogermdsdo  8mbsggdgdo LodoMmzgwml  gombols  dgLbgd,

99b39600896EGH™o 33193900 990093990 J3996dM©s Lb3oEILBZS BogMHMsTMMOLM mvy
M930mbme  Bsdg3b0gHm  FMMboegddo, bBrmermyool 0bbBoGHMEOL  IHMIgddo

(0BLEGHOGHMBHOL IsOLYOOL WD MY FoTMEGTME0s 0BLEBHOEGMGHOL FBMIgdOL 23
A™30), 2o9mEgdmwos  boosMmM39wmb 3bMzgEms  bsdgsmml 4 GHmdo, dmbmyMsrogdo
Lodommzgermdo 2530 39gdeo Mbgdbgdarm s bgMbgdeosh 3bmggarms dglisbgd,
Lodom39wml M93HgdoLs s ddMAHM3MIO0L SEHWLLY0, 359G MYYd0, Lbbgoaolibgs
0995¢MOH0 3090 gd0,  LsM3393900, gdulozmbgdo.  MTsmrglo  Lb3mgdoLsmM30L
MbgMbgdm  3bmggwms  BMMEMAo0L,  35MDoEGMEMAo0l  Lobgewrddm3zsbgwrmado,
399039999005  LogoMM39wml "Homgwo Foabo” s Lbgs. 0bbEHOEMEHOL Mombbmdom
BoBOM©S  5659MHM0  LOgMHmModmMolm  mbol  3mbx3gMgb30s s LsdmTsm JgbgzgMs.

0bLEGHOGHMEBHO B MWos ool Labgwdfonm  Mbogzgmbo@g@ol  ©mdGHMmMmIbEHWGmOL
30059590 90056MH7Yg000 "3bM3gwms 1sdYsmMl BLEGMVIBHMOS O OsRBMULE03S”

(©@©golsm3zol 0bbEBHOGH™MEGI0 IHBo©IYds 7 MIGHMMBEG0).

Dmmyool 0bLbEGoGMEGHOL d93bogMgdo 9GO MsbsddMMAMdIb dlmgaromls
Lbgoolibgs Lod93bogMMm-330g30m 0bLGHOEMEH YOS, 91H9090mb Qo
16039MB0GYGHJOM, 25960056900 5MH05E Bbgsalbgs LogMHmsdmemolem bsdgiabogmm
m62960D309030, IMbs{owgmdgb LogHmsdmMolim ©s Mgaombmwo 3mbxgMgbiogdols
5 3mbaMmgLgdol d9domdsdo.
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Dmmyool 0bbGHoEGMGHIo dmem fargddo 3sdmd399b9d o dGmdgdo

359myg9bgdmeEo oEgHIGHYGS:

1. 3sbmdGo (1941). sofigco Lodgnmbs Logs@mzgumbs. Lobgwdfomm wboggdlodgdEol
29009399 ™dy;

2. 9. Bbsodg (2003). LogdsOomggerml 3 bgwydo (1852-1932). mdogroblo, §3. 28, 38-45;

3. 5. 95Bsdgo (1958). BmmEomaool 0bbEHoGMGHOL dogh bods@mzgwml 3bmggwoms
Lodgodml  Fgufogerol  doMomoo  899g00.  LodsMmggmls  dgisb.  935.
DmEmyool 0blEoGEOL IOmdgdo, ¢. XVI, 93. 5-20;

Axazmemus Hayk I'pysunckoit CCP (1981). Usz. »Meuuuepeba». Téunucu.crp. 191-202;

5. B.E. KypaurBunu (1977). I1apasuronorudeckue nccrenosanus Vucruryra 3oomoruun AH
I'CCP u ux gansueitmue 3agauu. B c6. «[lapasutonormnyueckuit cOopHUK», T. 4, cTp. 5-27;

6. Lodo®mzgarml  d936096Mgdsms  9OHM3bMmo 535009000l  5MJogz0L  Brmmemyools
0bLEBHOGHMEOL Bmbo.

Institute of Zoology
(Brief Chronicle)
E.Tskhadaia
Summary
The Institute of Zoology of the Academy of Sciences of Georgia was founded in 1941. The
structure of the Institute was represented by the departments of systematics and zoogeography,
ecology, hydrobiology, parasitological and animal embryology laboratories. The researchers
pioneered in studies of species composition, habitat, ecology of invertebrates and vertebrates,
relationship between the species, which was very important for the protection of fauna and
environment, as well as for agriculture and medicine. In to 2009 the Institute of Zoology became
part of the llia State University as a result of reorganization. At present 6 research groups
continue wildlife studies in Georgia by means of karyologic, scanning electron microscope and
other methods.
The Institute house collections of endo- and exoparasites, amphibians, reptiles, fishes, birds,
small and large mammals, ticks, terrestrial mollusks, representatives of many groups of insects

and small mammals inhabiting Georgia. Online cataloguing of the materials of the collections is
underway.
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On the Status of Pine Bunting (Emberiza leucocephalos) in Georgia
A. Abuladze

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

Inspite of long history of study of Avifauna of Georgia, data on many bird species till the
present time are very limited and fragmentary. One of such species is the Pine Bunting (Emberiza
leucocephalos).

This bird species occurs during breeding season across much of temperate Asia - from eastern
regions of European Russia, mostly in Asian Russia, east across the Ural Mountains across
Siberia north in the basin of Ob River to 64th parallel, in the basin of Yenisei River north to 67th
parallel, in the basins of Indigirka River, Lena River and Yana River north to 70th parallel, in the
basin of Kolyma River north to 65th parallel, east to the Sea of Okhotsk, Sakhalin Island and Sea
of Japan in the Russian Far East, in the Ural Mountains south to 55th parallel, in Kazakhstan,
Kyrghyzstan, Mongolia (Khangai Mountains and Khentei Mountains) and Tibet. Presence of the
several solitary pairs was confirmed in May - June 2012 in three areas of the Russian part of Altai
Mountains.

Most populations migrate west and south to winter in scattered sites across southern parts of
Eurasia including European part of Russia, Ukraine, Latvia, Lithuania, Central Asia, Iraqg,
Afghanistan to North-western India and Northern, irregularly to Southern China [1, 2, 3, 4].
Isolated wintering sites are situated in the southern parts of the Caspian Sea basin, Iran,
occasionally in Israel, Turkey and Caucasus.

The Pine Bunting is a rare vagrant to Western Europe, including Great Britain, Ireland,
Southern France, North-eastern Italy and Tuscany in Italy.

Two subspecies are recognized [3, 5]. The nominate subspecies Emberiza leucocephalos
leucocephalos occurs throughout the species’ range with the exception of China.
E.l.leucocephalos is widely distributed in Siberia to Sakhalin and Tibet, winters to Iraq, India and
China. The nominate race is replaced in North-western China (Kokonor region of north-eastern
Qinghai to north-western Gansu) by the geographically isolated and apparently resident
subspieces Emberiza leucocephalos fronto.

Pine Bunting interbreeds with Yellowhammer in the areas where their breeding ranges
overlap, most often in the west of range [6, 7].

The Pine Bunting was first recorded in Georgia in January 1961, when flock consisting of
several individuals was observed in northern surroundings of Thilisi City at the southern bank of
Thilisi reservoir and one bird from this flock was bagged [8].

According to Author’s own observations and all available published data as well as
unpublished information, the occurrence of the Pine Bunting at the territory of Georgia during
last 50 years has been verified about twenty times. Most of documented records were registered
in eastern part of Georgia, i.e. in the Caspian Sea basin. The majority of the records come from
semi-open arid landscapes, semi-deserts, riparian forests, secondary woodlands, old large gardens
and parks in settlements and its environs, including cities. In all cases only small flocks, much
rarely solitary individuals, were observed. The origin of birds, recorded within the limits of
Georgia, is not known.

It is for the first time of my long-term field works at the territory of Georgia, the Pine Bunting
has been recorded on January 26", 1981, when 4 individuals were observed in garden of Kumisi
village (south-west of Thilisi City).
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These birds were recorded twice during the period from November 28th to December 7th,
1985 on the Black Sea coastal lowlands in Abkhazia. The first sighting was on November 28th,
when at least three individuals were seen at seaside boulevard in central part of Sukhumi.
Probably these birds were in a more numbers as large mixed flock of seed-eater passerines
consisted of 150-200 individuals, and Pine Buntings were feeding on ground and in dense
thickets of evergreen bushes. These two records of Pine Buntings were the first records in
Western Georgia as well to the western part of South Caucasus, i.e. in the Black Sea basin.

The next observation of these birds took place in the morning on November 23rd, 1988 in
vicinity of resort Manglisi, Kvemo Kartli Region, at the territory of Algeti Nature Reserve. Birds
were very careful and did not allow people to approach them closer than 15 m.

The list of several records during 1990°s-2014 with brief general information on locations,
dates, some details and conditions of observations, etc., are presented lower:

- on December 9th, 1991, conducting observations on the western macro-slope of the
Gombori Ridge near Otaraantkari village (Sagarejo municipality, Kakheti Region), for 4 hours we
have seen twice these birds in the mixed flocks of small passerines feeding on ground. At least
six individuals were observed in one flock and two pine buntings were seen in another flock;

- on December 27th, 1995 Pine Buntings were recorded in Imereti Region - in the
Khanistskali River valley in area located between the Dimi village and the Ajameti Nature
Reserve territory, Baghdati Municipality. At least 25 individuals were seen feeding in the
vineyards and garden together with about 50 Chaffinch (Fringilla coelebs), 25-30 Eurasian
Linnets (Carduelis cannabina), several Yellowhammers (Emberiza citrinella) and solitary Rock
Bunting (Emberiza cia). In this case the largest flock of those recorded in Georgia was observed;

- three birds were observed in acacia tree crown during 3-4 minutes on right bank of Vere
River (right-hand tributary of Mtkvari River), in VVake District of Thilisi City, between territory of
“Mziuri” Park and Thbilisi Zoo on 27 February 1999. Birds allow an observe to come at the
distance of 10 m and did not express any concern;

- at least four individuals were in mixed flock of small passerines recorded in upper part of
the Thilisi Botanical garden in morning on 23 November 2005;

- one of the most remarkable records was on March 27", 2007, when approximately 25 Pine
Buntings were counted during about 2.5 hours (from 14:20 to 16:45) in several small flocks
observed feeding in evergreen bushes in area between the territory of Thilisi ZOO and
Tamarashvili street (Vake District of the Thilisi City);

- about 20 individuals were counted in large (350+ individuals) mixed flock of finches and
buntings, mostly Chaffinches (Fringilla coelebs), 30-40 Bramblings (Fringilla montifringilla)
and several Yellowhammers (Emberiza citrinella). Birds were watched during about 15 minutes
in morning on 19 January 2011 on gentle slope with scattered low trees and bushes near locality
Betania at Trialeti Ridge, in the southwestern surroundings of Thilisi City.

Several last records were in January/February 2014, when these birds were observed in
Eastern Georgia:

- on January 14" 2014 solitary was observed together with 12-15 Chaffinches (Fringilla
coelebs) and four Yellowhammers (Emberiza citrinella) in field between motor-road Thilisi -
Rustavi and eastern edge of Krtsanisi Dendrological Park;

- on January 19" 2014 at least two individuals were identified in the flock, consisted of 20-
25 seed-eating birds observed in the dense thickets of juniper and other low bushes near the
Shio-Mgvime monastery in the western suburbs of Mtskheta;

- two times small groups consisting at least of five and three individuals were watched in
morning on February 7th, 2014 in area located near the St. Nino monastery between Bodbe
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village and Sighnaghi town, Kakheti Region. Birds were observed in the mixed flocks of small
passerines (mostly chaffinches, goldfinches, greenfinches and solitary tits) feeding on ground and
in bushes among tall Cypress trees lower monastery. About 3 hours later at least 6 individuals
were recorded in Sighnaghi town, birds were observed in small park directly in the central part of
town.

Besides that, on the web-site Observation.org the information was posted that the birdwatcher
from Belgium Johannes Jansen recorded pine buntings two times in early March 2011 — 3
individuals on March 4 in Gardabani, Kvemo Kartli Region, and single one on March 7 near
Dedoplis Tskaro, Kakheti Region. Finally, in autumn of 2014, Georgian zoologist Giorgi
Darchiashvili observed and photographed this bird in Stepantsminda, Mtskheta-Mtianeti Region.

The earliest autumn sighting was noted on November 23 (1988, 2005) and on November 28
(1985). The latest spring records were noted on March 4 (2011), on March 7 (2011) and on
March 27 (2007). In 15 cases out of 18 known records these birds were observed in Eastern
Georgia, i.e. in the Caspian Sea basin, and only 3 times in Western Georgia, i.e. in the Black Sea
basin.

For the neighboring regions of Georgia the Pine Buntings are also occasional winter visitors.
So, in Turkey this bird species id considered as a vagrant, with a few, from 10 to 13, recent (in
1974, 1997, 2005. 2008 and 2011) and about six 19”‘-century records. The following is list of
some last records [9, 10, 11, 12, 13]:

- five individuals, including one male, were recorded in Ankara on February 2, 1997;
- solitary male was watched and photographed on November 30", 2005 between Sandikli and

Kiziléren, Afyon province;

- adult female was in Biiyiikcekmece Gélii, Istanbul on January 10-15, 2008;

- single was watched on January 30, 2008 in Ak¢adag, Malatya, East;

- solitary was observed on January 31, 2011 in Yahyali, Kayseri at Central Plateau;

- single was trapped and ringed on March 16, 2011 at Tuzluca ringing station, Igdir, East.

There is one known record for Armenia — a single adult male in the breeding plumage was
recorded on March 17" 1996 in arid rolling mountain steppe with xerophytic vegetation and
clumps of willow and wild almont near locality Hatsavan [14].

During spring and autumn passages these birds were observed several times near the
southern borders of the Caucasian State Nature Biosphere Reserve (Krasnodar Territory, North-
Western Caucasus, Russia) — at the Black Sea coastlands, in the surroundings of locality Loo in
1987 and 1988 [15, 16].

The Pine Bunting is considered as a rare vagrant bird species and for other adjacent regions
of the Black Sea basin [17, 18, 19].

It can be assumed that the appearance of Pine Buntings in the Caucasus, and in Georgia in
particular, has the character of invasions. In some years they were recorded several times in
different areas. So, for example, in November-December 1985, these birds were noted two times,
in January and March 2011 they were observed three times, in January-February 2014 Pine
Buntings were recorded four times in three points, whereas during few years, these birds were
not observed in Georgia and within the whole Caucasus. At least any communications of the
observations are absent.

Summarizing the above stated information, we can conclude that the Pine Bunting should be
considered as a vagrant species to Georgia as well as to the whole Caucasus, or, probably, a very
rare in little numbers irregular passage migrant and winter visitor. Perhaps these birds wintering
in the Caucasus appear more often and in greater numbers than confirmed materials, but the
reason is not rarity of species, but a small number of ornithologists and birdwatchers.
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For the better understanding of the Pine Bunting status and periods of presence, territorial
distribution, habitat selection, numbers in the territory of Georgia as well as Caucasus, all records
should be thoroughly documented with a detailed description of localities, dates and conditions of
watching.

According to the officially accepted Georgian ornithological nomenclature the Georgian scientific
name of this species is "mgo®mags a®s@os [thethrthava grata]™ [20].
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On the records of Snow Bunting (Plectrophenax nivalis) in Georgia
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The Snow Bunting, Plectrophenax nivalis (Linnaeus, 1758) is species with circumpolar
distribution, occurs in the high Arctic. This bird breeds along the coast of the Arctic Ocean from
Scandinavia, Iceland and parts of northern Scotland, through Russia and Siberia, to Alaska,
eastern Canada and Greenland. Most populations in Eurasia migrate south, usually wintering as
far south as Germany west through Poland, Baltic states, Ukraine, Belarus and inland plains and
steps of Russia to northern regions of Kazakhstan, Mongolia, China and northern Japan.
Additionally, the Snow Bunting has been recorded as a vagrant to south-western Europe,
Morocco, Algeria, the Balkans, Greece, Malta, Turkey, Caucasus and Central Asia [1, 2].

The Snow Bunting is occasional visitor in Georgia. According to all available data, this bird
species has been recorded during 120 years only five times. First record to Georgia and South
Caucasus was noted in the end of 19th century at the Black Sea coast in Ajaria, south of Batumi
near border with Turkey, Ajaria, SW Georgia [3]. The second and the third case of this bird
observation occurred only 80 years later. Adult female was collected on February 14", 1976 on
left bank of Mtkvari River bank near locality Kavtiskhevi in Kaspi district, Shida Karthli Region,
Eastern Georgia. It was first record of the Snow Bunting for Eastern Georgia and South-
Caucasian part of the Caspian Sea basin confirmed by factual material. Three days later, on
February 17th, 1976, two individuals were observed feeding on road the cleaned from snow in
locality Dighomi, western environs of Thilisi [4].

A new, 4™ record of Snow Bunting at territory of Georgia was noted 15 years later. Three
individuals were observed for 3-4 minutes directly at the Black Sea sandy coast in locality
Maltakva, south of Poti, Guria Region on January 32, 1991. First, we noticed two birds, and half
a minute later, they were joined by a third bird, which flew from the east.

And finally, the last record of Snow Bunting within the limits of Georgia was noted in the
morning (10:10 — 10:20) on January 7th, 1998, in the eastern part of the Kolkheti (Colchis)
Lowland, west of the city of Kutaisi, near the territory of Kopitnari Airport. These birds were
watched a large mixed flock of small passerine seed-eating birds feed on the ground along the
road and in the adjacent field. It is known that the Colchis lowland refers to areas of mass
wintering of various birds, including passerines and large mixed flocks in winter are found
everywhere. The Common Linnet (Carduelis cannabina) was dominated species, 250-300
individuals were in this flock, also about 40 individuals of Brambling (Fringilla montifringilla)
were presented, as well as small groups of European Goldfinch (Carduelis carduelis), House
Sparrow (Passer domesticus), Chaffinches (Fringilla coelebs), totally ca. 20-30 of each species)
and several Crested Larks (Galerida cristata). Together with these birds were observed Snow
Buntings holding "loose" group. The birds were observed feeding on ground and moving at plots
with dense vegetation, and therefore to determine their exact number was some difficult. But at
least 15 individuals were presented in this flock. The observations were made with binocular
“Bushnell Powerview” 10 x 42 from a distance of 15 to 40-50 meters for 7-8 minutes, after
which, passing vehicles to frighten away the birds flew to neighboring fields.
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For the neighboring regions of the Caucasus and Turkey Snow Pine Bunting is also
considered a vagrant species. There is only one known historical record in Armenia. Single
individual was collected near Gyumri in April 1876 [5].

One individual was bagged on January 18", 1976 in the Yew-and-Boxwood Tree Grove in
Khosta at the the eastern slope of the Akhun Mountain, 2.5km from the Black Sea coast in the
Khosta neighbourhood, Khostinskiy District of Sochi, Krasnodar Krai (administrative unit),
Russia [6].

In Turkey the Snow Bunting is considered as an occasional visitor or irregular winterer
mostly at the Black Sea coastlands with a few modern records [7, 8, 9]. The following is a list of
some recent records in various regions of Turkey:

- Black Sea Coastlands: on November 1, 2004, on November 28, 2006 and on February 6,
2010 in Kizilirmak Delta; on November 13, 2011 in Kefken, Kocaeli; on November 18, 2011 in
Bartin;

- Thrace: on November 21, 2006 in Vize; on November 27, 2006 in Igneada; on October 22,
2007 in Vize; on December 13-14, 2008 in Terkos Golu, Istanbul;

- Central Plateau: on February 13, 2005 at Kulu G6lu;

- East: on September, 2006, but this record is unsupported by a description and strongly
suggests confusion with White-winged Snowfinch Montifringilla nivalis.

According to the officially accepted Georgian ornithological nomenclature the Georgian
scientific name of this species is "mmgws dgabos [thovla megzia]” [10] .
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The White-headed Duck (Oxyura leucocephala) have a fragmented distribution stretching
from Spain and North Africa (Tunisia and Algeria), through Turkey and into the steppes of
Central Asia and an isolated population in Pakistan. According to the latest estimates, the global
population of White-headed Duck is around 8,000 — 13,000 birds [1], with the largest population
found in Central Asia. There are four populations, two of which are declining, one stable and one
increasing. The decreasing populations include the main Central Asian population of 5,000-
10,000 birds. The resident Spanish population (about 2500 individuals) increasing. Population in
North Afroca, in Tunisia and Algeria (400-600 individuals) is stable. Some other countries hold
significant breeding numbers (Iran, Kazakhstan, Mongolia, Russia, Turkey, Uzbekistan), but most
are concentrated in Mongolia, Kazakhstan, Russia and Spain. The most important wintering areas
located in Azerbaijan, Bulgaria, Greece, Iran, Israel, Kazakhstan, Russia, Spain, Turkey and
Uzbekistan [2, 3].

According tj the published data, the White-headed Duck occurs regularly in 26 countries, and
in another 22 as a vagrant. Unfortunately, in the list of countries where this bird is found, Georgia
is not specified. In this context, the publication of materials about the White-headed Duck records
in Georgia will help increase the total volume of information about this endangered bird species.

The White-headed Duck is listed as Endangered on the IUCN Red List of Threatened
Animals. It is also listed on Annex | of the European Union Directive on the Conservation of
Wild Birds (79/409/EEC) (Birds Directive), on Appendix Il of the Convention on the
Conservation of European Wildlife and Natural Habitats (Bern Convention), on Appendix | of the
Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention), and
Appendix 1l of the Convention on International Trade in Endangered Species (CITES
Convention).

This communication presents the materials, collected by author during the more than 40 years
between 1973 and 2015. According to this data, species for recent decades should be classified as
a vagrant or, probably, very scarce irregular passage and winter visitor to Georgia in very small
numbers, with 35 known 40 records during last four decades. The White-headed Duck recorded
in various marshy wetlands on lowlands and plains, usually on large shallow lakes with dense
reed-beds, rarely on large fish-ponds and reservoirs with dense vegetation along banks, at coastal
wetlands and occasionally in coastal waters. More than 40% of known records were at shallow
lakes in south-eastern parts of country - at Jandari Lake (11.4 sq.km; 290 m above the sea level;
max depth 7.0 m) and Kumisi Lake (3.4 sq.km; 475 m aabove the sea level; depth 0.5 m). In other
areas elsewhere occurs only sporadically. In the Black Sea basin the most of records, four, were
at Paliastomi Lake.

All known records within the limits of Georgia were in late autumn, winter and early spring.
Four records were in October, three observations were in November, five times these ducks were

29



XXV Proceedings of the Institute of Zoology 2015

seen in December, eleven sightings were in January, four - in February and seven records were
noted in March.

The earliest autumn sighting was noted on 22 October 1993 - three individuals, 2 males and 1
female, were observed in mixed flock of 55-60 various ducks and coots at small shallow lake in
southern environs of Thilisi, in Krtzanisi dendro-park. The latest spring records were noted:

- on 9 March 1982 at Kumisi Lake four White-headed Ducks, two males and two females,
were watched in large (about 1200 individuals) mixed flock of teals and mallards;

- on March 22, 2002 three were at Paliastomi Lake, Guria Region;

- on March 18" 2009 female and male were observed at Jandari Lake, Kvemo Kartli
Region;

About the more late spring observation of two individuals, female and male, on April 15" -
16™, 1991 at Inkit Lake at the Black Sea coastal lowland in Abkhzia reported V. Malandzia [4]
and it is latest spring record.

During the author's regular observations since 1973 at the territory of Georgia, in all 35 times,
totally at least 70 individuals of White-headed Duck has been recorded in forteen localities. The
analysis of known records shows that the White-headed Duck occurs in Georgia more often at
lakes in eastern part of Georgia, in the Caspian Sea basin, less in Western Georgia, i.e. in the
Black Sea basin, and occasionally at mountain lakes of Javakheti Upland, Tsalka reservoir and in
other areas.

Twenty-three out of our thirty-five (or about 66% of all) sightings were in the eastern part of
country, i.e. in the Caspian Sea basin and in total forty-eight specimens were observed. Twelve
observations (or about 34% of all) of twenty-two individuals were in western areas, i.e. in the
Black Sea basin.

In the Caspian Sea basin or in Eastern Georgia records were in following sites:

- Jandari Lake — 11 records of 23 individuals;

- Kumisi Lake, Lower Kartli Region — 4 records of 10 individuals;

- Kochebis Lake, SE of Dedeplistskaro, Kakheti Region — 2 records of 2 individuals;
- Dali reservoir, Kakheti Region — 2 records of 2 individuals;

- lake in Krtsanisi dendro-park , environs of Thilisi — 1 record of 3 individuals;

- Patara-tba Lake, west of Dedoplistskaro, Kakheti Region — 1 record of 1 individual;
- Bareti (Bashkoi) Lake, Kvemo Kartli Region — 1 records of 3 individuals;

- Tsalka reservoir, Kvemo Kartli Region — 1 record of 3 individuals;

- Madatapa Lake, Samtskhe-Javakheti Region - 1 record of 2 individuals;

In the Black Sea basin, or in Western Georgia, records were in following sites:

-Paliastomi Lake basin — 4 records of 10 individuals;
-wetlands in the Chorokhi River mouth plot — 3 records of 4 individuals;
-Kharkalu (Nachuru) Lake, Samegrelo Region - 2 records of 4 individuals;
-Narionali lakes and ponds (Japana), Guria Region - 1 record of solitary individual,
-in sea near Khobistskali River mouth, Samegrelo Region — 1 record of solitary.
Besides that, two individuals, female and male, were recorded on April 15" — 16™ 1991 at
Inkit Lake at the Black Sea coastal lowland in Abkhzia [4]. It shoud be noted, that during study
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and data collecting on the hunting press on breeding, migrating and wintering waterfowl, carried
out in co-operation with staff of the Georgian Society of hunters “Monkavshiri” in all regions of
Georgia during 13 years from 1977 to 1989, analysis of hunting bags of local hunters took place.
Among them four shot White-headed Ducks were discovered: one male and three females. These
birds were bagged in the following localities:

- female was shot on November 29th, 1977 at Jandari Lake;

- male on November 15th, 1979 at Japana fish-ponds, Guria Region;

- female on January 8th, 1982 at Gali reservoir, Abkhazia;

- female - on October 26th, 1986 at Khanchali Lake, Samtskhe-Javakheti Region.

Usually observed as solitary individuals, rarely by pairs or small flocks - before five
specimens, normally in large mixed flocks together with other duck species. Single White-headed
Ducks were watched in Georgia 17 times, two birds together — 7 times, including pairs (males and
females) in 4 cases, groups of three birds - 9 times, once was recorded flock consisting of four
individuals and only once was recorded flock of eight individuals. This largest flock, consisting
of eight individuals, including 3 males and 5 females, was recorded on 14 November 1991 in
northern, Georgian, part of Jandari Lake. The birds were watched for about ten minutes from a
distance 50-70 m. Two hours later three individuals, all females, were observed in mixed flock of
ducks and some other waterfowl observed from eastern bank of lake at the territory of Azerbaijan
(Jandari Lake located directly at the Azerbaijan-Georgian border).

Nothing is known about the population origin of the White-headed ducks recorded in
Georgia.

The list of records noted during last two decades with brief information on locations, dates, number of
observed birds, some other details presented below:

- on February 17", 1998 two individuals, mail and female, were recorded at Paliastomi Lake,
Western Georgia. Birds were observed in large mixed concentration of various waterfowl;

- single was on 16 January at Kumisi Lake, together with about of 1500 ducks of several
species.

- on February 22, 1998 solitary male was watched at Jandari Lake, Kvemo-Kartli Region, in
mixed flock of ducks consisting 250-300 individuals, mostly mallards and several tens Coot; .
- on January 16, 2000 at Kumisi Lake two males were observed in mixed flock of 180+ various
ducks;

- on March 22, 2002 at least three individuals, all females, were recorded in eastern part of
Paliastomi Lake. Birds were observed in large, (4.000-4.500 individuals) mixed flock of ducks,
grebes, coots;

- on March 18", 2009 female and male were on observed in flock of about 120 Mallards at
Jandari Lake, Kvemo Kartli Region;

- on October 10", 2012 solitary female was watched in mixed flock of about 40 ducks, mostly
mallards, on 10 October at in western part of Madatapa Lake.
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The White-headed Duck is listed in the Red List of Georgia (2006) with a status
“Endangered”, but no other specific conservation programmes have yet been conducted for the
species. It is alarming, that some areas, in which these birds were recorded during recent decades,
are intensively hunted. It should be noted, that White-headed Duck is practically unknown bird
species for the local hunters, but public awareness should be carried out for the preventation of
occasional shooting.

Taking into account the conservation status of White-headed Duck and for the better
understanding of their status of presence, periods of presence, territorial distribution, habitat
selection, numbers of recorded individuals, etc. within the limits of Georgia, all observations
should be thoroughly documented with a detailed description of localities, dates, numbers,
conditions of watching and other details.

According to the officially accepted Georgian ornithological nomenclature the Georgian
scientific name of this species is "mgmmmoegs obgo [thethrthava ikhvi]" [5].

References:

1. Li, Z. and Mundkur, T. 2003. Wetlands International Global Series, Kuala Lumpur,
Malaysia.

2. Green, A. J.; Hughes, B. 1996. Action plan for the White-headed Duck (Oxyura
leucocephala). In: Heredia, B.; Rose, L.; Painter, M. (ed.), Globally threatened birds in
Europe: action plans, pp. 119-145. Council of Europe, and BirdLife International,
Strasbourg.

3. Green, A. J. and Hughes, B. 2001. White-headed Duck Oxyura leucocephala. In: D.B. Parkin
(ed.), BWP Update: the journal of birds of the Western Palearctic, Vol. 3, No. 2, pp. 79-90.
Oxford University Press, Oxford.

4. Malandzia, V. 1992. Vagrant White-headed Duck at Caucasian Black Sea coast // Kavkazskii
ornitologicheskii bulleten', 4, part 2. Stavropol": 165 (in Russian).

5. Kutubidze, M.E. 1973. Nomenclature terminology of birds. Vocabulary. Thilisi: 236pp. (in
Latin, Russian and Georgian).

32



XXV Proceedings of the Institute of Zoology 2015

Two New Records and List of Tenuipalpid mites (Acari: Tenuipalpidae)
for Georgian Fauna

T. Arabuli

nstitute of Entomology, Agricultural University of Georgia.
University Campus at Dighomi David Aghmashenebeli Alley, 13-th km. 0159. Tbilisi. Georgia.
Mnvertebrate Research Center, Agladze str. 26, 0119, Thbilisi, Georgia
t.arabuli@agruni.edu.ge, tea_arabuli@yahoo.com

Abstract

Two new flat mite species from the genus Pentamerismus: P. foliicetis Livschitz &
Mitrofanov, 1967 and P. taxi Haller, 1877 were registered first time for Georgian fauna. List of
Tenuipalpid mites is presented in this paper. Consequently, the total number of tenuipalpid mites
in Georgia adding two new records, is increased to 33 species.

Key words: Acari, Tenuipalpidae, Pentamerismus, Georgia, New record.

Introduction

Phytophagous mites belonging to the family Tenuipalpidae Berlese, 1913 (Acari:
Prostigmata) comprise over 1,100 described species in 38 genera that are parasitic on flowering
plants, conifers and ferns [1 - 4]. The genus Pentamerismus is represented by 22 species all over
the world, including two species: P. ueckermanni Khanjan and Gotoh, 2008 and P. behsharicus
Khanjan and Gotoh, 2008 that were described from Iran [5] and three new species: P. sititoris
Beard and Seeman, 2014, P. wardo Beard and Seeman, 2014, P. hicklingorum Beard and
Seeman, 2014, that had been recently described from Australia [4].

Till today, 31 species of Tenuipalpid mites ware registered in Georgia, that belong to 5
genera: Aegyptobia Sayed, 1950, Brevipalpus Donnadieu, 1875, Cenopalpus Pritchard & Baker,
1958, Pentamerismus McGregor, 1949 and Tenuipalpus Donnadieu, 1875 [6 - 12]. Only three
species were known from the genus Pentamerismus until now. However, it seems that the number
of the false spider mites will increase, because Tenuipalpidae mites’ fauna is underestimated and
poorly studied in Georgia.

Material and Methods

The material was taken from 2005 to 2014 all over Georgia by transects that aimed to survey
the flat mite fauna of Georgia. Samples were collected from varied host plants in different
habitats, leaves and twig individually bagged in tightly-closed plastic bags and transported to the
laboratory. The elevation and longitude/latitude were recorded for each locality using a hand-held
Garmin Global Positioning Device (GPS). Mites were extracted using distilled water and filtered
through different sieves (20 um; 400 um), and then preserved in Petri dishes contains of Ethanol
70%. Selected mites were washed with distilled water. Subsequently, mites were mounted on
micro-slides in Hoyer’s medium [6]. Specimens were examined under MC50LE microscope with
differential face contrast. The original description and identification keys used are as follows: [1,
6, 8, 13, 14, 15].

Type materials were deposited in Institute of Entomology (Arthropods Laboratory),
Agricultural University of Georgia.
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Family Tenuipalpidae Berlese, 1913
Genus Pentamerismus McGregor, 1949

1. Pentamerismus foliicetis Livschitz & Mitrofanov, 1967
(Fig. 1-2)

Examined Material: 5 adult females and 1 nymph ex. Host plant: Juniperus sp.
(Cupressaceae); Slide N: 613; Date: 16.05.2012; Georgia: Dendropark of Agricultural University
(41°48 N; 04446 E; Elevation 615m), coll. T. Arabuli.

Distribution: Azerbaijan [8]; Ukraine [8,14]; Lithuania [8, 18].
Remark: New record for Georgian fauna.

2. Pentamerismus taxi (Haller, 1877) (Mesa et al., 2009)
(Fig. 3-4)

Examined Material: 9 adult females ex. Host plant: Taxus bacata (Taxaceae); Slide N: 837,
Date: 03.12.2012; Georgia: Source of the river Chishura (42’15 N; 42°49" E; Elevation 139 m),
(Terjola district, West Georgia), coll. T. Arabuli, E. Kvavadze.

Distribution: Ukraine [14] Livshits and Mitrofanov, 1967; Ukraine, Armenia, East Europe,
America, Japan [8] Mitrofanov & Strunkova, 1979 [18]; http://www.fauaeur.org.

Remarks: New record for Georgian fauna. The specimen was found on the same host species
as the holotype.

Family-Tenuipalpidae Berlese, 1913
Genus- Aegyptobia Sayed, 1950
1. A beglarovi Livschitz & Mitrofanov, 1967.
Synonym: Aegyptobia kharazii Mesa & Moraes, 2007; Aegyptobia meyerae Khosrowshahi &
Arbabi, 1997.

Host plant: Juniperus oxycedrus L. and Juniperus communis L. (Cupressaceae).
Distribution: Ukraine, Georgia (Dendropark of Agricultural University) [1, 8, 12, 14, 18].

Redescriptions: Meyer (1979), Mitrofanov et al. (1975), Mitrofanov & Strunkova (1979) [1].
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Fig. 1. Pentamerismus foliicetis Fig. 2. Pentamerismus foliicetis

Dorsal side: Rostral shield and Ventral side: Ano-Genital plate;

Body structure. Setae on the Opisthosoma.

Fig. 3. Pentamerismus taxi Fig. 4. Pentamerismus taxi

Dorsal side: Rostral shield and Body Ventral side: Ano-Genital plate;
structure. Setae on the Opisthosoma.

2. A. Pavlovskii (Reck, 1951)
Synonym: Brevipalpoides pavlovskii Reck, 1951.
Host plant: Ephedra procera Fisch. & C.A. Mey. (Ephedraceae).
Distribution: Armenia, Tajikistan, Georgia (Thbilisi suburbs, Kojori, branches of the Trialeti
mountain range, Vashlovani) [1, 6 - 9, 14].
Redescriptions: Bagdasarian (1962), Livschitz & Mitrofanov (1967), Meyer (1979),
Mitrofanov & Strunkova (1979), Pritchard & Baker (1958), Strunkova (1978) [1].
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3. A.tragardhi Sayed, 1950.
Synonym: Pentamerismus tragardhi Baker & Pritchard, 1953; Aegyptobia (Aegyptobia)
tragardhi Mitrofanov et al., 1975; Aegyptobia ueckermanni Khosrowshahi & Arbabi, 1997.

Host plant: Thuja orientalis L. (Cupressaceae).

Distribution: Uzbekistan, Tajikistan, Egypt, Iran, Georgia (Dendropark of Agricultural
University) [1, 8, 12, 14, 16, 17].

Redescriptions: Al-Gboory (1987), Baker & Pritchard (1953c), El-Enany & Soliman (1987),
Gutierrez et al. (1989), Hasan & Akbar (2002), Livschitz & Mitrofanov (1967), Meyer (1979),
Meyer & Van Dis (1993), Mitrofanov et al. (1975), Mitrofanov & Strunkova (1979), Pritchard &
Baker (1958), Zaher & Yousef (1969), Zaher et al. (1984) [1].

4. A xerophilus (Reck, 1953)
Synonym: Brevipalpoides xerophilus Reck, 1951; Pentamerismus xerophilus (Reck, 1951).

Host plant: Acantholimon lepturoides Boiss. (Plumbaginaceae); Cerastium argenteum M.
Bieb. (Caryophyllaceae).

Distribution: Tajikistan, Georgia (Thbilisi suburbs, Kojori, branches of the Trialeti mountain
range, Shiraki, Aspindza surrounding area) [1, 6 - 10, 14].

Redescriptions: Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov & Strunkova
(1979), Pritchard & Baker (1958) [1].

5. A. zaitzevi (Reck, 1951)
Synonym:Brevipalpoides zaitzevi Reck, 1951; Pentamerismus zaitzevi (Reck, 1951).

Host plant: Thymus sp, Atraphaxis spinosa L. (Polygonaceae).

Distribution: Tajikistan, Armenia, Azerbaijan, Georgia (Thilisi suburbs, Samgori steppe,
Gardabani, Shiraki) [1, 6 - 10, 14]. Endemic of Caucasia.

Redescriptions: Bagdasarian (1962), Livschitz & Mitrofanov (1967), Meyer (1979),
Mitrofanov & Strunkova (1979), Pritchard & Baker (1958) [1].
Genus- Brevipalpus Donnadieu, 1875

6. B. californicus (Banks, 1904)
Synonym: Hystripalpus californicus — Mitrofanov & Strunkova (1979);

Brevipalpus browningi Baker, 1949; Brevipalpus confusus Baker, 1949; Brevipalpus woglumi
McGregor, 1949; Tenuipalpus australis Tucker, 1926; Tenuipalpus californicus Banks, 1904;
Tenuipalpus vitis Womersley, 1940.

Host plant: Trachycarpus fortunei (Hook.) (Arecaceae); Camellia sinensis (L) (Theaceae);
Citrus limon, orange (Rutaceae); orchid (Orchidaceae).

Distribution: USA, South Africa, Palestine, Western Australia, Georgia (Thbilisi, Batumi) [1,
6 -10, 14, 18].

Redescriptions: Ahmad & Akbar (1984), Andre (1953), Baker (1949), Baker & Pritchard
(1958, 1960), Baker & Tuttle (1964, 1987), Chandra & Channabasavanna (1974), Charanasri et
al. (1986), De Leon (1961a, 1965a, 1965b, 1967), Evans et al. (1993), Gupta (1986), Gupta &
Chatterjee (1997), Hatzinikolis (1986b, 1986¢, 1987), Livschitz & Mitrofanov (1967), Lo (1969),
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McGregor (1949), Meyer (1979), Meyer & Ryke (1959), Mitrofanov & Strunkova (1979), Nassar
& Ghai (1981), Ochoa & Salas (1989), Pritchard & Baker (1952, 1958), Rimando (1962), Sadana
(1997), Siddiqui et al.(1979), Smiley & Gerson (1995), Wafa et al. (1968/1969), Welbourn et al.
(2003), Womersley (1940) Zaher et al. (1984) [1].

7. B.cuneatus (Canestrini & Fanzago, 1876)

Synonym: Caligonus cuneatus - original designation [1];

Brevipalpus cuneatus Baker, 1949 [1]; Hystripalpus cuneatus Mitrofanov & Strunkova, 1979
[1]; Tenuipalpus cuneatus Berlese, 1887.

Host plant: Hedera taurica (Hibberd), Hedera colchica (Koch) (Araliaceae); hedge plant.

Distribution: Italy, Greece, Ukraine, Georgia [1, 8, 12, 14, 18].

Redescriptions: Berlese (1887), Baker (1949), Canestrini & Fanzago (1878), Geijskes
(1939), Hatzinikolis (1986¢c, 1987), Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov &
Strunkova (1979), Pritchard & Baker (1958) [1].

8. B. lewisi (McGregor, 1949)
Synonym: Hystripalpus lewisi McGregor, 1949.
Host plant: Vitis vinifera L. (Vitaceae); lemon (Rutaceae).

Distribution: USA, Australia, Japan, Egypt, France, Greece, Poland, Hungary, Bulgaria,
Georgia [1, 6 - 10, 14, 18].

Redescriptions: Attiah (1956), Baker (1949), Baker & Tuttle (1964, 1987), Ehara (1956),
Hatzinikolis (1982, 1986c, 1987), Khosrowshahi & Arbabi (1997), Livschitz & Mitrofanov
(1967), Ma & Yuan (1977), Meyer (1979), Mitrofanov & Strunkova (1979), Pritchard & Baker
(1952, 1958), Sadana (1997), Smiley & Gerson (1995), Tseng (1974) [1].

9. B. obovatus Donnadieu, 1875

Synonym: Brevipalpus amicus Chaudhri, 1972; Brevipalpus assamensis Sadana & Gupta,
1983; Brevipalpus origanum Baker, Tuttle & Abbatiello, 1975; Brevipalpus pereger Donnadieu,
1875; Tenuipalpus bioculatus McGregor, 1914; Tenuipalpus inornatus Banks, 1912; Tenuipalpus
pseudocuneatus Blanchard, 1940.

Suspected synonym: Brevipalpus quianniunis Ma & Yuan; Brevipalpus tinsukiaensis
Sadana & Gupta.

Host plant: Polyphagus - Andrachne sp. (Euphorbiaceae); Origanum sp. (Lamiaceae);
Rubus sp. (Rosaceae); Phytolacca sp. (Phytolaccaceae); Ligustrum amurense Carriere
(Oleaceae); golden rod (Asteraceae); Citrus sp. (Rutaceae).

Distribution: USA, Canada, Venezuela, Argentina, New Zealand, Australia, Japan, Taiwan,
Egypt, Kenya, Pakistan, Israel, India, Kazakhstan, Portugal, Spain, France, Cyprus, Greece, Italy,
Ukraine, All over Georgia [1, 6 - 10, 14, 18].

Redescriptions: Ahmad & Akbar (1984), Al-Gboory (1987), Attiah (1956), Baker (1945,
1949), Baker & Pritchard (1960), Baker & Tuttle (1964, 1987), Banks (1912), Blanchard (1940),
Chaudhri et al. (1974), De Leon (1961a, 1965b, 1967), Duzgunes (1965), Ehara (1966), Evans et
al. (1993, 1998), Gupta (1986, 1992), Gupta & Chatterjee (1997), Hatzinikolis (1986¢, 1987),
Khosrowshahi & Arbabi (1997), Livschitz & Mitrofanov (1967), Livschitz & Salinas (1968), Ma
& Yuan (1977), McGregor (1914, 1949), Meyer (1979), Meyer & Ryke (1959), Mitrofanov &
Strunkova (1979), Nassar & Ghai (1981), Ochoa & Salas (1989), Pritchard & Baker (1952,
1958), Reck (1951, 1952), Rimando (1962), Sadana (1997), Smiley & Gerson (1995), Thewke &
Enns (1970), Tseng (1974), Wafa et al. (1968/1969), Wainstein (1960), Welbourn et al. (2003),
Zaher et al. (1984) [1].
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10. B. phoenicis (Geijskes, 1939)

Synonym: Brevipalpus deleoni Pritchard & Baker, 1958; Brevipalpus mcbridei Baker, 1949;
Brevipalpus papayensis Baker, 1949; Brevipalpus phoenicoides Gonzalez, 1975; Tenuipalpus
phoenicis Geijskes, 1939.

Suspected synonym: Brevipalpus adelos Ahmad & Akbar; Brevipalpus colens Li, Hasan &
Ashfag; Brevipalpus dagingis Ma & Yuan; Brevipalpus hafizii Chaudri & Akbar; Brevipalpus
hainanensis Ma & Yuan; Brevipalpus jambhiri Sadana & Balpreet; Brevipalpus nocivus Siddiqui,
Chaudhri & Akbar; Brevipalpus portheo Chaudhri & Akbar; Brevipalpus recula Chaudhri.

Host  plant:  Matthiola incana (L)  (Brassicaceae); Hevea  brasiliensis
Miill.Arg. (Euphorbiaceae); Citrus limon (L), Citrus reticulata Blanco (Rutaceae); Phoenix sp.
(Arecaceae); Petrea sp. (Verbenaceae); Yuglans regia L. (Juglandaceae); papaya (Caricaceae);
Ligustrum sp. (Oleaceae).

Distribution: USA, Hawaii, The Netherlands, Spain, Greece, Thailand, Georgia [1, 6 - 10,
14, 18].

Redescriptions: Ahmad & Akbar (1984), Attiah (1956), Baker (1949), Baker & Pritchard
(1960), Baker & Tuttle(1987), Charanasri et al. (1986), Cromroy (1958), De Leon (1961a, 1965a,
1965b, 1967), Duzgunes (1965), Ehara (1966), Evans et al. (1993, 1998), Gonzalez (1975), Gupta
(1986, 1992, 1995), Gupta & Chatterjee (1997), Hatzinikolis (1986b, 1986¢, 1987), Hatzinikolis
& Panou (1996), Khosrowshahi & Arbabi (1997), Livschitz & Mitrofanov (1967), Livschitz &
Salinas (1968), Lo (1969), Lo & Hsia (1968), Manson (1963), Meyer (1970, 1979), Meyer &
Ueckermann (1988), Mitrofanov & Strunkova (1979), Nassar & Ghai (1981), Ochoa & Salas
(1989), Pritchard & Baker (1952, 1958), Rimando (1962), Sadana (1997), Sayed (1946), Smiley
& Gerson (1995), Wafa et al. (1968/1969), Welbourn et al. (2003), Womersley (1940), Zaher et
al. (1984) [1].

11. B. russulus (Boisduval, 1867)
Synonym: Acarus russulus Boisduval, 1867; Tenuipalpus cactorum Oudemans, 1929.
Host plant: Representatives of the Cactaceae family: cacti, Mammillaria sp., Echinocactus
sp (Cactaceae).
Distribution: USA, Mexico, Peru, Argentina, Japan, Belgium, The Netherlands, England,
France, Germany, Greece, Latvia, Ukraine, Georgia (Thilisi, Batumi) [1, 6 - 10, 14, 18].

Redescriptions: Andre (1953), Baker (1949), Ehara (1968), Geijskes (1939), Hatzinikolis
(1986¢, 1987), Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov & Strunkova (1979),
Ochoa & Salas (1989), Oudemans (1929, 1938), Pritchard & Baker (1952, 1958), Reck (1951),
Sayed (1946) [1].

12. B. thelycraniae Livshitz & Mitrofanov, 1967
Host plant: Cornus australis C. A. Mey., Cornus sanguinea L. (Cornaceae).

Distribution: Tajikistan, Ukraine, Georgia (Thilisi, Samgori, Mtskheta, Borjomi) [1, 6 - 10,
14, 18].

Redescription: Meyer (1979), Mitrofanov & Strunkova (1979) [1].

Genus- Cenopalpus Pritchard & Baker, 1958
13. C. bagdasariani Livshitz & Mitrofanov, 1970
Host plant: Fraxinus excelsior L., Fraxinus sp. (Oleaceae).

Distribution: Tajikistan, Georgia (Thilisi) [1, 6- 10].
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Redescriptions: Meyer (1979), Mitrofanov & Strunkova (1979) [1].

14. C. carpini Livshitz & Mitrofanov, 1967
Synonym: Cenopalpus carpini Hatzinikolis & Emmanouel (1987);

Brevipalpus carpini Meyer (1979).

Host plant: Carpinus orientalis Mill. (Betulaceae).

Distribution: Ukraine, Greece, Georgia (Thilisi, Saguramo, Sioni, Borjomi) [1, 6 - 10, 14,
18].

Redescriptions: Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Meyer (1979),
Mitrofanov & Strunkova (1979) [1].

15. C. lineola (Canestrini & Fanzago, 1876)

Synonym: Cenopalpus lineola (Canestrini & Fanzago, 1876); Cenopalpus kalandadzei Reck,
1951; Tetranychus lineola, Brevipalpus lineola Livschitz & Mitrofanov (1967), Caligonus lineola
Canestrini & Fanzago (1877); Cenopalpus lineola Pritchard & Baker (1958); Cenopalpus
(Cenopalpoides) lineola Mitrofanov (1973); Tenuipalpus lineola Berlese (1886).

Host plant: Pinus hamata Roezl., Pinus sp. (Pinaceae); Rhododendrons (Ericaceae).

Distribution: USA, The Netherland, Portuguese, Italy, Greece, Poland, Turkey, Ukraine,
Armenia, All over Georgia [1, 6 - 10, 14, 18].

Redescriptions: Bagdasarian (1962), Baker & Pritchard (1952), Berlese (1886, 1887),
Canestrini & Fanzago (1877), Donnadieu (1875), Ehara (1966), Gutierrez et al. (1989),
Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Hatzinikolis et al. (1999), Livschitz &
Mitrofanov (1967), Meyer (1979), Mitrofanov (1973), Mitrofanov et al. (1975), Mitrofanov &
Strunkova (1979), Pegazzano (1970), Pritchard & Baker (1958), Reck (1951), Rimando (1962),
Wainstein (1960), Zaher & Yousef (1969) [1].

16. C. mespili (Livshitz & Mitrofanov, 1967)
Synonym: Brevipalpus mespilis Livshitz & Mitrofanov, 1967.
Host plant: Malus domestica Borkh., Mespilus germanica L., Mespilus sp. (Rosaceae).
Distribution: Greece, Ukraine, Georgia (Thilisi surrounding area) [1, 6 - 10, 14, 18].
Redescriptions: Hatzinikolis & Emmanouel (1987), Hatzinikolis (1987), Meyer (1979),
Mitrofanov & Strunkova (1979) [1].

17. C. platani (Livshitz & Mitrofanov, 1967)
Synonym: Brevipalpus platani Livshitz & Mitrofanov, 1967; Cenopalpus platani (Livschitz
& Mitrofanov, 1967).
Host plant: Platanus orientalis L., Platanus sp. (Platanaceae).
Distribution: Greece, Georgia (Thilisi surrounding area) [1, 6 - 10, 14, 18].
Redescriptions: Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Meyer (1979),
Mitrofanov & Strunkova (1979) [1].

18. C. populi (Livshitz & Mitrofanov, 1967)
Synonym: Brevipalpus populi Livshitz & Mitrofanov, 1967.

Host plant: Populus gracilis Grossh., Populus sp. (Salicaceae).
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Distribution: Greece, Georgia (Thilisi, Mtskheta, Saguramo) [1, 6 - 10, 14, 18].

Redescriptions: Al-Gboory (1987), Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987),
Meyer (1979), Mitrofanov & Strunkova (1979) [1].

19. C. pseudospinosus (Livshitz & Mitrofanov, 1967)
Synonym: Brevipalpus pseudospinosus Livshitz & Mitrofanov, 1967.

Host plant: Potentilla reptans L., Fragaria vesca L., Rubus sp. (Rosaceae).

Distribution: Greece, Ukraine, Georgia (Adjara seaside, Batumi surrounding area) [1, 6 - 10,
14, 18].

Redescriptions: Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Hatzinikolis et al.
(1999), Meyer (1979) [1].

20. C. pulcher (Canestrini & Fanzago, 1876)

Synonym: Brevipalpus ciferrii Lombardini, 1951; Brevipalpus pyri Sayed, 1946;
Tenuipalpus bodenheimeri Berlese, 1930; Tenuipalpus oudemansi Geijskes, 1939; Caligonus
pulcher Can. & Fanz., 1876; Brevipalpus pulcher Can. & Fanz., 1876.

Host plant: Mainly bushes and trees of Rosaceae family; beech (Fagaceae).

Distribution: USA, Egypt, Palestine, Afghanistan, The Netherlands, Austria, England,
Denmark, Portuguese, Italy, Germany, Greece, Cyprus, Bulgaria, Hungary, Turkey, Russia,
Ukraine, Kazakhstan, Georgia [1, 6 - 10, 14, 18].

Redescriptions: Al-Gboory (1987), Berlese (1887), Bagdasarian (1962), Baker (1949), Baker
& Pritchard (1960), Duzgunes (1965), Gupta & Chatterjee (1997), Gutierrez et al. (1989),
Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Khosrowshahi & Arbabi (1997),
Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov & Strunkova (1979), Pritchard &
Baker (1958), Reck (1951), Sadana (1997), Wafa et al. (1968/1969), Wainstein (1960), Zaher &
Yousef (1969), Zaher et al. (1984) [1].

21. C. quadricornis (Livshitz & Mitrofanov, 1967)
Synonym: Brevipalpus quadricornis Livshitz & Mitrofanov, 1967.
Host plant: Fragaria vesca L., Rubus sp. (Rosaceae).
Distribution: Armenia, Georgia (Adjara seaside, Batumi surrounding area) [1, 6 - 10, 14,
18].
Redescriptions: Hatzinikolis et al. (1999), Meyer (1979), Mitrofanov & Strunkova (1979)
[1].
22. C. (Cenopalpoides) wainsteini Livschitz et Mitrofanov, 1967
Synonym: Cenopalpus fewstrii Zaher & Yousef, 1969.

Host plant: Ficus carica L. (Moraceae), Philadelphus caucasicus Koehne (Hydrangeacea);
Styphnolobium japonicum (L) Schott (Fabaceae); Pinus silvestris L., Pinus sp. (Pinaceae);

Distribution: Egypt, Italy, Greece, Ukraine, Georgia [1, 8, 11, 14, 18].

Redescriptions: Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Meyer (1979),
Mitrofanov & Strunkova (1979), Pegazzano (1970), Wafa et al. (1968/1969), Zaher et al.
(1984)[1].

Genus- Pentamerismus McGregor, 1949

23. P.erythreus (Ewing, 1917)
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Synonym:Tenuipalpus erythreus (Ewing, 1917).

Host plant:, Calocedrus decurrens (Torr.) Florin, Chamaecyparis lawsoniana (A. Murray)
Parl., Juniperus sp., Tuja sp., Sequoia sp. (Cupressaceae); Cyperus sp. (Cyperaceae); Pinus sp.
(Pinaceae); Hydrangea sp. (Hydrangeaceae); Olea sp. (Oleaceae); Rubus sp. (Rosaceae).

Distribution: USA, Mexico, Georgia (Abkhasia seaside) [1, 6 - 10].

Redescriptions: Baker & Pritchard (1953c), Baker & Tuttle (1964, 1987), Evans et al.
(1993), McGregor (1949), Meyer (1979), Meyer & Van Dis (1993), Mitrofanov et al. (1975),
Mitrofanov & Strunkova (1979), Pritchard & Baker (1952, 1958), Thewke & Enns (1970) [1].

24. P. foliicetis Liv. & Mitr., 1967
Host plant: Cupressus sp., Tuja sp., Juniperus sp. (Cupressaceae).
Distribution: Lithuania, Ukraine, Azerbaijan [1, 8, 14, 18].
New record for Georgia fauna.
Redescriptions: Meyer (1979), Mitrofanov & Strunkova (1979), Mitrofanov et al. (1975) [1].

25. P.juniperi (Reck, 1951)

Synonym:Brevipalpoides juniperi Reck, 1951.

Host plant: Juniperus sp. (Cupressaceae).

Distribution: Latvia, Lithuania, Greece, Ukraine, Armenia, Tajikistan, Georgia [1, 6 - 10, 14,
18].

Redescriptions: Bagdasarian (1962), Hatzinikolis (1987), Livschitz & Mitrofanov (1967),
Meyer (1979), Mitrofanov & Strunkova (1979), Mitrofanov et al. (1975), Pritchard & Baker
(1958) [1].

26. P. oregonensis McGregor, 1949

Synonym: Oligomerismus oregonensis — Gutierrez et al. (1989).

Host plant: Biota orientalis (L), Tuja occidentalis (L), Libocedrus decurrens Torr.,
Cupressus sp., Juniperus sp. (Cupressaceae); Rhododendron.

Distribution: USA, Canada, Brazil, Japan, Taiwan, Lithuania, England, Greece, Ukraine,
Azerbaijan, Armenia, Georgia [1, 6 - 10, 14, 18].

Redescriptions: Bagdasarian (1962), Baker & Pritchard (1953c), Baker & Tuttle (1987),
Chandra & Channabasavanna (1974), Chaudbhri et al. (1974), Ehara (1962, 1966, 1969), Gutierrez
et al. (1989), Hatzinikolis (1987), Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov &
Strunkova (1979), Mitrofanov et al. (1975), Pritchard & Baker (1952, 1958), Sadana (1997) [1].

27. P.taxi (Haller, 1877)

Synonym: Tenuipalpus taxi Haller, 1877; Pentamerismus morishitai Pritchard & Baker,
1952; Oligomerismus taxi — Mitrofanov et al. (1975).

Host plant: Taxus baccata L., Taxus sp. (Taxaceae)

Distribution: USA, Japan, England, Switzerland, Spain, Greece, Ukraine, Armenia [1, 8,
14].

New record for Georgia fauna.

Redescriptions: Bagdasarian (1962), Baker & Pritchard (1952, 1953, 1958), Ehara (1962),
Gutierrez et al. (1989), Hatzinikolis (1987), Livschitz & Mitrofanov (1967), Meyer (1979),
Mitrofanov (1973a), Mitrofanov & Strunkova (1979), Mitrofanov et al. (1975) [1].
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Genus- Tenuipalpus Donnadieu, 1875
28. T. baeri Reck, 1956
Host plant: Mimosa sp. Lagonychium farctum (Banks & Sol.) Bobrov. (Mimosaceae).
Distribution: Georgia (Thilisi surrounding area, Shiraki, Eldari steppe, Pantishara canyon,
Lekistskali) [1, 6 - 10, 14, 18].
Redescriptions: Collyer (1973b), Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov
& Strunkova (1979), Pritchard & Baker (1958) [1].

29. T. cheladzeae Gomelauri,1960

Synonym: Tenuipalpus szarvasensis Bozai, 1970.

Host plant: Abies firma Siebold & Zucc., A. numidica de Lannoy ex Carriére, A.
nordmanniana Spach (Pinaceae), Taxus baccata L. (Taxaceae).

Distribution: Ukraine, Hungary, Georgia (surrounding area of the Abastumani observatory,
Batumi) [1, 6 - 10, 14, 18].

Redescriptions: Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov et al (1975),
Mitrofanov & Strunkova (1979) [1].

30. T.dubinini Reck, 1951

Synonym: Colopalpus dubinini — Mitrofanov & Strunkova (1979).

Host plant: Ephedra procera Fisch. & Mey (Ephedraceae).

Distribution: Armenia, Azerbaijan, Georgia (Thilisi suburbs, Shavnabada Mountain,
Mtskheta, Kojori, branches of the Trialeti mountain ridge, Shiraki, Pantishara, Vardzia
surrounding area, Shovi) [1, 6 - 10, 14, 18].

Redescriptions: Bagdasarian (1962), Collyer (1973b), Livschitz & Mitrofanov (1967),
Meyer (1979), Meyer & Gerson (1980), Mitrofanov & Strunkova (1979), Pritchard & Baker
(1958) [1].

31. T.kobachidzei Reck,1951

Host plant: Calamintha sp., Mentha sp., Thymus sp. (Lamiaceae), Clematis vitalba L.
(Ranunculaceae).

Distribution: Ukraine, Uzbekistan, Georgia (Thilisi, Vaziani, Samgori steppe, Kojori) [1, 6 -
10, 14, 18].

Redescriptions: Collyer (1973b), Livschitz & Mitrofanov (1967), Meyer (1979), Mitrofanov
& Strunkova (1979), Pritchard & Baker (1958) [1].

32. T. punicae Pritchard & Baker, 1958

Suspected synonym: Tenuipalpus lustrabilis Chaudhri, 1971 — Meyer (1979).

Host plant: Punica granatum L. (Punicaceae).

Distribution: Spain, Greece, Israel, Jordan, Palestine, Kazakhstan, Azerbaijan, Georgia [1, 6-
10, 14, 18].

Redescriptions: Akbar & Chaudhri (1981), Al-Gboory (1987), Bagdasarian (1962),
Channabasavanna & Lakkundi (1977), Chaudhri (1972c), Chaudhri et al. (1974), Collyer
(1973b), Gupta (1995), Gupta & Chatterjee (1997), Hatzinikolis (1986a, 1987), Khosrowshahi &
Arbabi (1997), Livschitz & Mitrofanov (1967), Maninder & Ghai (1978), Meyer (1979),
Mitrofanov & Strunkova (1979), Nassar & Ghai (1981), Sadana (1997), Sadana & Chhabra
(1980), Sadana & Gupta (1984), Strunkova (1978), Wafa et al. (1968/1969), Wainstein (1960),
Zaher et al. (1984) [1].

33. T. zhizhilashviliae Reck, 1953
Synonym: Tenuipalpus japonicus Nishio, 1956.
Host plant: Diospyros kaki L. (Ebenaceae).
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Distribution: Japan, Greece, Georgia (Seaside in Abkhasia and Adjara) [1, 6 - 10, 14, 18].
Redescriptions: Collyer (1973b), Ehara (1964), Hatzinikolis (1986a, 1987), Livschitz &

Mitrofanov (1967), Ma & Yuan (1977), Meyer (1979), Livschitz & Mitrofanov (1967),
Mitrofanov & Strunkova (1979), Pritchard & Baker (1958), Tseng (1974) [1].
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Abstract. Annotated list of the invertebrates in the caves of Racha region (Western Georgia)
is made based on proper and literature data. 73 species of the invertebrates are recorded in the
karst caves, 29 species of which belong to the oribatid mites, 12 species - to collembolans, 8
species — to spiders and insects, 5 species — to myriapods, 4 species — to mollusks, 3 species —
tocrustaceans, 2 species - topseudoscorpiones and 1 species — to leech and harvestman. Above
mentioned invertebrates are sampled in 11 caves. Maximum species number — 24 species is
registered in Tsakhi (Gogoleti) Cave, while only single species is recorded from Shareula 1l Cave.
Myriapodgenus RatcheumaGolovatch, 1985 is registered only in Racha region, Georgia. The
following species and subspecies: crustaceans— Caucasoligidium cavernicola gogoleticum and
Bryocamptus birsteini; insects — Bryaxis hypocritus, Inotrechus injaevae, Troglocimmerites
djanaschvilii, leech— Dina ratschaensis; myriapod — Ratcheuma excorne andharvestman -
Nemaspela femorecurvata are local endemics of Racha region, Georgia.

Introduction

Eleven karst caves of Racha region, Georgia are investigated biospeleologically. Investigated
invertebrates belong to 3 phyla, 9 classes, 21 orders, 46 families and 57 genera. Seventy three
species of the invertebrates are recorded in the caves, 29 species, of which belong to the oribatid
mites, 12 species - to collembolans, 8 species — to spiders and insects, 5 species — to myriapods, 4
species — to mollusks, 3 species — to crustaceans, 2 species - to pseudoscorpiones and 1 species —
to leech and harvestman. Maximum species number — 24 species are registered in Tsakhi
(Gogoleti) Cave, while only single species is recorded from Shareula Il Cave. Myriapod genus
RatcheumaGolovatch, 1985 is registered only in Racha region, Georgia. The following species
and subspecies: crustaceans — Caucasoligidium cavernicola gogoleticum and Bryocamptus
birsteini; insects — Bryaxis hypocritus, Inotrechus injaevae, Troglocimmerites djanaschvilii, leech
— Dina ratschaensis; myriapod - Ratcheuma excorne and harvestman — Nemaspela
femorecurvata and are local endemics of Racha region, Georgia.

Annotated list of the invertebrates
Remark. In the list only these species are given, which were determined to the genus or
species level.
Phylum — Annelida Lamarck, 1809
Class — Clitellata Michaelsen, 1928
Order — Arhynchobellida Blanchard, 1894
Family — Erpobdellidae Blanchard, 1894
Genus - Dina Blanchard, 1892
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Species —D. ratschaensis Kobakhidze 1958
Distribution: Sakishore and Tsivtskala caves.
Literature: Kobakhidze, 1958.

Phylum — Mollusca Linnaeus, 1758
Class —Gastropoda Cuvier, 1795
Order —Stylommatophora A. Scmidt, 1855
Family — Oxychilidae Hesse, 1927 (1879)
Genus — Oxychilus Fitzinger, 1833
Species —0. koutaisianus (Mousson, 1863)

2015

Material examined: Kakhidze Cave, Twilight zone, 24.09.2013, 1 specimen, leg. Sh.
Barjadze, det. L. Mumladze.

Species —Oxychilus sp.

Material examined: Tsivtskala Cave, Entrance zone, 23.09.2013, 1 specimen, leg. Sh.
Barjadze, det. L. Mumladze.

Genus —Schistophallus Wagner, 1914
Species — S. sucinacius (Boettger, 1883)

Material examined: Sakishore Cave, Dark zone, 17.10.2014, 1 specimen, leg. Sh. Barjadze, det.
L. Mumladze.

det.

Family — Limacidae Lamarck, 1801
Genus — Eumilax Boettger, 1881
Species — E. cf. brandti (Martens, 1880)

Material examined: Sakishore Cave, Dark zone, 17.10.2014, 1 specimen, leg. Sh. Barjadze,

L. Mumladze.
Phylum — Athropoda von Siebold, 1848
Class — Malacostraca Latreille, 1802
Order — Isopoda Latreille, 1817
Family — Ligiidae Leach, 1814
Genus — Caucasoligidium Borutzky, 1950
Subspecies —C. cavernicola gogoleticum Borutzkii, 1950
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Borutzkii, 1950.
Class — Maxillopoda Dahl, 1956
Order — Harpacticoida Sars, 1903
Family — Canthocamptidae Sars, 1906
Genus — Bryocamptus Chappuis, 1929
Species — B. birsteini Borutsky, 1940
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Borutsky, 1940.
Species —B. innominatus Borutsky, 1940
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Borutsky, 1940.
Class — Diplopoda De Blainville in Gervais, 1844
Order — Julida Brandt, 1833
Family — Julidae Leach, 1814
Genus — Leucogeorgia Verhoeff, 1930
Species — Leucogeorgia sp. ?
Distribution: Tsakhi (Gogoleti) Cave.
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Literature: Birstein &Lopashov, 1940.
Order — Glomerida Brandt, 1833
Family — Glomeridae Leach, 1815
Genus — Trachysphaera Heller, 1858
Species —T. minuta Golovatch, 1976
Distribution: Shareula (Shareula I) Cave.
Literature: Golovatch, 1990.
Species —T. orientalis Golovatch, 1976
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Golovatch, 1990.
Order — Chordeumatida Pocock, 1894
Family — Anthroleucosomatidae Verhoeff, 1899
Genus — Ratcheuma Golovatch, 1985
Species —R. excorne Golovatch, 1985
Distribution: Meliis (Nikortsminda) Cave.
Literature: Golovatch, 1985.
Class — Chilopoda Latreille, 1817
Order — Lithobiomorpha Pocock, 1895
Family — Lithobiidae Newport, 1844
Genus — Lithobius Leach, 1814
Species —Lithobius sp.
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Birstein, 1950.
Class — Arachnida Lamarck, 1801
Order — Opiliones Sundevall, 1833
Family — Nemastomatidae Simon, 1872
Genus — Nemaspela Silhavy, 1966
Species - N. femorecurvata Martens, 2006
Distribution: Sakishore Cave.
Literature: Martens, 2006.
Order — Pseudoscorpionida Haeckel, 1866
Family — Neobisiidae Chamberlin, 1930
Genus — Neobisium Chamberlin, 1930
Species — N. verae (Lapschoff, 1940)
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Lapschoff, 1940.
Species — Neobisium sp.
Material examined: Dolabistavi Cave, Dark zone, 13.10.2014, 3 specimens, leg. Sh. Barjadze,
det. J. Zaragoza.
Order — Araneae Clerck, 1757
Family —Amaurobiidae Thorell, 1870
Genus —Amaurobius Koch, 1837
Species — A. fenestralis Strom, 1768
Material examined: Tsakhi (Gogoleti) Cave, Entrance zone, 24.09.2013, 1 specimen, leg. T.
Arabuli, det. V. Pkhakadze.
Family — Pisauridae Simon, 1890
Genus —Pisaura Simon, 1885
Species —P. mirabilis Clerck, 1757
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Material examined: Tsakhi (Gogoleti) Cave, Entrance zone, 24.09.2013, 2 specimens, leg. T.
Arabuli, det. V. Pkhakadze.
Family — Lycosidae Sundevall, 1833
Genus—Pirata Sundevall, 1832
Species—Pirata sp.
Material examined: Tsakhi (Gogoleti) Cave, Twilight zone, 24.09.2013, 1 specimen, leg. T.
Arabuli, det. V. Pkhakadze.
Genus —Pardosa Koch, 1847
Species— P. monticola (Clerck, 1757)
Material examined:Tsakhi (Gogoleti) Cave, Twilight zone, 24.09.2013, 2 specimens, leg. T.
Arabuli, det. V. Pkhakadze.
Species— P. hortensis Thorell,1872
Material examined: Kakhidze Cave, Entrance zone, 24.09.2013, 1 species, leg. T. Arabuli,
det. V. Pkhakadze.
Family —Theridiidae Sundevall, 1833
Genus — Theridion Walckenaer, 1805
Species— Th. impressum Koch, 1881
Material examined: Tsakhi (Gogoleti) Cave, 24.09.2013, Entrance zone, 2 specimens, leg. T.
Arabuli, det. V. Pkhakadze.
Species— Th. melanorium Hahn., 1831
Material examined: Tsakhi (Gogoleti) Cave, 24.09.2013, Entrance zone, 1 specimen, leg. T.
Arabuli, det. V. Pkhakadze.
Species— Theridion sp.
Material examined: TivtkhalaCave, Entrance zone, 23.09.2013, 1 specimen,leg. T. Arabuli,
det. V. Pkhakadze.
Order — Sarcoptiformes Reuter, 1909
Suborder —Oribatida van der Hammen, 1968
Family — Phthiracaridae Perty, 1841
Genus — Hoplophthiracarus Jacot, 1933
Species — H. illinoisensis (Ewing, 1909)
Distribution: Sakinule (Nikortsminda) Cave, Entrance zone.
Literature: Murvanidze, 2014.
Genus — Steganacarus Ewing, 1917
Species - S. striculus (Koch, 1835)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Species — S. spinosus (Sellnick, 1920)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014,
Species - S. patruelis Niedbala, 1983
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014,
Family — Damaeidae Berlese, 1896
Genus —Epidamaeus Bulanova-Zakhvatkina, 1957
Species —E.pinguis (Kulijev, 1967)
Distribution: Kidobana Cave, Entrance zone; Shareula (Shareula I) Cave, Entrance zone.
Literature: Murvanidze, 2014,
Genus —Metabelba Grandjean, 1936
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Species — M. flagelliseta Bulanova-Zakhvatkina, 1965
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Species — M. papillipes (Nicolet, 1855)
Distribution: Tsivtskala Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family— Microzetidae Grandjean, 1936
Genus —MiracarusKunst, 1959
Species — M.hurkai Kunst, 1959
Distribution: Tsivtskala Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family— Zetorchestidae Michael, 1898
Genus —ZetorchestesBerlese, 1888
Species —Z.falzonii (Coggi, 1898)
Distribution: Kakhidze Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family— Astegistidae Balogh, 1961
Genus —CeratoppiaBerlese, 1908
Species — C. quadridentata (Haller, 1880)
Distribution:Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014,
Family- Liacaridae Sellnick, 1928
Genus —DorycranosusWoolley, 1969
Species — D.splendens (Coggi, 1908)
Distribution: Sakinule (Nikortsminda) Cave, Dark zone.
Literature: Murvanidze, 2014.
Family— Oppiidae Grandjean, 1951
Genus —OxyoppioidesSubias & Mingues, 1985
Species — O.decipiens (Paoli, 1908)
Distribution: Sakinule (Nikortsminda) Cave, Twilight zone; Tsakhi (Gogoleti) Cave, Twilight
zone.
Literature: Murvanidze, 2014.
Genus — Ramusella Hammer, 1962
Species — R. clavipectinata (Michael, 1885)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014,
Species — R. insculpta (Paoli, 1908)
Distribution: Tsakhi (Gogoleti) Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family— Autognetidae Grandjean, 1960
Genus —Autogneta HHull, 1916
Species — A. longilamellata Michael, 1885
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Genus — Conchogneta Grandjean, 1963
Species — C. dalecarlica (Forsslund, 1947)
Distribution: Tsakhi (Gogoleti) Cave, Dark zone.
Literature: Murvanidze, 2014,
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Family — Tectocepheidae Oudemans, 1900

Genus — Tectocepheus Berlese, 1913
Species — T. velatusvelatus (Michael, 1880)
Distribution: Tsivtskala Cave, Entrance zone; Kakhidze Cave, Entrance zone.
Literature: Murvanidze, 2014.

Family—Phenopelopidae Petrunkevich, 1955
Genus —Eupelops Ewing, 1917

Species — E. acromios (Hermann, 1804)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Species — E. torulosus (Koch, 1836)
Distribution: Kakhidze Cave, Entrance zone.
Literature: Murvanidze, 2014.

Family — Achipteriidae Thor, 1929

Genus —Parachipteria Hammen, 1952
Species — P.fanzagoi (Jacot, 1929)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014,
Family—Oribatulidae Thor, 1929

Genus —PhauloppiaBerlese, 1908
Species — P.lucorum (Koch, 1841)
Distribution: Sakinule (Nikortsminda) Cave, Dark zone.
Literature: Murvanidze, 2014,

Genus —ZygoribatulaBerlese, 1917
Species — Z.frisiae (Oudemans, 1900)
Distribution: Kidobana Cave, Entrance zone; Sakinule (Nikortsminda)Cave, Twilight zone.
Literature: Murvanidze, 2014.

Family— Zetomotrichidae Grandjean, 1934
Genus —GhilarovusKrivolutsky, 1966
Species — Gh.kvavadzei Murvanidze, 2014
Distribution: Tsakhi (Gogoleti) Cave, Entrance zone.
Literature: Murvanidze, 2014,
Family—Ceratozetidae Thor, 1929
Genus —Ceratozetes Berlese, 1908
Species — C. gracilis (Michael, 1884)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Genus — Sphaerozetes Berlese, 1885
Species - S. tricuspidatus Willmann, 1923
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family—Chamobatidae Grandjean, 1954
Genus —ChamobatesHull, 1916
Species — Ch. cuspidatus (Michael, 1884)
Distribution: Kidobana Cave, Entrance zone; Tsakhi (Gogoleti) Cave, Dark zone.
Literature: Murvanidze, 2014.
Species — Ch. voigtsi (Oudemans, 1902)
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Distribution: Kidobana Cave, Entrance zone; Tsakhi (Gogoleti) Cave, Entrance zone;
Shareula (Shareula 1) Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family— Mycobatidae Grandjean, 1954
Genus —Minunthozetes Hull, 1916
Species — M.pseudofusiger (Schweizer, 1922)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.
Family—-Galumnidae Jacot, 1925
Genus —PilogalumnaGrandjean, 1956
Species — P. tenuiclava (Berlese, 1908)
Distribution: Kidobana Cave, Entrance zone.
Literature: Murvanidze, 2014.

Class —Collembola Lubbock, 1870
Order —Poduromorpha Bérner, 1913, sensu D’Haese, 2002
Family — Hypogastruridae Borner, 1906
Genus — Ceratophysella Borner in Brohmer, 1932

Species —C. cavicola (Borner, 1901)
Distribution: Meliis (Nikortsminda) Cave.
Literature: Barjadze & Djanashvili, 2008.

Family — Neanuridae Bdrner, 1901, sensu Deharveng, 2004

Genus — Neanura MacGillivray, 1893

Species —N. muscorum (Templeton, 1835)
Distribution: Meliis (Nikortsminda) Cave.
Literature: Barjadze & Djanashvili, 2008.

Order — Entomobryomorpha Borner, 1913, sensu D’Haese, 2002
Family — Entomobryidae Tomdsvary, 1882
Genus — Pseudosinella Schaffer, 1897

Species —P. alba (Packard, 1873)

Material examined: Kakhidze Cave, Entrance zona, 24.09.2013, 1 specimen, leg. Sh.
Barjadze, det. Sh. Barjadze.

Family — Tomoceridae Schéffer, 1896
Genus —Tomocerus Nicolet, [1842]

Species — T. vulgaris (Tullberg, 1871)

Material examined: Kidobana Cave, Entrance zone, 24.09.2013, 5 specimens, leg. Sh.
Barjadze, det. Sh. Barjadze.

Genus—Plutomurus Yosii, 1956

Species — P. birsteini Djanashvili & Barjadze, 2011

Material examined: Tsakhi (Gogoleti) Cave, Twilight zone, 24.09.2013, 1 specimen, leg. Sh.
Barjadze, det. Sh. Barjadze.

Distribution: Sakishore Cave, Tsakhi (Gogoleti) Cave, Shareula 1l Cave, Meliis
(Nikortsminda) Cave.

Literature: Djanashvili & Barjadze, 2011.

Family — Isotomidae Schaffer, 1896
Genus — Folsomia Willem, 1902
Species — F. candida Willem, 1902
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Distribution: Meliis (Nikortsminda) Cave.

Literature: Barjadze & Djanashvili, 2008.

Species — F. ksnemani Stach, 1947

Material examined: Kakhidze Cave, Entrance zone, 24.09.2013, 2 specimens, leg. Sh.
Barjadze, det. Sh. Barjadze.

Species — F. inoculata Stach, 1946

Distribution: Meliis (Nikortsminda) Cave.

Literature: Barjadze & Djanashvili, 2008.

Species — F. spinosa Kseneman, 1936

[Folsomia montigena Stach, 1946]

Distribution: Meliis (Nikortsminda) Cave.

Literature: Barjadze & Djanashvili, 2008.

Genus —Tetracanthella Schott, 1891

Species—T.caucasica (Stach, 1947)

Material examined: Tsivtskala Cave, 23.09.13, Entrance zone, 23.09.2013, 14 specimens, leg.
Sh. Barjadze, det. Sh. Barjadze.

Order — Symphypleona Bérner, 1901, sensu Massoud, 1971
Family — Arrhopalitidae Richards, 1968, sensu Bretfeld, 1999
Genus — Arrhopalites Bérner, 1906
Species — A. principalis Stach, 1945
Distribution: Meliis (Nikortsminda) Cave; Tsakhi (Gogoleti) Cave.
Literature: Barjadze & Djanashvili, 2008.

Order-Neelipleona Massoud, 1971
Family—Neelidae Folsom, 1896
Genus—Megalothorax Willem, 1900
Species — Megalothorax sp.
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Barjadze & Djanashvili, 2008.

Class — Insecta Linnaeus, 1758
Order — Coleoptera Linnaeus, 1758
Family — Carabidae Latreille, 1802
Genus — Troglocimmerites Ljovuschkin, 1970
Species— T. djanaschvilii Ljovuschkin, 1970
Distribution: Meliis (Nikortsminda) Cave.
Literature: Ljovuschkin, 1970.
Genus — Inotrechus Dolzhanski et Ljovuschkin, 1989
Species— I. injaevae Dolzhanski et Ljovuschkin, 1989
Distribution: Sakishore Cave.
Literature: Dolzhanski & Ljovuschkin, 1989.
Family — Staphylinidae Lameere, 1900
Genus — Bryaxis Kugelann, 1794

Species — B. hypocritus Plavilshchikov, 1940
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Plavilshchikov, 1940.
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Order — Hymenoptera Linnaeus, 1758
Family — Formicidae Latreille, 1809
Genus —Lasius Fabricius, 1804

Species— L. fuligonosus Latreille, 1798

Material examined: Usholta Cave, Twilight zone, 12.10.2014, 3 specimens, leg. Sh. Barjadze,
det. N. Gratiashvili.

Order — Lepidoptera Linnaeus, 1758
Family — Geometridae Leach, 1815
Genus — Triphosa Stephens, 1829

Species - T. dubitata (Linnaeus, 1758)

Material examined: Sakishore Cave, Dark zone, 11.10.2014, 3 specimens, leg. Sh. Barjadze,
det. T. Chunashvili; Usholta Cave, Dark zone, 12.10.2014, 5 specimens, leg. Sh. Barjadze, det. T.
Chunashvili; Dolabistavi Cave, Twilight and dark zones, 13.10.2014, 6 specimens, leg.Sh.
Barjadze, det. T. Chunashvili.

Family — Noctuidae Latreille, 1809
Genus — Scoliopteryx Germar, 1810

Species — S. libatrix (Linnaeus, 1758)

Material examined: Sakishore Cave, Dark zone, 11.10.2014, 2 specimens, leg. Sh. Barjadze,
det. T. Chunashvili; Dolabistavi Cave, Twilight and dark zones, 13.10.2014, 3 specimens, leg. Sh.
Barjadze, det. T. Chunashvili.

Order — Orthoptera Latreille, 1793
Family — Rhaphidophoridae Walker, 1871
Genus — Dolichopoda Bolivar, 1880

Species — D. euxina Semenov, 1901

Material examined: Tsivtskala Cave, Entrance zone, 23.09.2013, 1 male adult, leg. T.
Arabuli, det. M. Rampini.

Distribution: Tsakhi (Gogoleti) Cave.

Literature: Birstein &Lopashov, 1940.

Order Diptera Linnaeus, 1758
Family — Chironomidae
Genus —Orthocladius van der Wulp, 1874
Species — Orthocladius sp.
Distribution: Tsakhi (Gogoleti) Cave.
Literature: Birstein &Lopashov, 1940.
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M530L Gga0mbol (slisgegom sgsMmzgum) 8rgz0d99d0L MbgMbgdgrm
3539900l sbmEHoMmgdMwo Los

3. doMrxodg, 0. 37356009, M. 5500, 3. Bbs3sdg, . BMdsdy, ». FMbsdzowo,
B. 353059300, 0. LoEsys0s
Ogdbonmadyg

M03F0b M90mbol (alygwrgm bodsMmzgem) dng0dggdol Mbgmbgderm 3bmggwgdols
bm@GH0MmgdMwo  Los  F9gygbowos  BogMme® @ WoBHIMHIGMOME  Bmbo3gdgdby
©Y4MEbmdom. Mbgdbgdem  3bmggwms 73 Lobgmds  sM0lL  Hga0LEMm0MdMEo
3956OLGHMWo 903009900050, MMIYMsPD 29 Lobgmds 8093mM3bYds K 5336056 FH3039dL,
12 Lobgmds - 31900x9gbosbgdl, 8-8 Lobgmds - mdmdgdls s dfgmgdl, 5 Lobgmds -
06535¢0x3gbgdl, 4 Lobgmds - dmeElizgol, 3 Lobgmds - 300mLbsoMgdly, 2 Lobgmds
36OMINOO0ggdl s 1-1 Lobgmds - §mMdgwsls s 8008536, Bgdmo  s0bodbmeo
»bgebgIemgdo dm3m390vwos 11 3309930. Lobgmdsms doglodsw Mo MoMmEgbmds - 24
Lobgmds sM0ol  M9a0LEHM0MdMEOo (35boL  (Fmamegmol) dmg0dgdo, 95306 MmEILLEG
dbmmE 1 bsbgmdss MgaolEM0MdMwo Fomgmws II-ol dwg009do. FMS35¢7gbgdOlL
23500 Ratcheuma Golovatch, 1985 g43b3gds dbmem MoFodo. 9900090 Labgmdgdo s
J39L5bgMmdgd0: 30dmUbsoGmgdo - Caucasoligidium cavernicola gogoleticum, cos Bryocamptus
birsteini; df96gdo - Bryaxis hypocritus, Inotrechus injaevae, Troglocimmerites djanaschvilii,
Pm@dges - Dina ratschaensis; 9Msgswagbosbo - Ratcheuma excorne s 8oodsgo -
Nemaspela femorecurvata s60sb Ms3Fol Ggaombol ewm3sew@o gbgdgdo.
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83500 AphisLinnaeus, 1758 (Hemiptera: Aphidoidea: Aphididae)
Logotromggenmao

B. dsbBodg!, . dstxsd9?, 6. Bo3393999" , 6. J0bFMEM830e0!, §. dBESAY!
1BmmeEma o0l 0bbEHOoGME0, 0e0sl bobgedform »bogzgmlodgdo,

JodmEs bmaomysdzowol 3/5, 0162, mdowolo, bsjsGmggmmm
nanabakhtadze@yahoo.com

Wsodomzgemb 53500 »bogg®lo@gdo,
Q5300 5035896900l bgogsbo dg-13 30, ®doobo, 0159, LsjsGmngzgem
shalva.barjadze@yahoo.com

BLAMdBHo. guHogowos Lodo@mgzgarml Bombols Aphis-ob 43500l LobgmdGO30
3653500x3gMH™M36905.  BoBHIMGIM0s 23500l  BOMYIMEMAOYOHO S J9MOMEMYOEOHO
399033093900.  LodoOmzgemb 8  RWMmOOLEBHWWO  Mo0mbol  I3gbsMgmEmdol 6
3960303506 Lo®Eygerdo HgaoLEM0MYdMWwos Aphis-ob 3350m0L 20 Lobgmds s 9hmo
J3gbobgmds. oo MIMOZWILMBS  BIONMBMMO™MZBO  BYol s LRSI NHo
Lo®BYegdol dobooMos s  Asteraceae-l, Labiatae-U o Onagraceae-l cmyxsbgdol
939656990y 500603b9ds. Aphis-ob 3435MGT0 3MEWO0RsRJd0 ©s IMBMGBRGdO  FoOBMBYE
MEO0RMBoRq0L.  MYFOLAHMOMGOME0s 335008 12 Lobgmdol ©> 1 gaggbobgmdol
JO@IMBMINo  Mogbgzgdo.  ImEIOo  JOHmdmbmdmwo  Gogbgzos 2n=8. mombo
Lobgmdolbomgol: Aphis cephalariae Barjadze, 2011, A. Urticata J.F. Gmelin, 1790, A. veratri
Walker, 1852 o A. vitalbae Ferrari, 1872 306H0m@myom®o dmbs3gdgdo d0mgdwgeros
306139005Q.

1533960 Lo@BY3gdo:  dOMIMIZoRgMM™m3bgds,  Aphis,  dsL3obdgaro 939656,
JO@IMBMIgdol HoEbz0, LodosGmnzgwm.

0glss35¢ro

Aphis Linnaeus, 1758 Aphididae-b myxsboll 990sMm9d00m sboggsBM©s s FoOHMMO
39303EIOME0 335005, 030  Lobgmd®mo30  IMO35¢RYMHM3bd0m  JedmoMbg3s o
©©goLom30L 500-Bg 9@ Lobgmdsl 59MHM06gdL [1]. 33500 15305ME LOIEIYMBOWSWOS
d9LPogarowo GHodumbmdom®mo, §BsbolEHMMO S B0MYZMELMYOMO MZ5LIHBOOLO.
WOoGIM5HMM30 33530905 75 LEbgMBOL J5MOMEMYPOMHO Fodm33zeg39d0L 99a900a [2
- 4]. Bg9b0 250m330939080L ©5(Yygds9g, 33500l Lobgmdgdol 10% 5649 49 Lobgmds o
d39Lobgmds,  MgaoLEHMOMGRIMWo  0gm  OMAMOE  LodsMmzgml  SxzoMEs6ol
Pomdmdoagbgro [5 - 7] 8mbs3gdgdoo  Fomo  FmORMEMRO0l,  253M39wgd0b,
B0MEMAo0oly S 93000l dgbobgd JoM0msEs© oo Lo3mbols 20-90-0sbo
Pengdol 659MMm3gddo dmodmzgds [5]. 99sM90000 msbsdgMmgg dmbszgdgdo 2005-2011
D900 sMM0LgdME ©5dqbodg BodMmMddos msgzdmydowo [5, 6, 8,9, 10, 11]. Aphis-

ol 235M0L IGO0 250Mm33wg3d LodoMmzgumdo B39bsdy o6 Bodo®mgdmems, boam
39M0MEWMP0MH0 M35BBOOLOM 0go LEgMNME FgMLFagzegEo 0gm BodsGm3zgemdo.
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9900039 0sb  358m30bstg doBbos  ©s30LbgM  Lado®mggerml  Aphis-ob
335600 LBobgmdMm030  IM5350RIMOMZ6gd0L,  B0MYZMWMYPOMOO S 39NN MYOEOHO
d9LPogams.

dolssems s BgoMmE03s

29903393900LmM30L  459M309gbgo  LogMsbGHm  3Mmgd@olb — GNSF/ST06/6-086
RoMagddo  2007-2009 . 9m3m3zgdmero  dsbogrs.  MBOMM ©S  BOOO0sbo
39Mm9bmyqb9gHmH0 IgMgdo o III-IV sbs30l wsM39d0 9935303900 LadoOmzguml §
BLMOOLEHME Goombdo: 0d9Mgmo, bg30, Jobgmo, M Fo-wghbwmdo, Aglbgmo, Kxogzsbgmo,
53505 O JoOmo s 9396509 MdOL 7 39MEH035M LoMEHYgedo (0sy®msds 1).
Aphis-ol 235006  g39bobBHWOO S BOMYIMMAOMMO  45033¢939d0LMZ0L
361935653900 ©535dBsgm x. FoMGHobol dgom©ozol dobgwgom [12]. Lobgmdgdol
0©96G0x03060900bM30L  AodMm3z0Ygbgm M.  Bdwgddgbols ©s 3. obGH™m3oL  doge
090000535H90@0 L6 3393990 [2 - 4]. 35O0MEMA0MMHO 450Mm33¢g3900LM30L JOHMIMbm-
3o 360935053 Jd0 ©o350Bsgm M. dgddgbol gmmEo3sby oyMbmdoo [13].
00090 BobgMOoLMZ0L go35965e0Bgm LEdMsM© 7 JaHYd3EsM0o, OMMYMEO
9399930Mm0b 30 ©353854Mmx30¢gdgwo bsGolbol Lsdrswme 30-8g d9@sBIHBMOO
BOORBOGS. 3503009 JOHMIML@IGOOL HoEb3o S IMOBMEMYOS.

390093900 5 BRI DS

239903309 FermO®obGME ©50mbgddo 93390005 9blb3s39do 3bgdcmogz0
R0D0IMEM-39MMOR0MWO  3060HMBJOOLs S I39D3MgMwo  Logs®ol  BsoMzgHM3bgdol

3990 39aM9gd0oL  LobgmdMmog30  IM35wRgMM3bgds  500b0odbgds. Lwmew  Bz9b  dog
39903 gboeos 39Mmad0L 83 Lobgmds o MmO J3globgmds, MMIwgdog 39 235ML
3969303690006 (mxobgdo Aphididae s Adelgidae) — Lobgmdgdol 25% 569 20 Lobgmds o
9OM0 J39LsbgMds Aphis-ols 3356M0L FoMdMTo9b9w0s. IBIMRIE 4350M9ddo Lobgmdgdols
03b30 1-sb 6-0¢0g 35M0MYdL. 3065006 LEHYMdYIOL JodloToEIMHO MoMEIbMds Aphis-
ol 235030 258m3e0bs, LsgaMsmEMs, MMA LoJosMmz9wmlb (0bg3g OMyMOE AbMmzerom)
Robsdo 33500  LobgmdMmogo  AM035¢xRgMHM3690000  godmo®mBagzs.  B3zgbh o
©930LGMOMYOMo  Lobgmdgd0EIb (gbMowo 1) gbomo — Aphis cephalariae sbogros
393609M900Lm30L [8], 2 Lobgmdo: A. salsolae (Borner, 1940) cos A. vitalbae Ferrari, 1872
306395 MYR0LAEHMOMYOMWO 35335L00L MY0Mmbolimzgol [8 - 10], bmeoem A. stachydis
Mordvilko, 1929 Lods®m39wml gsbobmgol [11]. B3gbo BswbobEw®o 4sdm 33939000
Lodo®mgzgeml Aphis-ol g3sm0b Labgmd®og0 G90500abeMmds 250BsME 4 Lobgmdom
3ML9do 49-0b bogws 9950y0bs 53 Lobgmds.
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3500 1. bogoMmM3gEXMl BELMOHOLEWE Msombgddo B39 dogm
M930LGOMGOMEo Aphis-0b 33560L Lobgmdgdo s Jggbisbgmdgdo

Lodomeng
HoLEMEO Bbe3zoL
Ne BL I Q3
Lobgmdgdo G50mB0 ©mBo@sb 3sb30bdgaro d39bstrg
(9
Aphis affinis
L gel Guercio, 1911* 0396900 217 Mentha sp.
A. cephalariae
2 Barjadze, 2011* 0dgMgmo 1920-2004 Cephalaria gigantea
Ledeb.) Bobr.
%335b9000 2092 | (Ledep.) Bobr
A. craccivora Koch, 1854* Iranecio taraxacifolius (M.Bieb.)
C. Jeffrey**, Minuartia
3 0039MH9m0 147-217 |micrantha Schischk. **,
Robinia pseudoacacia L.,
Taraxacum officinale Wigg.
Onopordum acanthium L.,
b930 1990-2296 |1 itolium ambiguum M.Bieb. **
Medicago caerulea
X230bg00 2037 Lesgs.ex Ledeb.
A. fabae fabae Cephalanthera damasonium
4 |Scopoli, 1763* 654-737 |(Mill.) Druce**,
Chaerophyllum aureum L.
Chaerophyllum aureum L.,
Rumex alpinus L., Sanicula
096 - ’
R 1444-1792 europaea L., Tephroseris
cladobotrys (Ledeb.) Griseb. **
9975 Tripleurospermum caucasicum
(Willd.) Hayek*>*
Galium sp., Pastinaca armena
1829 |Fisch. & Mey.**,
Valeriana officinalis L.
Cirsium obvallatum (M.Bieb.),
Cirsium sp., Epilobium
angustifolium L., Heracleum
asperum M. Bieb.**,
bgzo 2096-2198 |H. sosnowskyi Mandenova,
Orchis sp.,
Polygonum carneum C. Koch**,
Seseli transcaucasicum Pimenov
& Sdobnina
Epilobium angustifolium L.,
2858 |Seseli transcaucasicum Pimenov
& Sdobnina
Cichorium intybus L., Tanacetum
578-697 |parthenifolium (Willd.) Sch.Bip.
*%*
65 Fo-arghbydo Campanula lactiflora M. Bieb.,
Heracleum sp.,
1957-2215 Rumex alpinus L., Rumex sp.,
Valeriana cardamines Bieb. **

58




XXIV

Proceedings of the Institute of Zoology

2015

Centaurea iberica Trev.ex

973 Spreng.
Crepis sp., Digitalis ferruginea
dgbbgoo 1407-2080 L.**, Heracleum antasiaticum
) Manden.**,
Valeriana alliariifolia Vahl
Gentiana asclepoidea L.,
3Jobgomo 1866-2169 |Rumex alpinus L.,
Senecio othonnae M. Bieb. **
Tanacetum parthenium (L.),
F>O3 140-331 Sch.Bip., Zea mays L.
A. fabae subsp. mordvilkoi Arctium sp.,
Borner & Janich, 1922* 08960 108-392 Rumex conglomeratus Murr.
Arctium sp.,
X28°bgoo 1802-1973 Rumex obtusifolius L, Rumex sp.
dglbgoo 1195 |Arctium sp.
A. farinosa Gmelin, 1790* ;
5 1990-2106 gallx cacljpreadL., EL Wit
bgg0 . pseudomedemii E.L. Wo
2858 |Salix pseudomedemii E.L. Wolf
6 A. frangulae group G535-agRbegdo 9348 Epilobium angustifolium L.
Jotroneno 1180 |Nepeta mussinii Spreng.
A. gossypii Glover, 1877* Lamium album L.,
7 099600 |108-209-217)p, ¢ granatum L.
Chamerion angustifolium (L.)
530 2287 1iolup,
A. hederae
8 * 0996900 155-217
Kaltenbach, 1843 Hedera helix L.
5 F5-erghbwydo 578
A. pomi de Geer, 1773* Crataegus sp.,
9 209-654|Malus domestica Borkh.,
099H900 M. orientalis (Uglitz.) Juz.
1255 |Malus orientalis (Uglitz.) Juz.
10 |A. ruborum (Borner, 1932)* 0896H9m0 108-209
5 F5-erghbwydo 578 |Rubus sp.
RY oM 231
11 |A. salsolae (Bérner, 1940) 00969M0 217 |Bassia prostrata (L.) Beck
12 |A. sambuci L., 1758 0396900 392  [Sambucus nigra L.
A. sedi Kaltenbach, 1843 Sedum maximum sub sp.
13 dgbbgoro 195 11 orechtii (Jalas) So6
A. solanella Theobald, 1914 Cyanus cheiranthifolius (Willd.)
14 0dgMgmo | 1158-2141 [Sojak**,
Leucanthemum vulgare Lam.
bgz0 2170 |Rumex sp.
Mo Fo-rghboydo 1763 |Campanula latifolia L.
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Lactuca macrophylla (Willd.)
23565 194-324 A.Gray**, Solanum nigrum L.
A. spiraecola Patch, 1914 Erigeron acris subsp. podolicus
15 099690 737 (Besser) Nyman**
A. stachydis o
16 Mordvilko, 1929 b930 2106 |Stachis silvatica L.
17 A. urticata 96 217-654|Urtica dioica L., Urtica s
J.F. Gmelin, 1790* 0099920 " P-
212
5930 8 Urtica dioica L.
dglbgoo 1195
18 |A. veratri Walker, 1852* bg30 1792-2552 |Veratrum lobelianum Bernh.
19 |A. verbasci Schrank, 1801 b930 1829 |Verbascum sp.
dgbbgomo 973 |Verbascum thapsus L.
1 1 *
g0 [/ vitalbae Ferrari, 1872 6535-eogfbigdo 578  [Clematis vitalba L.

* - Aphis-obs 3350H0L 39HO0MEMA0MH0 39PBOm 3o3m 33w Lobgmdgdo;
- 95L30bdgero 33gboMggdo, MMIWgdB3 Aphis-ob 23500 LobgMdgdo s J3gLobgmdgdo
399m3w0bs 30MH39ms.

B396 dogh 50m33egmeo 93965M9™dol 9300 39MEGH035 M0 LM EHYLr0Ib
Aphis-ol 23500l Labgmdgdo MgOLEHMOMGIME0s 9d3bdo (EOsaMsds 1). Lobgmdgdol

95gJbodoMMH0  M5MEIBMBS  BIOOMBMMNEMZ60 BHYol s BB 3e  LoMEYywgddo
500M0bgds: 13 s 9 (Loghmm Momgbmdol 36% s 25% dglsdsdols). bbb
Lo®EYegddo 2 56 4 Lobgmds 3b3wgds (6% 96 11%). Grym®E hsbl, Lods®mzgerml Aphis-
ol 235600l ULobgmdgdo  dOMOMIPIP  BIONMBMNMZB0  BYob s LbdsWw3MEO
LM EYEgdol d0bsIMbO 5M0s6. Labgmdgdo: A. fabae fabae Scopoli, 1763 s A. craccivora
Koch, 1854 gs600m@ 56056 30303900900 bbgasalbgs Lo®@Hygerdo (osa®sds 1).

UodoM39ML oLy S BMOL sbTsxBHgddo B3z9b dogH MgaoLEMOMYOW0S
036900l Asl3obdgero 165 Lobgmdol d3gbotg (111 935600, 43 mxsbo). 72 dsmysbo (55
23900, 26 mxsbo) 96 Loghmm omEgbmdol M0mddol bsbggo@o Aphis-ob a30m0l
LobgmdgdoL Fol3obdgeos (Moo 1), Mog 339500l LobgmdMOZ0 dE35¢TgMHM369d0m
@5 Gobo  FommIsagbargdol  GHMMmxmEo  B3gEoswoBsEoom  Soblbgds. 3390000
139305e0bs300L  dobgzom  Aphis-ob 23500l  Lobgmdgdo 3 XAMBIO  0YmMGBOsb:
3ME0GBHRGO0, ME0YMRBIRJO0 5 IMBMGBIYGI0 (©OsaMsds 1). dmbmgogqdo (35%) o
3000x353900 (40%) FoMdMdG6 MmEoaMi3o890L (25%).
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©O053M385 1. LogoOmggammlb  Aphis-ob 33500  bobgmdgdol  obsffoamgds 396 EGH03ow MM
LsOEGHYmgdTo (8) ©@d 3390000 b3g30swobogos (A). Y ©gmddbg: 1- LEgdgdol, bobggs®-
M©3dbMmgdoLs s sM0EMEo IgRbYOHO GHYoU, 2-BoOHMBMMEM3s60 @Yo, 3-dmdfofigosbo @yob,
4-do0L  Jughmgzownemo 9i396509MwmdolL, 5-dmol LEI39d0L, 6-lwdswdn®mo, 7-sedwdo, 8-
9bmB3900, 9-0aMmBoYI00, 10-3MmE0gsgd0.

B39b0 290m33eg39d0m, Aphis-ob 93500l Lobgmdgdol wdMmegarglbmds Asteraceae-Us,
Labiatae-b s Onagraceae-bi mxsbgdol [oIMIoabegdbg d0bsMMBL. ©sbs™Bybo
mxobgdol 93396969900 3356MH0L  TBMEME  POOM-MOMES  Bobgmdsl  Folidobdgrmdls
(3658030 1). Aphis-ob 33560l Lobgmdgdo 306MH39ws© 2odm3wobbgb LodsGmzgwmls
Bem®ol 18 Lobgmdol d39bsgbg (17 93500, 9 mxsbo), G™Igwms Imeol  4:
Lactuca macrophylla (Willd.) A.Gray, Heracleum asperum M. Bieb., Valeriana cardamines
Bieb. cos Tephroseris cladobotrys (Ledeb.) Griseb. 35335b00b 9bcgdos (gbGowo 1). A. fabae
fabae LogOom 30MH39wo@  godmgwobs d3gbotggdbg: Chaerophyllum aureum L.,
Heracleum sosnowskyi Mandenova, Seseli transcaucasicum Pimenov & Sdobnina o Valeriana
alliariifolia Vahl, bemgom A. solanella Theobald, 1914 Lobgmdsbg Campanula latifolia L.
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36523030 1. Logdo@mnggeml Aphis-ob 3356:0L Lobgmdgdol gobsfioegds dsldobdgaro
9396969900l M} sbgddo.

Lodo@mggerml Aphis-ob 435M0b 12 Lobgmds s 1 Jgglobgmds 306039 4odm303-
30090 35HOMEMA0MOHO MZ5¢LIHBOOLOM (bOoo 1). 990093900L bofoero dmigdeos
B396 3d03o309080 [14, 15]. dgLFsgwrowo bobgmdgdosb mmbo Lobgmdol: Aphis
cephalariae Barjadze, 2011, A. Urticata J.F. Gmelin, 1790, A. veratri Walker, 1852 qs A.

vitalbae Ferrari, 1872 35600030 30039505 353m3wgboero (L. 1).

>

rs =

J

A 8%

bey®. 1. Aphis-ob g3500b mmbo bsbgmdol dg@EexzsBmGmo godxzoGgdo: > — A. cephalariag; & —

A. urticata; 3 — A. veratri; o — A. vitalbae.

B396 8096 dgbfogerowo Lobgmdgdol 39G10ME039030, Mmxsbols Bbgs Ho®dmdsyqbaryg-

0oL Abgoglo, 3mE™m30693H039M0  JOMIMbmdgdo  500bodbgds.

Lobgmdgdo

M3

JO@IMBMIgdol  MHosbzom  4oblbgs3wq00s6  gMHmMTsbgmolysh.  dso  J9MoMmEH039dd0
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LGOS 8 (2n) JOMIMLMIS 5©0MOEbYds. Fodmbaozwobos A. farinosa Gmelin, 1790,
OmIgedog 2n=6. 30650056 2n=8 LobgMdJdOL O MMsgglimdsdo a3b3gds (11
Lobgmds o 1 ggqlobgmds), 89330005 303509 Mm, MM 030 Lods®mzgerml (olgzg
OmymO3 bmgeom) Aphis-ob 435600l ImEsMo JOMIMLedMEo GoEblos. 35MO0ME0-
39000  JOHMIMLmINmo  Hogbzgdol Bgdmombodbmwo  daGMemds, Mmames  Hgbo,
933060 MZ5LIBOOLOM  SHIEIYIBOES, BMOTsms Lobgom osdm@bgme s
09690603 &Hogdumbgdl sboloomgdl [16]. sdgbo, Aphis-ob 33500 Lagsemggerml (0bglg
OMamO 3 MBE0M) 5830EMRBIMBOL 396906030 X3B0S.

©31336900

B3960 290m 330939000 Lods®mM3germli BEMMOLE M Mo0mbIddo MYROLEHMOMYdY-
o5 Aphis-0ol 33560l 20 Lobgmds s 1 ggglobgmds. Logdo@mggaermdo (0lgzg MMAMO 3
doger AbmyEromdo) 335Mm0 bobgMdM030 IMS35¢RgMHM364d0m 2odmomBg3s. Labgmdgdol
wd9AHILMBS  BIONMBMMNMZ60  GYol s LYPBIWw3ME® LoMGYwgddo §3b3wIYdS S
Asteraceae-l, Labiatae-b oo Onagraceae-li mxsbgdol o@Imds9bergdby d0bs®™dL.
300RRJO0 @5 ImbMBsagd0  Lobgmdgdol  MIMSZgLlmdSL  89o099696.  g35cM0L
30 YMH0 JOMIMBMIMo Mogbgzos 2n=8. Aphis-ol 33500 LJsMMZ3gEMmlb s FME0s-
Bo AmBwom 5830MBsboL dBgdM030 Eoglmbos.
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The genus Aphis Linnaeus, 1758 (Hemiptera: Aphidoidea:
Aphididae) in Georgia

Bakhtadze N., Barjadze Sh., Chakvetadze N., Kintsurashvili N., Bakhtadze G.
Summary

Species diversity of the genus Aphis was investigated in Georgia. Bio-ecological and
karyological research was carried out. During our investigation 20 species and 1 subspecies of the
genus Aphis are recorded from the 6 vertical-zonal vegetation belts in 8 floristic regions of
Georgia. The majority of the species are inhabitants of the broadleaved and subalpine vegetation
belts (36% and 25% respectively). 72 host plant species of the Aphis species are recorded
(belonged to 55 genera of 26 families). The majority of the Aphis species were collected on plants
of the families Asteraceae, Labiatae and Onagraceae. Eighteen plant species (17 genera of 9
families) are reported as a new host plants for the genus Aphis. Monophagous and polyphagous
aphid species (35% and 40% respectively) prevail oligophagous (25%) in genera. Chromosome
numbers for 12 species and 1 subspecies of the genus Aphis were established. Karyotypes of
Aphis cephalariae Barjadze, 2011, A. urticata J.F. Gmelin, 1790, A. veratri Walker, 1852 and A.
vitalbae Ferrari, 1872 were recorded for the first time. The diploid chromosome number is 2n=8
for 11 species and 1 subspecies.
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3m®ool dvdIfm3z5M0s Mbs9gEMmgzg dymasmgmds
5. 8vgbb035830¢0, 5. 396sHMZO, 0. bo®Msdy

Dm0l 0bLEGHOGHME0, 0E0osL Lobgwdfonm MbogzgmLodgEo
J- Boanmygsdzomob g99%., 3/5, 0162, mdowobo, bsgsGmggamm
a.bukhnik@gmail.com, a.s.kandaurov@gmail.com, ioseb.natradze@iliauni.edu.ge

09Lsg5¢w0

B39b60 330093930 Lofiyobl XX U. 90-560 fergdols 3990sb 00gdlL. 300390 bobdm gy
331935 BB 300ebgmol Bs3mdsgdo s L. gMoymeEgmol dosdmgddo 3mebgmols
O MODY. 30639000 DotmBma9bo, Mmdgeos B306 3993399965, qb
3BOHM3Mg60BoMGOM sbdsxg@ddo ddMIhimzsMmms B MOoEbmgbmds s
Q050 LobgmdMmogo  IM93exgMH™M3bgds  oym.  33ag39dds  ©oa39bsbs, GMI  od
39000b3935d0, OHMEgLSE 35MTo BNOM3MYbmwo 3Mglo I3060©Yds, dwdIfmzsMMS
53obs dsn 0fjygdl 5Bl gl 30 B0POMYIS 0L, MM SM5TZSEMO I33000
©mbolidogdgdols  Bo@oMgdol  dgdmbggzsdog 3o Tgbodwgdgero  oym  bgMbgdeosb
3b™39wms  Jmlsbergmdol  sagbs. 93539 ©OML oG MGG fysmrmgdol
3936059, 330P396s, oMo 0dols, M sMBYOIEo BMmbszgdgdo 56 Fggbo@yzoLgdms
9O»MAsbgnl, obobo o6 FggloBy3zolgdm®s B396 sMLOLEGHIIME  33e9390L53. S80GH™MA
39050g4s  2m0sdo  IMdObseg  ddMIHM3MIOoL  MebsdgmMmzg  dAMIsMIMdOL
dgbfogams.

329600l d1dmaHmzsems Bombol 3g3arg3sL 350-bg dg@ ferosbo oliEmEmos odgl [1 - 3],
50 396M0mdo dob sdEMd boffoerdo (3mebgmol EsdEMdo) sSBmMM3myqbrywro 3Mgliols
2o0m 254G 0ob30, om30, Tpgwo, BmEbzg®o, xodo, o6gdo [4, 5], SLymogzg
daMdsMgmdss 329MH00L BHonmdbY. smM30, IZgeo s BmEb3zgMo xgo 3093 33b3Yds
3600l Lgeols s  dgbbgomol  Jool  GYomm  ITWsOI  BgHEO™IYGODY.  obos
50bOB0dbs305, OMI  935305YMmBOWGdIWsE  dgufogerowo  dbmerm@  3merbgomol
©OMMdO  04m,  bsMBRID  saogddo  dmdnIfmgzsmms  glfegerol  mby
3990098350 90Mm©S 9MMJMYo bobgmdgd0m (smM30, G39¢0, JIMIMYWO MO, sOB30,
39O©EgEo) [6 - 9], b 3goMg GHghoGHmMoom (fi3Mowo dwdnIfmzmgdo 3OHMOE
0obFomrMby, 1. Bodg®Eogol dosdmgddo s . 3530%3503d0) [10, 11]. Fqdoxsdgdgwn
36M9dLgddo [12, 13] FoMdmaqbowo dsbosg 96 Tgglodsdgdms Moo sOLYdwE
@OoGIOSGHMOM ©5 BN bBgmBm Jmbo3gdgdls - 5. 3535356 [12] gmB0olLsm30l 565 543l
3000mMYOMOo  5OEIMMO Lobgmds, 2wM0s-5F5M0l Jngdolsmzol-30 Fbmermp 9gMHmo
Lobgmds 3090000905, 3900530 293039 gden  Lobgmdgdl bogsMsmmme@ dgodwgds
00353mm3b6mm  Lobgmdgdo, OMIWYdoE 90  BsdOMMIdo  ImEgdos,  OHMYMOEG
393039900 0omddol dmger Lods®mzggarmdo, ©sbsgwgo LsjosOmgzgermdo, 8s30
B30l Bobsdommby, LsdbEOI0 L3N LodoMmzgumdo, d30609 39335L0MEBY. sdy35M0
Lobgmds 659Gm3To 18-05; 5. X 96330l [13] »dmswm© gm@oolsm30l J0momgdmEo
5J3b 9 Lobgmds, 3M05-5F56M0L  Jgobomzol 3093 14 Lobgmds, dsgo  Brgol
Lob530MHMLOM30L 4 Lobgmds, BmmObmM3olL gemo Lobgmds, sbsMRbo 10 dogmomgds
00mgdol dogero boJoMmM39wMmbsm30L, EalvgErgo Lods®mzgermbsmgol s 5.9. (L
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38 Lobgmds). 99539 O™l Lbgoslbgs §ysermgdosb Mgocm@Ms 00 EO®obsmzol
36Md00 0ym 54 Lobgmds [14 - 19].

@0oBYMsEGH©msdo dbbgowro dmdmahimg®mgdol dgbobgd go3mEgEgdol sMg bdoMs
909m0mYds 32IM05-5F5M0L Jgo s 8530 B30l LsbsdoMH™ MAO™ HBMLEGHO SEHOWOL
8099000905©. MBOM 3M63M9EIo Bobowrs dm(39dNE0s 5. 5MSOMEIOL, 5. 353565d0Ld
@5 b. 3mbosl Bsd®@dgddo [6 - 9], GMIwgdoi Fbmwm 6 Lobgmdsl (0Mgdl, g9,
239097 OB, 5MB3L, ©IM3Ls s 3MYMHEOPIWL) gbgds. bbgs dmbs3gdgdo dubgoen
3ddmahmzm 90Dy, HMIgddo J0900mMYds 5F5M9-2M00L Jgo doMomEs© 306EM0dol
6536035l (5F565) 9bgds, 5do3 BAoMs© BMLEGHO 50wl dowmomgdws [13, 20]. 0dols
3990, MHm3 3063030l bs3Mdoo Dmsh dw0ge Mobem3zgds MO0l LEBEOZIMU,
3935005 d05 bobm (53569, 306EH®0T0L Bs3Mdso) s gmdol dms (3r9M0s) Igbgmol
Jobgs 2obersggdmmo, gmmIsbymolash 15-20 30mdgEHGmomss ©sdmM9gdwo, B39b
d9L5dEgdo© d030hb93m, MMI FMM0s-5F5M0L Jgobsmzol JomMoMGdEo Lsbgmdgdo
0035306 gm®0sLoE, domdg@gl, ™A domm3zol dglbgmols Jgob gl dmbszgzgomo
£0b655009gaMdsL 56 FoMdmogbls Losderol ysdm.

30093 MBOM 459963393905 BMY0gMmo bbgs Lobgmdol sOLGdMdOL Fglodegdermds,
65090 50Y0wWwo Jogmomgds sbY: ,33b300 05 0MJdob ;g LodoGmzgermdo, b
©5L93Wgm bdJoMM39wMTo”. gl JoMoMYdS, BMYMGME Fglo, LOHYWosIE 9O Bodbogl,
6Omd Lobgmds 306098 oBodLoMYO0s 2M05T0, 9B SOBYOMBL sTdILEHWIMYIOIEO
Abogws  LOINBgmdm  3megd30ogddo. 9333500  Fomomgdsbo  FoMdmoygbgb
9J6GHOBMWs3090L  Lobgmdoms  9Moegdol  ©939006, 6 139009l Fgdmbgzgzs80
5QRA0MdMH030 dbEbBEgMdOL godm300bz0L F9gaL. Mog 9bgds Gs30 B®30L LobsdoMmU,
09 33193900 FBMWME 5350530, 583bsBYMNT0 S J. BMMOL F0EIMYITO BHOMPIIMs. gU
m3965L369wo Fga30dos obgzobowmm, HMaMOE 39MH0s, MoEAD BMmOL LsdbMHgmo
9d0s3mgdo ol Mmool 993509bwmdsdo. 0dol godm, GM™I «dgBgl d9dmbggzsdo
MROM BMLEGHOI SPYOWO FODOMPIMWO 55 MO, bmwm 3bmzgwms LobgmdMogzo
39050099beMds, HMAMOE MmOl LsdbMgodo oby ol BOHOWMgmLY s 50dmbsgegmdo
dbgoglos,  dgLodegds  3m3wrom  Lobgmdgdo,  OMIWIdo3  FM@OLMZOLYS
90000900, 3OH0L5E J03537)306Mm.

1996, 1997 s 2001 {ergddo @wsbBbwmols @s mbmeygomol d19bo035¢0@g@gddo
Pobolifo® Bo@o®mqdmemds Boddomgdds 39bsbs, MMI sbMM3MY oo bgyozwgbols
3900 dmdmafmzmdol Lobgmdoms, OMYMEOE MomMmEgbmds, s939, BmAogOmo Lobgmdol
HoEbM3bmds3 99558500 L3Tom@ A9BLBZ3WYdS SEMOBEYIOLYE (obowrgm bé. 1).

5039305 3ddfemzsM05 L3560 dEyMIsMgmdOL MBOH™ Mo dglfogws.

391305805 5 sbEdsxz@EHgdo
329605 39d5MgMBL L3NG LodosMmM39wMmb 396GHMW M boflordo, 3. MHombols
doMzbgbs  Abotgl. BMHOOWMgm0Esb sl gloBP3Mgds d. BoBMEMO, LETBOIOID
dglbgmol J90, oLEgEgmM0EIL F530 B3, bmwm s0dMbOgEgm0Esb 0dgMgmo, .
LYBLOL LoO39900B U. Loxs35bMIY. MZ0M FMO0S MOMYMIBOIEISE 0YMABs MOb
dbgo bsfowo: gm@ool sdEPMdO - HOoMBOL IdEMdOL JoMEbgbs dbstg (Bgol
30bgmol  EsdEMmddo), 249mHool bgho, Mool Gsxmdo [21] s dgbbgool Jgo
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(FMowm  gghmdgdo). gu 9935653690  Lsdg3bogm  oEYMsEHMsdo  bdoGo
dmoblgbogdms 3MH05-5F5M0L s 9F56M5-009MgmoL  Jggds©. gb mMmo3z9 GHgMdobo
03990 0MZEGOS S 53758500 0bToegds dglbgmols Jgo, MoYb sM9z30m9M0
09399 396005-5F5M0L s 5F56M9-009MgNOL J9gdL FMEOOL 56 SOBYOMIL S ILIbYEGOS
dbmEmE 503060LE®30v9W0 39900360 g006 J98MmTEOBIMY ObAsMYdMS.

WbdsxBHgdo  4MM0580 BMH0sE  IMZ5XRIOMI60s s FmoEagL:  BO3oL30Ms
©0¥690L, 30 MI0bIBGHME  LMBOGHOM30IMNW  BYJL,  BIODMBMOEMZD  Byql,
0oh3356 BHYal, LLIBOWSMEB S 3G FYXMYOL. WBRbMMOl dMboizodswody@do
31939  BIOOMPSs  HoMBmygboo  FoMdBHIB0sb0  WsbTon@gdo  (Bmmybosbo o
1335969990560 Fo00930). 0Lobo §3b3Yds MBMMYIOL FMBbOEO3s0E B0, Toasd oY
350 93009 BHIOOGHMM0S 353050).

@obdoxBHgdol gl BsdMbsmM3z5¢0, [o®mdmoagbl Hodlmwol LmGsml, Gmym®s
3b9053m, HMEgLsE olobo bywbwgdgwbo 0943bab aMMools BHgmoGmMos BL3zoL30MS
©0996900U, LRsabmdosbo Fomdgdols s LYIBEIZMOO O SO0 B MIGOOL QMW
AYom 04m QOGIOMO0. 505505 Y390eBIMH0 dErogh Mol dga3wrowo - d9Mmybosbo
Fomdgdo  g9d9hbgMgde0s,  FIMOWO 35939  9AOWIIO  SMMIBToBFHIIS©O o
oLObYdgBssd  J3gMEo,  LMBOEI3MGO @S 3OO0 9YEMmgdo  IgMmMO©
39 MGdIS OWIJ3JI0. BYosbo dsL039d0 dwoghss F9d30609do s Fbmerme
90900l 39MEMgdBYss 90mMbgbowo. 3539%9 oMBgbowo }Yyggdoo WIMO3Z53HOL
Dotmdmoqpabl.

50559500 b Tsx3EJd0 41MH0530 999YABs0M® sMOL Jobsforgdmero:

371600l ¥ MBO 3MEHIMOL IO MdOL LodbMgom bofoel Fomdmoyqbl, m35300
FomdE 96056 BHgO0BHMOOgOL (BHOJL, Fomdgdl, d0bstggdl, ©gmgqadls s sMbgdl), of
9009056 gMdL 8. MoMbol, LmaLol, bo@sbgdol, Bmwmdol J3gdm ©obgdgdo s dsmo
39653500900, 9939 VW MBdOL dE0bsMy FoRMMO. Fomdgdo MO MM Boffows
0YymR0sb - LRoabmdosbo Fomdgdo s oFomdgdmeo dMMHYboL (Byggdo, Hoxwol,
@ox3bol, Hibowol, 65339MRbOl BsbsMIMgd0om, 5esy-5¢msy dBoL J39@Yom, wosbgdom,
9350P0oFoms  ©d  85943wom.  bdOHM3IMYgbImo  OHZ0M™M3S  FoMdEBHYb0sb
AIO0GHMO09dYBY 5955050 QOBSE05, oYL om0 IIOMDS 9O bgds, GHMOFBOL
dm3m390s  13b0d3zbgwrms. 0MdEs, FodOlmwdo  3mebgmol  EsdMBOL  ELTIMMdST,
bLemREol d9uObgmdol gob3z0msMmgdoll 83 MdYdds s GHMOROL dM3™M39059 do0sb
993355 g BHYMoGH™MM09gd0, dbgo  Bomddgwos  Mo8@gbs, oYL  Fomdgdol
©536MM0d590Y 5 3da[egmgdol 33¢0g3900 56 BoBoMmgdms.

30060m  bowo (0,5-2 30) F9M0GHI60sbo  WsbTsREJO0L6  MMool  LyMsdwg
2390059399905 ILILEIGOIOSE S SFOMIBToBFHYds© (LEIMZMYdO, Lodobools ysbgdo,
050900). 5Mg gl 5EYOW0 F9MI5T9350 Dby 0ym Fomdgdls s 3MEoE™IobsbEHm®
3Y9ggdL dmeob.

37006 GoxMd0 MomMJdol JE0sbs© ILOLEYBIOI® s 9PMMIBToRBEYdS©
5oL J3gmwo, Gyob 930609  ©IRMI0MGOMo  BsbsMmgdom.  bOM3MY b0
AZ0MM35 do0ob 85005, MoEYb FMOOOL GHoxgmdo 339 oo bsbos (70-80
Dowofoo) FoMdmoagbl dghsogmdols s dg30GHMYLYMdOL  4o630maMgdol, g3y
Ubbgoolibgs 900500 md®M030,  39dbozmmo s  ©Y3MOmsGHoo  33gbsMggdols
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06@G®MEJ300L 5oL, ™MI3s, MIMIIWME FMMO0L BHOBMODY dmIbEIMO FarmGOol
(3300 90900L  Jglobgd  8mbszgdgdo  960s, Foasd MOl IMbs(39dgd0  sFoMOLS O
30bgmol Eodwmdbyg [22, 23]. 29MH00L GHoxmdbg deroghss d933wrowo d3gbstgmeo
Log3oMo (396La3Mgdom BOIHYMEOMDY) Q5 dg@fows LodbMgom-
50IMBO3WgmMsD0MOHO s 539MH03IME0 LobYMBGO0 ML FoMmdmoagbowro.

J05m5 BIOHMOYIDY 2obersggdMo 3HYgado mE bsHowrssd 2ogmzowo - amool
LgHBY 496139600 BHYngdo s Aglbgmol Jgol 3Yynqdo. gb Mo Imbs33900 QomM0dMWos
960356930L596 ELIbEGIME0 35300 (FMMO0L FHOBRMBO) S JOMEYdS BMboEsMMOLS
s 3560l 3Mbo3035¢0E 9GP0l LsbW3sMBY, d. LBLOLS S YdsDBMEOl bymdgddo.
9B 3Y9ggdo, AobLOHIMNPMGOOm  IOEMBOLSIND  49F9RbYMGOIMOs @S JOMOMSPO©
3B sHMS bggdomss [oMdmagbowo, HMmIJWm 3OMPIIGHOIWMDS EIVIW0S.

dglbgool Jgbg, Fmoms BIMEMOYPIDBY sOBYdMEO GYosbo Tmbszzgmgdo 0930
50l 390y 96 ©9853059mB0oegdger  dEAMIsMmgMdsd0s,  Moysb  domgsew
5Q0mgdbgs 39630000900,  MPBMMIOL  A9dMm  bg-GYolb  odbogds o oM
9d080b5MgMdL, 56 Jobo JolidEodgdo d30Mgs. 65309d® T3 SAO0WGITO (BYg d0gH
3B6MmM3MY9bme fimsl 4oboEol, ohgbgds.

350056 3990 IEMI>MmYMDdT0s LrgdsE3wyHo Bmbs (Fdolidms), o sbOMIMygbmwo
3939bs  doM0meI©  Lom3969gd0l  2obdsgermdsdo  LadmzMgdol  dosdmgzsdo
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do0sb I30096003bM39605, Mo 330939008 (ergddo o Tbmermo 3 65335¢09300
B5bsbo. 53530OML XX boywm3bol 60-70-56 Hargddo GHYol 3o@o 3mebgmdo B39mwqd®og
Lobgmdo  0mg3gdmes  [37]. 5. xsbsdzomoi  30vmomgdl Tl g@0s-5Fom0ol
Joobsm30L,  OHMamO3  B39Mwgdmog  Lobgmdsl [13]. @Yol  3oBHoL  Mom©gbmdols
3993060900l 3H9bgbaos B3gbo 8mbszgdndom oMy Fbmem© gMEm0sdo, sMsdg dmgen
Lodomzgermdoi d90dRbggs.

9emoEgemo  dbgoo  dMdMdfmzsmo,  OHMIgoE s©MY3  ©O  OOILSS
365350 (3bM35600 30EbgmMOL ELdEPMdBY, BHOss [15, 17, 38]. Gm@obL (Canis aureus)
bds 0580 ImLIGHowo 33543l Y39eyob LBoog 33008530, Lvdo3IMHO dEJMmgdols
3960,

dageo (Canis lupus) Bmblgbogdwo 3gsgl o. x965930L [13] 2w96H00-5FoM0bL
J9obsmM30L s 5. 353535L [12] LodbOHgom-@oliogargm  Lbodo®mzgwmbsmgzol  bmbGo
5300l J0MOMYOEISE. SQOYOCMIM0Z0 dMbobErgmds 0@Ymdobgds, ™I dmerm 15
Peros 00 0bgg 9P 3MH05d0 OO BBOL 56 sMLYdMOOL d98g. 396 Bolio 335¢0 G
330b5boo.
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Jdgws  (Vulpes  vulpes)  Uogo@mggeomdo  y39eabg  GFoOmm©  393MEI9dI000
95390905 IOMBILMID gHmow, o 43b39ds Y39wesh 3mwbgmol Fomdgdol
3905, 30bgo35 5oLy, WOGIMIGHWEMsdo 0go Imblgbogdmos oliggg, MMM
13m3bzg®o, 92900, ©IMZ0  9.0. FMM0s-5FM0oL  Jgobsm30L, MomJdol  dmgwo
Lodomm39embomgol [12, 13], 4m39wa3500 3mb3M9EI0 5y0wol J0momgdes. b.
39693h53060L ©935%9 0bs F0MOMYOME0s . LYBLOL Lomsgzggddo [15]. Bz9b Jog oo
©5830JL0MYOME05 . LMRLOL bs30MBY . BT HEILMB, . bo@9BYdOL bodocsl L.
W0mvIOHOL  J0sdMmgddo, @&. 35BoMd BosMombswdo hsdobsMy  sGbol  30MSL L.
B3I G035M5b.

©565MB760 LEbgMBdYBO 9693291369006 3B dmdMBFM3MNOL s 3093793690056 4
0L 399OEOLIB0MYOL, IMOBYEGdL, bywaaMmM0569gdLS s FIMH0FoMYOU.

237600bmM30L  93MM3Mwo  3MOEEgol  (Lepus europaeus) sMLYdMIOL  Bog@o
8my35600s IbMwm© M6 b5dM™ddo [9, 31]. 30639 99dmbgzgzsdo dobo Ao3MEIXgds
39003309 0465 MmBMGOYGIoLs s Bmbo@em®ol  dMboEodswod@gddo, Bsa®sd
©ox0dloMEs  dbmwmo  Bmbs@om®ol  dMboiodswodg@do.  dgmeg  dgdmbgzgzsdo
3°0m33mgme  0dbs  obbbyymols dmbogodswo@g@do, Lssz dogmomgds, MHmd o0yo
0065MHMdL sbBbmmol 3MboiEodso@g@do s BmmoL d0sdmgddo, olgo TS
A9O0GHMOH09dBY, OMAMMGd03ss 08bsm0, 91939, BoMombogrols FHdgdbY, 9. Fohm®ol
6530693%b9. B396 39OOWOL (3bM39ETYNBIMBOL 33500 MBS IR3030JLOMGB0S.
5QOWMIMO30  dmbobergmds  dol owmomgdl  Bmbo@em®ol  dboiodswodg@do.
Omam®3 B39b0 Imbs39d900sb Bsbl gm@osdo oligzg, Gmymemz dmger Lods®mzgemdo,
dobo H5MmEgbMds dEr0gmss 899306M9dwo.

foogeo Bmlbol Lobgmds 3ogzsbom®mo goyzo (Sciurus anomalus) dbmeom gOHObgess
©5830JB0MGOME0 29MHO00L 3Yyggddo dms bLIMYd0Esb 1938 . 53 Lobgafmgdol dms >6
3MLYIMBL, FoE00 Bocgeos, O™ IM3m39d0L 50w d. LYRBLOL Bgdm Howdo Mbws
0ygmbl. gl Lobgmds o 9O ©9a30530JL0MGd0s, 03y GMmAMeE B39 IdMO30 (3094303
(Sciurus vulgaris).

bm@®os (Myocastor coypus) - obG®m™m39bBHo Lobgmdss, LodoOmggwrmdo dobo
030005G0BoE0s 1932 §. dmbs [14]. 2530390 gd90s OHMAMME 50dmbogwrgm, obg
5L53Wgm LodoMmM39emTo. doMHoms 3MgdLgddo dmobligbogds o. xsbsd30eols [13] s
b, 3mbosls o bssgBHMMgdol [31] dogh. 3oMmzger Fgdmbggzedo Tszo  bBo3zoL
Lobs30OMBM30L s  BmMOl  FosTMGOOLsM30L,  bmerm  Ggmeg  Fgdmbggzsdo
9006569930l BoBMOOL, BgM3s3ols s 32MH0blsl bgmdgddo, @). 35w0oslEGHMIbY, &.
33539%9. 6. 396M9hs0bL [15] 030 F00W0mMYdMYE0 5936 35¢0sLEHMAOL EHOOLMZOL, J.
LBLOLEMZOL s WIBRbYYMOLsMZ0L. B3gb BogH 00 WIGOJLOMYdMWs . LygLol
653069 U. bodsmssbmob s . LygLabomob, 3. bo@obgdol BsdoMols . wsomMHol
900599030, &. 353905 bsombsedo Bsdobstrg 5oL 306sL b. g0 35G56 ©s b.
39000MmmB, 51939 OO BsMOMbIEOl BHOSDY, 5RO Foem5935d0, 3. BoRMOIBY
35¢05LEGMA0L BHOLMSD, 08BsMOL FHBBY, 5R0GdTO MBS O 3:MmIMbsTo.

Lodo®m3gwml fomgwo bmbol bobgmds 3Gmdgomgl dgdobog®mos (Prometheomys
schaposchnikovi)  gm0ool  GgMoGHMMosHg  JMNOMOE  0sbToOML  30EsIMYGO0BSS
3bmdowo, 3gMdm@ 0. 350M9300Esb, 8. dsbgol Fymol Losmszggdosb, ™mzom
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05bdomrMEb s 3. Igxoblysemesb [12, 13,15, 16]. 3gb 339390l ymIoLbdm by dnga0
36 250MMPOo.

XX bom3mbols 70-560 §ergdo@sb ©sliagango bods®mggarmdo 56530l dmvn3m39d300
Dgeol dgdobgg®mos (Arvicola terrestris). gb 0doom s0blbgds, G™A fyerols 39d0bzm 053 3gM
299000 30639609605 OB 3oMmsy3sl (Rattus norvegicus) s gM0s© 03305000 b
©oLO3Wgm  LodoMm3zgmdo [15], Mo@sb OFoMdYIM  BHIMOEGHMM0gdDY Y39wYb
©MIoboMgdl HMbo 30OHMo3s, MMIgEoi dowDdg 3EsbGHOWEMmO Lobgmdss, 03390999,
MOmamO3 939bsMgmwo 1939 3bM39mMo 15339000, BOBOIMMIIE MBOM 0 HOS
fycerol 398063M05%g.

©5LO3W g LOJsMIM39MPL Yol 39306300l dm3m3z9d0lL e 9 fadEGHowos
3bmdowo, glgbos 2 FgmEHowro 3. Mombol 4399m (gwdo, 9000 Bs3e0slsb, Mo .
bLrgLbsdg [15], ghmo fodGowo 9. Fmembol dglodomosgdo [39], gdoo (g EHowo
oxsdgmdo [16], ghmo gaHgd3wsmo U. Fs0ws300sb s ghmog s0bodbmwos .
Jm0Mgmol 30sdmgdolomgol [40]. GgomEs Lozmegdzom dsbows 3o dbmwm
MO05 — 5x5990000 @O FoM530B. 5EYOWMIM0Z0 FMLIBEGMdOL  3bMdom gl
Lobgmds  sbog 30bs@MHMdL  30ebgmol  Fomdgddo, doa®sd dobo Im3m3z9ds B39b
332293905809 396 bgEbEIOMS.

B396L o9 Fywrols 3990603005 3339309 065 @. 3539 bsGI0Mbsgdo Bsdsgzowo
5Mbol 30M5L. 515939 500b0dbs oL 335¢0 5RO FoEM5Y3530, SEYO 30 IMBILS O
9. LRLOL bs30MBY L. LYBLILESD.

dBdbs®mol 99dobgg®mos (Microtus majori) goMmmMss A93MEILGIM0 0530,
HMAMOE  BWMdDBY, 91939, oL  GHYJgddo. WoBHYMHIEGHOMSTo 00 Imoblgbogds,
OMAMO3 293039 MYwo  momddol ;g Lodo®zgermdo [12, 13, 15]. mdmsermo
3716H00LmM30L B0gmM0MGds 3 5YRO0IB: . 3530%3560, 3B35MOL Ls3sOLOL Jgo o
3MOMOG0 dobdodm [11, 16]. B396 dogh dmBJbsG0l 9980603600 sBoJLOMYd 04bs
50 F5™9Y35DY, L. 3M0aMgmdo, 5y0gddo MHYIXSLS S JMErmdmbsbyg, L.
390005MM0 O 4 g03560H M6, . mbBmEygmdo.

©509LE6MMo 39dobgmos (Microtus daghestanicus) agbggds b)dor3me s SE3w)®
0009wmgdbg, 329MH053d0 500b0dbgds 3MOMOE) BoBBMMD, T. PoMY30¢0LE o
3 379m5b J90sb [16]. B396 3mdol dmsbyg ogo 396 36sbgom.

Uodomm39ww ML 356MmbAYdMBOMZgS s3I0 3sfos msgzo (Micromys minutus) [26]
OHmdgwoi 0dgbs I30M9MH03Ebm3zs60s, MM Jgmdwrgdgeos dobo BMLEGO  9Mgowol
5965, 530@MA3 FoLo 2ogM3gegds dogr05b (3OS Fgbfiagerowo [41]. Lobgmdol
9dm3m3900l Y39 500 Bodo®mm3gemdo ©sdmMYdIos 9MHmMIbgmoLogdsb oo
ds6doom s Im3m3900L EOHMom [42]. b. s61b3sLmsb (s83bsbgmo) ogo dm3m3z9dmEos
XX bomzmbol 40-50-056 §argddo, L. 653obgdomsb (3m@os) 60-006 (ewgddo, L.
©IOIW OB (0d9gMgomo) 2001 §.

B396L doge Lmgxgge BsBobgdols s bbgs olobergdmwmo 319694Egdol dosdmgddo
Bo@oMgdwands 33e09350 890090 56 dmMy3(39, 35{j05 0030 bsbobo 56 0gbs.

AYol moa39d0 (Sylvaemus uralensis, S. fulvipectus, S. ponticus) gw6osdo b3oMo
33b30905, WoBHIMHGMMSdoz obobo bzsss dmyzsbowo, mMBEs, dBMWwMmE Jmgeo
Lodomzgembogol [11, 13, 15]. mudm 3mb309@ o dmbs3gdgdo a3543L 659G M™Add0,

76



XXIV Proceedings of the Institute of Zoology 2015

OmIwgdog 3mb3MgEMme© gbgds (i3Mow dmdmdhmgcmgdl, dnmbgargdl b »dmswme
AYol moa39dL [16, 31, 41]. Bz96L Togd BHYol ™oa3900 500b0Tbs Y3z9es 2odm3zEgrye
09OGH0Bg  WsbBbMOl  dMbogodsmo@g@do. OO MOMmIbMdOm 00 ML
50bodbmas, oo Mom@gbmds  dgMygmds 3%-10% TdmeMol 100 bsxgsby-wsdgBy
2390059635Mm039000. Fm@M00L 3Hoxgmdbg s gmdobdmsby 53 1533900l MoMEIBMBS doer0sb
Q050 09 S 39MHYgmds 0%-3% 100 boggsba-0sd9Hg 250056356089000).

Loberol mog3o (Mus musculus) doMmomso© oLbEgde 50w gddo 6 ds;m
0obEMmdWS© d0BIMHMBL. ILILEGOMEO 5EA0MGB0B FMIMOGO00 08305005. B396
Lobeoll msg30 bsbobo 935943L s0e Fowmoeyzsdo sMLYdMer 3996dMbg Loberols
Loobemggl, L. mBMMHagodo s 58 LBl d0Esdmgddo sOBYdME gobsdo, Mbsg
96 919gdolb Loboo.

8530 306mop3s (Rattus rattus) ¢o@gmo@®msdo ymgzguwmazol dmoblgbogds dmgero
LodoMmM39WMmbsm3zol, gOMoEIMmo bsdMmdo Lsosg Mol dm3gdmeo 3mb3MgdEmeo
50300 (L. 3530%3560), 9b ,LodsMMZgWML Fg3bogMYdsms 535009800l BMMEMAOOL
0bLEoEGMGHOL  3Go  dMdmdfimzsOms  30megdiool  3oGowmyos” [16]. Fgsmgdom
BDMLGHO 5005 dmyzs60wo b. 39M9dhRs0b0L M¥35BgE Lo®sE 35wosliG™MIol GHdOL
obemdws [15]. Bz96 8096 8530 30005835 IR0 0465 5RO OVIXWSTO,
9. bRLoL 6530MHBY L. boIsMsEBLMIB s 8. boB6gdOL Bs30MIL L. s0mMHOL
90053mgddo.

Mmbo goMmsyzs (Rattus norvegicus) 249moolomzol wo@ghs@®sdo dbmEwm@ m®
659G 3do dmoblighogds - 6.3. 3969Rsa0b0L H35B9, . LBLOL TGl g6 s .
0mbol domEbgbs LEbs3oMMBY Lo wog L. Loagoboml s b. LoMosFYMbol Jobermdems,
30 gdd0 MR LS O 3N MIMbsL Mol [15]; sg3g Bemmermaool 0bLEHOEHMEHOL
0300  dMdndfmzsmms  3mmgdaool  JoGowmado  Ll. xwdsmdo, bosdsmMby o
3930%35M3d0 [16]. B39b dog® Gbo g0MHmMoa3s oxgodloMs 999y  9AO0WgdT0:
0o mY3, OMRMWS, 3mmdmbs, 3. LRLsbg . bodsEswrsbmsb s b. Lmalolimsb,
3bg39 b. mBYGygdo.

Ubgs d0MEbywgdo - amsmGwero (Chionomys gud), 9zo6gsbomeo (Chionomys
roberti) 99906360930 s d30MgoBoWGmO GHYol moy3o (Sylvaemus mystacinus) 3zerg3ol
™309dAL 96 oMMy gbbab, Mosbs3 d0bsEOMIP  BHygdo s  FsErdmol

0009Mmdbg 3WO™396 5R0mgddo, MMIWGdOE 9955050 15333 BHIMOGHMMOL o6
0o6M0moa9bbab.

30960 F5909006 2M05d0 bsbsbo 0dbs Tbmwm© 4 y39eeby  493MEILGOIE0
Lobgmds:  508mbagegmgzmm3mwo  bws®do (Erinaceus concolor), 3s33stom@o (Talpa

caucasica) s dgotMg (Talpa levantis) ombwbgargdo ©o gMIJLIMNES  IOOLWDINMS
(Crocidura gueldensataedti).

00IMbO3gm93cm3eo  Brsddo (Erinaceus concolor) 4m®oobmgzol  sMLs© oM
dmoblgbogds  Bggbo  BsdO™MIol  aoMs  3mewbgomol  bszddgrolomgol s L.
3M03mEgmobomzol  [42]. bbgs {igomgddo ol dbmwmp ghmbgwss  dmyzsbowo
30bgmol sdWMdOLIMZ0L, 50Ol d0M0MGIWs© [31], 5. 3035355 [12] s o.
x965030L  [13] ob 9m39gog0 oLOZW IO  LoJoMM39EMmbom3zol s Fogo B30l
Lobs3oMmMBm30UL. B39bL Joge gl Lobgmds Bsbsbo 0gbs s GyRwmwsdo.
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3933°b09mH0 mbwbgers (Talpa caucasica) o@gme@®msdo 500bodbgds dsgo bwzol
Lo6530MMEL [13], 3MOMOE d5bToOMPD s FMFmmsl Jgosb [16], Jmebgmol
6536035¢006 s L. 3M0ameqm0@sb [42], 6. 39090Rsa0b0L G359 0l J0MOMYdIME0S
9. bLBLOLS s boGB6gdOL J399m s Fwgs (awwDby, 8. Mombols Bsbbgbs BadoO by,
0935, 3m6309BHwo  §9OHGHOwgdo  5Mos  obobggdeo;  dmger  3merbgomol
©0¥WMdHy ol Jomomgdowos oabdo  “3mwbgmol  sdEMdOL  dom396MmBYdOL
353905 dbobargmds” [31]. Bggbl doge 3533500 Mbbgws 500bodbs sowgddo
055939, OMXMs, 3nwmdmbs, LERWIIMD 39000WsM0, JMEIO3oM0 S K39bo,
0900056 353565 s O b3OOMBsE0, G500 B85350 GIBYIOL 30MSL.

dgotg ombmbgws (Talpa levantis) @o@gho@mesdo dmoblgbogds 8s30 B30L
bobs30MM©L  [12], a4MMHoosh [13], 9MFMmsl Jgowsb [16]. B39BL dog® oo
50608605 gmdoldmsbg s b. 3wg0350050.

aMdgem3ms  JdowomgomMs  (Crocidura  gueldensataedti)  yggeosbg  Boomm
393039900 Bobgmdss  bododmggemdo  dfg@oFsdosms  dmeol.  gméosdo  b.
39699R530608  ©19393Bg 00 0b0dbmwos d. LYBLOL bgmdsdo s Fsgo B3Ol
156530MOMBY LMRLOWE BMMsTY, 60sdMT0, 3530%350T0 S J. MBMOAgdo [16],
3Mbgool bs3Mdsewdo s gMoamegomdo [42]. Bggbl dogé Lobgmds ©ogodloMos
090009 930 gd30: Fo5Y3d, MRS S 30MIMbs, @). 3539Md bserombserdo
B53535¢0 56MHLOL 30651 L. 49035696, L. mBeygomdo.

00530L bobagl gwm0sdo 3533500l 9bgdgdo: Mgl doys (Sorex raddei), MmIgeos
DMLEO0 5000l J0POMGIWSE 3MEHINOL IBMBOBIMZ0L 50b0dbmwo 593l d.L.
0990006L [43] s 3mEbw®o 3domgmes (Crocidura leucodon lasia). s6 99agbgg®os B39b
30ebbobols dogs (Sorex volnuchini) dmygsboo Bgdm bo@obgdowsb s 39335L0Mo
fgeol dogyo (Neomys teres) 9dmyzgsboero 9M3FMmsl Jgosb [16], sbg3g 9O sGOL
©5530JLOMGOMO o5  Jogzobow®o  dogoi  (Sorex satunini).  ygggs gl Lobgmds
obdsxEHMEO0  3Mm360gd0©B  2odmd0bsmg LogsMmomomo by 23H3wYdMEIL
399605d0.

321600530 5M0L309M0LIE 0ym Fglffogwrowo bgwR®mmosbgdoE. yzgws dmbsggdo
©obobgdmm  3mbJBHgdbg  dmoms,  0bsbgds  Lbgoolbgs  3margd090do o
m3965L369 OMI©Y 299mJ3996gdgo o6 Aobarom [42, 44]. 53 WOGHIMGHMBIMEO
9mb5390900096 @5 LsdMBYMIm  Boboergdod BsbL, GMI 3MmEbgmOl IO MDY
900650069 bgexOm0sbms Mol Mool glsderms  d035379mbmm  0bozowgdo
©530JL0MGOME0 BoMBs s JMwbgmol 6530Mdserdo, 3gMdmE: OO  (3b30MBss
(Rhinolophus  ferrumequinum), dgo®g dgwsd«®s (Nyctalus leisleri) s B39wargdMH0oz30
aOmsy™dgeo (Miniopterus schreibersii), B3gmengd®ogo wsdn®s (Vespertilio murinus) [42,
45, 46]. 4990530 91939 IRO0JLOMYOMOs Mgsds dsdomdo (Myotis mystacinus) d.
0993105056 [16], Byob dmsdomdo (Myotis nattereri) 0530096 [42], 40960 Fgsdw©S
(Nyctalus lasiopterus) dobdoMmsb [47] o xMxs wodm®o (Pipistrellus pipistrellus)
Mbmmosb [42]. y3zgms gl dmbs3m3sM0  ghmgme 0b030gdL  FoMdmowagbgb
230356@M0 390sdMML oM, GMIE0L d30Mg 3mEmbos 0d Bsbsbo dsbIsG™L J39300m
3960 Bygdo [47].
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B30bo  33e093900L  Fggyo  Hgdmoem  BsdMmmM3ogdol  asM©s Mool
A9IO0GHMM05D) ©x50JLOMYIME0s 3093 7 Lobgmds: §393ym@s dmsdomdo (Myotis

blythii), §ycrol dsdomdo (Myotis daubebtonii), fomwmeo dgwsdme@s (Nyctalus noctula),
B39magdMogo 9930069 (Eptesicus serotinus), Gyolb wodmeMo (Pipistrellus nathusii), 3sfos
@odm®o (Pipistrellus pygmaeus), bdgamsdms®omgol mwsdm®o (Pipistrellus kuhlii) (gbGoero
1,2,4).

960-90000 0930000  Lobgmds  20gbGMM0  Jg0sd©s  Bsbsbos Mmool  domgen
A9IO0GHMOH05DY, FOMW0S JOHGEgdoL Lobom. gl gmMsELOIMIdO Gogd@E0s, MoYD 0o
Y39db 083000005. Y39ws ©sbsGRg60 B396L Bog® 4mME@0s80 30639 Bsbsbo Lobgmds
LodoMm39wml B39vgd6030 306505, MmwdEs, gU LEWE0sIE 96 B0dbsgl 0dols, HmA
9L B3999gdMm030 LobgMmdgdo FMZ35¢MOEbMZ660 5006, dsgowoms@ b. bsdgwesgols
9053Mmgddo sOLYdIM 3gqgdo, HMIGEToE IMSZWOS BMIOHMOs60 bggdo, sberml ogm
9. 39995BMMo S 309 WY, 1939 F0GH™MZgdYWO F96MdYdOS3, Ly MmO Lobgmdol
©830JLoMYds  F93dgwom, XwYxs ©odmMob (Pipistrellus pipistrellus) o 3m33argdL
403585 8psdomdol” (Myotis mystacinus group)! Gmdgemomsgs Fo®dmdsagbgeols, obog
9609790 06003005000 Laboom.

3bMowo 1. d1dmdfmamqdol gobsfowgds 396030350003 )EJd0L dobggom
Distribution of mammals by Municipalities

50069900 5 Jo®mEo Eslisbggds gbsfjoergds Bgbogodseroddgbol
Scientific and Georgian Names .. .aobg@gom. e
No Distribution by Municipalities
WBBbymo | mbdagmo meb((?agj@
Lanchkhuti Ozurgeti Chokhatauri
1 | Erinaceus concolor (508mLsgegomgz®mdveo + ! !
D0s®dO)
2 | Talpa caucasica (3533509960 ®bmbges) + ! #
3 | Talpa levantis (83069 ®be)bgs) + + #
4 | Sorex raddei (Gscql dogo) ! ! !
5 | Sorex satunini (353356060 dogs) ! !
6 | Sorex volnuchini (geebmbobols dogs) ! # !
7 | Neomys teres (35335602960 Gyaols dogs) ! #
8 | Crocidura gueldenstaedtii (3393295 3doomgom®s) | + | # + | # !
9 | Crocidura leucodon lasia (30@ba®o 3dowmgme) # ! !
10 | Rhinolophus ferrumrquinum (oo 3bgo®baemy) # ! !
11 | Rhinolophus hipposideros (83069 36300bsgo) ! !
12 | Myotis blythii (§39&g26s 80s800d0) + + !
13 | Myotis mystacinus group (%3930 ¥)e358s ds80cmdo)* | + + + | #
14 | Myotis nattereri (¢gol 8s8omdo) ! # !
15 | Myotis daubebtonii (§yewols BoBomdo) + + !
16 | Nyctalus lasiopterus (a0o6&9M0 89008w6s) + + #

- Lobgmds wegsds 8wsdomdo H330%00l d9Egas© ©s0sms Lbgaalibgs dmbsmglisgy Lsbgmdgdse (3rM0osdo
99bsderms Gg3bzgor Myotis mystacinus, M. brandtii, M. aurascens, M. alcathoe), ®m3gems 3oMBg3s bdom, bmyxg® 30
3909560 3539690 gd0ms3 Fgmdargdgeros, LogotMm bogds 3gbg@0zMo 33193900l Ro@scmgds, s80EHmad obobo
3m0blYb0gd0sh HMYMOE XAMBO 3585 I0sdoMdO.
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17 | Nyctalus noctula (fomm®o 990089965) +

18 | Nyctalus leisleri (83061 890502965) + !

19 | Eptesicus serotinus (Bggoemgdcmogo 89330969) + !

20 | Pipistrellus nathusii (¢gol 0596 0) + ! !

22 | Pipistrellus pipistrellus (x21x5 ©@58m60) +

23 | Pipistrellus pygmaeus (35§0s ©s8m60) + ! !

24 | Pipistrellus kuhlii (689 m58v95%030L 0s8mE0) + ! !

25 | Barbastella barbastellus (936m3wewo 85Bdsmges) ! !

26 | Plecotus auritus (®v1bo gm@s) ! !

27 | Miniopterus schreibersii (B3g<@gd6mogo
ROMMIYE0)

28 | Vespertilio murinus (Bgg:e»gd6030 ©594965) ! !

29 | Mustela nivalis (gomgsws) + !

30 | Martes martes (&gol 33966s) # #

31 | Martes foina (3c0obl 339665) # #

32 | Meles meles (85B30) + # #

33 | Lutra lutra (§s3o) + # #

34 | Ursus arctos (82965 ©sm30) # #

35 | Felis sylvestris (356970 35¢)5) + # #

36 | Lynx lynx (gemEbgg6o) # #

37 | Canis lupus (8ageo) # #

38 | Canis aureus (&v©) + # #

39 | Vulpes vulpes (89¢s) + # #

40 | Sciurus anomalus (35335B09960 50430) ! #

41 | Sciurus vulgaris (B3g-e9d6030 (30430) #

42 | Myocastor coypus (6<605) +

43 | Dryomys nitedula (&yol doggvycs) # #

44 | Glis glis (B399e906030 doeaw)s) # #

45 | Microtus majori (3846560l 99806@3605) + # #

46 | Microtus daghestanicus (@s0ql@bado 8380603605) #

47 | Prometheomys schaposchnikovi (368gmals ! #
393060036 05)

48 | Arvicola terrestris (§yaeols 89806c36005) + ! !

49 | Clethrionomys glareolus ponticus (3m6@v)®o ! #
3990603005)

50 | Chionomys gud (as1c0sv@¢ero 89806@3M0s) ! #

51 | Chionomys roberti (83o695%006H0 3930603605) ! #

52 | Sylvaemus mystacinus (830695%0260 mo330) ! #

53 | Sylvaemus uralensis 83069 $yol o330 + #

54 | Sylvaemus fulvipectus (3533560960 &gob msggo)Baps | +

55 | Sylvaemus ponticus (3eb&v60 ¢yob msa30) + ! :

56 | Micromus minutes (350> ms330) # !

57 | Mus musculus (bobewols m530) + # #

58 | Rattus norvegicus (61bo 306H:m53395) + # !

59 | Rattus rattus (3530 306:05335) + # !

60 | Lepus europaeus (93603790 379OOJE0) ! #

61 | Sus scrofa (a5697@0 OMGO) + ! !

62 | Capreolus capreolus (9363290 93gao) + # #

63 | Cervus elaphus (39000@8md0oo 06980) # #

64 | Rupicapra rupicapra (s®bg3o) # #
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+ - Bggbo 33eg30L Bggagdo
+ - Results of our study

# - W0 MsGHYIOHMWO FYsHmgdo

# - Liaterature data
I - @36@3sx3@MM0 39903600 g30©sb 250md0badg Mbs oygml, FsMsd xgh b5Bsbo o6 sM0L, 96 of
3006036905 0 GJMGMMsdo, 19d3d Imbobargmdol Imbs3gdgdom 3Mosdo 43b3wYds
! — There is no proving of occuarence of these species according to literature data and our records. Considering
existing habitats and information from local people these species could be founded in Guria.

abbgzomo SbMYBO® F3dMYMR0E0s Fomgao Bolbol bsbgmdgdo

Bold letters — Red list species

bobaolidoeos 96gdweo Labgmdgdo
Underlined - Endemic Species

99093900
b9ObgI0sb 3bM39wms 593500 LoWIMdY MbgMbgIemgdols LodsMszwol BmbYbyY,

X9 300093 3- LoEmbobols dogh 0gbs s0bodbmaro [27], Goi o3y dqLabfagero Lszombos.
5190 IEYMTMGMdS MMM BIBL J0MHOMI® 3YggdoLlm30L sHOL sTobolinsMYdJO.

005 obdox3Hgodo 5933500 3MMBWYds SO SO 0YS, YMm3zg dgdmbggzsdo
Lobgmdoms LodMogerol IbGMOZ. A5dM3IZgME M50Mmbgddo - JMOMOE d5HTsMMmbs s d.
MBMH3g0l 30sdmMYdo, 3Mbgmol IdEMdO, 3. LYRBLOL J39dm Fowro [15, 16, 31] -
LobgmdOOL MoMmEYbMdS dE0ge o6 2oblbzeggdmes bbgs Lydmsem EMBOL yogwrgbols
9398 dymxzo B6POM3MY9I60HD0M9dM0 WbTsREHJI0LsR. FogMsd ol IEYMISMYMDd,
6Omdgwoi  OgoLm3oL  33543L  AMOOL  GOBMBLS s  FMIoLIMODY  BoMboLEGHWEMmO
30339dLgdol 3MHOEGH03MW JAMII305DY 800N (3bE. 2).

56596960  zdowo  dmdmAHmzmgdol  Momgbmds Mool BHoxgmdls o
bdoen3gd8o 56 50qds@gds 3%, 100 bsxsby-0sd9Hg 2osMN3Wom. MO0l GHoxgmdbY
B396L B0g® 50060dbs (3Mroo dwdmdfimzdgdols Fbmeme 2 Lobgmds, 39335b0MMO GHYol
5930 (Sylvaemus fulvipectus) s Loberols moggo (Mus musculus), bwgdsgd«®H LaGEygardo
30 dbmermo d300Hg GYyob msyzo (Sylvaemus uralensis) s 3oty mbwybgers (Talpa
levantis). obogol Bsds39090 235630905 B3999egdM030 OIS, 3IMHO0L GHoxgmd by
0O 30bsMxg00sb dmImMgdom (3Mowo dmdmadfimgzgmgdol Mosm@gbmds y4z9wsby
050505 LOIbgdM 3bJBHgddo o 13-14% mGol, gl dmbsgdo Lodowmby
65309050 0m39ds dbgdM0Z 30MmMdYdI0 [49].

dbbgoo  d9dmdfmzmgoo  gmool  GHoxgmdby (o  dobsmgms  3oMgdol
29903 g00m) LEIODME 56 F9A3b390M0s, BHIOHOL QIM..

3936000  9939009L  8YMT>MYMdsFos  IE0bsMOL30Ms  Imbs339mgd0, Lo
999m6Bgb00s Foeol GYyggdol gM0353gd0 96 39635000 gobgomsmgdmwo Fywwoldos
05bgMemds s ¥39BJbs60. o5 §3M0e dMdNIfmzsMmms Mom©gbmds 30-40% smfiggl,
bmgob 3o 80% s Ig@Log. &. 395G BoMombodo Bs3sgz5¢o s®bgdol 30Mol L.
39000WMMB s 39g035OMb (5OBOL gowds 63306HBY) Jo@M39dM 49(3Y939dI
05030, BosE 308OBsMYMdS g3mbOoLEJIOL 50RIOL 3GMmiEglo 100 bogsby-wsdgby
sg0dbotms fadowo dmdmdfmgcmgdol 80,8% 30639 Mgl s 56% Igmey L.
39069 oL dmbs39003 30 Foe056 Fowse0s. dE0bsMOL30MS IMbs3z909dd0 (J399m s
999509 d0) LobgmdMm030 335 x3gMOM3690s FoguoToEMmOs (WOEHIMIGHMMSF0 GO0l
©50MdOLIMNZ0L 50boTbe (3o dmdmafimgs®ms Bobgmdgdob 5g 56 T9a3bzgM0s
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MM Mgl 00y, 3NWHMOO IBOWMINMS S 35{i0s My30). IBBZOWO s LsF oM
bmdol dMdMdHmzmgdo oo gombo@gzgdoldo®s GHgMoGMM0gdBY 1939 MRS
Do03ma9bowo. 3. Hombol, Lyglols s bo@sbgdol, GHd9doL 3seosliGmdol, o ©s
353905 BsMmombsrol, oo dgd3Mgoo  sObgdoL 3060l IBO3I0Yd0EB s
Barodmlibgdosb osgodbo®gdmmos Gues (Canis aureus), dges (Vulpes vulpes), fogo
(Lutra lutra), dshgo (Meles meles), gomgzsws (Mustela nivalis), 93geo (Capreolus
capreolus) sbgzg doOEbgwo byGHE@os (Myocator coypus). asMs sdols, Bz96 o
©5358304LOMGM Q93393900 AoJuMbmToMMo 3MM360WgdIOL 3539 s VMMO. I3,
98 Y39@ox39M0 MBOM 29MH00L dMdOL bsfowl gbgds, HMIgEby3 o A93egbsls
obgbl  3mwbgmol  gemgbmmo 35630, Losg  9®LYdMIL  Logmabaolmbs®osbo
303w 530900. 8. bmalobs s BsBsbgdol dsfigardos bmggwrgdo dg@os 30609
300 BHoxgmdol  sbs®Bgb  bofoewdo, Bop@osd  LogMdbmdwmo  bozwgdo  30MY
©30MdoL dmbs3300090bg. 0¥ 58 BEobsMgms 30690%g J39dm ©obgdsdo 3bmgzgwgdols
LogMNM  M3MmEIbMds 6533593000 gMHm  30wmIgEBHe JsMIOMGHBY Ighygmdl 70-100
dmM0ol, 479MH00L GHoxgmdby oo dEobsMgadol 306l 03039 dsbdowmbg 20-30 335¢0l
Bobgs 90dengds.

L. 39000sMOL s b. 3w g035M0L FobEMIWI® sOLYdIMYo 5OBOL 3000 (LeMGEgdol
Lofiobsowdgam Fbodgbg b5fowmdmog Fo®mdmaoagbl do@mggdvE 350gdl). gb 50O
933900605 2oblbzo30905 sbErmIsberm  sOLYIM 3N GO obETREHJOOLOYD
ddxdfHmgmgdol oo dmbobargmdom, HMIgeos sBmmM3myqbmwo 3Mglols dmblibols
09900099, ©93965b369¢ 15-20 fgarofodo gobEs. M3 OO fysabsa®gzgdoldo®s (3.
©0mb0) BHIM0EHMM000L LHOIR0 50AIbOL MbsO-BY 93Y39wgdb.

3H®0oo 2. Lobgmdgdol MYMOOEO s MY MO 2obsfowqds sbdsgdEmMo
bmbgdol dobgwz00m
Table 2. Possible and Actual Distribution of Species by Lendscapes

5006v)M0 ©5 JsH N0 EsLIBYEgds
h chntifﬁagd Ge‘gl%)iar? name{;@O U233030 OgHoOmGgdo (Study areas)
e 3 2 s 'g c (ﬁ
g2 € =] ¢ o —~0
XA ERR
3B €E 5280 ol HE |5 DCOQ’E
2 2C Socg 3 ECEQ
53T EEC B B | T RO
=S € £ 5 Bn o Q¥ chE-._J

R E|YR® £ c .8 | L €2
¢ H3|€ © £ g ¢t | SISz
€ O|IL 2 =] € 8 - vg
DI T |9 A

Erinaceus concolor (508mbsgegomg3tm3«yamo Bpsmdo) t# + +

Talpa caucasica (353396099600 obvybgns) t# + # |+ +

Talpa levantis (930609 0bwbg») +|# + + + #

Sorex raddei (Gocogl dogs) +

Sorex satunini (35335L060 doys) +

Sorex volnuchini (3c0c0bbobols doys) + +

Neomys teres (39335b0v96M0 fgarol dogo) +

Crocidura gueldenstaedtii (3639395 3B0®gNES) +|# + # ot | #
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Crocidura leucodon lasia (30@bw®o 3dowmgm®s)

Rhinolophus ferrumrquinum (oo gbgo®bas)

Rhinolophus hipposideros (93069 3bgo®bos)

Myotis blythii (§39¢9-96s 80edomdo)

Myotis mystacinus group (x3930 3585 00sdomdo)**

Myotis nattereri (¢yol 9psd0mdo)

Myotis daubebtonii (yerol 9psdomdo)

Nyctalus lasiopterus (0955@ M0 390s8996M0)

+

RS

Nyctalus noctula (foomvy®o 990s8w96s)

Nyctalus leisleri (8go®g 39000m6o)

Eptesicus serotinus (A39:9¢9d60g30 99330569)

Pipistrellus nathusii (¢gol 0s8m®0)

Pipistrellus pipistrellus (x«yxo ©o0m60)

Pipistrellus pygmaeus (3s{jos 0s8m60)

Pipistrellus kuhlii (b39¢08v15%©30L ©0odm®o)

e I o e I I S I o B B e S sy I

FH| | H| FH| H| H

Barbastella barbastellus (936m3memo dsBdsmgms)

Plecotus auritus (xbo yo6o)

||| ||| || ] ]| ]| ] ]+

||| ||| || ] ]| ]| ] ]+

Miniopterus schreibersii (B39v9¢9d6030 gGHMsaMAg0)

Vespertilio murinus (39« gd®030 0sd96o)

Mustela nivalis (gomgomo)

+| + | +]| +

Martes martes (&gob 33966s)

Martes foina (3eool 33966s)

Meles meles (3sb30)

+

Lutra lutra (§s30)

Ursus arctos (34965 ¢5030)

+| + |+ ] +

Felis sylvestris (35090 39¢)9)

Lynx lynx (gemgbggfo)

+| +|+] +

Canis lupus (a9q»0)

Canis aureus (@v©s)

+

Vulpes vulpes (89¢s)

+

Sciurus anomalus (35335809960 (30430)

Sciurus vulgaris (A3999¢2996030 (30430)

Myocastor coypus (649&600)

Dryomys nitedula (&yol dowwa )

Glis glis (3999086030 dowyw)>)

Microtus majori (d+9Bd6s60l 89906030 0s)

+| + |+ +

e I I o o B L e I o e e I o I R

Microtus daghestanicus (s®qb&bm®o 898063605)

+

Prometheomys schaposchnikovi (36m8909qL 3980626 0s)

+

Arvicola terrestris (§yeool 89906036 00)

Clethrionomys glareolus ponticus (3m6@&wm®Ho 9500603600s)

Chionomys gud (3157960 8980603605)

Chionomys roberti (8;30695%0v160 899063605)

Sylvaemus mystacinus (8go®gs%bow®o 0s330)

Sylvaemus uralensis 93069 &gob 00330

Sylvaemus fulvipectus (303356060 GHyob moa30)

+

+| |+ ]+ +

Sylvaemus ponticus (306@ 60 &yols msa30)

Micromus minutes (3sfos 05330)

Mus musculus (bLosberols ©930)

Rattus norvegicus (6Gvbo 306000939)

+

Rattus rattus (8530 30605335)

I S T I I

I S T I I

o I S I IS I Sy
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Lepus europaeus (936mm3w9¢0 399MH00geo)

Sus scrofa (o6 gweo 0meo)

Capreolus capreolus (936®3v)eo 839e0)

Cervus elaphus (390008mdogro o®gdo)

Rupicapra rupicapra (s®Bgo)

LobgMdIms LogMmM MH5MEYbMdss

40

30

45

19

50

13

33

+ Lobgmds bogsMoEMmE MBS 33b3WIOMEIL bo33Wg3 BHIOOGMM05DY
+ Species could be founded on the study area

# LobgMds ROJLOMGOME0s L33 BINOGHMO05DY h3gbL JogM
# Species recorded on the study area during our research

900900 dmbs3g99003 9LEGMMGOL B39bL HomBm©agbgdls: 4vMH00l IdEMdHY
©@0AIM5GHIOHY0 4O mMgd0b s WIBTIREMHO 3913600 g00b QodmIobatg 40
Lobgmdsbg 6530900 56 Mbs 0gml, BogaEoed Fbmerm 30 s35830JLoMgmM; 30HOM Bmedo
FodE96056 BHgMHoBH™MM0sLS s Mmool LML FmEOOL Mbs 0gmlb 45 Lobgmds socmosbs
19; a96H0ob  GHoxmdby Mbs 0oyml 50 Lobgmds smo®ogbs 13; bemem gmdobdmsby
3MLgdMe LdO3O 3By 33 Lobgmdol doa03Mo bryar 2 Lsbgmdsl dg3bgzom,
o3 Y439wsdg votgbo 3sB396909w0s (obogom 3bOowo 2). qmdobdms®y dgloderms
300093 L3 Lobgmdsl d93b3go - IgEsl, EIMABOIWSLE O IMILEEWE 890063M0S,
953058 gl 396 90MLHMOYOL  BEYMTSMYMBL, oD LB 3gdo  Fglfsgwowo
069306  Y39wsBy ImYy3eoos, Gobol  AobsEMEMNds 5 Y39y  SI30W0s
(oMM gds 80% Lobgmdgdols) [49,50], sdo@ma dobo s0Eyabs doeosd o OHML
dombmgl.

396boggs

B9 gdMosb godmdobsdg F9a300¢0s ©o35133bsm, MM WIBRbmOLs s
MBMOgol  3Mbo035wodgBgdol  J3gdm  bsfoewdo,  HmIgwoi  HoMmBmoygbl
30bgmol  dEMBOL  2o3Mdggdsl, bMMMIMYIBMWo  ©IGZMMZS JOMOMSWOID
350050 0O, VSO s  LOFMoErMms,  (M3mJTombs o o6 Tgol  gofO™m
32MMbToBHII0 5 ILILEIGd60  FoMdEIH0E WIBToRELS @S ool LgMl
dnMob). 39dmafmzmgdol  Tmbobergmdsby s6mOM3MYgbro  gogwgbs Lodmowm b6
Lodmoembg  Fo0oos,  2obL3MPOMGO0m OO  FYslin?g39doLdoms  MdbgdbY.
LobgmdM030 IM535¢BIMOM369gds 5 LodwgoErms, saMsd 53 5600 56 93b3ads 033050
Lobgmdq00, Lods®mzgerml foomgar Bmlibsdo 9gEsboero Lobgmdgdosh of dbmerme Hogls
3b309d00.

3M00L Gonmdbg (0o d0baMgadol AsLH3M03 39BEsRJdIMO EIMHOEHMO0JdOL
23905) @5 bYIBIW3ME FEYXMIODY (FTOLIMS) SBMOHMIMYIBMO Fo3w9bs oS0 S
Mdoergbos. dgLododobo@,  3bm3ggdol MHoMmEabmds3 IBdSW0s, 03y, OHMYMO3
LobgmdM030 IM535¢R39MM369ds5 (3HO. 2, 3 s 4).

33w93900L 990093990 dbgdol dobg30m dogmxzowos ™G bsfows - 3ow3ge
90430600 5M53xM9bo ddMIfmgzmgdol 33¢930L bOowo (gbO. 3), bmem o3y
93M9bo  ddMIHmzmgdol  (bgerxz®mosbgdol) EbOowo (sbO. 4), Gsysb dsmo
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bLogMHEMdMO30  Asbsforgds s  3bmgmgdol  BoMo 93390000  oblbgsgzgds
9OH»I5BgmoLogb.

d390mom  dmyzsbo  sbGowdo s  Mox03d0  dm3gdMmos  SbmMM3mygbmewo
393@gbob Ho3obd s OO {igoeba®zgdol Fogergbs 8 boggwgy BsbbY. Logzwgy
Mdbgdl  3oMHMdom©  Jozgdwo g3l 898gao 649FgMmogos  (slegego0sb
@Iz gmolngdgh s POOEMYmN0@IL LadbMgmolinggb): 1) doermayzs; 2) Grmxrens-
3003Mbs; 3) OO S 35BoMS BoMoMborol BHdgd0 s dslido Bs3EObsMY s@Mbo; 4) .
Bo@obgdols s Howro; 5) 9. Lxbsl J39dm Fgo; 6) 42IMH00L GHoxgmdo; 7) gmdol dms; 8)
3L GdIME0 3496dEHg00.

3bOowgdol  Jmdo dMdo BgMom  s©bodbmos - MBsOEglo s BoLdEO
3bMM3Mgbo 493wgbol J39d dymxao Ls33eg30 B36gd0; BoBRLLIMWOs - LETMsEM
393960l dJmbg mdbgd0; 50b0dzbol gocgdgs - LsdsWMBY B0 BMOM3MYqbmwo
3932960l §39839mB0 5©EOwoO.

gbOowo 3. 9M59x8Mm960  dMdMIHmzmdol  gobsfowgds  mdbgdol

dobgzom
Table 3. Non-flying Mammals distriburion by Sites
LobgmdOL rsmobmMo 530@0LELIbLYEgds
@3LobgEgds Place
Scientific name A s | 2 . ” Lé - Té T _ ] § < c@( ]
8?‘5‘ “5—%%’ ZEES %“"% 28c3|8E|DSE
= el ossas I g | EERT SE|DRE
ds gelal|c 8352 g2 S|€ HOL|RE| g DE
S & S| &2 o | o x| 3 §) 2 2R OB
g€ 8 b § s S0 8 TO|3EE
A IREE /370
1.Erinaceus concolor + +
2. Talpa caucasica + + + +
3.Talpa levantis + +
4.Crocidura gueldenstaedtii + +
5.Canis aureus + + + + +
6.Vulpes vulpes + +
7.Lutra lutra + + + + +
8. Meles meles +
9.Mustela nivalis + +
10.Felis silvestris + + +
11.Capreolus capreolus + +
12. Myocastor coypus + + + +
13. Arvicola terrestris + + +
14.Terricola majori + + + + +
15.Mus musculus + + +
16. Sylvaemus uralensis + + + +
17. Sylvaemus fulvipectus + + + +
18. Rattus rattus + + + +
19. Rattus norvegicus + + + T
Lgam bobgmdgdo 9 12 16 12 9 3 2 7

+ B396L dogM seMogbmwo s6sdgmgbo dvdmdfmgcgdo
+ Qur records of non-flying mammals
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300390 3bBOHOWOED M35¢bsmwog BBL GHdJOIOL OO WS 35BMS BsMoMbarol
980053mgdol ©306M5FGHLMBS 439es BIMBID 50 MIb; 51939 OO fgswbadgzgdol
3005 930mLoLEHIIGOOL  (5Y0GO0  FoE™OY3d, MR YIs-3esdmby, d. Lyxgls s
65396900) 130653 gbmds 8306y [igoelio®gzgdols s Fyswl dmm®mgde 50w dmsb
(319600L Gox5MdOo, 3mdol ). IHBELWMII0M 08039 3EYMTMYMDSS by aM™0s6xdT0,
053659 o LwEomo M@OH™m  msbods®m0s, MoAsD oo bBmdol  byergm®mosbgdo
aLbg9Mm3¢ols dgdbolsls obgm sR0gddo dgodergds 993b3w9b, Losi Fom0 BsdobswM™
3QRAOMO 5055, F5R90Md© oMM S 0BG Fg0sdMMHgd0 LrBgw MbBMGAgmTo.

6039 3bO0wosh bsmwos BbL bNOM3MAIbMEo  493wgbol Bgdmddggdol
©MbY - 3M535WRIMOM36905 Y39 B o005 EOE S 35B9MS BM0MboeBg o dslido
B50535( 5MbBY, 9RO DY, LOIE  BPOM3MP9bMo  3MHglo  b3Y30BOMM0s, 56
235000bsEgds

by, 1

Ngag

Labgmdgdol
o0 )bmds

NN N
| ||

A
||

2BAHm3Imynbtho
gzt

4 @sbocro

Babdowmo oo Fyswmbad)z)dowsb
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Table 4. Bats Distribution by Sites

3HO0wo 4. bgera®mos6300L gobsfowgds ¢dbgdols dobgzom

9Q030¢0bEsLObYEGds
Place
Lsbgmdol esmobm®o S|4, \Eiz-é %5 g/
o < I El 2Uds_ | B c £ Q c
Scientific Neme A2 ggee sssE |9 | 1’4 & ‘%é
g gl ¢sgss | g = S © O DG
a2 . J| €2 3 s
CE€T i = 6> 2 % =
sz | g Q20 &0
1. Pipistrellus nathusii
+ + +
2. Pipistrellus
pipistrellus + + + +
3. Pipistrellus pygmaeus +
4. Pipistrellus kuhlii N
5. Myotis blithyi +
6. Myotis mystacinus + +
group
7. Myotis daubentonii
+ + +
8. Eptesicus serotinus
+ + +
9. Nyctalus noctula
+ + + +
10. Nyctalus lasiopterus
+ + +
11. Nyctalus leisleri
+ +
Lenen bobgmdgdo 1 5 9 6 6

+ 8396 doge seMogbmwo bywa®mosbgdo

+ Our records of Bats
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Summary

Introduction

Mammals in Guria have not been sufficiently studied. Relatively reliable data exist only for
Colchis (Kolkheti) Lowland. Scarce data are available for the limited areas or for some species
for the rest of the territory there. Data in published sources are controversial. They don’t
correspond with the museum information, as well as with the preliminary data, obtained by us in
1996, 1997 and 2001. Our studies showed significant difference in species composition and in
species abundances comparing with the data known for the previous periods.

Study on the current state of mammals was carried out in 2005, 2006 and 2012 in areas with a
high anthropogenic pressure. It contains the review of state of mammals in open landscapes
affected by anthropogenic influence. A comparative analysis of our data and the data, obtained
earlier than 1960 is done. Short annotations are made for all the species found for the time being
and for species recorded earlier in open areas. The past and current distributions of mammals are
also given in the article. The comparisons of populations’ are done for those species for which
population numbers in the past were available.

The territory of Guria was divided into four parts according to landscape:

1. Wetlands in Guria lowland

2. Forests on the Guria ridge and Meskheti range

3. Guria depression and narrow strip between the wetlands and the Guria ridge

4. High mountain meadows on Meskheti range (mountain Gomis Mta).

According to the level of the anthropogenic pressure Guria can been divided into three parts:
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1. Areas of extremely high and high anthropogenic pressure — Guria depression and
subalpine meadows as well as the densely populated narrow line between wetlands and Guria
ridge;

2. Areas under medium anthropogenic pressure located in Guria wetlands;

3. Areas of low and very low anthropogenic pressure — larger part of Meskheti range
forests, areas belonging to the Kolkheti National Park and to the so called “Pontic Oak” Nature
Reserve.

Total number of mammal species amounts to 64 which include species from our records and
species that could be found in Guria considering existing habitats. One of them, red deer (Cervus
elaphus), is extinct in Guria. We did not found 5 species which can occur in Guria (Sorex raddei,
Sorex satunini, Rhinolophus hipposideros, Barbastella barbastellus and Plecotus auritus).
Records of 8 species in literature (Crocidura leucodon lasia, Rhinolophus ferrumequinum,
Miniopterus schreibersii, Martes martes, Martes foina, Ursus arctos, Canis lupus, and Lynx lynx)
are without exact information on the finding places. Their distribution is described as “Meskheti
range”, “Black Sea coast” or “almost all over Georgia”. However, taking into account the existing
habitats, there is nothing to prevent their presence on this territory. Today, the occurrence of 56
species is confirmed by us, or by our predecessors.

We could not find 14 species mentioned in publications (Table 1) that could mean that the
populations were decreasing, or even get extinct in Guria.

The following ten species are identified by us in Guria for the first time: Erinaceus concolor,
Myotis blythii, Myotis daubentonii, Nyctalus noctula, Eptesicus serotinus, Pipistrellus nathusii,
Pipistrellus pygmaeus, Pipistrellus kuhlii, Mustela nivalis and Sylvaemus ponticus (Table 1).

Until 60-70-ies of XX century the number of species distributed in open landscapes under
medium anthropogenic pressure does not significantly differ from other areas under similar
anthropogenic pressure. The present state of faunistic complexes of Guria depression and
mountain Gomis Mta points at critical degradation (Table 2). Number of species, as well as
populations’ sizes, is low or very low. According to the published data up to 40 species should be
represented in Guria lowland while we were able to find only 30 species; 45 species should have
been represented in the narrow strip between the wetlands and the Guria ridge while we have
found only 19; instead of expected 50 species in Guria depression we fixed only 13; instead of 33
species at Gomis Mta mountain we found just 2 (Table 2). It should be also noted that observation
point on the mountain Gomis Mta is situated within the subalpine belt and there should occur
much more endemic and protected by law species.

In Guria lowland, the level of the anthropogenic pressure is very low and low within the
National Park. In other places it is medium and above medium however at the big water bodies
far from the human settlements it is lower. Species diversity is average there. Rare species are not
represented there. The common otter (Lutra lutra) is only species included in the Georgian Red
Data List.

With exception of the areas adjacent to large rivers, the anthropogenic pressure on Guria
depression and on the subalpine meadows (mountain Gomis Mta) is high and the highest.
Accordingly, the number of animals recorded by us as well as the species diversity is low (Tables
2, 3, and 4). Within the Guria depression, with exception of the banks of large rivers, the highest
number of small mammals was fixed in human populated areas, In Guria depression apart from
the large rivers, the large mammals, with exception of the jackals (Canis aureus), have not been
found. We did not find large mammals at the mountain Gomis Mta as well.

It is necessary to maintain at least one small protected area in Guria depression where it will
be possible to keep existing species diversity and restore former species diversity of this part of

94



XXIV Proceedings of the Institute of Zoology 2015

Guria. Only a small protected area can be established in Guria depression as it is the most
developed and densely populated area among the considered areas. A suitable area is situated in
lower reaches of the river Bakhvistskali at the health resort Nasakirali. It is impossible to arrange
a protected area of a higher category than the managed reserve, because the territory itself is quite
limited.

Area of Didi Narionali Lake and Patara Narionali Lake, with the channel flowing into these
lakes, should be separately noted. Distance between this area and Katsoburi managed reserve is 7-
8 km. Area between the lakes and the Katsoburi managed reserve should be protected as a
Protected Landscape (IUCN IV category), while the both lakes and the territory around the
channel should be designated as a seasonal managed reserve.

There is a need to protect the subalpine landscapes in Guria by establishing a protected area
such as a managed reserve. This protected area will connect the Borjomi-Kharagauli National
Park and the Kintrishi Nature Reserve.

In case of establishing the above mentioned protected areas, it will become possible to
preserve the mammalian fauna of Guria in all landscapes being under the anthropogenic pressure.
The proper implementation of the protective measures will enable us to partially restore the fauna
of mammals.

65O™MO
Annex
Al - 3mbgool EodEmdOL sbdsxnGqdo ©sFsmdgdwo dMMybol Gyoom, bggsybmdosbo
Fomdgd0m, ool ffobs HEbobs®-mbbsmgdom, Fonwbsm-{sdwbsmgdom, dvbbsd-dgudzbstoom

5 3mE0E™dobsbGHmemo Gyoo 9msd )3s69 J39dyom
Colchic Lowlandland scapes with swampalder forest and sphagnum bogs and foot hill landscapes with

hornbeam-oak forest alternating with beech-chestnut, oak-Zelkova and polydominant forest with
evergreen understory

J1 — ©s¥3®dOL F5MmdgdO

Lowland landscapes with wetlands

01l - @sdsdmol  3mwby®o  @obdsxy@gdo  OHEbowbs®-dmbbsmgdom, MEbowbom-
onbom-{odwbsmgdom doMomo@o© FoMod3s69 J393Yom, 0830005 TMbbsM-g0F3bs0o
Bobsrongdoom

Colchic low-mountain landscapes witch hornbeam-oak and hornbeam-beech-chestnut forests mainly
with evergreen understory, partly alternating with oak-pine forests

02 — 9950m0L 3mbwmo obdsxkGgdo Foxwol $Yggdom doMHOMIEIE T5Medf3sbg
330090

Colchic middle-mountain landscapes witch beech forests mainly with evergreen understory

W1 - 999580008 @obdsx@goo Foxwmbs®-dmdfofzmazsbo s dmdhofizmazsbo  Gyggdom
Bsfomd®ogzo Jo6rod(3:69 J3gdyom

Caucasian middle-mountain landscapes witch beech-dark coniferous and dark coniferous (spruce-fir)
forests, partly with evergreen underwood

W 2 - 353356099160 350508000 obdsg3@gdo sygol bobs s 303306 GYyggdom

Caucasian upper-mountain landscapes with birch and pine forests 6. dgvyBsdgowol dobgwogom

[50].
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3m®smlb begmls (Leptinotarsa decemlineata Say) bgermgba®o 06gozotmgds
96 ™3M3500mggbm®o 69dsEm©gdoo
6. 29063300, M. ymMysdy
D@00l 06LE0GHME0, 0005l Labgwdform mboggMbo@gdo

J. Boewmysdz30eol gsd%. 3/5, 0162, mdowolo, bogstmggem
ogorgadze@gmail.com

09b5350: 50Lb0db5305, M JMmEMmMoml bm3m (Leptinotarsa decemlineata Say)
390G™B0owol Bomgligdol bgmoMmBe 3536939l Ho®mBmoqbl [1]. AsbLSIMPOId0m
053690@mdL ool BoBsdo; 98 MM ol Boformd®mog b dmnwosbs sH0sbgdL
39OGAMBOWOL  BMMEIRL s Y3530¢gdL;  bdomo  ofigg3l  dzgbodol L
Q©IBRM05305L. berFml s dob Bo@ergdl d99deosm 35O GHMBool bsomgligdols 75%-0g
23965905, 053 39MAHMBOWOL  FMbOZE0sBMBSBY  MOMYMBOomMO©  S0Lsbgds  [2].
39OGMRB0WOL oM 0bobo sH0sb7db Fofozol, dool, 3mdo3mol s dsMoxbol
Bogligdl. 50bodbmeo 8536900l §obossmdgy XM 30093 299Mm0Yygbgds dEdmol
JodonMo dgoom©o, 53 LsgMOmbgl  ©9ddbols MMAMOE oMM, oby  Ssdosbols
X 56900090mdsL [2]. Bgdm 50603699006 299mBobsty @Ol HalMogdo sl 35369
3096500l MoEbmzbmdol M9gaMo®gdol, Jomsb dggbsdgms @oE30Ls s doygbgdmwro
BoMeol  Jglod30Mmgdws  olgmo  FgMmEYdoLl s  BsdeEgdgdoL  Asdmygbgdols
Logombo, MHmIwgdog 09690056 9x399BH MO0, 93mbmBogMGms bgwlisgMgwo ©s Mg
9439wy 3608369035605, 93MmeMA0MGMs© MLsBMMbm. 53 FBOOZ F9BLSIMNMGOOM
36009369 m35605 3MIMEOL  doMmMmoMHo dgomEo. AbmBwom 3Msg@ozsdo ds3bg
30990056  dMIMol  doMEIMAOMMHO  IJNMEIO0EPID  JOM-9h  9BIIGHMIO  ©d
396L39dGHoM  dgomEl  dsmo  396gdmogz0o IBHOJOoOL - bgdo@mgdol  godmygbgds
om0moa9bl [3-5]. (36mdoEr0s, HMI d6xdM030 MZoLsBOOLO®  BadsMmzggemls
39390GHMBogmdol  bbgoslbgs  Gggyombo  gMmBsbgmoliogsh  geblibgegqgdmeo
30353 OH0  30MMdJO0m  bobosmEgds. Sbgm  Mga0mbgddo  JmwmGsml  bmFml
§0bso08gy  350mmaabmeo  69053™m©Yd0L  9B9IGHMOMBS  DMYogEHo  JodMmbszwoliol
23909 [6], 000gddol Fgmfogargeros.

6596Mm3do 9bboME0s 3MWMOIEML bmFml dommwmyom®mo 3mbEmmerols Jobbom
96@™Bm35m0myqb®o 6gdsdmogdol (936) 360 Steinernema-bs s 4356 Heterorhabditis-
ol 259mygbgdols dglodengdanmds.

Loy s F30MmE03s. Logdldgmodgb@m dolows (3MemMsEmb bmim ©s dolo
35Gd0)  8m303m390  Logo®gxml  Msombdo, 3gMmdm  bgdEBHMOOL  39OEHMBOOL
650091930056, 8536930l BHEMIBLEMOEHOMIOOLIMZOL A5dMm3094gbgom BdoYLIbEMs30560
Bobgzoamo@dMosbo  3mmogmomgbol  Jorgdo. 8536900l fobssmdgy  (309d0
BoBoMgdmo 0dbs 0wosl Lobgwdfoxnm wboggmLo@gdol bmmemyool bsdgzboghHm
330930000 0bLEOGHMGHOL, 9BGHMIM35mMPGHJOOL W SdMOSGMGM0sd0 21-25°C s 80%
35960L BoMOMO0MO 3gbosbmdol 306HMd7dTo.

(3500, 35369 (9900l 0bx3030M900LsmM30L 25dmygbgdmeo odbs 1060 osdgEGMOL
39GM0L  x53900, 39OEGHMBOWOL BMMEWYd0, bgds@mool (3g-3 sbs3oL) 0bxggdzon®do
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53900 s JgdslbMHgdge0. 309030 godmbsygbgdgaro bogdudgmodgbdm 0bggdzom®o
w3900 EOEO MoMmEIHMBS 39 EH030M090o 0dbs BoFol oo RMRowolL (Galleria
mellonella) 3s@egdby [7]. 9dud39M0agbEH0L sfiygdsdg 39BHEMOL Kxsd9dbg 49b3LsBLZMYm
[7] 3009080 @odmliaggbgdgaro Lbgoolibgs Labgmdol g3b-ol Mogbmgbmds (1000+£105
69053 ™m©os) 18 bm3gbBosdo. GHgb@ob Lobom yzgws (30580 MMMMYMYo ds369deols
f0oboodgy  499mygbgden  odbs 100+11 ga®. b69dsGHm©ol  0bxgdsomcdo  eMm3s.
00MMYME 35d0 0Ym bOEEIWO O LOZMBBHOMEM 35M0563H0. LdEEIWo 35M0BEOL
0000MJME 300530 953690930l §obsowdgy 259myqbgdmer 0dbs 9356 Steinernema-L

Byds®megdo (S. carpocapsae, S. thesami, Steinernema sp.) o a35¢ Heterorhabditis-ob (H.
bacteriophora-l) 9b&HMmIM3smMgbMo  BgTsBHMm©gdo, bmwm  LozmbGHmmeom 300l
390056300 353693 gd0 Fbmerm© Mmb3s60L Hyroo ©sdmdsgs. LOEIWO 35M05BEHL
00MMIME 3500 0gm 4 2599m©m90s s 1 3mb@GHMmmo. 94udgmodgbEol 39MHomedo
d9LPogeroe 0dbs 4963000060900L Lbgosolbbgs RsBsdo dygmao wosbmaowo  dfgegdols
bbgmerdo 0bgoo®gdol 99gyo dgofigmmo 69353Hm©qdol Hogbmabmds. saobos
30969gd0l 80dstr 69gdo@Mmgdol 9n39JGYIOMdOL 3OH™mEgb@o [8]. 299m30ygbgem dFgeol
39339000l 3900m@03s [9], bemgrm 300900 dmbsggdgdol LEGOGHOLE0IMMO 33909
B935¢ 5090 96GHMIMBYTsEHMmema0sdo domqdmeo dgommol dobggoom [10].

0900939%0. 3000L 5996930 24 Lo50oL J9dIY Ls3IW 39BHOOL X539dbY X IO
30093 04m 353690cgd0Lssb 8993390 35O EHMTBOEOL BFMMEgdOo (L)MHOm0-3). 33IMO
35300 9O OIR0JLOMPY, FogMd FoBEgdo 3sL0MOE IMIMMdDBID. (306 48
Lssool 8909y 39OGHMBOOL  BMMEgdo d0sbs F9FdMwo ogm  (LGsm0-0),
953900 00mgdol 56 IMIM>MdEHIH. IFgM9d0 gowob0sbgdsBHY LILEBHSL M1Yo0MYdOI6.
72 L5000l 9900099 30990 5EHgd0lL OO M5MEIBbMBS IBMEFOWO 0ym.

30l ©5yg6900@6  FgbMmg WL oAb, MHMA 853693 gdol  Jodsron

3990myg9b90eo 69ds@Bmol yzgans Lobgmds Fowswro 9x89dEweM™mdom (97- 100%-09)
5©0b0dbs (ob. gbMogoo 1).

3600 1. 300MA>EMb boFml 9bEmImn3sommagbm®o bgdsdmmgdom
bgwm3zbmMo 065303060900l d9wgaq00

3Ol 6905 ™mgdoL 30Eboo 3536900l HobMmzbmds b033®2%)006m60b
356056@0 Lobgmds (30530 (4 2589Mm©Hgds) ° %Z@m
5999853905009 05349853900l
93902

Lsgogeo S.carpocapsae 151+6 1 99.3
L3090 S. thesami. 15548 4 97.4
bo(3009¢00 Steinernema sp. 139+5 2 98.5
Lo(3009¢00 H. bacteriophora 148+3 2 98.6
306@®Meo fyoo 35+2 1 -
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0536909030 d9mfigeo 69ds@mgdol Moabmzbmdol dglfogerolsls sdmBbos, MHmad
d9bodg s Fgmmby szl 8536980l BoBHEgdo WMBROM SI30WHE 0683030MYd0H,
300069 300390 s GgME] s530L BoBHWGdO S 0o (0b. L¥EMSMO).

L©500. 3gBHOMOL %5900 3 MGHML bmIFmLs s dolo Ts@wgdol bgds@mgdoo

0bgozo®mgds
5-060303060 930056 24 Lon-ob F99gy; 8-48-bon-0b F90g; @-72 Lor-ol 8999y
(39339900¢» ds@do sx0dLoMIdwo 69ds@Mm©Yd0).

653 999bgds bmdml 306390 s dgmerg sbo3oL FoGwgdl, dsodo  Steinernema
carpocapsae-s 63053™m©gool MoEbmzbmds 99oagbs Lsdmswm 55.7 9aHgd3wsGUls
(EbOowo  2), dgbedg sbszol FoGWgddo-73.8 gab. Jgmmbgdo - 1044 gab, bmerm
05369000l 0853  BsBsdo  BgToBM©Ydol  MOEbM3bMds  FodEgdmsb  gsMgdom
505¢0 (12.5 92%.) ogm. Mg G9gbgds ags60 Steinernema-Llibgs Lobgmdol Byds@mgdl (S.
thesami, Steinernema sp.), 3500 GOEbM3bMdS

053690¢qddo S. carpocapsae- 6ydsGmgdmsb FgoMmgdom bsgzwrgdooym. dsy., S.
thesami-b 6g9s@mgdo I-II sbs30L FoEddo Fgoybs 36.3 gaB-U; III sbszdo- 52.5 9ab;
IV sbs3d0 63.7 o 03smb gsHsdo 10.3 ga%b., bmerm Steinernema sp. 69ds@GHemgdol
MoEbmgbmds S. thesami-ll GoEbm3bmdSLMD FgsMgdom oym Mdbodzbgerme dosmsero.
30mOsmb  bmdml  Heterorhabditis  bacteriophora-mo  ©s0bgogo®gdol  89wgo©
9030090, ©BWMYd0m 0bYMN039 MOEbMdM030 IMbs(3999d0, MHmymG@E S. carpocapsae-ls
2399myggbgdol  G9003935d0. 3mMOMOEOML  bmImbg BoEIMYdIMmo (30900l  SBowobo
33039690, ®md Steinernema-bs o Heterorhabditis-b 6995¢m©gdl Mbs®o  gLfigzom
395000mb 35369000l MmEMRs60BId0 s J500 L0JZOE06MBs QodMofig0mb.

3HOowo 2. 06530:3060930L F9gRo© 3NWMEsE™ML bmFmdo dgufgmwo Bydsdmmgdol

MoEbmzbmds
6905 m@9dol 69953 ™©9d0L Lodwysem HoEbmzbmds
Lobgmdos Lbgoolibgs sbvzol 95369d¢9dd0
I-1I III I\Y% 005p™
S. carpocapsae 55.7 73.8 104.4 12.5
S. thesami 363 525 63.7 10.3
Steinernema sp. 41.6 55.6 715 15.6
H. bacteriophora 523 76.7 95.3 25.5
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00bodbmer  $Hyd3gmodmMsbg S. carpocapsae-l, S. thesami-lbl s Steinernema  sp.
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Artificial Infection of Colorado potato beetles (Leptinotarsa decemlineata)
by Entomopathogenic Nematodes
N. Gabroshvili, O. Gorgadze

Summary
The infectivity of entomopathogenic nematodes (EPNSs): S. carpocapsae, S. thesami,
Steinernema sp. and Heterorhabditis bacteriopora were used against the Colorado potato beetles
(Leptinotarsa decemlineata) under laboratory conduction. Insects were treated with the same
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concentration of nematode suspension - title - 1000 + 105 specimens /1 ml water (e.i. 100
nematode per insects).

Mortality rates of insects are presented in Table 1.Within 48 hour exposure respectively, 97-
99%, were infected by EPNSs. Different number of nematodes was observed into the dead insects
bodies after dissecting of insects.

Number of nematodes registered in the Ill and IV stage of dead insects was higher than in
other instars.
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UsgdoMmggermli ©sdemdgdls s dmolfiobgmdo bgs@smgdols
3930399008 BMYoghmo BoMbolEBM-93MEMoMMHo MI30L9dMEOYds60
(Lepidoptera, Noctuidae)

9- ©odsbodyg, 3. 3gEHGm™30

Lodommggeml gMmgbmwo dmHgmdo,
OMLm39wol asdbomo 3, 0105, mdowobo, Lodsermzgwm
lepidopterology@mail.ru; valeri.petrov@mail.ru

BLBHMEo

Lodomzgwm  doosbo  Jggysbss 83390000  4odmbodero  39MGH035¢MHO
LoOEYw0sbMmdom. MoNMgMwo bsMEHYgwo bobosmEqds dobmzol sdsbsliosmgdgwo
LologmEbwm  4oMgdmmo  (M9E0gRo,  JWodsGo,  RBEWMOS  ©S  Bovbs), Moy
23965306MHMdgdL  IgBMdg  LoOEYWGdIMB  Tol  0DBMWOsEoSL @S 2oBLIBOIMLZL
30m(396MBOLIMZOL ToboLOsMGOJ0 FBombols BMOHI0MmGDSL.

0b06H030 LEMEHYW YOOl godmygmaobsl B3gb 293935600 o. gMmlygodol [1, 2], b.
23mbg330b [3 - 6], 6. 39gbmggeol [7], ¢. Lobmgoslt [8], . asgbodol [9], 3.
2obsdzoeol [10 - 12], 6. Jgshozodol [13] s bbg. gbmdowo 833wg3s6m9d0L doge
090000535H90 3933956006 @5 Lodo®mM3zgeml  obToBEHMMO  ILIMEYw0sbgdols
UJgdgdl, Loog  LodoMmzgwm  ©sgmxzowros 3 Fo0Emd®mog  LoggbmMo: 1.
©0MdYd0Ls s doolfjobgmol  (b93dMbEHbMMO) Loggbwmemo (D®30L ©MboLL -
800-900 9); II. ool (ImMbEBMEmO) Loggbm@o (900-1900 9) o I FmsToseols
Lox3gbyMo (1900 8 s Bgz30m); 10 WHBTSBREHNIO LEOEHYWOE s FMOZIE BOMEHMIS.
B3963, B39gbo  IMogz5¢fherosbo  gombobBmMo 333y LmMgo 93 3bmdowo
033093560500l dmbs3qdgdol 339005335 A9635bMME0gwgm.

b3539Mm900 ©sdol 3g3gdl 3093936905, MOL 2odmE FoMO  BOM-93MWMYOMEOIO
d9LPogams  49BLO3MMEGOME  LoMMIE)gdMsbss  ©H395300Mgdo. sFoG™d, obgmo
d0sbo  Oga0mbolomzol,  OHMaMOOEss  LodoMmzggrm, 53 499m33w939dL
39bbs3Mm®gdmwo 3603369c0ds 9boFgds.

39dBH™MIM030  ddsLoErol OO IMEFMEMdOL  godm, FoMImppqboer  659Gmddo,
3ob30boogm  dbmemE 30639 F>OWMIN0Z  LoxkggbyOdo  Bo@sMgdmwo  33wg30l
89093930.

1533960 Lo@yzgdo: Mmoo, 3500GSGH0, 0b@MIBMbIMMo, 9g3bmbscrm®o,
3BMbosr®o, JugMmgowo, bnd@maowo s 9.0.

890093900 5 Fsm0 gsbbogrgs

3bmdowo dg3bogho, wgdom3GHItmEmyo 3. Gosdmzo (oMs: “OnpenenchHue
BBICOTHBIX TPaHHUI] OOWTAaHMA MHOTMX YEIIYEeKPBUIBIX OONAJAloNNX CHIBHBIM IIOJETOM
BECbMa 3aTPYJHHUTENBHO, YTO HUKOTJA HENb3s 3a0bIBaTh NPH M3YyYEHHUH CIENHAIbHOTO WIIH

30HAJIBHOTO  pACMpelieNeHus  TOpHbIX  demyekpsulslx™“  [14].  Bgdmoembodbmemols
2350035¢0b{iobgdom 5 39MGH035E LoOEYw0sbmdol dobgz0m

J9OERm056300L s 39MdMm©  bzsBeMmgdol  A53MEgegdol  Igufogersd  oy3sbsbe,
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Omd 35000 LIOEYWMOM030 5MJoegdo Moy d9gdmnbggzsdo oMol 96  gdmbgzgzs
@obIsBEHWMEO ©M50MbBYdL, B3 Bsows solsbs 3093 JowgdMe F9w9a90DY.

L. 350mdM030 Lsggbry®mo (Bezol mbowsb — 900 9-cog)

59O™05690L 2 93MQ06 sbTIBRAL (A ©s B) s 4 36906003 LoG@yganl:

A. 5dsMHOEOME0 S MO0 sbdsxndo (Dr3ol mbowsb 50-60 3-),

LodoMmzgm  39BMmBowmo  §39949bss, GMIol  Lob®3zMgdo ool BmIoge
3wods@e  Lod@ygwdo [15].  GgdoBmeool 1/4 s6owmwo  bsfoeros,  OmIgeos
90905MgMdL 39O  A9B630MMgdIM  IgBMmFBoH  obETsBBHIOL  FmMob. U
396M90Mm9ds 393w9bsll sbgbl 735bsBY o ol LBIMOYIE boliosmb Fobs30MHMBYOL.

3330w 36mdYB0  LogoozgEml  sMOENE  WBEISGGHT0  FIZOEFILIOLO
J9O33OHM0569d0L Jqlobgd dmEgdreos B39bL Bsdmmdgddo [16 - 20].

. ©sdbmgdol s Bsbgzs6r1mEadbmgdol bgodstgdol gsmbs (bvy.1, 2)

Qb LadGYgwo  LodoGmzggermdo  dmo3ozb  8BIZoM-96Moduol IdEMBdOL
06003690 m396 bBofoel [21, 5, 6]. «sdbmls s 65bHg35699edbML  I39bsMEMdOL
abbgowo  @osdqgdo  23b3w0Gds  JWEIMOL  EBWMBLS >  FoMogolb  Bgrsbbg o
3M39w©gds  J.  OMLms358Y.  Igufogerowos 99990 3bdBH900:  39MsdbO,
ME0bM,  ©I30m-45Mgx0, 0mGO, ToObyMwo, dowwgMm-4Jsdgdo, 3MIoLol  BHdOL
90053Mmgd0, 85365055, 0oRWIXs, F0M5d-9eoM0, 35UGMOLFYSEO.

305G Mma0 8. 3m6Mdsbos [22, 23] 53 G9a0mbols 3535 dIMSW-LdGHMM30390L
005379,3690L. 0563008 ™30l Lsdsm  3Hgd3geed ey  0°C-Bg  Foow0s, berm
BLMEo@MOo  dobodomo  3$9gd3gMo@Ms Bmyxged -13°-18°C-Bg 9390s. bogbmwo
3H9@0s,  03wolol  farol  Lsdmowm  GH9gd3geedes  +43°C-0s. ol Lsdmowm
396056mds dgeygmdls 186-349 33-ol gocryargddo.

Lo®EYyaol d39bs®mgmemds gmmazsMH™3z560 56 5MoL.  dol bbgoslbgs bofioerdo
24963000090M0s  5dBobosbo  (Artemisia), go@@sbosbo (Salsola) s TG E3EMZ6-
00bobosbo  (Festucea-Artemisia)  bobgzomHs0bmgdo  (Lyd. 1).  dobstgms
Lob530MMYdDBY 33b3WYOs  Fowol 3HYggdo. oMsd-9wsmby, 65Hg35M¥B6ML  FHodol
3500@35@do, 93gbodgms  obgm  IXAMBIdST0,  MmamMogss:  Alhagi  pseudoalhagi,
Artemisia  fragrens, Holoknemus strobilaceum @5  Ubgoosbbgs 98399960
050330 m369%0, B30 s03GM0oEbgo  domdolomzol  L3ggonozM®o 17 Lobgmdol
b35@5M0%. sLgmo  IMBbEs (339batggdom 93390530): Ochropleura forcipula, Sideridis
albicolon o 9356 Cucullia-l §o®dmdsagbargdo 39633935 s%y (Alhagi pseudoalhagi);
Pericyma albidentaria, Leucanitis, Ochropleura signifera improcera s Mamestra zea -
JoM33c0m3bgdbg (Graminnae); Heliothis nubigera s Rocleptria incarnata - dwbmomby
(Cicer); Periphanes delphinii - ©qbm®sbg, BEsMdsby (Delphinium, Acantholimon),
Porphyrinia purpurina - 6s6%g (Cirsium) s Callistege mi - 399HoOobimisbs (Genista).
933600l ©dMBL A5LI3L YsMrwsbosbo (Salsola dendroides) 6559365009 OBM (L.
2). 50 d0mAHM30L  bzoGHoMgdol  ©sdol  Bobs  sMOdOs s oM 25TMoMBY3s
MmO0b650Md0m. 9690000  IEOEOMWSE  J9TMOYNOOS  0swbo  (Tamarix),

2 b330 900L 6mdgb3mad yGHolsm30lL doM005s® 30LsMRGPIWIMN 3. 35MH0a0L ©s 3. 3gobogol
LobBgdoom {24] (Hertig & Heinicke, 1975).
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HMIYmb53 d0MEMPOMEOO© ©39530009dos: Cardepia sociabilis > Clytie illunaris.
LobgmdMoge IFoMmo s0dmPbs Fool GHYgadol gosvgbss. ol doMHomss© F9ygds
B399 gd®030 s 39904LgOMBOMMO LobgmdgdOLERsD, OMIGELOEG  SOYOW-5OAO
96935 39bolidmyzsrmwo RmMIgdo.

901b9535© 360350 Herosbo  Lboggumg 3Fomdoby, LogoMmM39wML  sdBMLY o
Bobg306m9sdbMl  LaMEBHYgwdo Ly dm3mzgdmos 201 Lobgmds, o3 MgoLsm30L
B396L Foge Lodo®mzgarmdo s0MoEbveo bH3s@sM9gdol gsmbols (598 Lobgmds) 33,6%-U
d950099b0.

Lo0bBHYOYUM  IMbs3MzM0s:  Tephrina pumicaria do6ogol 3wo@mbg, gl Lobgmds
0M) (36mdowo  0ym  IVILAHBOEID s dgotg sBool bobg356M¥IObMYO0IB;
9MOL  sdbMmgddo Zethes insularis )5 SHoOL 9odbML  gangdgb@os; gurIc-
906M5dol  JughmgzoGe  @obEdsgBdo JugdmgowyMo  Lobgmdgdo Dyscia—b o
Leucanitis-ol 935098056 Logdo@mggermdo dgdmFMHowos LsdbMgmol Msdbmgdosb,
65b935099536M9d0©6 s FdMsero UiEHY39000b.

Lod@yaolb  B39mwgd@ogo  bobgmdgdos:  Noctua pronuba, Amathes c-nigrum,
Mythimna albipuncta, Acontia luctuosa, Autographa gamma @5 Ubg., Lwyen 47 bobgmds,
9699 LadEyol gogbol Lobgmdsms LogMo™m MomEgbmdol (201 Lsbgmds) 23,4%. dsmo
MAMO3gLMdS,  3ME0RSR0S,  93M0DMBIWNIMH0S,  FBIOOOMPOS  JO3MEILYOME0
Lodomzgeml  bbgs 9@ Moombgddo, 9Mo3w@gds  dobmdMogzs®, Fgwofsdo
09935 M59m©abodg ®omdsll s FoMdmoygbl gmbol Fgdddbgel. s©Lsb0dbsg0s,
O0d oo MIM3egLmds  F0M5d-9@MOL  BFNEOOL  LsdmzMdol, dMLEEb-dombols
5 bgbowol 850900l bgMoMmBmo d536939wos. Bobol bLyHombme bsfowl Jdbols
moMBMbogdo, OHMIwgdog  bobg35MIdbMIOL s IBBMYAL 53530069
M0 bsmgr s Fowol  BYggdmsb  (s1gmgdos JoMOMII© BHYoLs @S  BY9-
bLGHG30L  Lobgmdgdo),  Imo-LGHI30Ls O J39-MOEOSD  F39bIMYGM MDD
(599005300  BYJ-LAHI30L, BEBI3OL S MELdBML LobgMdgdo) s 5.3., Ly
94 Lobgmds, M3 LEOEHYWOL BoMBol LobgMdsMs BogHMM MoMEYbMdOL 46.7%-05.

9905609000 d[ocos sBMBsgdol Mom©gbmds. olbobo ™ozl 0y®m0sb LaMGHYwol
olgo 00mdgddo, MMPMMOBSS JMOIMS, bgarmgbm®mo  §golis@gzgdols s M0
bgm0d9gdol  dobstgms  BsdoMmgdo, Lwmew 30 Lsbgmds 9. 0. LsOGHYwol  gsmbols
Lobgmdoms LaghHmm Momgbmdol 14,9%.

BmbowrMo QbOBOSMYOOBOMZ0L 39bLs3MOGdMO 96008369 mdolss
9mbmBMmboegdo b 9. . LEOEGHYWOL “3oMHMdoMO 9GO0, B3EIMYGO06 Bom
0093mm3bgds: Ochropleura melanura, O. amoena, Engorisma chaldaica, Paradiarsia punica,
P. glareosa, Discestra mendax, Sideridis implexa, Mythimna littoralis, Episema lederi, Cryphia
roederi, Phseudohadena luciniosa, Aegle koekeretziana, Acantholipes regularis, Zethes insularis,
Leucanitis rada, L. herzi, L. sequilina, L.saisani, L. sequistoria, Ly 19 Usbgmds g.0.
LoOEYwolb Bombols Lobgmdoms BogHmMm Momgbmdol 9,5%.

LoOEYgdol gobol MMHP0IMH™MTIIMIOOLIM30L LiimMgo gl Lobgmdgdo wbs
d0300m0  dbg39wMd530, 30650056  FoM30L  sTIBILOSMYOYE0S  35d0GHOGOL
935360 99MPBJ3000Mds s 33300l Lod306MY.
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LoOEYwol  IbILOsMYBOLOMZOL  sMLgdomo 60336 mds  od3l,  s3M93Y,
©M30656@™dol  0bgdLl. LEbgmdOL  3M3MEsE00L  ABLLDBPIGOLLL  5©0dMBbEs, GMI
bo33g3  domddo  Lobgmdsms  «9dgBgbmds  (58,1%)  dgoMmgmosbmgsbos;  33900m0
139(3000BO3000  FoMdMAL bmOGHMBowgdo (63,5%); GHIBMB  ©sdM30YOIEgd5d0
66,6% 35300  JugPmBo-IgBMJLIOHMBoEO  ¥aRL; Bombol  sbs®mBgbo
39BMz30w-308MHMIGHBMBOWO0s; BoMBOL 0gMLobgL FoBLEBOZMIZL oS WbToBE M6
(990506m-b3H930, GY9-UBI30, 8IM-1EHI30) ©9353006MYdMO BMETYdO - (70,5%).

2. 0@Mdols s dmolbfjobgmols LGgdol, @ygg-likgdol s sMoEmEo bsmgmo

AY9gdol bgs@sMgdol gormbs (200-750 3 b..)

Q0EMd0Ls @S dmoLfobgmols 1Bg3gdols s BYJ-LEBHI3900L b3sGIMYOOL Bombos
9600369cmgbso  9bLb3s3qds bsmgo BHYggdol BombBologsb, sdo@GHMI Foo (3939
39630bowsgm.

©30W@dOLs s dmolfjobgmols bGgdo s GYyg-Lidgdo LME. 3) - OBWMBLS
doolfjobgool  1Eg39dL  Lodo®mzgwmdo 935300  d.  933IZO0L  IOWMBdOL
969369cm3560 bBsffowro, GMIgwoi dmoaszl 9909y 396JdG9dL: Lodamo, Bosmdsto,
doModo, ) esbo,  B0wsM-350980, TS  050EIMRS,  Fowroblmeo, 33966530,
GYO0xgmbs,  goMgx0o,  Msdbm,  3L3o,  ameo,  Hoogwdowsdo.  OHMaMEO3
L3g0owobBgoo  [21, 7, 10] 5933039096, UodsGmzggmrmdo 3oMm3zgwso  bGgdgdo,
23905 gEEIM-do6odolbs  (Omosbo  LbE930),  9&  Tm393m390s.  LodbGgm
bogdo®mm39wml 1G93gd0 FJMOsO  FoMdMTMdLLs, olobo GHYol gobgbgol Fgdgss
fo3mgddboo, o3 0domsz 93303PIds, M 53 GIM0GMM0sDY BEI3gd0 s BHYob
960353900 (dMbs, 3Mbgwro, sb3owo, 3300bkbo s Lbg.) 9MmIsbgml 33wol [7, 8,
13].

Lodo®m39wml  BEg390do  3wodsBo  dIOsWos, 3030  DBFMGOMS ©s  3bgwo
Bogbmwom. Lodwmowm fawom@o boergdo dgeygqgmdls 319 - 649 88-0b Fscrgddo.
35960L J9s0M9d0m0 3Hgbosbmds 63-81%-05 [22, 23].

50 30mBHM30L  b3sBeMmgdol  Bobs  gHMY39MM360 56 5MOL. bmOEBHMBoWgdOL
39GILMds  GHOMBOIMW© I39bsM0L  Bbgoolbgs Lobgmdolimsbss s353d06M9dmwo.
00350mo©, BoMLIBM3by (Achillea) - 5, 53956%g (Artemisia) - 18, omodmby
(Atriplex) — 10, 699%g (Amygdalus)- 4 LobgMdss sSOOOEHYIO @ o. 8.

Lo BYeol B39w9gd®og0  Lobgmdgdosb godmombggs: Cucullia tanaceti (Lsggzgdo
dggbotg - Pyrethrum, Artemisia, Achillea, Matricaria); Macdounnoughia confuse (bs3ggdo
dggbstyg - Achillea, Artemisia, Pyrethrum, Anthemis, Brassica, Beta); Trachea atriplici
(Logggdo 93gbotg - Rumex, Polygonum, Plantago, Sinapis, Atriplex, Chenopodium,
Convolvulus); Axilia putris (Logggdo 9dggbstg - Convolvulus, Plantago, Taraxacum, Rumex,
Atriplex).

o, aMmbagodol  [2]  0obsbTds  s0dmbagarge 50096 39335L0530  LEg30
fom0magbowos  53B0obo-ogsb0sbo  3sM0sbGH0m,  MMIgwoE AN
65bg390s36Mmgdol  BEg30Ls39b.  I3gbotgms  Sigm  SbmEosgosdo  dmgwo Moo
H3539M900  BOMEMAOMMQ  ©939300MYdM0s  F9dgy  93gbstggdmsb:  Mythimna
comma - Festuca, Rumex, Deschampsia-bonob, Oligia strigilis - Festuca o Ubgo
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oM 33c0m3bgdmab, Calamia virens - Festuca, Arundo, Typha, Sparganium, Cyperus-biosb,
Euxoa tritici - Festuca, Artemisia-bonsb o Ubg.

00m@HM30lb 0030000  LobgMdYOL  dog3mmgbgds: Chersotis hahni, Sideridis implexa,
Cucullia prenanthis, Calophasia freyeri, Cryphia roederi, Zethes propinqua, Pseudophia gentilis
s Lbg.

Moo bsmgwo @yggdo (300 3-sb 500-600 3-og) (Lm.4, 5).

3. 3eobsdgoemol  [10, 12]  3mbszgdgdom  sMouero  Bsmgwo  Byggdo
LodbOgMEo  BYg-LEBY30s.  Boa®sd b. 393bmggwro [7] FooBbg3zl, ®md B30 “Byg-
bAISL” 5GBIMHO 593l LogMmm LsdbMHgo OMlgmol BYg-LGI3msb, s80G™I LodbeMgo
3933960580 bobg3501Ms0bmado s LBBJ39d0 BHYol 9gagdgbBHgool  dmbsfiorgmdom,
905689 mboos Imgobligbomm dbmem© GO0 3HYg9ds.

3535 5 0000 s LYPBGHOM3032I05, BFMIMO 10MJIol MMM3Ww™, Bogbmwo
99650. Harol Lsdrmowm 3Hgd3gcmod g 10°-13°C—o0s. yzqwsbg (3030 30l Lodwowm
3993965GH 6 ©asbmgdom  0°C-0s. feron®o  Bowgdosbmds 246-560 83-l5 dmMol
396949gmdL, BSOOMIOMO 39605bmds 64%-76%-005 [15, 22, 23].

Lodo®m39ml  Bomgaro  Byggdol  §s8yzsbo  gm®dsgoss:  dgdgo  (Paliurus
spinachristi), osgoewbo (Juniperus), bogdggwol by (Pistacia mutica), s3ozolb by (Celtis),
seomdoeno  (Cerasus), Togxoas (Rhamnus), a®ozws (Spiraea), gobdobo (Jasminum) o
b3, 9e056-0ol dmsbg bsdmdL 39335006 9bgdo s MgodBHo — garsdol
0330 (Pinus eldarica) (b»6. 4).

d9LFo3e0E0s MO0  (HYJgool s dobo  IMO353HIO0L  Y439es  JOMHOMIO
Mdsbo,  JoOmNwosb  ©shygdMmo (dos s J399m  JoMmero) o  35dwm3zsbols
653606do00 ©sdM93MgdMo (e, 5). 53 LoOGHYOL FBobs  5M0gMHMAZ56MM35600.
b3539Mm9d0L Bombs 1s3dom© OIS FEObIMYgdOL: 3585396, Ji0sl, bMsdol s
3Ol M3 BYMHOMOGODY, L3 0DBMHPIdS olgmo 153893W0L, OHMYMOOEGS:
Jodoo  dmbs  (Quercus iberica), GoMoggmomes  dubseo  (Pyrus salicifolia),
Joeormeo 69390Bbao (Acer iberica); d9Bdbsmosb: dogxsys (Rhamnus pallasii), dgdgo,
3mfsbweo (Barbaris vulgaris), gMs3ars (Spiraea crinata) s Ubbg. ©9b®Mmz30¢gd0©sb
0530bol0smMGdgeo  Lobgmdgdos: Eupsilia transversa (bo3ggdo 93gbstg - Pyrus, Malus,
Cydonia, Prunus, Salix, Acer), Xanthia croceago (Quercus), Atethmia ambusta (Quercus,
Populus, Pyrus, Mallus), Apatele aceris (Quercus, Salix, Populus, Acer, Aesculus, Malus, Pyrus,
Rosa, Jiglans, Ulmus), Cosmia pyralina (Quercus, Tilia, Ulmus, Padus, Malus, Pyrus, Prunus),
Prodotis stolida (Rubia, Fragaria, Rubus, Quercus, Polyurum), Scopelosoma satellitia (Celtis,
Juglans, Ulmus, Rosa, Prunus, Pyrus, Cydonia, Crataegus), Colymnia offinis (Celtis, Juglans,
Tilia, Quercus), Euxophila rectangularia (Celtis) o> bbg.

Lo630690ls o HMT>BOL JggdbBg bsogwo Eyob BMOIs305d0 Fgol 300l
(Juniperus) ®580mqgbodg Lobgmds. M53IBs3 (0EdMS BgMo, dom bdomos 30560
Lo,  6). GEoOEmzbgdosh  odyzebos:  Bmdo  (Amygdalus),  Lsgdeool by,
A0O0RRMMMEs dbboero, dBhdbsdom: 3bMsEysgs (Lonicera iberica), amszms o bbg.
[7, 10]. 93gbstgoms 98 @OXAMBIOLME  b3oBsMIOOL  9MEFMY) OO  KAYBOS
053530009090, Fomyob 03300090L 569336905 Blepharita satura - g3b3wgds
3bM5¢Yo35Bg, Joyzowby, dmEzby, dsbsbsbg; Metachrostis strigula - bo3deol bob 4oms
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33b30905 350¢BY, dogocnmby; Lithophane socia — 0300 oM@ 23H309ds 33M06RbDY
(Prunus spinosa), Jo®omvgen 39bsby, s0dmbagegmol fonguwbg s bbgs mmemgbgdby;
Meganophria oxyacanthae - a3b3gds 3300bAbYBY, 34969cbg, Jw053%Y, SEBsDY,
05550 By.

0obM3z96  LoBoM0EIb  EMIoboMgdl: MOm, fogz56s, 353003905, 9bOMbOZ.,
Fobgo o 90. b353HMgO0L  dowsbMzbadol 53  xAMBMD 393006 MWO:
Chersotis multangula, Ch. margaritacea - 9ds@o a3b3zgds M35 dsMM35DY,
dMEOHdMIgsDY o PoGolmZowsby; Thalera decimalis s Simplecia rectali s — ds@ero
9339005 Fobgobg, Lodobby s 3MObEIMDBY.

5Q30-5P0  Jughmxzode  33gbsMgMEmdsL 330l IdEPMBOL  FYggdol
09bmxzommo  9wgdgbBgdo s 90  9©A0wgddo, Mmam®s Pobo, ozl oyMol
b3535M900L  Bgboldmyzstg gm®dgdo: Apatele rumicis, Naenia typical, Atephia alchemista
©s Lbg.

35960LGHMMOEO 8OO FoTM0YM©mgds 3gbsMgms BMOYBMWO IXYMTBJOGdO.
3500ms, awg®mds  (Astragalus caucasica), mdgwos Lobogmabarm  BMETss
bgs@oMgdobomgol: Autophila limbata, Lygophila viciae, L. craceae, Taxocampa pastinum;
Loendmob  (Salvia) s353d06mgdmeos - Eugnorisma depuncta, Cucullia blattariae, Pyrrhia
umbra, Heliothis peltigera; wowowmbosb (Centaurea) — Orthosia pistacina, Luperina
zollikhoferi, Porphyrinia parva, Panchrysia deaurata o Ubg. bmyog@omo dsmgobo
0030000  8mbo3mz5ML  GoMOmoagbl  OmamemE  bdsBmM3gMlomgol,  sbY39
3933500Lm30U.

LoOEAYwol  9goxozsG™Mos 9. §. “3oMmdomo  9bwgdgdo”  sbyy  Labgmdgdo,
OmIgdog dbmemE 53 LodEHggawdos MgaoLEMmoMYdMEo, qugbos: Chersotis hahni,
Discestra mendax, Mamestra praedita, Calophasia casta, C.freyeri, Clophana opposita,
Aporophila lutulenta, A. nigra, Autophila cataphanes, Mycteropulus puniciago, Caradrina selini,
Acontia urania, Nycteola revayana, Autographa excelsa, Astiotes neonympha - Lwmee 15
Lobgmds, g. 0. Lo®EHYolL Bombol Lobgmdsms Loghmm Momgbmdol 7,0%. ds0mysb

MAMO3glmds 003000005,  bmOE09mEIds  MISWNOHO 2930 (3IWIO0D OO
93MWMPONMS®  ©5353d0609dM0s  BY)-LbBHg30L, LEI3L s Boby356MPIBBMYdOL
bME030LMB. GobolB s LyobEIMLMS 93MM3E-(30330MHVIO  5GgseEols dJmbg
Cerastris rubricosa, ®mdgeog 9y obdgwgo Lodo@mggermdo d530H030L3060900@b
oym bmdowo [27]; 990ymddo 30 sdmbogwgm  bodo@mzgwmdo 9. SEygmols
Fo056d0E 9m303M390, 05653 ©35530JB0MG SOEY) J30MG SM3MWS(300.

M0 BYol  sbIdsxnEBHdo  sMgaoLEM0MgdMWwo  blgs@smgdol 156 Lobgmds
(Lodommzgeml  bgodoMgdol  Lsghom  Mom@gbmdol (598  Lobgmds)  35,2%),
RoMbolGMEs  sbg  398M0YMMgds:  FoMBMOL  3mobmbo®gdo - 46,1%,
00DBMbBIMHPIL 993530500 22.4%, IMbMBMbowOHgdol - 7,1%, bmerm 93Bmbscnrme-
3BMboM©9dL 90933690 - 24,4%. B6535¢M03EbM3BIdL 3530000 osbMgdom -
21,8%, B399 gd®0390L - 17,3%, bmwwm doHmgl Jdbol dzomgmogbmgsbo s 0830500
Lobgmdgdo (60,9%).
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Dma0gho  fargddo  FobmdMO30  49TMOZWgds  SHBSLoLIMDM s LgMombmen
353690 qdL dog3zomgbgds: Euxoa agricola, E. obelisca, Scotia exclamationis, Mythimna
vitellina, Apatele rumicis.

Lod@Yygwrdo GHMMmxo3Mwo 3530009008  dobgz000  FoMdMIL  bmOEGHMBowos -
44.9%, ©9bOMz0wqdL 13530500 28,8%, 3meoxsygdol - 17,3%.

™6039 500 LsOGYgedo LyBmbmEmo 2s630ms0Mgdol Mo 3030 Fgobodbgds.
9b9bos:  oBoBbE-bogbmeols (23,8%) o AsBIGbM-dgdmamdol (23,1%) 3030.
Lod@ywolb  Jugdmgomgdo  ©s  I9)HBMmBoEgdo xobol  55,8%-b  F95009bUL,
99Bmxz0wqd0s  34,0%. 3m80MO0 ©S MO BMEOIGOOL Mom©gbmdgdol  sgmo
Loobemgg 300093 9OHmbgew  5@LEGHWOOL  LoMEYygwol LbBdsMoyE  bslbosmb. gl
513365 gdmbzggzs 3. MEoLEAZ30oL  IMBsBOYGOSLL, MM “sMoMEo bsmgwo @yg
o605y gbL  2oMsds35¢  Bmbsl, MEHYgm  bobg39MMIdObMLS s  GYosb  Bmbsls
dméob” [10, 12].

5033565,  2obbo MO LoMGHYWGOLS S (BOWZIMNE  dOMGH™M3JdT0
930LGMOMYIMO  B3sBHIMGOOL Loghmm Gombol 2obsHowgdols sbseroBds 33063965,
6™3: bsogr Gygbs o BHY)-LGHI39OL 39380600 Bobol 27,5%, sdBMYdLS o
Bobg39Madbmgdls - 13,6%,  LE93gdL - 20,1%;  BYolb  BoMmEBHM3GOMNBsS
5353000900 24,2%, mo3m605b6 JugPmxzodgomsb - 1,3%, dgembs s dgeom-
LG930L F(3965M9MEMBLMb - 4,7%, 93GI0d0MbGEOS - 8,7%.

ME0bmgdls o Bobg35MmdBMGIOL  Fobsbmsb  FgeMmgdom,  9MOYIEO

AY9ggdol  BsbolEMMo LoIOMY CMP03MM0s s  LadEygwdo Fos®Imppgbowo
939b569ms  goblbgogzgdmwo Bm®mBs30900L (BYg, bosmgwo @yg, LAHI30, Fows, Xoy-
930560 IXRMBIdS BMH0RBs s 5.9.) 9bs0g3E00s.

B. ¢ygob 83965609mmemds (50-60 3-¢sb 800-900 8-¢og).

3. 399obsdzoero [10] do®mol 3Hyggddo 59M0005690L dE0bsMggdol Mombol, 3¢3336Mol,
00MH0L 5 sEBBOL J39ws ©0bYdgdOL 5B gddo Mg BHYggdlL, GMIYEgdLYEG
930MA0M0  30MHMOGIOL  M53019dM90900©D  A9dMIPObIMY MO XaMBs© 3YMRU.
bgboo: 1. @@L $HYggdoo  LMBEGHMM303MNWO  30TSGHOM  (IMWbMOO
Fo0b3HY9900) S 2. HBMB0GHIE MBOWO 35306 35305 S OMOOL, s¢sHsbol, IBH3zMOL
5 Ubg. 9mBg00L Foerol @yggdo [11, 13].

2. ©3bdgegm  Lodoomggemmls  Bgggools s  bLdGOm™m303mmo  J3g@Hyol
b35¢9M9d0L BGombs (50-60 3-sb 500-600 d-cog) (bvye. 7, 8,9) .

3obbobogag  LoMBYygedo Fgol  3MmEbgmols  LdE™Mdo,  3HYggdom, {igow-
Fomdols s gLsdmBowmo  d3gbsdggdom, 140-150-0-og B.0. ©s doolfjobgmols
3960970 5 FoOOMBMMNM3Z560 (HY))00, LdEGHOmM303Mwo J3gByoo (500-600 3-g
%.0.).

AYol 30639000 35M056GH0L Fglsliffoges 299m3033w0go: dobstggdols Gombol,
0660,  3bgbolfysols  LdEMdo;  dgmeg  35M0BEGHOLIMZOL - s@bIBgIOU,
LsdgaMgerml,  4MMool @S oFoMolb  Msombo;  Haror®-©s3306M39d0Lsm30l
LEAOE0MbsME  31bdBHgdo FgMBgME 0dbs 3063HG0Tols s oxsdgmoL  bs3Mdoro
(Lme. 7, 8).
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LodEYolb 3535  396056-bB¥GHOM303E0s. 0563MOL  LETMsE™  39I3gMOGHMOS -
3,3°-3,6°C;  53bmero@®o  8obodsMo  3gd3geedds  93gds  -15°-20°C; ogwolols
Lbodmoenm  fHerom®do  Ggddghodes  +14°+15°C—0s, doduodocrMo  +23°C,  +24°C;
359600L  3H9b0sbmds boliosmgds Bowowo Lsdrsewm feom®o boggdosbmdoom (1157-
1757 89) [22, 23].

6. 39@bmggeol [7], o. 3me53m3L30L [25, 26] s 3. gwyrobsdzoerol [10,12]
0565b3oc, QO¥MOOL AY9ggdo QO FomdYOME0 mdbgdom doMOMOPIQ
Domdmepgbocros dnMysboo (Alnus barbata), ogboo (Fraxinus excelsior), ®Eboeroom
(Carpinus caucasica), 039Ggoolb dmboo  (Quercus imeretina). 439&ygdo  boOMBL
3mb@memo ddg@o (Rhododendron ponticum), 3%s (Buxus colchica), ogbs (Laurocerasus
officinalis) s Ubg. dwoge Mol 496300930 Wosbgdo.

939bsMgms  SLYMO IR AMBIOIOLIMZ0L  bgoBeMgd0Eb  BgzgagdMogos:  Apatele
leporina — 396YysbBy, GHoMoxgby, 08sbbY, Mmbowby, su3owby; Catocala fraxini —
dboty, 0gsbby, Foxzgwby, GHoMmoxgby, mgwsbg; Orthosia gothica — GEbowsby,
dmbay, 393b3Hg, Jwosgbg; Amphipyra pyramidea — o0®sbbg, 353b3%g, GHoMoxgby,
dmbsby, 3mbGHMe ddghbg o Lbg.

A9MLgdbY  VBEMIOL  BY)JOoL  OXRAMNIOS  MBOIM  FMOZoRIMM3b0s o
0000MEJYds 89090 BMMTs309d0m: mges (Ulmus foliacea), o»moms (Morus alba),
fodero (Castanea sativa); 439hygdo: ogero (Rododendron flavum), dobgsbfiews (Cornus
australis), obfero  (Sambucus nigra); 05659006  2obLogMMMgd0m  A5FM0oMBY3S
3950sMms (Clematis vitalba) [10].

LY FEMOOLEGHM  EIXYIBJOT0  bZoBHIMGB0EID  [odewbg bJoMos: Catocala
promissa o Catephia alchymista. ™m®Mogg bgs@o®o sbg3zg 336390, FMboty o
foxngwby. ommsby dmzodmggor Euxoa agricola o Etachrostis seladona — 306390
3bmdowo 953690905, BILOSMYGds ToBMIMOZ0  FOAMSFWIIOD @S 3MOBIR00M;
bogom  dgmeg, 00300000  Lobgmdss @ LOZIMIMOMO  MEOYMGBIZ0S;  JOGS0MIBY
0030303900  9Mmo©YMmo  Lobgmds - Zanclognatha tarsicrinalis, ®mdgeog s@Jowero
§o03m3Md0L 459 GobolE s LoobEHgMglims.

d00@056Mmd580, ©oLE3gm  LogoMm3gumlb  GHYggdol (LB¥GHO™M303Mwo  J39@Yom),
b353HoMgd0l  Bombs 9O vy IEOEOSE  FodMOYMHgds, Toasd ol FgsMgdom
39350 xgMM3z560 bgds  domolfjobgmdo, ULosg (3HYggdo  39590Mmgdmwos  sHswo
RMOI309000, OmymMoEss: Joggwo (Fagus orientalis), 3g@mgobol dwmbs  (Quercus
hertwissiana), Bg39®bbocro (Acer pseudolafanus), d03g0bmol o330 (Pinus pithyusa)
(Lwe. 9) s Ubg. 9393Ygdos — FgmeMo (llex colchica), 39000@dmdowo oxbs (Laurus
nobilis), <¢bag®bol djgdo (Rododendron ungerna), 3merbwdo 3Mbgero (Crataegus
colchica) o Ubgo.

doewobgmen  Loge®do  FoMOmdL  Lbbgoolbgs  Lobgmdol  dsos  (Ranunculus),
96mmbogs (Galium), obewo (Carex elongate), Job3s®o (Urtica), bsddsbo (Iris).

50 00m396mbdo IM3M3gdME bgs@sMgd0sb Fgodwgds sgsbobgwrmon: Allphies
oxycanthae — 3mbgabyg, sewBsbyg; Conistra ligula — 3mb69abg, Jwrosgz®y, Mgy,
69390Pboby, 0g3s6%g; Apatele tridens — 34969c0%g, sEBsBy, ubowby, Tbatby,
dmysbby, GHoMoxgby, Fbogbg, oswmdsewbg; Ochropleura plecta — g9bO™bolsby,
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JobFombg, Xylina vetusa — Doddsbby 9bOM™B03IsbY, M35 dsM35Dg, oLELS o
©9bMEObY.

L3 BodoMmM3gml  IBOEMBdYdOL  BYggddo - LBOEGHMHM303Wo  J39GHYom,
b 9m3m39099cn0s B3o@M9dol 258 Lobgmds [27, 28, 29, 30], 3500 dm®oL LaMEHYwrob
096OLsbgL Jdbol 125 Lobgmds, Mog Lods®mzgerml bgs@s®mgdol gsmbol (598 Lobgmds)
20,9 %-b d9go096U.

LoMGYol “30Mmdom 96wgdgdl” 4969336905 Lryen 20 Lobgmds, 50 JmGOU:
Orthosia populeti, Craniofora pontica, Apamea aquila, Sedina biiettneri (09300m09), Eustotia
candidula  (0dg0sm0s), Cucullia prenanthis, Eublemma amabilis. dsoo  «439¢gLbmdo
A9b0Ldmygzsmmos s Lsbogmagberm  gmMIom  JFOEOMOLS  O839380MGOMEO
30bOo  3Hodol 9396509 mdlmsb.  Rombols 52,6% 39300 MmEroyMBMboEgdL,
OmIwgdog  I9HBmdg  Lo®EYwgdl  gMmobgmmob  5353806M90L.  93BMBsM9gd0s
oomgdol  28%, bmwm  93bmbogrm@-5BmbogrmEqdl  dogzmmabgds 1,9%. 50
M39BsL36gms  3500BHOGH0  JOMOMOIEIE  0LYO  SMMBOM3gbMDbos,  MHMIwOol
0905029bcmd5d0  Fgol:  BYygdsero,  Jwosgo,  dbboero,  3sdwo,  9335¢0330,
GOAO®MLYd0, Bso s .0. Dop.: Agrotis soucia s Trigonophora meticulosa - g33s¢03@o0,
9009OBgmmzsbo dzgbstggdo; Calpe capucina - ¢oodmbo, dsbo®obo, Bso s bbg.

9m3m390 b3sGsMmqd0l BobobBMO BswoBob 0033935, MM LoMEHygeol
1359965 LObgMOM0350 IO 555 S FJMJO0M FMbMEMEME0s: IbLOMBOWgdO
Fo6MdMdL  beOGHMBogdl  (00565x85M©Mds - 75/29); 39BMB0owwgdo ®omddol Lsdxge
39305 JugmMmxzowgdby (05bsgIMEM™MdS - 93/33). FoMdo FHJb0sbmds Fombol 533500
d9Bmzoe  bsbosml  s60FgoL.  FgoMgdom  gOMBIOHM3bo  3MEbMMmHo By
BoMboLEHMEMI®  JOMNBIOMZBs©  PodmoymMgds. I60d369wmzsbos obog, GmI L.
LodoMM39WMB  EVWMOYd0 5  dmobfjobgmol  I39bsMgmds  dg@fows
06@GHM™O30M00s.

4. 5030bs3egm LagsGMzgEmls dsHOL BOMOMBMMEMIbo FHYggdol B3sEHMdOL
}ombs (400-500-0s6 800-900 3 b.o.) (L. 10, 11).

@AMz gm booMmM39W ML doMOL BYggdl M39300 OO s 30Mg 393395b0Mbol
09059009090  dmoms  LobGHIol  Fgdoergds,  LwyEsTol  A9ILOLZE 06
503w gmom 3300l Bezol dodsGmwwgdoom [10, 12].

50b0dbmo F9gMo@EMmMm00sb dgufogerowos: 3E0bsMggdol - sersbsbol, dE3z3coU,
@wosbgzol, Jusbol, oMol 3gmgdo s 3Mbd@gd0: bsgsdgmwo, bsdmeo, dgx3zdolbgzo
@5 dbMmsbo.  fmonmo  ©s33060393900LbsmM30L  FgMBgMYo  0ym  oym©gbols
Bogemdowo.

Lo®BYol 3535 BmTogmo MdO0s; ol Lsdwsem Gd3gModmes 10,2°-12,8°C-
05 SOLMEOGHMOO  dobodsgr®mo  3Hgddgmodes  dghygmdl  -16°-29°C-ls  dmMob;
03obol  Lbodmowm  $Hgd3gcodmds  +20,5° - +24,8°C-0s;  5@IMLBgOMo  boergdo
dgeygqmdl 269 89-sb 776 00-doy [22, 23].

LoMEYgdo dErMmdol  3yggdo dgbmgowMos [13]. 905505, S0IMBOZEgo
LodoMmM39wml 35M0L  FYggdol  GHIM0GMM0s  smM30L9dMEr0s  Legwol  dgmMbymdols
3MWGHOJPom, 8o3Msd 0of, Losz GY) X9O 30093 99dmMBs, MmO GH0300 MO

fomdmpaboro. gl sM0ol:  Foerol BHygggdo, MmIgog 3. gMErobsdzoeol  [10]
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sBMom  oblbgeggds  FMesBoMMO  Foerol  BYggdologsh o dsMol  dEPMdOL
Y9900, OMmIgdo dmgdol Jowmgdsdgs dJobveo.

Fool Byggdl — 99353000 90bsMIgd0L 33H3360L, Jusbol s sesBsbol J3gws
G9M3Lgdo. BYg Pomdmagboeos 899ga0 BmMTs30gd00: S¢rgol by (Populus hybrida,
P. nigra), Godogo (Salix ssp.), ogws (Ulmus subcosa), osgoewbo (Tamarix), 4330
(Hippophoe rhamnoides), G@Ebogs, dibsro, 39969e0, bods®@wwo (Mespilus sp.) s bbg.
(L. 10).

Fowol  (Yy9ggddo  9m3m390e  b3s@Mgool  Bobsdo  FoMdMOL  SBMbowyM-
93BMmboMmHo  Lobgmdgdo. 93BMmboergdo  3MmWoRsYGd0s S  JoMHOMOI©  33b3Y0>
OEbowsby, Asboewbg, 3MbgbBg o ©.9. domdolb  Bmbol 99dJdbger  LobgMdYOS©
dgodegds dogoBbomo: Euxoa agricola, Noctua orbona, Xestia xanthographa, Mamestra
brassicae, M. genistae, Xylina ornithopus, Xylomiges conspicillaris, Mythimna vitellina, Apatele
rumicis, Phlogophora meticulosa, Axylia putris s Ubg. bvyer 17,6%.

500mlsgergm  LsgdoMmggemls  ddMsgo  Goombgdol  g3sgols s  damolLfjobgmols
Y9900 - 0O HoMmdmagbowos dMbols bbgoalbgs Lobgmdom, oo dmGol
290m0MBg3s  aMdgerymbfs  dwmbo  (Quercus  fongipes)  ogEolbs @S o0l
dmbofoggmdom. 39350 gd9d%g  23b39ds Joomvyemo  dwmbs  (Q. iberica), §odeo
(Castanea sativa), dobog®ol bg39®mbbogno (Acer campester), go®ggero (Sorbus terminalis),
03960, mgws s bbg. 35G350 39630050900 4393Yg, OmIgedoi  dgol:
dobo, 399690, sL3owo, BEIsOEHWo, FbFgoBo (Evonimus) s Ubg.  dogoobmgzsb
LoggoML JIbobl: dgomgbiems (Lithosperum), ds@3g3sm@sbs (Lathyrus), gom@olbwyens (Prymula
macrocalyx) s Ubg. [10, 31].

50b0dbmer d0mddo bgzs@oMmgdol 53ovbs, F9Mmd0m IMs35wRgMM3b0s, Fo00b:
Agrotis punicea - 33b30gds gmambg, doyzswbyg; Catocala promissa - B39399egdM030
Lobgmdos, 43b3gds [odanby, dmbsby, foxmgarbg; Catephia alchimista — 0dgosmos,
23637905 Podabg, dMbsbyg; Metachrostis seladona — 0dg300m00, 33b3gds MMMbY;
Euxoa agricola — go®Momm 3meogsyos; Amathes baja — 23b3w0gds Jer0s3%y, sdgenhy
(Sorbus), 9syzoemBy; Apatele strigiosa — 033000005, a3b3090s ™9y, 3MbgLbY,
3130BY, Aboebg, GHYgdsedg s Lbg.

Boobmgzbgdmsb  ozegdoMgdmeros: Ectypa glyphica — 93b3wgds 05¢333503965%9
(Lathyrus), 835965%9, JFobFobg; Lygophila craccae — g3bggds do¢3303565%7,
390339wsvY;  FMOOLbsbg  (Prymula),  Lwyew 1T Lobgmdol  B3s@sM0s
©55304L0MYOME0O.

LoOGYol oM gddo,  SYOW-5A0  asBgbow  Bygbg,  FgmMso
3396509 mds 3963000009d0. dBJ6sOM0EB sbgmos 9. §. »x9y-93e0sbo” [7]. 53
OXPINIOSG0  ©MmIoboMmgdl dgdgo (Paliurus spina), 3vbgero (Crataegus), 3ogosbol
bgFOgwo obry dogxoys (Rhamnus pallasii), gMoszers (Spiraea hypericifolia), gsbdobo
(Jasminum sp.) s Ubg. sbgo gm®Is30530 LOFAMOEOlL IMY35MYe0 Lobgmdgdo 0yMol
oogl: Scotia obesa, Ochropleura plecta, Mamestra oleracea, M. genistae, Xylina exoleta,
Polymixis rufocincta, Antitype chi, Oria musculosa, Callistige mi, Leucanitis cailino s Ubg.

500mlsgegm  LodoMmzgwmli  GsGmMmBMOEM3zsbo  GyYggdo  bLMBEGHOM303MEo
430040 33b3Wds  BMLs s  FmolLfjobgmTo, dobstry  sEsBboL  3gwBy. 3530
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3965@0-dGHMM303w0s;  farol  Bodwmowm  G9d3gGedmes  +12°C-0s;  3H9bosbmds
oofiggl 1017 93-L; 339boMgMeo  LogsMo  IM935wRIMOM35605, GMIgEms  FmEMOLSS
96099900 s Igusdgmero 39MHomEol Mgaoddgdoa (sdmgbol bsz@dswo) (bwe.11).

AYolL oMo FMEMT>3005 MEbows, foxgwo, wogsbo, xmbyxmeo (Staphylea
pinnata), 353wol by (Juglans regia), b939MBbogo, fodewo @s ULbg. JoMo@os
239300000900 9393Yg ©° 39¢obm3sb0  LogeMo, M®MIGEms FmMoL  QedmoMBg3s
dogygocmo  (Rubus), csg3bs (Laurocerasus officinalis), 9dg®o (Rododendron sp.), gofitm
9609dgd0: Leontice Smirnovi, Primula Juliae, Gentiana Lagodechiana, Paoenia Mlokosewischii
s Ubg. Byggdo 393605 330365 s bogbo [32, 33].

00m396MBOL 53 OXAMNBIOOLOIMZOL  TSbILOIMYIWO  5©IMBBES  BZEIMYIOL
09000930  Lobgmdgdo: Euxoa agricola, Amphipyra pyramidalis - 93bggds dmbsbg,
X93MOEbosby, 0ganbyg; A. perflua - agbgzgds dmbsty, mgwsby, GHoMoxgby; Colymnia
offinis - 93b3wYds 3030l bgby; Catocala promissa s Catephia alchymista - 43b3w9ds
DodBg.  B35@BHIMGOOL LGBl LOFIMBO®  ASBLOIMMMGO0  godmomMBagzs:
Oebows,  (39¢b30, foxgwo, B9390Pbswo, Toyzswo s o 4. B39MwgdmH030
3M@O0RHRGO0  dM3M3900s  9Mgm3g  ©oRbsbg o FdgMbgE. dogrebmzsb
93965699006 Mbzo  ILEbEGdOm  Jo8MmoMBg3s: FMGMLyews — Chersotis fimbrialis,
Noctua janthina, Diarsia mendica, Amathes ditrapezium o bosmggws (Gentiana) —
Callopistria purpureofasciata, C. latreillei, Phlogophora scita, Euplexia lucipara.

50dMboggm  LOJoMMZIWML  BIODMBMOMZD  BYgdo,  LMOGHOM303MEO
9390¢90m, 8930300  BsboEoll BsMbolEBNMMO  Imbo399900L Fg30MHOL30EMNdST 58539
A030L L3I LodoMm3geml }Ygadmasb 23583965, Gd d39bsMgMo  LogsGOLs
@5 3wods@ol  dbgoglgds  J9OHEBmosbms  Bobsbgz  sobbgds.  Fogooms,
H353909000 508. LsMMZgE ML IO LYBdGHMM3039030 FM3M37d0Wos Lobgmdgdo,
OMIwgdog  9©Mg  3bmdowo  ogm  Fbmerm© L3I LoJIMMZIMEE 96
dbmemE  sx3bsbgmosb: Haemorophagia fuciformis, Ochrostigma melagona, Sideridis
impudens, Crino adusta, Athetis blanda, A. pulmonaris, Erastria venustula, Herminia griphalis,
H. crinalis, Hypenoides tenialis, Cidaria udentaria [27, 28]. bmgom ©@sbs®Bgbo LagMom
Lobgmdgdol MIgBHLMdS 30OM-, 30OM-IgbMmTBoo 56 FgBMmTBoEOs.

50939050, 503Mb3Eg0 BodoMMZIWML B MBOLS @S dmofobgmols  Byggdol
b353H9Mm900L 359965 15305Mm© FEOIMO (297 Lobgmds, 569 LodsGmMzgerml bgs@oMgdols
Lobgmdgdol LogMmm MomEIbmdol 49,7%), 0M935¢RIOMZ60 S MEOOYObIMMos [34
- 40].

xobol  36033b6germzsbo  bBoffoero  (56,3%)  mwoamBmbowos,  G@Iwgdos
©0MdOLs @5 dmobfobgomol  BHYggol 53538060908 gHmol FbMog ol GHYyggdol
2B (29BLo3MMMYO0m  IPPOMBOWGd0) s TgmMgl  TbEOZ, LBIW3MGIO
AY9ggdol  Bobsbmab  (RobL3MMOGdom  BYg-LGg3oLs @S LEI3L  BMOTYdO);
93600BMmboegdo 28,1%-05, 0LOBO oMM M6 93039 YdIMO S LodsGmzggemls
AYobs s 3HYg-LAY3L BHIOOGHMM05DY Y39Wsb 43b3Yds. Fom Fog3MmM3bgds: Euxoa
agricola, Scotia segetum, S, exclamacionis, Ochropleura plecta, Noctua pronuba, Amathes c-
nigrum o Ubg. sBmbowgdo s  93BMbsE@-06EHMsHMbocgdo, Ly  gOms,
9950099696 gombols 13,3%-b.
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296L539MMIB0®  YMMoLagdos  LoMEYwol “3oMHmdomo 9bgdgdo”: Lycophotia
molothina, Discestra stigmosa. Uodo®mggerm 53 Lobgmdgdobsmgol  ©930G9gLo
BO©OWMImo  LEBPZM0s; “30MMd0m  9bYIGOL” 2ob9g3M3bgds Sliggg Mamestra zea,
Hadena albimacula, Aporophyla lutulenta, Apaema anceps, Luperina zollicoferi, Nyctoela
revayana, Astiotes neonympha, Leucanitis herzi — bwzyer 13 Lobgmds 96 4,3% Lob@GHyaol
Rombol (b 297 Lobgmds). yggews gl Lobgmds 0dgz0smo, ghmgwmero (Discestra
stigmosa) 56 Loa®Eywol 0dgz0smo dmbadmgstos (Lycophotia molothina).

HoEbmdM0350, Lobgmdsms 54,7% b doMomso bsfowo, dgomgmosbmgsbos,
bmaoE 0030000 6 gMmgMEos. B3gEgd®oggdl s IMO35¢MoiEbmzbgdl wn353050m
453%, Bomgob  MdgBHalmds  gwoffocdo  Modmgbodg  momdsL 0dwg3ls, 33b3090s
00mgdol domgeo ol 206353e0mdsdo s Jabol LodEywolb LoghHmm gmbU.

GHOMB03MWO 393006 9d0l 0350 BsBOHOLOM Robob QOO fowo
©96OMxowadbg  dmol —  39,6%; dom ImMbLEg3l  bmOGMmBowgdo - 30,9%,
30GHOMBIBL 3530000 15,8%, ©sbseBgbo mEbmdos.

LoMEYwolb  gobol BmOIoMds J0dobsmgMmds GHYol domEgbmbBol  d5Bsby.
5003™m0  gomboll  §sdYz96  doMmgl  (474%) JIBol  BHYol  30dsBHmb o
9396509MmdLbsb 53930060930 FmEOTGO0.  sFSLMIB  LaBEYgwo OG0
AYosbo  80bzmadom,  BHYobdoMmgdom, bosmgwo  GIHEM™MIGPom s  8.0. 6o
3965300md7dL  s1939 BYJVAHI3MB 35380690 BobgmdYdOL 130MYcML s Foo
Lombggl (35,6%), bsMBgbo B396m30L oM 339390 96 930M0d0MbEJd0.

539960l 3gbmsb sdM30GOIMgdOL  965¢r0Bds 23083965, MHMI  JugHMmBOEMGO
X350 (3990dLgBmzomgdo,  JughHmzowgdo)  MogbmdMozs  (41,7%) 0dwgbs
Sbmbsy  99bmBom®  xaRmeb (46,1%) (89BmxBowo, 30OMIGTHMBOO  ©d
30OMBOE0), I 493096l sbIbL BombBol Momdsbg s sl LrydomoE boliosml
9603Fq0L (0b. 0sgbmbo).

LodoMM39gML OB MBJOOLS S JoLobgmol  (LvdIMbEBME)  Loggbr®do
(b0308  ©@Mbosd 800-900 8-g) PogMH0sbgdMY 4 LoMBHYols S  FOWIIIL0
00mGH™M3900L  By6olGMM-93mmyomemo  Imbs39gdgdol  I30MOL30MYdST  330B39b6s,
Omd  JoOEexaO®056930L  9dmbgzg35d0  BEBVOWMMI© MO0  LSMEYIWO 0339009d9,
O0dwgdog  OMMOE  BombolGM®mo, 939 93MWMYPOMEO  XAMBJOom LM
056b390M530s A s B 93mma0m-sbdsn@ Mo sMoombgdols dmbs39390msb.
30603909, 5dob J0BgHos Ols, MMI H3Z9EIMJdO 59BH0VIMSE IBMHI6O O BOGHMBOQO
30969005, FoOOM 5MHJowom, o3 bsomow solsbs 303 396l doge  domgdmen
332930L 890J390bg (0b. ©ospbmbo).

©053bmbo

301906030 obsfowgds (B30l mbosb 800-900
gobobG Mo | )

X3MIBIO0 (00565935600 M0d5)
A. 110500 QO ‘ B. &yob 939656190 mds
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SO0 YI0
Robs 481 (46,4%) 555 (53,6%)
©96OMBoE9d0 94 (29,7%) 223 (70,3%)
bmOGHMGBOGI0 220 (55,6%) 175 (44,3%)
99BMmz0wqd0 110 (27,1%) 297 (72,9%)
JugOMRowgdo 287 (62,4%) 173 (37,6%)
5Bmbsergdo 456 (45,8%) 539 (59,5%)
dmbmbmbsengdo 25 (61,0%) 16 (39,0%)

353365

LodoMM39WMl  EIBdMBGdOLs @S  dMoLfobgmol  (L933MbEHBMMO)  Loggby®do
(B30L Mbosb 800-900 T-g) @ogH0sbgdMo 4 LoMEYWOobs @S  (FOW3GIO
30m@M3900L Bs960LEHWM-93MmE™A0ME® Fglfogerol 9909700 dLgm0s:

L. Lobgmd®mogs Y439wabg 900  s@dmPbs  50dmbogwgo  LodoOmzgerml
RBOOOMRMNM3bo  @yg - 297 (32,1%), 09909y dm©ol  LGHI30L, GY)-LGHI30L s
300  AYol Lod@Gygwo - 280 (30,3%), 9nO® 9gOHOGFIOM3bs©  49dm0ygm@gds
©5L53Wgm  LOJoOMZIWML 3HYggd0 LMBOGHOM303MWo J39BYoo - 258 (27,9%), dmeomb,
Bobg306Mmsdbm s Msdbm - 201 (21,7%).

2. 15JoMHMNZYML BOOOOMBMMNMIsD0  BYggdol gombobBmemo Lbodow®y (32,1%)
2390mf397os o5 Fo@mdmagboe 939bsgms goblibgs39d0me RMmMIszosms Lowbzom
(Y9, bsogamo @Yy, bLAHJ30, Fows, X93-93w05b0, BOHOYBs s 5.9.).

39056090000 MO S FMBMAGHMbMGO© 49dM0gM@mgds L. BodsMmzggamls
05M0L  HYggdo LMBOEBHMM303MWwo J39BYom (27,9%), 580l JoBgbos: FoMdo FHgbosbmds,
93965090 Logsmol  9hmxgmgzbgds ©s BOHMIMYI6MHO  BoBHMOO.  5ToLM,
Q©OBWMOoLs @5  dmolLfjobgmols  dogaro  BgMo@meos mGMo3g  dgdmbgzglzsdo
MEOOSB0DBYIMos s FNE0sbs© MOl s»M30L9dMo  Lmgwol  dg@bymdOL
390GHMOGP0m. BoMBoLEBHMOMO© FgIMYO00  IMSZ5BIOM3B0s  SMOEWO  (BYggdol
@5 BYg-LAI3L  LodBygwo  (30,3%). o 89300  Lobgmds  9300BMbsWMMHos
L5doMM39WMl  BIOOGHMO05DY BIOMMOLS  J93MEILYOME0. BMBOLEMS© dE0gH
99D Mwos  65bg35Mmsdbmgdols s LBEg3o  (21,7%), 63 LaBGHYwob
9JbGHOYIsMGO  306OHMdJPom s I3gbsMgMwo  LogsMol  ghmRgM™M3bgdom  Mbs
50bLBLU.

3. LadoMob3otmm brMsmos 9. §. “VoOGHgwolb 9bwgdgdol” TgsMgdolsl. 50
990mbgzg35d0  MHobmdM0350  FoOOMIL  Bobg39M¥dbmMls s BBHI30L B0bsamo
Lobgmdgdo - 14 (124% Lod@Eywgdol 96@gdgdol  Loghomm  xsdosb); 3999
5000 GYolb - 11 (10%), 500mbogego LodoMm39geml BsONMBMOE™M3b0  EHyob
- 9(6,4%), ©5 dMmb LI BodoMmzgml Fyol, LMBEGHMM303MWwo J39GYom -
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7 (5,5%). sbgmo  36MmEg6GHMIo  3obsRsMm@Mds  godmdEobsdgmdl 0d  dmbgdcmoz0
(530MGHMOO 5 BOMGHME0) 300HMBIO0B, Moms3 gb LoMEYwdo boliosmgds.

4. b5JoMM39wML  BOEMIOLS s doLHobgMOL (B30l Mbosd 800-900 d.)
RoboLEGWME B39dBHMTo, BHYosb LoMEYwgdls s d0mdgddo 33900L B3YEOSWODIE00M
©obOMmxzomgdo (223 Lobgmds)  LFsMOMOL  beOGHMBowgdl (175 Lobgmds),
99L50530LOE, BIODMBMMNEWMZD  3HYggddo dMm3Mm390Mo  bzs@eMgdol  Lobmgdgdol
LogOom  Momgbmdol (555  Lobmgds) 40,2% s  315%, 85906, Mm©absg
Bobg306sdbmgdls  @o  BYg-LAG3L  Bobsdo, BMPMOE  IMLsEmEbyo  0ygm,
boOGHmgzgowgdo (220 Lobgmds)  LFsdMBL ©96MHMB0gdL (94 Lobgmdo),
d9L50580L5, MO0 FoMYAML BZoEMGIOL LEbMYdGOOL LogMHM MoMmEIbmdol (481
Lobmgds) — 45,7% s 20,0%.

5. 396056 ©58M300090vgdsdo X MBIOOL Fg306H0L30MHJO0M OPRJ6OE0s, BIMD
ME0bMgdol,  bobg3smodbmgdol,  LGHI39OOL s VMONO  BYg-LBGgdol
JugOmBowNMHo  Gombs (287 Lobgmds - 59,7%) ©@m3obo®mgdl  dgbmBowgdby (110
Lobgmds - 22,8%). @obogwgm @  93mbogergm  bodoMmzgemlb  @sdErmdols s
doolfjobgooll BMOMBMOEM3b  BYyggddo  Lyesmo  Ls3oMmoLb3oMOms:  of
39BmxoMOo  Lobgmdgdo (297 Lobgmds - 53,5%) 909d5390s Jughmzowgdls (173
Lobgmds - 31,2%).

6. LodoMm™M39ML  EdMBOLS @S JoLfiobgmol  (LmdIMbEESBMEM) 1-0sEmdMog
LogggbMdo (B30l MboEsE 800-900 0-©g) 2o9MM0569dMo 4 LaGEywolbs s
BOW3gMNEo  30mGHM3gddo  bzo@omgdol  BobolidM-93mwmyom@mo  dmbsgdgdols
99x9M900m 0330009035 MM  LEMEYIWo, OMIId03 OMYMOE GobobEwemo, sg39
93M@MP0NMH0  XAMBIOOL  ©306MH0L30MOGd0M  LOMEr  MIbbggesdos A s B
9300 MA0)M-56AIREMO IM0MEYOL6;

7. ©053bmBdo Imzgdno A ©s B Lad@Eygawgdol osOomeo s 399doweo
(53,1% : 46,9%) x3m89d0L X990 0b@gduo, Lodmomgdsls 435dwg3L o35L3bsm, BHMJ
30039  BoEMmdM030  Loxgbwm®do (BL30L Mbosb 800-900 9) goblobwgdwmaro
b353H9M900L Bogbs M30LMdM0Z35 1YT0IMHOEMW0S.
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Some Ecological Peculiarities of Expansion of Nattflies Fauna in the
Lowland and Submountain Regions of Georgia
(Lepidoptera, Noctuidae)

E. Didmanidze, V. Petrov

Summary

Four landscape zones on the lowland and submountain territory of Georgia (up to 800-900 m
above sea level) are discussed: 1. deciduous forest of the East Georgia; 2. steppe, forest-steppe
and arid forest; 3. West Georgian forests with subtropical under wood and 4. semidesert and
desert.

Based on the results of the perennial seasonal observations (1970-2000 years) faunistic-
ecological structure of Nattflies is identified: species diversity, trophic specialization, ecological
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and zonal groups. The “conditional endemics”, specific, rare and background species of the zones
are identified.

Faunistic-ecological data comparison revealed that nattflies species diversity and isolation of
zones are directly related to the vegetation diversity of the zones. The fact that nattflies are
phytophagous insects was clearly evidenced once more by the results of the research conducted
by us.The research revealed that distribution of nattflies in different vegetation belts basing both
on faunal and ecological groups coincides with the two eco-landscape regions identified by
botanists: A. sub-arid and arid landscape (50-60 m a.s.l.) encompassing first two vegetation belts
and B. forest vegetation (from 50-60 m to 800-900 m a.s.l.) covering third and fourth vegetation
belts. The reason of this coincidence is that although nuttflies are phytophagous insects they are
active flyers, which is reflected in our results.

117



XXIV Proceedings of the Institute of Zoology 2015

omnbBHmGsgogdo

(BMGH™ 9. ©0©Isb0doLs)

L. 1. JoM 330 M356-58D0bosbo (Festuca-Artemisia) bsbgz561ms0bm; ges6M-
doModo.

6. 2. goOHobosb (Salsola dendroises) s byObdm0osb (S.nodulosa) 9gosdmdosbo

Bobg3569050bM; 2oMHdbO-mMsbermo.
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L. 3. %53-9300560 dhdbs®o (o3xoxo-Rhamnus Pallasii 5 bbg.) 35G9x 0L
d00Lfobgmob gododzwgdme J9qdby.

bmE. 4. 30336560 9esMOL 5303300 (Pinus eldarica); geros6-t10ob J9oo.
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'*‘.

L@, 5. bomgero @yg (BY9-LBI30)b53093w0l bob (Pistacia mutica) FmOISE00M;
3580 ™3560L Bs3Mdseo.

L@, 6. bomgero @yg bdoco 0305600 (Junuperus); 563sDoL Jaob Jsermgdo.
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L@, 7. 30000bm™o Byg 3mewbw®o dgboo (Quercus hartwissiana), 3mebwy®o
bmGemomo (Hedera colchica) s bwgd@®Hm30399e00 939@Y90m; 306@®0dol b536Mdseo.

L. 8. dobfiobgmols ¢yg dgwrdzom (Zelcova carpinifolia), §odergmows (Quercus

castaneifolia) 5 0396wo (Q. imeretina) 3MbbOMOM; X 5dgmOL b53Mdswo.

121



XXIV Proceedings of the Institute of Zoology 2015

_.:n-;:;.“_q':'ﬁ..;'nai.t_t;.a_..:;'n.-.-'i.

-

L@, 9. 8530 B30L LsbsdoMm 803F3060m0L B0 F3bsMom (Pinus pithyusa); d0F30bm0l
Bo30doo.

L@, 10. Foerol Byg Joa3oL (Hippophae rhamnoides) 3m®353000; 2560060l

Lo8MboOMgM I9MHbgmds.
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-
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L. 11. BoOOOMBMNEM3560 Byg , 3. IOMToLFYol bgmds; wsymgbols
Bo3Mdsgo.
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00l Lobgeafogm MbogzgMlo@gdol
Drmgemyool 0bLEGoGWEHOL 3memgdogdo

5. 396sMM30, 9. 3Hss0s, b. BYRIESMGO

Dm0l 0bLEGHOGHME0, 0E0osL Lobgwdfonm MbogzgmLodgEo
J. Peagwmygs830¢0l 3/5, 0162, 000¢obo, bodsGomggerm
a.s.kandaurov@gmail.com

Drmgemaool 0bLEBHOGHWEOL 3megd3ool oLEHMMOoS

Lodomzgeml  d936096Mgdsms 535009300l Brmmermyools 0bLEHOGMGHOL (5375050
0osl  Lobgwdfoxm  mboggmloGg@ol  bmmewmaool 0blGHoGME0)  3Mmegd3ogdol
d9a60m3905 ©s0fiym 1932 Garosh, LLM3 dg3bogmgdsms 935009d0ol  LodsMmgganmls
BOE05ol  BMMEMmao©o  BgdB™mOol  Bsdmygoodgdol 9909y, Bmmemyom®
b9gdBHmOdo 39Fomds 0fygl Lbzoolbgs sfgligd«ergdgd0Ib, saMgm3g Lbgs LsdFmms
6913999039006 Il ds b3g305eolGHYOTs, OMIWYdTs3 b IMoEBIL Mogolo
309930900. 5800850 0bLEHOGGHOL 3Mwgd30530 50dMBbs XX byw)3bol sbsfiyoldo
dgammgoo  d30Mmgmoabmgsbo  dsloems  LodoMm39wmsb,  sHYMd0X 9B0Ib,
bmdbgP0B s OHMLgPO0EH. 1941 (oD Fooswo 250539 BodsMMZgE Ml
d93609M90509 535009905. 53539 F9l DM myoEo bgdEHMMOL doBIBY BodmysEr0dEs
DmEmyool 06LEHOGHMEH0, ML 89gRo IM3Y3s Bo33eg30 MJsEH03ZOL AOBIMNMZIOS
5 3sboeols IM3Mm39d0L  FgbodegdemdOl bBMEs. 58 dMIgbGH0Ib s0Hym J3gybols
339960L  4905Dmdogho Fgufoges. 39651369 Hargddo momdoms (33¢0L, IBEHoEHgdOL
3993060900l @5 sbogn Fgbmdsdo gosoligerol 2odm 3¢mwgd309gdol Bmbl dgqdsds Moo
05653860 gdoL 306050 3n9J30900.

Lodomzgeml 893609Gmgdsms 53509300l Bmmemyool 0blEGoGHMEL 3Mmegdzogdo
™m0 b5fooligeb  Fgpqos:  LodoMmzgwml g BHYMHoGHMM0sDg  0bLEOGHMEOL
056593OMIgengdol doge 60 ferol as6dogwrmdsdo (1932-1992 (argddo) Fgadm3z0o
MbgMbgdem  3bmzgwms  3mgd30900 s bg@bgdwosh  gbmggwms  3memgdaos,
OmIgoi  doMomso©  HoMmImoagbowos  dgotg  dmdmdhmgmgdom,  O®Iol
39360M3905L3 bgerddmgzsbgemds 8. JoErm3aL3o.

MbgMbgdem  3bmggwms  Logmergdzom gBmbo  doMomoi  FoMdmoagbowos
bbgoalibgs Labgmdols 3fgmgd0m, GMIwgdoa dgaMmzomos bgsslbgs Godumbmdowm®
X2IBD ImFMo39 b3g305¢0LEHJOOL F0gM: 0. D5039g3s (d50Wobxmgdo - Hemiptera), d.
3MIX900dg  (OROM06gdo - Diptera), 5. Fmmzsgs (3bgodyddgws bmimado -
Curculionidae), 0. x5005900300 (BoOHBOEGHW35ds bmFmgdo - Scarabaeidae), 6. G930
(0B bm3mgdo - Carabidae), 0. bLyBgOPIEsdg (BmoOmFsdos - Chrysomelidae), .
705053300 (30563390 gdo - Formicidae), 9. dgbgowos (393wgdo - Lepidoptera,
30350900 - Cicadidae), ©. Log9b3m (3939wgdo - Lepidoptera, L{HmORO™MOs69d0 -
Orthoptera, ®®ogLgdo - Thysanoptera), s. X0dwsd) s 3. sbgzmgosbo (dMacmado -
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Hemiptera, Aphidoidea). ®53 389500396L 12  FodbmbmdomMo xamxzol  mgds@d
3009d3050.

©MqoLsM30L, POl Lo3dom© SMBLOWE Lbosdo Fg@sbowos 3 580 Lobgmds,
OmIwgdo3 3969300369006 Lod Moyl (Hemiptera, Diptera, Coleoptera), 115 cxsbls o
417 2356L. 96¢MAMEMma0)MH0 FoLoerol OO boHowo 3563390100, Boasd x9M 300093
09360 Jobogns MBYdS 35300L LogggbqdBY o JEPMEYOS M530L 83309350 GdL.

MOMBSBs0Mgd0 - Arachnidae (o60mygboos 3. M930L, b. xoxsGodol, d.
9% 9659300l s 3. Log093sL dogH FgaM390Eo 3MWYJ30Jd0m (FOMOMIWI -
3303900 - Acari) - 1150-%g 99@0 Lobgmds, MmIgdos 396939336905 8 Mogl, 155 My sbl,
417 2350U.

3M099d30sdo 0bsbgds @. wgzx39L d0ge T9aMMm393)e00, dmermlszgdol 400 Labgmdols
Bog965, LEHYMBYOO Q9905670 ME0 50056 207 @35Md0, 79 mxsbTdo s Lsdo JwsboL
(Bivalvia, Gastropoda, Polyplacophora) 26 60ydo.

2013 Hgeob bogmegdgom RmbEL dg9ds@s 9. Y43035dol doge 35335B00L JoLIEHodO

9936039090 F0sggagdol (Lumbricidae) 309¢0gd305, GmIgarog Foddmoygbowos 8
mxobols 89 Lsbgmdoo [1].

bMBOM  3oM5BOGHO  0bsbgds  3M35M5EJOOL  Loboor  Lobogbg dobgdby.  doloews
9926003909905 d. Y65930¢0L  bgeddn3s69mdom  35Mm5BoGMEwmyqdols doge: o.
OEMbs0s, 9. Bo395096M0dg (39dNIHM3MOOL  3oMsDoGMEo F0900), J. T53909MH0Y
(00939900 3565D0EJd0), 0.4Mm3905930¢0 (35M5HOE0 MToMEH039L9d0).

Logmergdiom gmbodo sOLGdMo Lobgmdgdol oML bogdo  gsdmdzgybs
BmmEmyool 0bLEGoGWEHOL 9Gmdgddo (2, 3, 4].

dmm  fengdol  2063s3¢mdsdo, bgMbgdwwm  3bmggms  3megdsgool  8g3Lgds
3983960bgdMmos. FMdYgds 96EHMIMEMPOIM0 3Mgd(30900L ©3MT53905, SVMOEHIO,
39H9Mm0H30s. 98 Bogddosbmdsdo  LobmMzgwo 0dbgdms o6y  L3gEoswoliBgdol
Borongo.

bgebgdeosbo 3bmz9egdol 3mergdsos

B39b0  3margdEogdol  dgmeg  bsfowlb - fzGowo  dmdwdfimgzemgdol  3margdEos
096008 5y9bL, HMIglsg OO d93D0gM Mo OMYGOIEYds 5d3L. dbgEo LogsMsmEM.,
Omd mEqbdg 4963gmOHEOYL SBgmo  FoBIBHIVOOL S AJMYMOIBROMWO  EOBIMZoL  dJmbg
309dzool 89aMmagds. 1938 Fgarl, LogOmsdmMobm MMHMOIOHMBIOOL 583539056
©53930060900m, 393609690505  535009F00L  LoJoMMZIEXOML  FOEI0SEL YIS
d99bFoges  BMEbggdol 53obols F9sa9bemds s FogMEIWgds LadoMmzgurmdo.
1939-1947 §ergddo 15330930 9ol - "bogsMm39wmdo go3MEIwgdMwo IGmMbywgdols
93MEMA0M-29MAMOBOME0  25b65H0egds”, FguMEgdslmsb ©s39380609d0m {izMowo
dmdxdfmgzmgdol Jgacmm3z9ds  M9RMMsOs© 80d0bsMgmds. 1946-1948 (jengddo
93O bgdmos 3FgH0Fsdogdols s bgug®mosbgdol dgadmmagqds mgdol
"Bodoomzggerml  9G9m0Fsd0s ©s  bgrg®mosbo  dmdmahmacmgdo"  Tgieregdsliosb
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©53938009000. 39MAMIGB0MWs© i Loy IMO3o3L Jmger LodoMmzgeml. 49gadols
d0bg300 doboerol Im3™m3z90s 2obbmM30gw@s 108 a9my®mogomw 31bd@do. saxMgmag
bbgs 0935@0308 99139000309d0L 3domdol EMHML 35MogEEms© bgdms (3Mowo
dxdMdfmzmgdol  3megdiogdol  dgglgds (92 3996dBH0sb).  gm3zgwfiwomGoo
JONOOMMWO©  Bbgoolbgs  saowgddo  gOmosbo  39mmm©o3zoL  edmygbgdom
50096039  gdudgoiEos  9MTsmds.  8mM3Mm3d0o  Fologrs 250593900
WO¥MEOSGHMOOSL, 3985300900 5 0PIIMOS 3M9d305d0.

d. 90Em3Lzo bgwddm3zs69wmdEs  3Mmgd30gdol  Fgacmgzqdsl 1972 farsdg,
3990092 (3000 ddmdfmzdgdol 3megd3og00L 3MmGH™MOO 0gm 0. dmMA0wg3L3o0s-
BoBo.

bgHbgdeosbo 3bMZgErgdol 3mergdaool 899scagbermds

0. omglzol doge Fgammazgdmwo (zhowo dxdmadfimzmgdol 3megdszos dmosagh
Lodomzgermdo 4930390900 (i30owo ddndfimg®gdol bmo Gopl (Soricomorpha,
Erinaceomorpha, Chiroptera, Lagomorpha, Rodentia), 5 0&53909wmos (Carnivora) g6o
Lobgmdsl - gomgsws Mustela nivalis (53 93%.). §3Gowo dwdxadfimgz®gdol 3megdzool
393w myo 458md399bs 1989 {gwbl. 3mwgd300l 3o@swmado 9g@sboos 11 mysbol, 34
335600, 65 Lobgmdol 12850 gabgddwsto [5]. Lsdfmbsdm, ®Iolm3ol gl 3sGswmao
565B5305M0L5 LM SLobgL 3megdiEool 89950ygbePMdL, Mo 3E9d30gdoL sbowo
BsLorom  F93bgdoms s LoLEBYIsGHOZMBMS  Boge  FMOZ50  LbgMdOL  dodsMron
d9b909gd900L 9330 5™l 9dmf3gmeo. dogeo gl Bobows BoGEEgdols @
39009600 3530L Joegdols Loboom sGol gbobmemo. 2000 g3b9a3esmBY gEHo 0bsbgds
Lboggodbosgom Lbombgdo 99damdo  ©sd3s3900L doBbom. Jmergdiosdo  Fgbsbumaros
Bodmlbgdol s 939390wgdol o308  Joagdo, dopesd LgMowmo Tobows  sMHOL
dbmEmE 5MB3bY (22 93B.) s 939 (47 92b.). 535U o6, 5OLYIMBL $353000900L o
939096353900 L3oMEHT0 s530JLOMYIO Tolvers.

1992 §e0sdy Lodomzgeml 893bogMgdsms 535009800l Bmmemaool 0bbGHoGEGHol
3009930900  0b65bgdMEs  Lomoglmgddo, MmIgeog Fggbodsdgdms  BmmEmyowGo
3sboegdol dgbobgzols bm®mdgol. 1992 fiewols 8999, ©gdy 396 bg@bgds Lodwnbgmdm
39930900l F9bobgz0ol 306HMdYOOL (339, MMIYOE ITBI03IO0S BodsMmZgmls
3990 GYO0L BodobobEHMml dog [6]. 59 E™IMIIBEHOL Msbsbdso:

1. 309930900l boEo3d0 3H939MoGVIMS 56 1B 509853 gdM©IL +16%- +18°C
* 43905 HB03560L (3995 OLEAZ9005 d0bodwad + 10°C-dy

e +18°C - Bgz00 5{935 0§393L 9Ju3MbEJOOL 250MIGMMBL s 60dwdols bsog3
3H05b9gdSL

2. 396056mds L3930 56 b 509G YdmMegl 50-60 %
e 50 %-%g 4399m0> 3080b56IGMBL Foboergdols 2odmIGMMdS s FB3MY35
e 60 %-0b - Dgdmo bgds Bolseols s3HYb0sBYds, sMBYDS S OEI3MDS
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o 51339000 A3069 bbom (56599939L 3-10 EOOLY) 3H9bosbmdol 30% dgoiEgds
96 obo IMBs39ds 70%-0y

3. Powoffocedo mOx g 1bs Bo@oMgl LogdoBITbYYIM s BodgdmEYMIMm
Logbobggdzom Lsdmdsmagdo.

39M3MIBOIEO EIBIMZS S JOMbmEmaom®o dmbsigdgdo

3sbogs dgM™M390E05 bdJoMM39wMmb Yzgws 5dobobBHMogore absymgdo 260-
by 9930 9©P0W0EB. g 5POWGIO BRGNS 3MOJBHOIMWI© Y39 Labols
Wsbdoxn@ls s  Lodseeolgme  Bmbgddo:  BobgzsM¥IdbM©L,  LadbMgo-
5033 gN0m 530 GH9gbosh LBdBHM™M30390500g LYW gMOm, 1939 JMwbgmols
IOEMOOEIL - 536 s BBbogs M WbEIsREYBy (B.co. 3000 TgBHmo @
39@0). L30oMm@ 39505 3OOl [oMmMm©Ygboo LoJoMM39wml Mgaombgdo - sgbsbgmo
(915 93%.), 53565 (797 93b.), LsFBOM (YmBoo LodbOIOMLgMO - 314 9ab.). 9O
5doby, 992MM39dos Joloens dgbmdIwo 93996930l BHIM0GMM09dDY: sDYMdS0K B0
(411 93b.), beadbgoo (219 93b.), mlgoo (283 9ab.), 0lgzg MMAMOE 0MBOL (2 gab.) s
019639690l (5 92B.) BHIMHOGHMM09dDBY.

Lobgmdgdol 493M39wgd0L dIMbs3999d0, MmIgeo HomIm®agbowos 3megdi0gddo
SLsbwaros 06LEHOEMGHOL Mobs3IMMIgerms IO MIgddo [7-14].

g3gwobg  "dggwo”’,  3s33wom  dogdwo 56 Fgdmbero  3gOlmbser®o
3M9930900L, 60398900 MsM0LEIds XX Lomzmbol mEosbo fergdom. doMomso

39390 dmbos 1938-1965 (argddo, 0935 IMy30069d00 Jmergdi00l d93Lgds bEgdms
0. doEm3bzol dogh oygboeo oo [15], mdzs oS 005390 BEHYbLOgMdOM.
3sboeols 9gaM™39ds Momddol dgfys 3GM0BoLOL ML (1992-1996 (argddo), opaErsd
0900330 3353 49bsbers. G90dgds 0mdz0L, MM 3930530 EIEMEo Folboens
abobogl  P3®owwo  dmdmdfmzmdol  Bomboll  dEAMToMgMdsl  dmewem 100 fiewols
2960530 md5d0. @goLsm3z0lL FgaMmzowos 3Mowo dvdmdfmgmgdol 11 mysbol, 40
3396000, 78 Lobgmdol 15000 ga 3ot Bg dg@o.

15000-%g 9930  9a%9d3wsto M5 »dds b,  9MsmMbIdMO©  [oMmBmopgbl
Lodogzgermlb (i30owo ddmdfmzmgdol Bombsl. yzgamsbg LEmws Fomdmwagbowos
00M©bgrgdo (11461 9%b.), 909000 b53emgdo LobOwoom Mo Fsdogdo (738 9ab.)
9 Y39wsbHg 653w gde - bgeg®mosbgdo (159 GHysgo s 330l Joems). 53539 M™U,
o fergddo  3megdaoslt  8999s¢  bgarg®mosbgdol 300 ga®. [16, 17, 18].
Lodomzgmdo  sofigdowo  Lobgmdgdol  bmyo  Bodmdo  dm3m3z9d0s  BsmO
300356090 s0fgMol  5OWoEd  (BHo3oMEmo  SEPOWoEsD), FogMsd  dsmo
B™39b3eo@ O mmo  BEASGHMLO  33w03 oL gbos. B39b  3mengd0sdo  Fgbsbaro
G300 9gaBga3ww ool s©fgMs oM bEIdMmEs. LsdFMmms  3gHomdo  Lobgmdols
G030M0 93H933¢006M900, JoMHOMOIE, 0xHo369dMs 393HYMdMMAOL BMMEMY0MHO
0bLEoGHMEOL dMbgmddo, dmlizmzol MbogzgdbodGg@ol dNbgmddo b Lodosdmzgwrmls
9dmbgmaddo.
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3Mmgdaosdo  dMsgoo  Lobgmdol  Lg®omeo  doloews 3L, Yz9waby
9653500363560 MHoMm©Ybmdom Fodmygbowos xamngdo:

*  Byob ms30 - Apodemus uralensis, A. ponticus, A. fulvipectus (=A. witherbyi), oo
4567 530@I0 5300 Jogngdom. 53 doborgdHg oYM bmMdom IHgMHowro STMbMAGMIz0s
"&Yob 0230 LodoOmgzgermdo” [10];

o Lobwol msygzo - Mus musculus, M. domsticus, M. macedonicus - Lbwyew 1252
93933wsmo [19, 20];

o dmBJbsol dgd0bgos - Microtus majori, M. Daghestanicus ©sb53505m@mod M.
nasarovi (439s 9O 1327 93H983ws60);

o LoBmPsEMYdMog0 d900bghos - Microtus socialis, IS FmGOL  sGOL
939993woMmgd0  Im3m390M9o 03 GHIMOGHMOM05DY, Losg B0bsEOMdL Joermglizol
0900b300s - M. schidlovskii (bwyer 916 530U Jogss 899 goEME0). 53 Toboergdby
©OYMHEbMdO® PN BMbmaMog0s  "LyBMYsMIdMoz0 dgdobgzhos (Microtus
socialis Pallas) bods®mnggarmdo” [7];

3M9daosdo 860d369em3zsb0 MomEabmdom sMol fo@mdmoagbowo 9bwgdmMHo s
0330500 Lobgmdgdo:

e 3MHMIgmgl 3990b3®0s (Prometheomys schaposchnikowi) - 356 9a%., 5J9sb 141
33069 393350Mb0sb;

*  2A9Mo 3900630y (Chionomys gud) - 160 ga%9d3eoM0, MMICmoysb 23
930983060 93069 3933560Mmb0LsY;

e Jdgo6dgsbomwo 8gdobgdos (Chionomys robertii) - 278 9aHgd3wsco,
OHMIgmogsb 163 9aH9d3mscmo 3069 3933560Mmb0IBsY;

e 39335b0vG0 (30930 (Sciurus anomalus) - 101 5300 Joews @ 250 Gysg0.

0030003908 dMob  sebsbodbsz05,  Lododmgzgwmdo,  dzoMg  39335L0MEBY
933990 4 9aHgd3omo 3mbEmemo 8980b3Mos - Myodes glareolus ponticus ©s 1
939993woMm0  930gdMM0 bsbwbs - Calomyscus sp. (bo35Mom©om, C. urartensis)

X350 (5DgMd0%960), FoLO s©FgMHOL SEYOWOsH [21].
30009330900l 9MBoMgmds mgolismzols

©90LsM30L bO3MEg]Eom Toboens 0bsbgds FMYgsmls 3MmEwmagddo - 12-14 zoero, MG~
MmO 93H9383sMe© 9o  Mx6Mgdo. 00539  YxMJIdI0  FM3Bd0S,
06030MsmM0  gmmgdo  dobol  Lobw®sgzom, GMmIgddoi 0bsbgds  Tglodsdolo
939993oMmob  EbMIMOEO Ms30L  Jos. Y39gews  9aHgddws®mo  dglsdsdols Mol
90039H0OPONWO s 9GHOZIGO 80dINWos FoGHNWDY, bawm 30639wsEo JHOZIGHO
dmmo3LbgdMos  Mogz0L  Jogrsl  gmomdo.  3MEMegdo  dMmmeglgd s,  8F0EMMEO
MO bol ymmgddo. msgol dbGog bol gmmgdo 0bsbgds 139309 MO 3565YdT0.
85369  8F9M9gdoL  (39®dm, BGROOL  ©>  3Mbgmdol bmFml)  Lafobsswdogym
399m0Y9bgdms 655335060, 58558500 bds0rgdsd0s M9bsdgEMmMm3g 3609356M5Egdo.
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3009930900l dmbs399930L F0BROME BFMEOTSGHT0 2ooY39bs s0gAds oo bbol
§0ob [22, 23], 353653 05bbol v930500LMdOL 4odm bsdwdomgdo FghgMgdvIE0s.

030owo  dxmdndf,mzdgdol  3megdaost 96 9dal  3Mdoz0  LogMMSTMGOLM
0090G08035GMOM0, MMIgwoi  IMobEgbl  mommgmmo  gaBHgd3wsMol  3oElobs
0963 053030M90L. ©509ggdMmos  3mgd30900L  MgaolEms3o0l  3MmEgLo
B0MEMa0m0 3939008 M9gaolB®do - Global Registry of Biological Repositories [24],
530mbodom - GIZ (Georgian Institute of Zoology - ULodo®om3gwml  bmmenmyool
0bLEoGHME0): SMC (Shidlovsky Mammals Collection), 56w - GIZ: SMC [25].

3009330900l 36033690mds Jomorvyemo dgbogmgdolismgols
B3960 3mgd30gdoL 860d369wmds gobolisbmz™ads 998ga0 3565393 MdOm:

* 2968969300 BMMEWMYoMOHO 3:me9J30900L FJRMH™M390s 5T FMEMIEXOMIOM S
Sbg0 39MYM IGO0 IBIMZ000 076905 doe0sb d3060;

e  Jg0odgds 004g3sL, MHmI  3mergdEool  bsggmdzgebg  wPbermgl  dmdsgeedo
d9Lodegdgemo  0dbgds  39b65b3bgeo 100 ferol  968ogemdsdo  LodoMomgganmls
AIO0BHMO05Dg 9OLYdM (3how dMdmdfhmzsmms Bombols sdbsbggero  Fgamgdom
LYo LyGsmol 8943b6s;

e 09 LEAHWMPIBAHIIL MO 59300  TGLOdGIWMdS  Foa®MM3gmb ol 39Dy,
3MLYdMO 309305 5393l o0 LETMOEGISL S YOEIDBY SFoMTMMb 33¢93900;

e 3m9d305 093000350 [oMmBMogbl  dommyom@mo  AMS35¢zgMHM36900L
0535L50) 909w M35LROBM ©M3MTI6EMO Tobogsl, Mg Bodrsgdsly 0dgggzs
39090bg 9bOHM3MYgbMHo bgyo3wgbom 259mf3gmwo (330 gdgdol dglfogwrs o
53690039 LGNS 50LIbML 3¢ Ol (3300 GdJdO;

e 06350760 Lobgmdgdol 89dmemg3s ©d om0 gog3mEwgds  LodoMmz9wml
A9IO0GHMM05Dg M396E0MYOMW0s 3Mgd30s80;

o 36350 bobgmdol dMOHEbywo s bywa®mosbo gbmggwo swsdosbolsmgzols
bsdodo 068930900l @O 39MDBOGIOOL  25sdBHO0gd0 960D, 3965
©M399996@0Mgdwo  dmbs3gdgdo  Fomo  2o3MEggdol s 83 293039 gdol
33w090900L dgbobgd 9609369gemz960s KX sbIMMYEMdOL ©HE30Ls s 93MmbMmInzMGOo
159d05bMBdOL o9d30LsMZ0L;

o 505950500 5MLYdME FMbs3g8mS 3ToMOLMdS IMZ5e0o Labgmdol 453M(39wgdoL
d9gLobgd LoxgMmbgl dabols bsdgabogMm 3MM9dEgdol gbM¥Iegdsll domEHgdbmemyosls
@5  39bmd03sdo, Mob3oL J3gd 0Ygbgdl  0b39LEHOEOYOL  LmRwrol  IgHbgmdsdo,
99(Y939™d3Ld o K 96IMMYMdOL (335905

o LSobxgm®mIsgom  BHgdbmemaogdols s  33wg3oL  sboerodgommgdol
(093MEO0  doMmEMmaooly s  gbmdozol) gobgzomatmgds  Gglsdsdolo  sbogn

dmmbmgbgodls mygqbgdls G6OO0EOY DMMEMy0mE® 3M9J30900,
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™I gd0(333g30Lsbswo  FgOMPIIO®  ©s3Fs3930L  MmdogiBO bgds @S dY39
39900949bgds bbgs sb5erma0® 300939080 800900 890939d0L ol ILEHWIMIOLSW;

*  30MEMAONOHO  IM535¢RgMHM36900L 3063963001  obsbds,  3Mgd309dBY
0mbs390900Ls @5 0bBMEMTs300L  bgerdoLsfgomdmds  HoMmmoabl  AwMmdsErm®
36MH0MM0GH)BU.

Lodfmbodm, Lodo®mzgerml  Bmmermaool  obbGHoEGMGHOL  3MmegdEogdol  dgo
Logobasdms. dmerm bsdo ol obdogermdsdo (2011-2014) 3mergdEosd 99339 MmmbxgH
390333505 5QR0IEYOMJMDS, 5356 3d0dg 3350 IGHYM 3ME9J30gdL. F9IEBOLL
D056905 96@MIMEMY0mO Jsboes. dw9dIfmzm9gdol Gglobsbo Logmergdom ymmgdols
10% @5B056930s, Gro3 39033999 LERMMbgl »Jdbols JsLoergdls. mmsbo, Mmdgedos
396053L90E0s 3930900 56 FggLodsdgds BMMEMAOMMO 3930930l F9bsbgols
LEBHOBIOEHIOL [6] - 390900 0F0EOME 9O 0bMEMIds Goms  ASFMMoEbmo  Jbgl
05369009008 99939, 96 SMOL  ASTMYMRBOWO  (35¢039  Mmbo  Fm®Isobdo
1304L0MYOMOo Lol Tgbobobo. s5L53TMOBO sB0bIBLYdOL gosdm 396 bgdbgds
30994309008 Mg sMMes© d93bgds o oMo  FOROMEY  BMOBSTo  2ooY39bo.
Y39wsx9©0 gl 9dwgdgel beols 4sdmz09gbmm 3margd3ogdo Lobiffagwm 36migldo s
bgwl ¢deol 3mPomdsdo 933cg356090b.

15393609MM 3:e9J309d0L (339 WS FoLo bgedobsHzmImMdOL YHBOHMb3gymRs 56
3obobogds, GmymeE LyHombBMwo Fg3bogMgds s 85063, B39 3MEgd(3090b
9dsmdEbgb olgmo Tglobodbogo I936096Mgd0, GMAMmOgdoi 0943bgb U.3. owo, b.3.
39693h53060, 6.6. 3mOMbizmgo (C.K. Janxs, H.K. Bepemarun, H.H. Bopor1o) s 96535¢00
bbgs.  365d3H03Mwo  bgdms  doboerol o33 LLOZ o LaBmgsdascgmols
359093 096. oL gdbg MY sGMEs© 3FomdBID sHoEIRYBOES Tg3bogMgdo ©s
bA96EJO0 MBOEOLOWIB, BodsMmMZgML s LodFMMS 3530060l bbgs Joesdgdosb.

B3096 30090M3690m, GMI OMIdoMO LOMMIGJd0 ©H0dEg3s S bodgabogMm
MOHOOYOHNMIJO0 500, DBrmmyool 0bLEOGHWMEOL  3megdEogdo dgogLgds s
LOH)o© 046905 58MmYggbgdeo 33eg30000 s Lobsgwrm doBbgdoLsmM3z0L.

350e0gMgds

933MM900  F5E0gMGOSL  49dmbo3eggb  @Md@G™Mem 5. dbbozsdzowol  dodstron
BEoGHo0oL 3H9duEGob ImdIBoYdoLLL 50dMBYbowo IbAsMgdOLMZ0U.

399mg9bgd o @oGBIHIGNOS
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Zoological collections of Institute of Zoology of Ilia State University
A. Kandaurov, E. Tskhadaia, Kh. Begelauri

Summary

Collections of the Institute of Zoology consist of two parts: invertebrates, collected by
employees of the Institute during 60 years (1932-1992) covering entire territory of Georgia; and
collection of vertebrates, mainly small mammals, gathered under the leadership of M. Shidlovsky.

Collection of invertebrates contains insects (Hemiptera, Diptera, Curculionidae,
Scarabaeidae, Carabidae, Chrysomelidae, Formicidae, Lepidoptera, Cicadidae, Orthoptera,
Thysanoptera, Hemiptera, Aphidoidea), arachnids, basically, mites (Acari), conches of molluscs
(Bivalvia, Gastropoda, Polyplacophora), earthworms (Lumbricidae) and hundreds of parasites,
which are fixed on microscope slides: parasitic protozoa, parasitic worms of mammals and
parasites of fishes.

Today, the incomplete list of invertebrates collection contains more than 3580 species
belonging to 1206 genera of 115 families from three orders of insects (Hemiptera, Diptera,
Coleoptera); more than 1150 species of mites belonging to 417 genera of 155 families from 8
orders; about 400 species belonging to 207 genera of 79 families from 26 orders of three classes
of mollusks. The majority of insects are pinned and identified, but certain number of insects is
still stored on cotton pads, waiting for researchers.

The collection of small mammals is of a great significance. It will hardly ever be possible to
repeat collecting activities with similar scale and geographical coverage. So in short time, the
collection will represent a state of fauna of small mammals for the last 100 years. Geographically
the collection covers entire Georgia. Every year several expeditions worked simultaneously in
different places applying the same unified methods of collecting. More than 260 catching places
are distributed in every administrative region of Georgia covering all landscapes and elevation
belts of Georgia.

Five orders of mammals (Soricomorpha, Erinaceomorpha, Chiroptera, Lagomorpha,
Rodentia) and one species of Carnivores — weasel (Mustela nivalis) (53 specimens) are
represented in the Shidlovsky collection. The catalogue of the collection was published in 1989.
More than 12,850 specimens belonging to 65 species from 34 genera of 11 families are listed in
the collection catalogue. All these materials are stored as skins and skulls. Approximately 2000
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specimens, collected in the last years, are stored in alcohol and formalin, and are ready for further
treatment and conversion in a form of skins and skulls. The rodents are most fully represented in
the collection (11461 specimens). The insectivorous (738 specimens) and chiropterans (159 skins
and skulls, and up to 300 stored in alcohol, which are collected during last years) are represented
less fully. A serial material of many groups is stored in the collection: wood mice — 4567
specimens, house mice — 1252 specimens, bush vole — 1327 specimens, social vole — 916
skulls and 899 skins. Endemic and rare species are represented in the collection by considerable
number of specimens: the long-clawed mole vole (Prometheomys schaposchnikowi) — 356
specimens, the Caucasian snow vole (Chionomys gud) — 160 specimens, Robert's snow vole
(Chionomys robertii) — 278 specimens, the Caucasian squirrel (Sciurus anomalus) — 101 skull
and 250 skins.

There are some specimens that are caught in place where species to which they are belonging
were described (type locality). However their status (paratype, allotype, neotype etc.) is in need of
clarification.

Significance of our collection is determined by the following:

e according to the Convention on biodiversity, facilitation of the collection accessibility:
access to data and to the knowledge is considered as a global imperative;

o it will very expensive to repeat collecting activities with similar scale and geographical
coverage

o the advances in information technologies and new research methods (molecular biology
and genomics) raise new questions towards the traditional zoological collections. The materials
stored in the collections become objects of research with application of new methods and are used
for confirmation of results of such research.
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Composting: Advantages and Disadvantages
M. Kokhia

Institute of Zoology, Ilia State University
3/5, K. Cholokashvili Ave.,0162, Thilisi, Georgia,
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Abstract. Nowadays mankind is facing acute environmental problems. Hundreds of tons of
biodegradable organic waste are being generated in cities and towns creating disposal problems.
This waste can be converted into valuable compost by applying vermicomposting technology.
The vermitechnology has been revived worldwide with diverse ecological objectives such as
waste management, soil detoxification and regeneration and sustainable agriculture. A great
attention should be paid to the production of ecologically pure food and increase of agricultural
crop productivity using organic fertilizers to protect soil and crops from contamination with
nitrates, phosphates and other mineral fertilizers. Promotion of vermitechnology in Georgia is
essential in order to improve agricultural production quality and increase yield. Vermicomposting
is widely practiced in various countries. The vermicompost may be used for farming,
landscaping, for making compost tea or for selling. Some of these operations produce worms for
fishing and home vermicomposting.

However above listed advantages of vermicomposting does not mean to trust blindly
bioproduct producers and not to listen to the opposite opinion of other professionals.

Thus, what are the disadvantages of vermicomposting?

Risk assessment is a new relatively young, yet rapidly developing interdisciplinary scientific
trend worldwide. Today we can say with confidence that application of any technique of waste
management involves many risks. The risks associated with waste management are described
quite well in scientific literature. To identify the risks associated with composting of various
organic wastes, the dynamics of the process itself should be clearly understood.

The paper discusses advantages and disadvantages of this complex process and provides the
recommendations for those who are willing to be engaged in vermicomposting.

Key words: Vermitechnology, earthworms, microorganisms, fertilizers, microscopic fungi,
bioproducts.

Fertility is a significant property of an agricultural soil. Soil fertility gets affected by
excessive use of chemical fertilizers. The natural fertility of the untreated soil can be achieved
through the biological cycle. The saprophagous soil invertebrates are directly involved in the
transformation of soil organic compounds. One of the most important functions of the soil
inhabitants is their input in the soil covering formation. Long-term investigations showed that
earthworms are the most numerous and active soil residents. By digging the subsoil, loosening
and threading it with tunnels worms gradually deepen the topsoil layer, ripping up fine mineral
particles and depositing them as castings on or near the surface of the soil. They constantly add
nutrients to the zone in which plant roots feed and deliver mineral substances that would
otherwise remain largely unavailable to most plants. In this process, they are indispensable. The
soil is a natural habitat for many living organisms - 1m® of soil can be inhabited by 1000
organisms. Representatives of the soil macrofauna such as earthworms, centipedes, beetles and
other saprophagous actively feed on plant remains mineralize them, stimulate microbial activity
and thus participate in the formation of soil. It should be noted that number of microorganisms in
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the earthworms' waste is greater than in organic matter which they consumed. The soil
microorganisms multiply by several times in their faeces [1, 2]. As organic matter passes through
their intestines, it gets fragmented and consumed with microorganisms. Increased microbial
activity facilitates the cycling of nutrients from organic matter and their conversion into forms
that can be readily consumed by plants. Thus, the above mentioned symbiosis of earthworms and
microorganisms can be proved. Earthworms use the byproducts of the metabolism of
microorganisms and create necessary conditions for friendly microorganisms in their intestine
and destroy pathogens [3].

Nowadays mankind is facing acute environmental problems. Hundreds of tons of
biodegradable organic waste are being generated in cities and towns in the country, creating
disposal problems. This waste can be converted into valuable compost by applying
vermicomposting technology. This approach reduces pollution, provides a valuable substitute for
chemical fertilizers and induces less harmful impact on the environment. A great attention should
be paid to the production of ecologically pure food and increase of agricultural crop productivity
using organic fertilizers to protect soil and crops from contamination with nitrates, phosphates
and other mineral fertilizers. Promotion of vermitechnology in Georgia is essential in order to
improve agricultural production quality and increase yield.

One of the main processes of vermitechnology is vermicomposting. Vermicompost is an
excellent nutrient-rich organic fertilizer and soil conditioner containing water-soluble nutrients.
Vermicomposting is widely practiced in various countries, the vermicompost may be used for
farming, landscaping, for creating compost tea or for selling. Some of these operations produce
worms for bait and home vermicomposting [4].

We would like to draw your attention to the vermicomposting and to the vermitechnology in
general, and inform the society about its importance for the ecologically pure and safe
bioproduction.

Besides this information will motivate the farmers/villagers to protect environment, will
enable them to start bio-humus production and use it in farming.

It’s worth mentioning that adding just 10%-20% of humus to soil (in some cases even 5%
was enough) turnsout to be the most effective way to increase soil fertility, basing on numerous
experiments and research in different countries. Thus, the positive impact of humus on soil
productivity and plant growth is beyond any doubts. Humus content in bio-humus depends on a
substrate type and may attain 10-15%. It was observed that soil fertility remained unchanged
during 3-4 years following bio-humus addition, plant growth increased by 30-70 % depending on
a plant type and a geographic location of the fields.

Besides soil cultivation, earthworms maybe used as forage for poultry breeding, natural live
bait for fishing as well as in medicine.

If the current state of agriculture is taken into account the development of bio-humus and
vermiculture production is undoubtedly important in Georgia [5].

Bio-humus is 5-10 times more efficient compared to traditional natural fertilizers.Bio-humus
is a concentrated fertilizer that contains all necessary nutritional substances and microelements
for plant growth and includes a large quantity of humus compounds. The main advantage of bio-
humus in comparison with manure and vermicomposts is that humus content is 4-8 times higher.
Bio-humus is an unique microbiological fertilizer in which a microorganism community - the
basis of soil fertility inhabits in large quantities. According to the composition and fertility of the
soil used vermicompost (3-10 t / ha) into the soil. Introduction of vermicompost into the soil
should increase the volume of corn and other yield by 30-40%, while grain, potatoes and other
vegetables by almost 70%.At the same time usage of bio-humus improves a product quality,
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increases protein in corns, a content of glucose in fruits and a vitamin content of 15-45% in
vegetables and as a result, enables to get pure products free of nitrates, chlorine and other harmful
compounds. Bio-humus usage is particularly effective for very contaminated and degraded soils.
Bio-humus input in soil is provided both in the process of planting locally or sowing, and also on
a surface with a subsequent treatment. Bio-humus does not contain pathogenic micro flora,
helminths ovum, weed seeds and heavy metals. Bio-humus consumption by plants is easy and
gradually within the whole life cycle period.

Products after using the bio-humus grow ecologically safe with excellent taste and
marketable agricultural produce, flowers become more colorful and flavored.

Usage of a sufficient amount of bio-humus (not less than 0.5 kg per 1m2) supports the
maturation of fruits, vegetables and berries, accelerated on 2-3 weeks.

The fertility of the land determines the presence of humus than the more - the better.
According to the content of humus manure is not the best type of organic fertilizer.
Vermicompost is the product of the technological recycling of organic waste by worms. Worms
recycle organic material - manure or compost faster and more completely than the soil
microorganisms in the composting process. Absorbing together with soil a huge amount of crop
residues, nematodes, bacteria, fungi, earthworms digest them, highlighting the coprolite with
alarge amount of humus, its own micro flora, amino acids, enzymes, vitamins and other
biologically active substances that inhibit pathogenic micro flora. During this process organic
matter loses its smell, disinfected, gets granular form and pleasant scent of the earth.

As vermicompost exceeds 4-8 times manure and compost in the content of humus that proves
its main advantage. The main nutrients in bio-humus are compounds of humic acids and contain
all the necessary macro-and micronutrients for plant. The elements necessary for plant nutrition,
which contain in biohumus interact with the mineral components of soil and form complicated
compounds. Thus, they are securely stored from washing; slowly dissolve in water, providing
nourishing of plants for a long time.

These advantages of vermicompost do not give us the right blindly trust the producers of
bioproducts and not to listen to the opposite opinion of other professionals.

And thus, what are the disadvantages of composting? Precisely in such cases we say that we
have to find a middle way, or it is necessary to find a way out.

As it has been already noted, a preparation of various ecologically clean composts has
acquired a widespread popularity in recent years.A new field - organic farming has emerged. Its
adherents actively use compost in farms, trying to do without chemical fertilizers and pesticides.
In European countries the general methods of collecting and recycling of household organic
waste are introduced everywhere among the population to produce a necessary amount of
composts.For this purpose, as a rule, special containers or tanks are collected centrally and the
whole process is controlled.The method of composting with the help of earthworms (called
vermitechnological) for vermicomposts production - a new generation of organic fertilizers
became the most popular.

The interest in composting in Georgia was rising over the last few years. The idea of organic
farming has inspired many people, but nevertheless, it is almost never performed professionally,
and especially under the control of professionals.

It is considered that the composting is an environmentally clean process which allows, on the
one hand - recycle waste and on the other hand - obtain organic fertilizer. But is it really safe,
especially for people involved in this process?

The workers in the field of composting are often unaware of the hygienic composting criteria.
Moreover, there may be adverse results that will facilitate the rejection of composting on the
whole. Thus, it is necessary to shed the light on the risks encountered during composting.
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The methodology for risk assessment is new, relatively young but rapidly developing
worldwide an interdisciplinary scientific trend. Firstly, it was used in the USA from the 80s of the
last century. Nowadays it is widely introduced in most developed countries and recommended by
the World Health Organization (WHO) as the leading tool in determining the quantitative damage
to health associated with exposure to adverse environmental factors.

Today we can say that the waste management using any technique involves many risks.
These risks are described quite well by different scientists [6, 7]. To identify the risk assessment
of the composting of varies of organic waste, you should clearly imagine the dynamics of the
process of composting itself.

Composting is a dynamic process that occurs through the activity of the community of living
organisms of different groups: microflora - bacteria, actinomycetes, fungi, yeasts, algae;
microfauna — protozoa;macroflora - higher fungi and macrofauna - diplopoda, mites, springtails,
worms, ants, termites, spiders, beetles.

Many kinds of bacteria (=2 000) and at least 50 species of fungi participate in the composting
process. In this process not only bacteria, fungi and actinomycetes are actively involved, but also
the invertebrates play a significant role. These are the main soil habitants: ants, beetles,
cutworms, fruit beetle larvae, millipedes, mites, nematodes, earthworms, earwig, woodlice,
springtails, spiders, enchytraeids (white worms) and others.

Many soil animals make a major contribution to the process of composting material in terms
of its physical grinding. These animals also facilitate mixing of the various components of
compost. Earthworms play the main role in the final stages of the composting process and the
further inclusion of organic matter in the soil in temperate climates.

Thus, composting is a complex, multi-step process. Each stage is characterized by its various
consortiums of organisms [8].

It becomes apparent that the more important place in the list of occupational hazards in
composting process takes the pathogenic, allergenic and microbial toxins. The sources of these
hazards are common pathogens of fecal origin (bacteria, viruses, cysts and eggs of intestinal
parasites). The second danger is associated with the development of meso-and thermophilic fungi
and actinomycetes, which play an important role in the degradation of waste. Among these
microorganisms’ infectious pathogens, allergic diseases are detected.

Most organic wastes contain pathogens. However, a compostable material is not a natural
habitat for pathogens, and they gradually eliminate in compost as a result of high temperatures, a
competition for energetic sources and products of microbial metabolism. It’s known that anthrax
have ability to survive in the soil for 100 years. According to Knoll K.H. [9] at a humidity of 40-
60% and the aerobic decomposition the anthrax bacillus died in compost after 17 days. During
vermicomposting most human pathogens are killed by the action of digestive enzymes of worms
and by soil microorganisms.17 years ago in the United States by the conducted experiments was
shown that the worms can reduce the population of pathogenic microorganisms just in 144 hours,
and the achievement of normal rates for the concentration of faecal coliforms occurred in 24
hours (98.7%), Salmonella - in 72 hours (99.9%), and enterovirus - 72 hours (98.82%), and
helminth eggs - in 144 hours (98.87%) [10].

Epidemiological and experimental studies have shown that pathogenic mold can be
developed potentially during the production of compost. This leads to very adverse consequences,
especially for people involved in the production.A clear link of an atypical development of
allergic rhinitis, conjunctivitis and asthma in contact with the spores of fungi was detected. The
dark-colored species of fungi, which are the main "suppliers” of spores into the environment, can
be found in the air or on the isolated particles of plant and animal origin in the form of so-called
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bioaerosol. Both in medicine and in mycology a large group of diseases emerged, caused by
fungi. We are talking about potential pathogenic fungi and fungi-allergens. The first group
includes fungi that can cause human mycoses, but at the same time can be developed and
preserved in the environment. These are primarily soil-fungi.The human immune system in
normal state copes with harmful mold spores that enter the body through the respiratory, digestive
or reproductive systems. But these so-called immunodeficiency opportunistic pathogenic fungi
become a serious pathogenic factor.

Despite the ubiquity of one of the field of composting - vermicomposting very little is known
about the health risks associated with the growth of fungi in the vermicompost. It was found that
the community of microscopic fungi in vermicompost differs in some respects from similar
communities in conventional compost, namely diversity, species composition and abundance.
Conventional compost has a high species diversity of microscopic fungi. These differences are
clearly observed in the latter stages of the composting process. Impoverishment of species
composition was associated with a decrease in the number of rare species of microscopic fungi.lt
should be noted that the number and frequency of appearance of some medically important fungi
were generally higher in vermicompost than in conventional composts. This trend was observed
for the genera Aspergillus. The most semination of environment is marked for vermicompost of
bird droppings.

Attention should be paid to a high probability of vermicompostspecific microscopic fungi
community formation. The communities of vermicomposts microscopic fungi often include
species of the genera Aspergillus, Fusarium, Chrysosporium that raises interests of physicians.
The presence of problematic molds should be a subject of the vermicomposts mycological control
during the active phase of composting in the obtained compost and in the environment.

Therefore, composting on a commercial scale should be a subject of inspection services of
safety measures because of aerosols containing allergenic, pathogenic microorganisms and toxins.
Industrial composting should be a controlled process leading to the optimum cleaning, i.e.,
elimination of allergens and pathogens, and the degradation of organic waste.

Recommendation

1. Nowadays precise doses of allergenic, pathogens and toxins have not been defined, that
have harmful effects on human health. To determine the influence of excessive concentrations of
allergens and pathogens in workers’ health involved in composting, it is necessary to carry on
additional long-term epidemiological studies of the composting.

2. More and more citizens are engaged in waste composting on a small scale. Taking into
consideration that these systems are conducted by an extensive method, hygienic handling of
composts with high temperatures cannot always be guaranteed.A hygienic control of such
systems is required.

3. Composting is a complicated complex biological process. A further research is needed to
control effectively the parameters (aeration, tedding and others), which play an important role in
the optimal degradation of waste, cleaning and maturation of compost.

4. A union of research institutes, enterprises and agencies involved in composting should lead
to the establishment of “a good practice of composting”. The information about possible
occupational hazards for workers employed in composting should be available not only for health
professionals but also for those who work with organic waste.

5. When working with compost a good personal hygiene should be observed: work in
overalls, gloves (cotton, rubber). All works on the processing and packaging of composts should
be performed in special clothes, using a respirator. Washing of overhauls should be carried out
when it gets dirty.
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6. People engaged in the production of compost should observe a good personal hygiene and
mandatory undergo periodic medical examinations. All production facilities and workplaces
should possess a first aid kit.

7. All specially developed requirements and precautions should be followed while storing or
transporting the composts.

To develop specific recommendations for waste management and compost, to control their
hygiene and agronomic properties, it is necessary to provide further joint researches of
microbiologists, allergists, epidemiologists and specialists in the field of composting.
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Usdo®mzgermdo g93M39ergdneo biGsgowobowgdols
(Coleoptera: Staphylinidae) lsbgmdgdo

a. 3m3ozs

DmEmyo0ol 06LE0GHME0, 0005l Labgwdform mboggMbo@gdo
J. Bonermysdzoobl 9s8%, 3, 0162, mdoobo
kuchava.madona@yahoo.com
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L399 30609030 dglfogeowo ogm 5 Labgmdol bGsgowobows - Lomechusa strumosa,

Stenus bimaculatus, Stenus guttula, Aleochara mezochara, Aleocharatristis.

15533560 Lodygzgdo: Lomechusa strumosa, Stenus bimaculatus, Stenus guttula, Aleochara

mezochara, Aleocharatristis.
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LGHOBO0boIdOL FoBEgdo S BOHILOWWO GmEOIGOo 9ig3056 oMM
935399 H  3bM3MNOL. 0MI3s IBHO(39d9 Lobgmdgdmsb gMmMo© G056 obgmadog,
I gd03 0339990056 9396560993000 5 bLemzmgdoom [1- 4].

B30bL dogH TgLfogerowo ogm 5 Lobgmdol LEsgowobows: Lomechusa strumosa,
Stenus bimaculatus, Ocypus olens, Aleochara bilineata, Oxysoma. 33¢0935L 35(5G3M9dQ0m
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499650009058 0dLsb MOl LBOBO0BoIL Lobgmds bEHIbml doTs3MsG Lo (Stenus
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00MMY0OH0 3m6EHOMEOL 3560 3HY00.

1- b3 @mdgbnBs ©s F0sb3zgms; 2- bybosbo Lsgowobos; 3 - bmgm mgiobmds
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The Species of Staphylinidae (Coleoptera: Staphylinidae)
in Georgia
M. Kuchava
Institute of Zoology of Ilia State University

Summary

Rove beetles (family Staphilinidae) are known from every type of habitat that beetles
occur in; their diets include just about everything except the living tissues of higher plants.
Most rove beetles are predators of insects and other kinds of invertebrates, living in forest leaf
litter and similar kinds of decaying plant matter. They are also commonly found under stones,
and around freshwater margins. Differentspecies have are inquilines in ant and termite
colonies, and some live in mutual relationships with mammals whereby they eat fleas and
other parasites, bringing benefit to the host. Rove beetles' appetite for other insects would
seem to make them obvious candidates for biological control of pests; empirically they are
believed to be important controls in the wild. Five species of the family Staphilinidae from

Georgiaare discussed in this article.
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Materials for the Thilisi Zoo Animals’ Parasitological Studies

(discussion)
Ts. Lomidze, K. Nikolaishvili, L.Murvanidze, L.Arabuli

Institute of Zoology, Ilia State University,
3/5, Cholokashvili Ave., 0162, Thilisi, Georgia
ts.lomidze@hotmail.com

Abstract. Parasitological studies on animals kept in the Thilisi Zoo in 1948-2014 are
discussed. Within the given period a lot of cases of protozoa and helminth infestation, including
anthropozoonoz is, were identified and studied on zoo animals by applying following methods:
complete and incomplete helminthological autopsy, copro-ovoscopic, coprolarvoscopic, prints of
organs, blood smear, compression, morphometric and biochemical methods. Research results help
the veterinary service of the Thilisi Zoo to implement sanitary and veterinary measures for the
recovery of zoo animals.

Key words: Thilisi Zoological Park, animals, parasitological investigation.

The Parasitological study of animals in isolation makes possible to prevent spread of invasive
diseases in these animals as well as economic damage and emotional trauma caused as a result of
their death. At zoos it is possible to establish the circulation pathways of agents of parasitological
diseases, which have practical and theoretical significance. It is possible to improve
parasitological situation or to eliminate it completely in zoos if special antiparasitic measures are
implemented on identified parasites. The systematic parasitological research goes on in the
World’s famous zoos; the monitoring resultsare published in scientific magazines.

Parasitological research of animals kept in the Thilisi Zoo started in 40-ies of the last century.
First results are given in Prof. Kamalov’s works [1, 2, 3]. These works describe infestation of
goat and aurochs’ hybrid and chamois by trichostrongylids, monkey-rhesus macaque by
cysticercus and the death of the reticulated python (Bothridium pythonis).

In 1974-1975 the staff of the parasitological department of the Institute of Zoology guided by
Prof. B. Kurashvili investigated 36 species of animals and identified 33 parasitic species in fish,
birds and mammals at the Thilisi Zoo. Complete and incomplete helminthological autopsy of
animals, copro - ovoscopic, copro-larvoscopic, prints of organs, blood smears and compression
methods were applied. The authors identified pathogenic parasites such as ichthioptirius
(Ichtyophthirius multifiliis) and dactylogirus (Dactylogyrus vastator) in aquarium fishes; blood
parasites (Haemoprozeus danilevskyi) and two plasmodium species (Plasmodium polare and P.
relictum) in birds. Antropozoonozis such as Fasciola hepatica, Cycticercus tenuicollis (fina),
Trichinella spiralis, Trichostrongylidae (eggs), Thominx aerophilus, Ascaris sp., Trichocephalus
sp. and Syphacia obvelata were identified in mammals. Parasitological studies of invertebrate
animals (mollusks and earthworms) inhabiting the zoo territory did not reveal any paratenic or
reservoir hosts.

The following study was carried out almost 25 years later in 2003-2007 [5]. Parasitologists of
the Institute ofZoology investigated 15 species of birds and 34 species of mammals kept in cages
and enclosures. Cysts, larvae and eggs of parasites causing protozoic and helminth diseases were
identified both in birds and mammals as a result of coprologic research. Infestationswere mainly
caused by helminthes, especially: in birds by nematodes - heteracidose, capillarios and
ascaridiosis; in predators - toxascaridosis; in hoofed mammals - ascaridosis, trichostrongylosis
and dichtyocaulosis, in primates - trychocephalosis. Mass infestation (92 %) of mollusks (Helix
lucorum) by trematode larvae was identified in protected zoo area, unlike the research carried out
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in 1974-1975 [4] on invertebrate animals. Preparation of molluscocid, piretroid group was
recommended to avoid distribution oftrematodosis.

An African rock python, brought from Tanzania died in the terrarium of the Thbilisi Zoo in
2008. As a result of its autoscopy, cestoda Bothridium pithonis Blainville, 1824 was detected in a
small intestine. Parasitological material was provided by the zoo veterinary service.
Morphometric characteristics of Bothridium pithonis significantly exceeded the data given in the
literature. New morphometric description of this parasite was done and species identification of
the cestoda was proved. Biochemical research was conducted as well. Enzyme cholinesterase —
major agent of the nervous system activity - was biochemically determined. The results of the
study were published in 2013 [6]. Diagnostically important enzymes, alkaline and acid
phosphatases and enzyme arginaza of the main chain of the nitrogen cycle were identified in
order to study biochemical mechanisms of the parasite-host relationship in the same cestoda [7,
8]. Study of the enzyme system revealed thatformation of adaptive processes in reptiles’ cestodas,
similarly to the helminthes of other groups of animals, takes place both on the level of the entire
organisms as well as on the cell level, this stipulates formation of the host-parasite system.

In January and March of 2014 the parasitological study of the mammals of the Thilisi Zoo
was conducted [9]. The project was funded by the Shota Rustaveli National Science Foundation.
Seven 10th grade students from the #155 public school participated in the project. The aim was to
make students interested in parasitology, to introduce them variety of parasites, major groups of
zooparasitic diseases. Special attention was paid to the necessity of keeping sanitary and hygienic
rules. The obtained results proved once again that in spite of the systematic cleaning of cages and
enclosures of the zoo and keeping sanitary and hygienic rules, animals are not protected from the
risk of invasion caused by parasitic protozoa and helminthes. Polluted food and water, also
invertebrate animals inhabitingthe zoo territory (insects, mollusks etc.) are to the risk factors for
many invasive diseases. Parasitological and coprological research revealed mammalian invasion
by coccids (eimerias), trematodes (Dicrocoelium lanceatum) and nematodes (Trichocephalus
trichiurus, Toxascaris leonina). The results of the study were handed over to the Zoo
management and veterinary service in order to carry out relevant measures.

Cooperation between the staff of the parasitological group of the Institute of Zoology and the
Thilisi Zoo is going on. Research of parasitological material obtained from the python (Python
sebae) dead in the Thilisi Zoo in 2010 is in progress, Parasites were identified in lungs and
gastrointestinal tract. Material is in the study process.

References

1. Kamalov N. (1948). Reticulated python (Python reticulatus) helminthicinvasion.Proceedings
of the Thilisi Zoo., Vol. 1, p. 83-84.

2. Kamalov N. (1948). Rare case of the monkey (Macacus rhesus) cystocercosis (C.
tenuicollis). Proceedings of the Thilisi Zoo., Vol. 1, p. 77-78.

3. Kamalov N. (1948). Practical measures of struggle against helminth invasions in conditions
of the Thilisi Zoo. Proceedings of the Thilisi Zoo., Vol. 1, p. 85-87.

4. Kurashvili B., Rodonaia T., Matsaberidze G., Kvavadze E., Gogebashvili I., Burtikashvili
L..Eliava 1., Japaridze L., Petriashvili L., Mikeladze L., Ramishvili N., Jankarashvili E.
(1983). Parasitological Series* Metsniereba”, Thilisi, Vol. V, p. 96-113.

5. Murvanidze L., Gogebashvili. I, Nikolaishvili K., Lomidze Ts., Kakalovi E. (2008). Proc.
Georgian Acad. Sci. Biol. Ser.B.,6, N1-2, p.72-77.

6. Murvanidze L., Lomidze Ts., Nikolaishvili K. (2013). Bull. Georg. Natl.Acad.Sci., 7, N1,
p.100-104.

147



XXIV Proceedings of the Institute of Zoology 2015

7. Lomidze Ts. Nikolaishvili K., Murvanidze L., Melashvili N. (2009). Actual problems of
parasitology in Georgia. Proceedings of the Sci. Ser. “Global-Print- 2009 Thilisi. Vol. X,
p.12-17.

8. Nikolaishvili K., Lomidze Ts., Murvanidze L. (2013). Actual problems of parasitology in
Georgia. Proceedings of the Sci. Ser. “Global-Print-+ (2013)”. Thilisi Vol. XI.. p. 124-130.

9. Murvanidze L., Arabuli L. (2014). Actual problems of parasitology in Georgia “Sveti+
(2014)”, Thilisi, Vol. XII, p. 154-162.

3L gd0 MBOEOLOL BMMEPMY0HO 35M30L FBMZIEgdol

35M5BOGHMEMY0MHO 253t 33¢g3900B5m30L
(800mbogs)

3- @®dody, J. 603508300, . dO3560d], . sGHSBOMEO

Mgbowmdg
396bowMmos  mdowolol  bmmmmaoné®  3sG3d0 IO 3bem3zgwgdol

3565DoGMWMY0MHo 331093900, FoMdmgdMwo oo bym3mbol 40-0560 Fargdosb

©O90©Yg. bbgoolbgs fargddo @odmawgbowos 3OHMGHMBMMwo ©s  39edobomrco
06350900l 58m3(3930 3565B0oGJd0 193D9080, J39Hs6M853w9080, BGOb3gEGdLs ©S

dd«xdfiemgmgddo. d93bogm o 339393039900 gHTMGOS MBdOOLOL BMMIsM oL
3939600650 LsdbsbmGL  ogwo  3bMm3ggeEgdol  goxsblowgdol,  Lobo@strmen-
393960006560 0mboldogdgdols  goGocgdsdo.  bmmmyool  0bLEoGHMEOL
390M5BOGHMWMYo0L  XaRoL  05659dOMIMds  MdOOLOL  DBMMIsM3b 53558553

MY Y0.

148



XXIV Proceedings of the Institute of Zoology 2015
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Abstract. In this article | provide an up-to-date information on the distribution of Caucasian
Helix species in Georgia. The aim was to provide a compendium of my personal collection and
bibliographic information which can be used for future monitoring purposes since the existing
data on the species distribution is fragmentary or unavailable. Current knowledge of the
systematics, ecology and conservation of Helix spp. is also briefly summarized, in order to
underline the gaps and future research needs.

Introduction

Knowledge of a species geographic distribution has primary importance for their protection
and conservation [1]. In particular, the changes in species distribution boundaries, local extinction
and colonization in response to rapidly changing environment can aid in estimation the risks of
species extinction. Unfortunately, the distributional data of molluscs (and invertebrates in
general) is very scarce and mostly inaccurate to be used in this respect. This is particularly true
for Caucasian mollusc fauna, mainly due to the lack of intensive field data for last several
decades, while old information on the distribution of any particular species is mostly inaccurate
(e.g.: “surroundings of the Thilisi city” as a finding location). Snails are especially difficult to
control considering their small size and hiding life habits. Hence, it is important to know where
exactly the species live and what their environmental demands are.

Species of the genus Helix Linnaeus, 1758 (Mollusca, Gastropoda, Helicidae) are the largest
terrestrial snails distributed throughout the western Palaearctic region [2]. The genus has
economic importance since some species are used as food in many countries [3, 4] and some
species are agricultural pests [5, 6]. Besides, the species of Helix are frequently used as a model
system in various studies (e.g. [7]). The genus Helix is rather purely studied in spite of its great
popularity among scientific community as well as among general public. Yet, there is a trend of
reviving interest towards the genus. There are some case studies of taxonomically or
geographically limited species complexes within the Helix [8 - 10] and two recent studies [11,
12] have greatly improved resolution in systematics and phylogeography of the genus. However,
many contradictions still exist and needs further research (especially for Caucasian Helix). The
ecology of Helix species is mostly unknown except for few taxa such as: H. pomatia Linnaeus,
1758 (e.g. [13] and references therein), H. litescens Rossmassler, 1837 [14], H. lucorum
Linnaeus, 1758 [15]. Even the distributional data of many Helix species are very sporadic and
incomplete, especially in the southeastern part of the distribution area of the genus (Turkey,
Caucasus).

In Georgia (and in the Caucasus as a whole) four species of Helix are known. Two of them
(Garden snail (or Turkish snail) - H. lucorum and H. albescens) are widespread (i.e. occurs
outside the Caucasus) and the remaining two (Buchi’s snail - H. buchii Dubois de Montpéreux,
1839 and Goderdzi’s snail - H. godrdziana Mumladze, Tarkhnishvili & Pokryszko, 2008) are
Caucasian endemics. The ecology and worldwide distribution of H. lucorum is rather well known,
in contrast to the other Caucasian species. The aim of the present contribution is to provide the
exact distributional information for the Helix species in Georgia based on my personal collection
and to compare it with the bibliographic data. | also tried to briefly synthesize existing knowledge
for each species in order to identify gaps in the knowledge and future research needs.
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Materials and Methods

The data presented here is based on the personal collection accumulated during the last
eleven years of field work. The most complete distributional data of some Helix species (H.
lucorum, H. buchii and H. goderdziana) in Georgia is provided in my previous publications [9,
16], that are based on own, precisely georeferenced data. However new field data were collected
following this publication. Georeferenced distributional information of H. albescens was never
published from Georgia. For bibliographic distributional data, | used online resource
(http://www.caucasus-snails.uni-hamburg.de/CaucasianLandSnailsDateien/Checklist.ntml) which
is the most up-to-date compendium of the classification and distribution of Caucasian terrestrial
malacofauna [17].

Abbreviations used below are as follows: ME — materials examined (since | provide only
shell measurements, ME reports the shell numbers used for these measurements), H — shell height
(for all measurements there is standard deviation provided in brackets), W — shell width. VVoucher
specimens (either shells only or tissue samples as well) are deposited in my personal collection.

Management of occurrence data and mapping the species distribution was performed using
Google Earth v. 7.1.2. (Google Inc., CA) and ArcGIS 9.3 (ESRI Inc., Redlands, CA, USA)
respectively.

Results and Discussion
Phylum Mollusca Linnaeus, 1758
Class Gastropoda Cuvier, 1795
Family Helicidae Rafinesque, 1815
Genus Helix Linnaeus, 1758

H. lucorum Linnaeus, 1758

Fig. 1; ME>900; H=40mm (0.3); W=4.2mm (£0.3)

Remarks on life history: The species is the best known among its congenerics (Fig. 1). It
has circum-Mediterranean distribution, but it is also invading northern European countries [2]. In
Georgia H. lucorum is one of the easiest shail species to be recognized, living mainly
anthropogenically disturbed landscapes [18].

This is a highly variable species. Numerous
synonyms and sub-specific classifications (e.g.
[11, 19]) is a result of its high variability.
However, recently one of the synonymized
species was resurrected based on molecular
studies. This resulted in reduction of the
distribution area of H. lucorum in Italy [8]. This
case indicates needs of comprehensive studies
of intraspecific morphological variation as well
as of the worldwide phylogeography. Figure 1. H. lucorum.

In Georgia H. lucorumis a very frequent
species. However, this is just a false impression because this species occurs mainly in and around
the settlements, along the roads, agricultural and arable lands, while in wild it is very rare, only
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exception is limestone rocks where the species can be found with high density. This species is
very tolerant to different climates (living in western and eastern Georgia with the extreme values
of humidity), however elevation is a strong limiting factor (Mean elevation is 550 m a.s.l, highest
elevation occurrence is 1250 m a.s.l. in Kojori near Thilisi; data are based on 117 occurrence
records). There is a hypothesis that H. lucorum only recently (i.e. during last glaciations) invaded
Georgia (or the Caucasus) with the help of humans [20]. This idea needs to be further tested.

The ecology of H. lucrum is rather well known (e.g. [15]). In 1941 Georgian malacologist -
G. Javelidze has published a doctoral dissertation [21] where he already then reported the results
of some of the ecological observations (such as the periods of hibernation, copulation, egg laying
and egg development) on H. lucorum in natural and laboratory conditions.

Conservation: The species has very large distributional area which is still getting larger [22].
There are no signs of its decline anywhere. Furthermore it is frequently considered as a
synanthrop species or pest. In Georgia it is truly synanthropic considering its distributional
pattern and can be regarded as Least Concern (LC) according to IUCN Red List Categories and
Criteria (v. 3.1; 2001). Appearance of H. lucorum in a wilderness can serve as a good indicator of
declining quality of a given habitat.

Distribution in Georgia: The species occurs all over the Georgia. However the mountain
forests, subalpine areas and very dry lowlands in extreme south-east Georgia seem to be
unsuitable for this species; it is extremely rare in Colchis lowland and it seems that this area is not
suitable for H. lucorum as well (Fig. 2). Climatically suitable area of H. lucorum was studied in
detail in a recent publication [20]. Here | provide an updated map of its distribution with
bibliographic data (Fig. 2; Supplement).

= Helix lucorum

-
s

Distribution points ,

+# bibliographic : - " '
@® own - " ',‘ >
[ Country border @ 5 "
Elevation grid ¥ ® @ﬁ :

. High: 5068

Low: O o

Figure 2. Distribution of H. lucorum in Georgia

H. buchii Dubois de Montpéreux, 1839
Fig. 3; ME=120; H=48.3mm (+0.4); W=50.5mm
(£0.4)

Remarks on life history: Buchi’s snail (H. buchii) is
one of the largest representatives of the genus (Fig. 3).
The species is a forest dweller generally, however it can
rarely be found close to
human settlements (several records from apple orchards of
mountain villages). It inhabits lower subalpine zone, Figure 3. H. buchii.
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close to the upper-forest line (in Zekari pass, Mravaldzali village in Racha and Batsara natural
reserve in Kakheti region).

The populations of Buchi’s snail are usually characterized with very low density (1-2
individuals per 100 sg. meters). Sometimes, during the dry seasons, it can be found attached on
the Beech trees (e.g. near village Mokhva in Sachkhere), yet not everywhere. In some cases,
individuals are concentrated in humid habitat patches. It is very hard to detect the species in
natural, undisturbed forests. The only area where species is represented with unusually high
density (1- to 5 individuals per sq. meter) is mixed forest on a limestone substrate close to the
village Sakire - south from the Thilisi (personal unpublished data).

Unfortunately, nothing is known on the life history traits of Buchi’s snail. There is only one
paper dealing with the distribution and environmental preferences of Buchi’s snail [20].
According to this article H. buchii is strongly restricted to the forest vegetation.

Conservation: Buchi’s snail is an endemic species for the south Caucasus; most of its range
is located within Georgia. Ecology and life history of the species is mostly unknown, yet it can be
said that populations of Buchi’s snail are characterized by a very low density and the species is
strongly associated with mountain forests. Hence the fragmentation of forests, disturbance (e.g.
logging) and climate change may drive the species to extinction risk. Currently species should be
regarded as Least Concern (LC) according to IUCN Red List Categories and Criteria (v. 3.1;
2001) and the recommendations adopted for invertebrate animals [23]. However, it is
recommended to monitor the Buchi’s shail populations in order to detect the trends of population
distribution and abundance changes.

Distribution in Georgia: Buchi’s snail is a typical inhabitant of mountain forests of the
Lesser Caucasus and southern slopes of Great Caucasus. There are two records from north slopes
of the Greater Caucasus Mountains (http://www.caucasus-snails.uni-hamburg.de/index.html),
although, no living specimens were found there yet. Hence, these are doubtful localities and
further research is needed to confirm the occurrence of Buchi’s snail in the north of the Greater
Caucasus. In Georgia, the species does not occur in Colchis lowland, Abkhazia region; Javakheti
plateau and dry south-eastern belt (Fig. 4).

Helix buchii

Distribution points
== bibliographic
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[ ] Country border
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Figure 4. Distribution of H. buchii in Georgia

H. goderdziana Mumladze, Tarkhnishvili & Pokryszko, 2008
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Fig. 1; ME=11; H=58mm (+0.8); W=61mm
(x1.2)

Remarks on life history: Goderdzi’s snail
is a newly described snail which is the largest
Helix species known until now (shell can reach
up to 68 mm in height) [9] (Fig. 5). In a recent
compendium of terrestrial malacofauna of
former Soviet Union territories [24] Goderdzi’s
snail is considered as a junior synonym of
Buchi’s snail. This view is also shared by
Neubert [11] and Korabek et al. [12]. Indeed the
shell of Goderdzi’s snail is outwardly
indistinguishable from Buchi’s snail. However, a very large size and yellowish foot of Goderzdi’s
snail can be good characters discriminating these two species. Unfortunately, number of the
Goderdzi’s snail specimens is not large enough to establish the validity of these characters as a
species specific. In the other hand, there is a clear difference between these two species in the
multivariate morphological space of shell measurements as well as in genetics [9] however, this
(as well as nomenclature) is also questioned by Neubert [11]. Thus, Goderdzi’s snailis is not yet
well established taxon, regardless existing morphological and the genetic differences. Further
study, more material, longer DNA sequences than previously used (Mumladze et al. [9] and
Korabek et al. [12]), additional DNA markers and ecology are needed to provide comprehensive
arguments to this issue.

Conservation: The type locality of Goderdzi’s snail is Goderdzi Pass in south-west Georgia
(Fig. 6). It was found on the logs, fallen in mountain brook [16]. The type locality was inspected
in 2010 and 2011 but the species were not found and the habitat was destroyed by logging [9].
However, | found species again in 2013 and 2014 near the type locality (50 m downstream). Only
four (in 2013) and ten (in 2014) individuals were counted as a result of a whole day search. The
specimens were found in the forest near the brook. The longest distance from the brook was just
two meters. All the attempts to find the species nearby the type locality in seemingly similar
localities were unsuccessful. It seems that the species is very restricted to the highly humid
mountain patches in Western Lesser Caucasus and has highly fragmented distribution pattern [9].
Based on the available information, Goderdzi’s snail can be considered at least as an endangered
species (or population) (EN) based on IUCN criteria (v. 3.1; 2001) as well as criteria adopted by
Cardoso et al. [23].

Distribution in Georgia: Until now, Goderdzi’s snail is only known from type locality in
Georgia (Fig. 6; Supplement). However, the second locality was found 360 km south-west in
Turkey, where the habitat conditions are the same as in type locality. It is expected that the
species occurs in other areas as well (at least between those two points) however much work is
needed to confirm this expectation.
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Helix goderdziana
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Figure 6. Distribution of H. goderdziana in Georgia
H. albescens Rossmassler, 1839
Fig. 7; ME=34; H=32.9mm (%0.2); W=34.6mm (+0.2)

Remarks on life history: H. albescens is
known to occur in Caucasian and Black Sea
countries [25] (Fig. 7). However, the current
distribution of this species is somewhat unclear
(e.g. [26, 27]). There are a few publications on
some anatomical and reproductive studies of
this species [28, 29, 30, 31, 32] however
nothing is known on its ecology and the species
can be regarded as purely studied in general.
This is especially true for Georgia where even
the distributional data of this species is very
scarce. The species is regarded as an inhabitant
of dry habitats [25, 33, 34] yet, it also occurs in
high mountain grasslands in Greater Caucasus. Sysoev and Schileyko [24] and Lezhava [33]
mention that the species occurs sporadically in Georgia. This however could be an artifact of the
scarcity of data. Based on my personal observations in Georgia, species is hard to detect.
Frequently one or two empty shells is found but no live animals (even in rainy weather), this
indicates hiding life habits of this animal. Yet, in some areas it is very abundant (e.g. in Kazbegi
and in Eagle Canyon near Dedoplistskaro). Further study is needed to understand the distribution
and ecological peculiarities of this species in Georgia.

Conservation: Because of the widespread distribution of H. albscens, it is considered as LC
(Least Concern) at European level [35]. However, at a country level the species could gain a
different status. For example Zuev et al. [28] indicate the probable threats due to human
consumption. In Georgia the species distribution and threats are not sufficiently known to draw
conclusions and thus, the species must be considered as Data Deficient (DD) based on IUCN
criteria (v. 3.1; 2001). Clearly further study is needed to gain relevant information for this
species.

Distribution in Georgia: The species is mainly known form the east Georgia. There is only,
more than century old record of H. albescens from the west Georgia (Abkhazia) (Fig. 8) which

#

" Figure 7. H. albescens.
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needs reconfirmation. The knowledge of its current distribution (both, bibliography and my
personal data) is very fragmentary and needs further exploration to unambiguously identify the
species distributional pattern.

" Helix albescens
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Figure 8. Distribution of H. albescens in Georgia
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Supplement. Geographic coordinates for each Helix species

Latitude

Longitude

H. lucorum

41.78043900
41.81578100
41.82424200
41.82870200
41.89753400
41.92197300
41.93200500
41.95047300
41.94630000
41.96546500
41.86801300
42.34582500
42.05212245
42.03268730
41.42427993
41.46511623
41.48963000
41.69523385
41.63063638
41.67643249
41.70705325
41.68410854
41.71609347
41.71131943
41.65199536
42.03442436
41.76617890
42.16327525
41.91821500
41.84649350
41.37521000
41.97995714
41.96482406
41.90445276
41.98391061
42.06516972
42.05783130
42.02065707
41.91544411
41.79745210
41.81182000
41.87002667
41.84196919

43.29419900
43.34964300
43.34961200
43.35710100
43.45086800
43.48403800
43.48121900
43.51157600
43.50935800
43.51844900
43.41253300
42.60400200
43.18220005
43.19003799
46.38332178
46.09500739
45.98855000
45.09123448
44.92454059
44.89399461
44.84472676
44.79223089
44.78456425
44.74984236
44.70142015
44.74486927
4462430635
44.70326126
4454994210
4453338548
44.42334000
44.43205619
44.21758795
44.09444089
44.06087572
44.03867273
43.86860301
43.56659358
43.47799414
43.46237109
43.43889000
43.41918922
43.38534742

Latitude
42.17480578

42.30077004
42.26694971
42.28473218
42.09738333
41.59614000
42.32792000
42.25391000
42.21514588
41.57399487
42.12089034
41.42855000
42.33359000
42.29959831
41.86365882
42.23127000
42.12810000
42.09977000
42.11920000
42.09435000
42.41958000
42.44395757
42.06798000
41.87436708

Longitude
43.32748784

43.27534956
43.22167723
43.21710386
43.17226666
43.15981000
42.97494000
42.95237000
42.79871035
41.57602360
42.33152889
45.05650000
43.39134000
43.30658331
43.40967066
43.17104000
42.79287000
42.84494000
42.98544000
43.11729000
42.72998000
42.75614440
43.78475000
44.58009883

H. buchii

41.68242000
41.86470789
42.31626517
42.06798000
41.46591061
41.89021234
41.64473800
42.43598000
41.60820000
41.78205000
41.36971879
41.58136000
42.56752400
42.14758000
41.64104883
42.07755114
41.33913000
41.67055000
41.76795200

46.08162000
43.55113193
43.10361179
43.78475000
42.42363709
42.36829539
44.46805500
43.30308000
44.54055000
44.51203000
44.38185579
42.36463000
43.49956400
42.80370000
42.35084838
44.75067563
44.35110000
44.68333000
44.63424600
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Latitude
42.39001500

42.14975600
41.38892700
42.40720000
41.75681000
41.68333100
42.28473218
42.03958100
41.66591900
41.88456640
41.88293315
41.88185200
41.87429275
41.85632900
41.91547100
41.88252294
41.88136300
42.16406636
42.09479491
42.05709000
41.37521000
41.65716538
41.84898160
42.52602026
41.69126481
42.40791732
42.31141234
41.68141000
42.51293505
42.10483398
41.26681088
41.33733744
41.66404307
41.76159063

Longitude
44.67704200

43.29855900
44.44096000
44.69491000
44.51120000
42.65369700
43.21710386
43.71116100
44.69820900
42.16294165
42.75948753
42.76145900
42.78834030
46.29959800
43.25980400
42.75399587
42.75449800
44.70284314
4472423945
42.27374000
44.42334000
42.60827823
46.33131576
43.29618682
44.60910322
43.03147053
42.66664163
44.70833000
43.33491989
43.64538302
44.31183929
44.35000512
44.54238808
44.62445520

H. goderdziana

41.63664000

42.57968000

H. albescens

41.48996028
41.44112500
42.69912760
41.84649350
41.74728560
41.47000000

46.10103374
46.38500199
44.63089353
4453338548
45.21209340
46.10750000
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3gwoglols (Mollusca, Gastropoda) lssbgmdgdo bogsemggermdo
. 3M3gwsdy

Mhgbownwmdy

6odOMIdo  [omBmygberos Tgx Moo 0bxgm®mTs3os  39335B0M0  3garodugdol
239360390 9g00L Jglobgd LodoMmgzgurmdo. Lodo®mggwmdo 3gwodugdol Lobgmdgdol (s
DYoo IEl3gool)  393MEIWGOoL  TLobgd  0bxzM®Ts30s  BMRTIBGHWwos  9b
dbgero bgerdolsfigomado. dgLsdsdols, 65dMMA0L dmsz5M0 sdmEsbs oym Lobomgbwmemo
Loboo  §o®m8mdgaobs  wo@gMsGOmemo s 300500  3megiool  dmbsgdgdo
Lodomzgermdo  39odubol  Lobgmdgdol  253039wgdol  dglobgd  Goi  dgbsdgoms
23990mg9gbgdmo  04bgl  LoBMIogwrm  AMboGHMOObyol  BoBbJdOLIMZOL.  MoMMYMEO
Lobgmdolomzgol, s3M9gm3g dm@Eobowos Gogumbmdon®o LEHsGMLOL s 93memaool
d9Lsbgd  0bgxzM®Tsz0s M3 boBl Migsdl sOLYdMeEr boMzgHgdl B3z9gbl 3mbsdo s
0099000090L LoFoMM 3309390l 53 bo39H9d0L sIMBxblMmgWws.
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ORIBATIDA DIVERSITY ON LIMESTONE AND CLAY QUARRIES
M. Murvanidze and N. Todria

Institute of Entomology, Agricultural University of Georgia
240 Aghmashenebeli Alley, 0131, Thilisi.
m.murvanidze@agruni.edu.ge

Abstract. Oribatid mite diversity was investigated in Gardabani clay and Kavtiskhevi limestone
quarries. Soil samples were collected on quarries of different ages and adjacent natural
ecosystems that were referred as control sites.39 species of oribatid mites were identified in six
locations of Gardabani clay quarry, among them Phyllozetes tauricus Gordeeva, 1978 is new for
the Caucasian fauna. 40 species were found in four locations of Kavtiskhevi quarry,
Simkiniaschachthachtinskoi (Kulijev, 1961) and Laisobelba sp. being new for the Georgian
fauna. Abundance and species richness of oribatid mites was low in active quarries, and
increased in older quarries. Increase of species richness of soil fauna in the reclaimed sites of
Gardabani quarries indicatesthat soil formation process is going onat these sites. Similarly, high
diversity and abundance of oribatid mites in oldest quarry in Kavtiskhevi indicate that active soil
formation process is supporting formation of soil fauna. However, oribatid fauna of old and
reclaimed sites in both Gardabani and Kavtiskhevi quarries still differs from those, found on
natural sites.

Introduction

Presented paper discusses results of the researchon Gardabani clay and Kavtiskhevi limestone
quarries of “Heidelbergcement Georgia” which was conducted in the framework of “Quarry life
Award”project.

Kavtiskhevi limestone quarry is located near Kaspi city (5 km away from Kaspi cement
Plant). The climate is moderate dry continental with average annual temperature 11.50°C and
average annual precipitation — 500 mm. The Quarry is located on undulating terrain. Mining in
Kavtiskhevi has been started in 1936 and continues till today. Total area of the quarry is 182.98
ha and 80% of whole territory is opened (http://www.quarrylifeaward.com).

The Gardabani quarry is located to the east of Rustavi city. The climate is dry continental
with average annual temperature 12°C and average annual precipitation — 400-420 mm. The
Quarry is located on the flat ground. Gardabani quarry was opened in 1954 and it’s still operating.
Total area of the quarry is 44.06 ha, 75% is opened (http://www.quarrylifeaward.com).

Soil zoocenoses, microarthopods in particular, by their complex structure and species
composition are widely reported as bioindicators of the regeneration degree of the productive soil
layer [1, 2]. Oribatid mitesare the most numerous soil arthropods with about 10 000 described
species [3] and are found in the majority ofterrestrial ecosystems [4, 5]. Oribatid mites can’t
easily escape from stress conditions due to their low dispersal ability [6]. Consequently
population of oribatid mites decline rapidly when their habitat is disturbed. This allows detection
of environmental degradation. Appearance and dominance of oribatid mites in the microarthropod
complex indicates the beginning of soil and humus formation [2, 7]. Soil regeneration processes
can be evaluated based on the soil faunal composition and community structure.

We investigated (1) the biodiversity of oribatid mites on clay and limestone quarries of
different age as well as on reclaimed and natural sites (2) the patterns of colonization of disturbed
sites by oribatid mites in the process of soil recovery and (3) the influence of oribatid mites on
soil formation processes.
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Material and Methods
Site description
Field sampling was performed in May, June and October of 2014.

Proceedings of the Institute of Zoology

List of visited sites is as follows (Tables 1-2):

Table 1.List of sampling sites in the Gardabani clay quarry

Abbreviation

Site description

GPS coordinates

Gl
G2
G3
G4
G5
G6

Active quarry

15 years old quarry

40 years old quarry

Two years ago reclaimed site
One year ago reclaimed site

Control. Natural meadow

41°30.640 45°05.695
41°30.438 45°05.709
41°30.235 45°05.700
41°30.135 45°05.866

Note: sites G5 and G6 are located close to each other, so, the GPS coordinates are the same.

Table 2. List of sampling sites in the Kavtiskhevi limestone quarry

Abbreviation

Site description

GPS coordinates

K1
K2
K3
K4

Active quarry
20 years old quarry
Oldest quarry of 1923

Control. Natural meadow

41°53.702 44°26.739
41°53.718 44°26.533
41°53.999 44°26.568
41°53.277 44°27.681

Sampling strategy

2015

From each site six soil samples were taken of 10 cm® volume for each. Soil samples were
appropriately labeled, delivered in the laboratory and invertebrates were extracted from soil using
Berlese-Tullgren apparatus. The functioning of this apparatus is based on the negative reaction of
soil invertebrates on high temperature, lack of humidity and light. Duration of the extraction was
one week and extracted soil arthropods were stored in 70% alcohol with drop of glycerol. In order
to perform species identification, temporary slides were made for oribatid mites using cavity
slides and drop of lactic acid. Such slides allow to turn the specimen and to observe the characters
needed from all the sides.

Identification keys of Weigmann [8], Ghilarov & Krivolutsky [9] were applied for
identification. All identified individuals were counted. Systematic arrangement is according to

Schatz et al. [10].
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Data analyses

For statistical analyses PAST, Biodiversity Pro Software and Microsoft Excel were used.
Simpson’s index of biodiversity (1-D) was calculated [11](Simpson, 1949) in order to reveal
oribatid diversity. Sampling completeness was revealed by Chaol index and rarefaction curve
analyses. Cluster analyses based on the Jaccard’s formula was performed in order to show faunal
likeness between the sites

Results

In total 58 species of oribatid mites are registered on both investigated quarries that belong to
25 superfamilies and 30 families (Table 3). Most species rich superfamily is Oripodoidea with
two families and nine species.30 species were found in six locations of Gardabani clay quarry,
one of them -Phyllozetes tauricus Gordeeva, 1978 is new for the Caucasian fauna. 32 species are
registered in four locations of Kavtiskhevi limestone quarry with Simkinia schachthachtinskoi
(Kulijev, 1961) and Lasiobelba sp. being new for the Georgian fauna. Punctoribates punctum
(Oribatida) is a pioneer species of disturbed habitats. This species is abundant on quarries of
different age in Kavtiskhevi and is less numerous on control sites. As for new species for
Georgia, P. tauricus was found on 15 years old quarry andS.schachthachtinskoi — on the oldest
limestone quarry in Kavtiskhevi. Laisobelba sp. was registered on natural meadow.

Table 3. List of Oribatid mites found on Gardabani and Kavtiskhevi quarries with numbers of

individuals for each site

Species Gl G2 G3 G4 G5 G6 Kl K2 K3 K4
Liochthonius sp. o 5 0 0 O o0 o 0 o0 o
Papillacarus aciculatus(Berlese, 1905) 0 32 5 1 1 0 o0 o0 O
Phyllozetes tauricus Gordeeva, 1978 0 2 0 1 0 0 0 0 0 0
Sphaerochthonius splendidus (Berlese, 1904) o 6 0 3 6 0 0 1 10 o0
Epilohmannia cylindrica (Berleze,1904) o o 3 1 0O O 3 4 8 2
Acrotritia ardua (C. L. Koch, 1841) o o 0O 4 4 0 0 3 3 1
Phthiracarus laevigatus (C.L. Koch, 1844) o o 0 O o o0o o o0 1 o
Steganacarus (Steganacarus) magnus

(Sellnik,1920) o o0 o o o o o o 1 o
Trhypochthhonius tectorum (Berlese, 1896) o o 0O O o o o 2 1 o
Hermanniella granulata (Nicolet, 1855) 2 0 0 0 o o0 o o0 o0 o
H. punctulata Berlese, 1910 o 1 0 0 O 5 0 0 0 o
Plateremaus mirabilis Csiszar, 1962 o o0 o o o o 1 o0 o0 O
Belba dubinini Bulanova-Zachvatkina, 1962 o o o 2 2 3 0 0 2 O
Microzetes auxiliaris Grandjean, 1936 0 0 0 8 6 1 0 0 0 0
Damaeolus ornatissimus Csiszar, 1962 0 0 0 0 0 0 0 0 1 0
Xenillus tegeocranus (Hermann, 1804) o o o0 O 1 0 o0 0 2 o0
Austrocarabodes foliaceisetus georgiensis

Murvanidze & Weigmann, 2007 o o 0O O o o o o0 o0 1
Carabodes kintrishiana Murvanidze 2008 1 o o0 O o0 o o0 o0 o0 0
Graptoppia foveolata (Paoli, 1908) o o O O O0O 7% 0 10 0 O
Microppia minus (Paoli, 1908) 2 1 4 4 1 0 0 O 6 8
Oppia nitens C.L.Koch 1836 o o o0 O o o o o0 1 o
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Oppiella fallax (paoli, 1908)

Lasiobelba sp.

Quadroppia quardridentata (Michael, 1885)
Suctobelbella duplex (Strenzke, 1950)
Tectocepheus velatus velatus (Michael,1880)
T. velatus sarekensis Tragardh,1910
Cymbaeremaeus cymba (Nicolet, 1855)
Passalozetes africanus Grandjean, 1932
Scutovertex minutus (C. L. Koch, 1835)
Eupelops acromios (Hermann, 1804)
Peloptulus phaenotus (C.L.Koch, 1844)
Parachipteria georgica Murvanidze &
Weigmann, 2003

Tectoribates ornatus (Schuster, 1958)
Haplozetes elegans Kunst, 1977

Peloribates longipilosus Csiszar & Jeleva, 1962
Protoribates capucinus Berlese, 1908
Lucoppia burowsi (Michael, 1890)

Oribatula tibialis (Nicolet, 1855)

Simkinia schachthachtinokoi Kulijev, 1961
S. tianschanica Krivolutsky, 1967
Zygoribatula frisiae (Oudemans, 1916)
Liebstadia longior (Berlese, 1908)
Liebstadia similis (Michael, 1888)
Scheloribates laevigatus (C.L. Koch, 1835)
S. latipes (C. L. Koch, 1844)

S. longus Kulijev, 1968

Ceratozetes gracilis (Michael, 1884)

C. minutissmus Willmann, 1951
Trichoribates naltschiki (Shaldybina, 1971)
Minunthozetes pseudofusiger (Schweizer, 1922)
Punctoribates punctum (C. L. Koch, 1839)
Galumna tarsipennata Oudemans, 1914
Galumna sp.

Pergalumna nervosa (Berlese, 1914)
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Number of oribatid mite species in Gardabani was higher on 15 years old quarry and
reclaimed sites (13-17) and four species were found at 20 years old quarry (G3). In Kavtiskhevi,
high number of species (28) was registered in 80 years old quarries and seven species were found
on active quarry. Calculation of Chaol index revealed about 80-95% of sampling completeness
for Gardabani sites. As for Kavtiskhevi, sampling completeness was 80-95% for all sites except
active quarry, where sampling completeness was about 70%. Simpson’s index of diversity (1-D)
was about 0.80 for all sites in Gardabani except 20 years old quarry and natural meadow. As for
Kavtiskhevi quarry, the diversity index was higher in oldest (80 years old) quarry and natural

meadow compared to active and 20 years old sites (Table 4).
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Table 4. Diversity indexes of oribatid mites on Gardabani and Kavtiskhevi quarries
Gl G2 G3 G4 G5 G6 K1 K2 K3 K4
10 13 4 17 16 10 7 21 28 18
Taxa_S
183 400 233 650 244 689 100 1106 1322 917
+109 +404 +683 +356 +167 +445 +159 +975 +703 +917
abundance
11 14.2 4 1725 1743 13.33 10 22.2 35.2 19.2
Chaol
. 0.258 0.2045 05975 0.1275 0.0898 0.4493 0.2654 0.1905 0.1535 0.1409
Dominance D
. 0.742 0.7955 0.4025 0.8725 0.9101 0.5507 0.7346 0.8095 0.8465 0.8591
Simpson 1-D

Abundance (inds/m?) of oribatid mites in Gardabani was low on active quarry, increased on
older quarries and reclaimed sites and was highest on the natural meadow. Similarly, in
Kavtiskhevi abundance was lowest on active quarry, increased along the quarry age and was

highest in natural meadow (K4) (Table 4. Fig. 1).

Sample based rarefaction curveshows sampling completeness for natural meadow, 15 years
old quarry (G2) and site (G4) reclaimed two years ago in Gardabani and for all the sites except of

the active quarry in Kavtiskhevi (Figs. 2-3).

Oribatid mitesfound in natural meadow and open quarry are well separated from those found
in older quarries and reclaimed sites in both, Gardabani and Kavtiskhevi territories (Figs. 4-5).

1600

1400

1200

o

o

(=]

164

1000
800
60
40
20 I I
, | n
Gl G2 G3 G4 G5 G6 K1 K2 K3 K4

Fig. 1. Abundance of oribatid mites (inds/m?) in Gardabani and Kavtiskhevi quarries
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Rarefaction Plot

20—

ES(n)

X Gl A G2 A G3 V G4 ¥ G5 [ G6

Figure 2. Oribatid mite species richness based on species accumulation curves and

rarefaction methods for samples taken in Gardabani

Rarefaction Plot

N K2 A K3 v K4

Figure 3. Oribatid mite species richness based on species accumulation curves and

rarefaction methods for samples taken in Kavtiskhevi
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Figure 4. Cluster of faunal similarities of oribatid mites for Gardabani quarries
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Figure 5.Cluster of faunal similarities of oribatid mites for Kavtiskhevi quarries

Discussion
New species for Georgia (Phyllozetes tauricus Gordeeva, 1978 new for Caucasus, Simkinia
schachthachtinskoi (Kuliev, 1961), Lasiobelbasp.) were revealed during the research,
thisenrichesthe diversity of the regional soil fauna.

In both locations species characterizing arid ecosystems are frequent, e.g.: Papillacarus
aciculatus (Berlese, 1905), P. tauricus Gordeeva, 1978, Sphaerochthonius splendidus (Berlese,
1904), Epilohmannia cylindrica (Berleze,1904) and Passalozetes africanus Grandjean, 1932.
Surprisingly, single individual of Carabodes kintrishiana Murvanidze, 2008 was also found,
which is described from the humid mixed forest of Kintrishi Reserve [12].

In our study, the faunal composition differed significantly between post-industrial and natural
habitats. In quarry sites Zygoribatula frisiae (Oudemans, 1916) and P. puctum (C.L. Koch, 1839)
dominated, whereas in natural sites and old dumps rare and new for the Caucasus and Georgia
species were found (see results section). P. punctum is considered to be a cosmopolitan species
and a good colonizer during early stages of soil regeneration [13, 14]. It is usually frequent and
abundant in urban and disturbed habitats [15, 16, 17, 18, 19] compared to the natural ones, where
they are outcompeted by more successful species [20]. Tectocepheus velatus velatus (Michael,
1880) can also be regarded as a good colonizer. The same species played role of the first colonist
on post-industrial dumps of manganese quarries [20].

For both, Gardabani and Kavtiskhevi quarries oribatid community composition found on
quarry sites, seems to be still quite isolated from the reclaimed and natural ones (Figs 4-5).
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Provided reclamation measures in Gardabani successfully supported soil recovery showing faunal
composition closer to natural meadow rather than to old quarries. However, natural succession
going on the old quarries (G2, G3, K2, K3) gradually recovers soil structure followed by
development of diverse soil fauna and vice versa — quarry colonization by soil forming
invertebrates improves soils structure making it more favorable for further colonization. Natural
succession processes can support even more diverse fauna than artificial reclamation [20, 21] and
rehabilitation via natural processes can be regarded as a good ecological restoration. However,
artificial reclamation of abandoned dumps and quarries fastens successive processes of soil
formation.

Acknowledgements. The authors are thankful to the administration and staff of
“Heidelbergcement Georgia” for supporting in field investigations. The research was funded
by “Quarry Life Award”.
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X93360560 3303900l AM350xgMM3690s 30MJ30Us S MObOL 356H0gMmYdBY
9. 397356009 s b. MM

999

»39090IMY39096F X MOXR 0L oMmdBOLl Mobols s 3930m0LbgzoL 30630l
396096M90%Y 9930Lfogmgo x93860560 (3303900l 361535 x39MHM369ds. Boswsaol Lobyxgdo
53009 35609M0DY, OHMIgdoE Lblsslbgs O™ BwMbJzombomadbyb s g3y,
900@gdsMg  dMbgdMog  93mboLEYIgddo,  OHMIWIdoE  29BobOWgd0sh, MMM
Lo3MBEGHOMEM  BHIMOEGHMM0900. 39MHIME, F9MEBT0 331935 BoBdo®m®s wos (G1), 15
faol (obsbger (G2) s 40 ool obsbgwr 35M0ghmgddy (G3), bgwmzgbm®o
00960 3HgM0EHMOH09dbg (G4-G5) s 8bydM03 dgwmby (G6) (sbGowo 1), beerm
393molbggdo — oo (K1), 20 (K2) s 80 ferol (K3) fobsboger 35609690 s 39693603
dgwmby (K4) (gbMowo 2). 4500560l  mobol  356M0960L  9d3l  bs33900By
M930LGHM0MYOMo  0dbs  MOOBdSEGHOEIdOL 39 Lobgmds.  Tomyob Phyllozetes
tauricus Gordeeva, 1978  sboqros 3033900l Bobolomzgol. 40  Lobgmds  ogbs
©930LGMOMYOMO 353000Lbg3d0, Loosbs Simkinia schachthachtinskoi (Kulijev,1961) o
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Laisobelba sp. sbogoos bodo®mzgemlb g3swgbobsmzol (bMowo 3). MmameE 35MEdBOL,
obg 3930m0Lbg30L 35(0gMH9dBg 500bodbgds Lobgmdosms MoMmEYbmdol s abobagdols
109 F0MHMZ0L M6IMIBMBOTD BOS 35M0YMYOOL SLO3OL BoBHYdsLMSL ghmow (EbMHowo
4. Lboed. 1), o3 90M900mgdL  60ssaol  BMOIoMIOOL  SJBHoWE  3OHM(39LYdDY.
RoboLbGWMEOmO  AbRs3LYdOL  JWSBEIOO  BOPOMGOL  OMYMOE  ©os  d1Y39  d39gWOo
39009MH5d0L  MOOBIBHO0IOIOL 0BMEs30sl  sMEIbowo Bs3zgmadol s ¥bgdMmogz0
0gmlb 3obolosh (Lw®. 4, 5). MmO E hsbl, dzgw 39009Mgd%y (G2, G3, K2, K3)
9000bstry  dbgdmogzo  Lydaglomdo  3GMmEglgdol  Fggao  o®ds@gdom
9080b5MgMdL Bosoaol LEMWYIEHMOMOL s©0Jbs, MboE dmbEI3L boswoyol Goswmbol
50965 s 306MH0dom - booiol FBoMbol  s©EYgbs  F9B30MHMDYOL  bgelisyMgar
30600m0d90L  bgMbgdermgdoll d98amdo  3memboBsEoolsm30L. 3bMdows SyMgm3Y,
60 3969960030 bJ3gLooL 9RO BMOIOMEYdS DMYX IO TGO IMZ5BIOM3560
Rbs3 30, 300069 bgEMm3zbmEmO 50PIHOL POML s b 3OMEgLO Fobobowgds, HmAME3
396030 93MEMA0MMH0 095000 GSE0d.  B0GM39OMWO  35M0gMYdoLs s Bogs®mgdols
b9wm3b6v16M0 50ygbs 9BJo09gdl bosogol BMMToMmgdol bLyd3gLlowe 3OMEILYOL.
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Bseodmls Bdol Brmmdgbomlso

5. 35¢M0dy, 9. yomdzowo

D@00l 06LE0GHME0, 000sL Labgwdform mboggMbo@gdo
3. Bogwmysdzoobl g0d%., 3/5, 0162, mdowolo

LoEsdml  BHOOL  BMMdIbMMULOL  Fbobgd  sMLYOMBL  TbMmEmE  ™M30603m35L  [1]
dmbs390900, GMIgEds3g 9hmo Lgbmbol (Bogbmero) dsboergdols dobgzom Lowsdmls
30580 50M0Ebs BrmdBmMMLol 8 xawxao (Hidrozoa, Mollusca, Amphipoda, Chironomidae,
Nematoda, Hirudinae, Ostracoda, Oligochaeta).

Lol B 35390 [igowliodgaos (458 3s), s80G™a dslBy ©s3608b6900 Fbmeme 4
Lo EM0, HMIYDoYsbsE Voo (1; 2; 3) IMO3LYOME0S sd0sb domEHM3bY (Low®Mdy 1,9
d - 2,2 9), booewem gm0 Loyco (4) — LsbsdoMH™ Bmol J3056 domEGHM3BY (Low®dg 0,3-
0,40).

580560 80MmFBHM306 Foborgdl 300gdom 393MLYHOL LolEgdol BLZgMLIbsSom,
bowm 30560 d0mEGHM30s6 Lomalzol LobEgdol dgbmMAgBHMom. FsboErgdol sMgds
90800656Mm9Mds BYHBMbIdOL Jobg30m, MYI3s #4 LoEAODBY TolOEGdO SVJOIMWO 56
gozows 35Bsxgbmwbg, Mosbss GHd0L dmgwo Lsbsdomm bmeo bsbgzsdo dg@Mol
LoeMdgdy 3o940bo oym.

2001 §9geob Losdml 3Hd0Esb 950qdMEr0 s 9349353909 0s 11 MomMmEIbmdMHO30 s
15 30bmdM030 LOb)O. 50Mgdmwo doboEol s3w9dsgzgdol J90gy oAb, GMI
LoodMUL 30590 BMMdIbNMLOL 93RO0 X AIBIOO0 LEbEPMBU:

Hidrozoa. 53 ©®bofensgosbgdol Fo®mdmdsagbgaro Lomsdml @dsdo ool Hydra
viridis, ®mIgeoE 03300050 ©s I30Mg Mom©abmdom g3b3wgds Tbmerm LsbsdoMm
B0l J3056 domGHm3by.

Nematoda. ¢9J603m60 30bgBgdol 48, gz9ws dobsens 34935390990 56 YMBOs,
5303 M0 35000 MH5MmEbMdM030 35B39693gd0 25035¢olH0bYdIMMO 56 YmBows LogMmm
BmdbMBOL  domdsbol  FHMbogol oy bol MM, 530bodbsgm Tbmerm, ™I
Boodmb 3Hd5do olobo 1b3sm MoMmYbMdOm A43b3Yds. sbg Togowoms, #2 LyyMGBY
50O0Ebr0os 260 /87, brm #3 Loy m®Bg — 223 /3.

Oligochaeta. meoymdgdgdo oo Mom©gbmdom 23b3wgds Y39wysb s ymgge
LYBMbFo. Loodml  BHOsdo by MgaoLEM0MYdMEos 16 Lobgmdol  meoymdgdo,
HIYms 0O YdgGHLMmds EILELWYIME0s 1sbs30MMm brmerol J30s6 dom@GHm3by
93965M97Mdsl Jmol, beargnm 3069 bsfowro — ws80sb dom@GHM3Bg GHOOL (396EHMIIH
Bofogdo.

ME03Mdg3HgooL d0mdslol LyBMbMGO ©obsdogs sLgo LYIMSOL 0dwrgzs: doMTsls
439Dy 39305 33Bogbrymols Lybmbby (175,95 93/3°), bowm dmdpgzbm LgHmbgddo
560mMob  3egdMMBL. g Fogooms, bogbmewdo ogo 99dEzoMmgdwos 1,2-%96
(14443 33/9%), borgwm 990mamBsbg — 1,7-%96 (10288 3y/9°).

Loodml 3d5do MmEroymdgBgdl ghm-gMmo §53943s60 sa0wo MFoMmsgl, MHMIGEms
5329500 Feon®o domdsls Bgocygbl 14108 3/
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Hirudinae. Lo@sdmUb G05d0 fmed@ado M930LGOMYOME0S
943900LOEYMOBYOY3gws  bgbmbdo (sbE. 1). HmOdgdol  domdsbol  LybmbyEmo
(335¢090500Mds 3o bryEoml 0derggs: 0g0 Y39esdy dg@0s RsBogbrwbg (6287 dy/d%),
Bogbmedo dewoge 930M©gds (1039 83/8%), bmwwm 990mEymdsbg dmds®gdel ofyndl
(1571 3p/8). Lsdegoam Feror®o dBomBss Jgoaqbls 2965 /3%

3HO0o 1. Losdml GHdobL mMmdagdol MHomEgbmd®mogo swMmosbgzs

Yoo 2001
Lbgbmbo 20Bogbmwo bogbeo 999 mds
GomEgbmds | ga%/d” | 8y/0° | 9a%/8® | 8p/0° | 9p%/0° | 0p/0°
LoaMoL 6mdgmo

1 149 | 595 490 | 893 186 744
2 186 | 1042 186 | 813 223 930
3 856 | 17224 37 | 186 37 260
4 ~ ~ 34 | 2260 28 4350
Lsdwgsenm bgbmby®o 397 | 6287 167 | 1039 118 1571

Ostracoda. 6o0go6Mosbo  30dmgdo  FoMImopgbgb 3oty bmdobs ©s  Fmbol
™mO560Dd9g0L, MMImgdois 33b3000s OMAMOE Wsd0sb domGHM3BY, 1939 Lsbsdomm
bmEol  J3096  domEM3bY.  goblogMm®mgdom  5©0bodzbol  woMLos  1Mg3BLLAgbOL
90059Mmgd0, Los 0LOBO ymzgEM30lL OO MHIMEIBbMdOM y3b3gds.

LgD™bgdol Jobggzom om0 MHMEIBbMdIM030 F5B3969dgd0 g LwEmsml 0derggs:
©3LObEgdoL LOIFOMM3Zg s dOMTsLY Y39wsbg T9BH0s ASBIRLMWDbY (22303 9ab/d%;
2068 9/3?), Doxzbyedo derog I30009ds (8128 9a®/d?%; 813 9p/3?), beagrm dgdmamdsby
939D 983069L05 (325 9a%/0%; 33 8y/).

LoodML 3HOOL MBEBMO3MYdOL BodwgsEm ferroMHo domdsls Jgogbl dbmem 973
/0.

Hidrocarina. fycol $3039%0 3oty Bmdobs s fmbol 33bmmlivy®o mmasbobdgdos,
I gd03 LOEsdML GHdsdo 08300005 S J30MY MOMEIbMBO” A43b3WYd06. LsbsdoMm
Bmol J3096 dom@Gm3by olobo MgaoLEBHMOMIPWMWO SO YmBows, bmm sdosb
d0m@GHM3by 930609 MomEgbmdom a3bzgds -  dm3Mm3gdMwo  ogm  Msdgbody
95599360 (b5, #3, bo. 1,2 8, 112 9a%/d%; Loy, #1 bow. 1,5 8, 37 gab/d?).

9306y Bmdol, fmbols s MomEgbmdol gsdm fgwolb 3H3039dL Losdml  Gdob
BmdbMBTo 5653000500 3M5JG03wo 360369 Mds 565 5J3U.

Tardigrada. bgedsgergdo  fgrol  B30390Bg  MBGM  3s@Boto  dgbombimeo
mO560D39g005. LoEsdmb GHdsdo obobo dwog® 0830000 ©s 30609 MoMEYbMmdOm
33630935, M30LMdO0Z TboEgddo 6 §30bsbs3L sBEF gPMOo gaBHYa3wsMo, brem
650096Mm0M03 Joboergddo dmz03m3gm FBMEMmE ghmbgw s ooz I30Mg MmEgbmdom
(Loop. #1. Low. 1,9 9, 223 93b/32). LOI3OOOL A3TMms Fmbzs s BOMTsLOL Qoaqds
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9909090 0gm. 5J9sb 358m0bsmy, fywol 30390l Logsdml GHdOL BmmdIbmmbido
56530005600 3M5JGH039wo 3b0d3bgemds 565 5J3U.

Ephemeroptera.  ©sm©qbmd®og  dsboggddo, GMIIdOE  s0JIME0S  sd0sb
000MF™M3YY, COOIMJO0 MYROLAHMOMIOMWO 56 YMBROW, brwm Lsbsdomm bmerols 3056
00mGH™M3BY 0Lbo B3 MOMEIbMBdOM §3b3YB0sH. S1g Fogooms, olobo yzgwsby
3930 m76mdom Ingz03m3900 1g3BLLdgbol Lsbsdomm bmedo (Lobyxo #1. Low. 0,2 9, 300
93%.) 5 30656 3653601 TGLoM53056 (Lobxo #1, Low. 0,4 9, 45 93%b.).

9900¢09050md35L, GMI  EOOMMIO0  5MH0sD  Logsdml  GHdol dbmem  LsbsdoMHm
DMolm3z0l EsdsbslinsmgdgEro 396mMMbIMHO MMA60HIYdO0..

Chironomidae. Jo®mbm30@gd0 Loesdml GHdsdo 393MEIWIIME0 5056 439wash s
g4m39em30L, 5do@GHmd sMol, HmI olobo OO MHMEIBMBOM MYIYOLEHMOMYINO M6
Y39 LoaOHBg o yzgws Lbgdmbdo.  obLLZMMEMGO0m SPLIBOTBsZ0s BobsdoMm
Bmedo #4 oMo, LG Y39esBg 3gBH0s 50 MomEgbmds — 50720 gab/d%; 7960
93/0° (3b6. 2).

3HOOO 2. LosdmL BHOOL JoMHMbMTOEIOOL MoMmPIbMBdMO30 SOMOEHIS

fgwo 2001
Lbgbmbo 20Bogbmwo bogbyeo 390mamas
GomEgbmds | 9a®/d° | /8 | 9p%/0° | 0/8° | 9p%/° | 8y/d°
LoEYMMOL brdgho
1 1525 1934 | 4873 5692 2976 6659
2 3534 12462 | 1488 3088 5654 10230
3 2604 7068 | 2455 6138 5208 10379
4 _ _ | 50720 7960 7640 1680
Lsdmom Lgbmbm®o 2554 7155 | 14884 5719 5369 7237

Coleoptera. bmdmlb ds@gdo Lssdml G§d5do 08300m5© s F30M) MM bMdom
33630905, gMMYMwo  gAbga3wsMgdo HYROLEAHMOMYIMo ogm dbmemE Lsbsdomm
bmol §3096 domGHM3BY. 5d9ob godmd0bsty, BmFML FoGwgdl Loesdml  EHdol
BmMdgbNMBT0 56053000500 3659E03290 I6093690Mds 565 5J30.

Trichoptera. Lo@odml GHdsdo MHolgargdog 03305000 ©d 300  MomEabmdom
33b3090s. 53056 gMMbBHBY o Fywolb 939650990y 96 IMY303tm39805 MG 9HMO
939993wsM0. 9OMIMWo gaHgd3wsM19d0 SOMOEbBMEo 0gm FbmemE LsbsdoMH™ Bmwol
93056 dBom@®3Bg (Lsc. #4. bo6. 0,3 8, Fyawols t°=4,5°, 130 9a%/d’).

Omam®3 BsbL, MHMolgEgdol LogbmzMgdge SOl FoMmImoygbl 3030 fgsmrmgdo
5 B350 gd0, LosE J30560 BOMEHM30, WM 5FoGHMT 5MHOL, GMA olobo Lswsdmls
G050 303 §goOHMLMB sbermls godmz90.
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Mollusca. ULo@sdml Gds8o dmeomli3gdo 393MEIWIIME0s Yggers LoaOhby s
g39s ByBMBTo, Losg 30 Wsd0sbo doMmEBHM305, bmwm LsbsdoMHm Bmeools J3056

00mGH™M3bY s 939656M990%D9 56 g3b39ds.

3HO003. LoEsdmb EHdol ImeErl3gd0l MoMmEIbmdMmogz0 35639690900

$9gwo 2001
bgbmbo 23oBogbmwo bogbmeo 990 mds
65m©gbMds
RO/ | 83/0° | 90%/8> | 8p/0° | 9a/0° | 8/
LoaMoL 6mdgeo

1 11272 | 29276 12425 | 35898 1228 1153
2 1376 1116 74 149 149 186
3 8370 | 23845 2939 3348 13690 24775
4 _ _ 0 0 0 0

b5dMoem Lgbmbm®o 7006 18079 | 3859 9849 3767 6528

3060 ™300m0 bodbgd0: -0sLoEgdO 5©0GOIO 56 sG0L
0 -m6560D8900 56 50IMBbs

LoodML 3Hdsdo IE3930L oM bmdMogo d5B39693wgdo LoMYdBY Lozdsm
Bo05w05 ©5 030 (339SEMBL 74 9a%B/%-sb 13690 9ab/8*-8g, bmwm domdsls- 149
9/0%-05b 35898 93/3°-000g (3b®. 3).

Lodmoenm  Bgbmbm®o  dmbsggdgdol dobgzom  dmermlizgdo  yzgws®g  g@os
239Bogbmanbyg (7006 ga%/0%, 18079 9p/8?%), beagwem 8m8g36m bgBMbJdTo Jommo MoMEIbMdS
05605056 d30609ds: BoBbmo- 2859 qob/0?%, 9843 8y/d?%; 9dmeymds- 3767 gyb/d%, 6528
Jpy/ 2.

Amphipoda. Loesdmlb @dsdo 00 xawnol Fomdmdsygbegdo 50056 ©m®®Hs3900,
6HmIwgdos ©oLObEgdMEo  5M0sE  Lsbs3omm  Brmeol  J306  domEGHM3by
9396569 @Mdsms  FmEOL.  BHdOL 396G MMHo  bsflowrol Wsdosh domEHM™m3By 96
92303039005 5O3 9OO JHJI3WSG0.

Lobs30MM  BMEol  J3006 doMmEBHM3BY  1530oMm©  FosWwos  Fo0  sLObEIYdOL
50930OM39 ©5 B0MIsLY; EsLEbEdOL LodFoEOM™3y I9HYIMdL 1020 9a%/d*-sb 1130
9250°-0007, b Bomdslss- 570 dy/°-sb 4620 3p/0°-009.

39908065607 0Josb HMI, sd0sbo dOMEGH™M30 M530LXYBIE0s VMME53900LsRE o
930560 d0mGH030 30 OLObEIGONME0s, MO39 doMmEM3I0L Lodwsem Imbs3gdgdo dwrog®
8993065 5 56 50905390 179 9ab/d s 432 8/

650096Mmd30L Jobg3000 MO390l Losdml GHBOL BmmdIbmMBTO drmerm SEYHOEO
M 306530 (L5990 Frror®o domdolss 432 8y/d°).
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0¥) 0935%59900m bgdmm dm@sbogn dmbsgdgdl, ©eg0bsbsgm, MM Lowsdmlb @dsdo
Abobgmdl  Bmmdgbmbol Ly 13 xamaio. 5dgsb  LsbsdoOHm  bmol 3056

00m@GHM3DY 93MEI900s 12 %30, brwrm sdosh domEH™M3bY - 7 x50 (bGHowo
4).

3600 4. Bmdgbmmbols obsfowgds dom@m3gdol dobggzom

oo 2001
00M@HM30

Jg0960 580560
Dmmdgbmnmliols xgmnqdo

+
1

Hidrozoa - ®mbsfiensgosbgdo

+
+

Nematoda - 6595¢&m@gdo
Oligochaeta - menogmdg@gdo
Hirudinea - §6d@gd0

Ostracoda - bogst0sbo 3odmgdo

Tardigrada - bggrsds3¢rgdo

+ |+ +| + |+
+

Hidrocarina - §yeob ¢303900

Chironomidae - Jo®mbmdogdo
Coleoptera - bonmb do@ewgdo
Trichoptera - Gwolgegdo

IO N B W e

=
©

+| +| +| +

[any
=

Ephemeroptera - @©om®9d0

[any
N

Mollusca - dmqlizgdo - +

[any
w

Amphipoda - om®@Es39%0 + -
Lgem: 12 7

©31336900

LoEsdml  BHOOL  BMMdIbmMUdo MguoLEMOMYdMEos e 13 xamzo (Hidrozoa,
Nematoda, Oligochaeta, Hirudinae, Ostracoda, Hidrocarina, Tardigrada, Chironomidae,
Coleoptera, Trichoptera, Ephemeroptera, Mollusca, Amphipoda).

B90m00 bbb GdIMEo MMYboHIgGdoLb Hidrocarina, Tardigrada, Ephemeroptera,
Coleoptera s Trichoptera 30639es 5006036935 A396L 30gMH Lowsdml BHBOLSMZOU.

Loesdmlb GHdOL Bmmdbmmbdo §sdygzsbo xamagdos: Oligochaeta (38,47%), Mollusca
(31,32%), Chironomidae (6,7%) cos Hirudinae (2,9%).

BmMd9bmnMUIdo 033005 s 30Oy Mom©Ibmdom agbgzgds: Hidrozoa, Tardigrada,
Hidrocarina, Ephemeroptera, Coleoptera.

L59MOM BMMIGBOMLOL JoJloToEPMBO dBOMASLS SVMOELYWOS BRIy (51,1
2/8), bmewm 8mdpg3bm LgHmbddo MbEImsb I30MEds (Bogbrmo- 32,0 /3
899m@pmdsdy - 26,8 3/3°).

BmdIBN@LOL Lbsdmsmm Ferormo domdsls 9oygbl 36,6 /8%, GOl asdm3 0o
9505W3MHMOMJGH00o FYobodg39g0ol Gosbal 309300369ds.
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I'py3un., .1V, barymu.

Zoobenthos of the Lake “Saghamo”
A. Pataridze, M. Gioshvili

Summary

In total 13 groups were registered in the zoobenthos of the Lake Saghamo. These are:
Hidrozoa, Nematoda, Oligochaeta, Hirudinae, Ostracoda, Hidrocarina, Tardigrada,
Chironomidae, Coleoptera, Trichoptera, Ephemeroptera, Mollusca, Amphipoda.

Among these organisms Hidrocarina, Tardigrada, Ephemeroptera, Coleoptera and
Trichoptera are registered first time for the Lake Saghamo.

The dominant groups in the zoobenthos of the Lake Saghamo are: Oligochaeta (38.47%),
Mollusca (31.32%), Chironomidae (6.7%) and Hirudinae (2.9%).

Hidrozoa, Tardigrada, Hidrocarina, Ephemeroptera, Coleoptera are seldom and not
abundant in the zoobenthos.

Biomass of the total zoobenthos reaches maximum in spring (51.1 g/m?) decreasing gradually
in following seasons (spring — 32.0 g/m% in autumn — 26.8 g/m?).

The average annual biomass of zoobenthos is 36.6 g/m” This makes the Lake Saghamo a
high productive water reservoir.
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000¢roliol B30l brmdgbmmlio
5. 353000y, @. ¢gds60odg

Dm0l 06LE0GHME0, 000sL Labgwdform mboggMbo@gdo
J. Beagwmysd30ob gsdb., 3/5, 0162, mdowwolo

0d0wobolb  Be3zoL  JoMm39w0 39933930l 990990 (1952-54  §.9.)
M930LEGHM0MYOME0s JoMmbmTogdol 17 Lobgmds [3] s MmEoaMdgBHgdol 26 Lobgmds

[6], beagom Fgmeg  200m33¢930L  Ldg3dzgwby IR0bEs, ®MI Mdorolol bpzsdo
30bsMHMBL  BMMOIENMLOL 5 ¥aMB0 (JoOMbMIoIdo, mEwoamdgdgdo, bgds@Emgdo,
090l 303990, MBEG3mEY00). 53 XyMBJO0B JoMmbmdowgdo Homdmoagbowos 23
Lobgmdoo [4], bnwm meoamdg@gdo — 12 Lobgmdoo [12].

dgLbsdg  90m33wg30L  Fggpe  (1968-69  (.f.)  mdowolbol  be3sdo
M930LGHM0MYOME0s JoOHMbMI0YOOL 17 Lobgmds [5] s  MmEodMmdgEHgdol 20 Lobgmds
[2].

2001 foeb 9. €9dsb0dgd [1] Logdzeosbo dgolffogams mdowolol begol gMmo
35306 9mbs3z9m0  —  gwosbolbgzo s  sofges  Bmmdgbomlol 11 xawmxao
(69953 ™©9d0, ME0aMdgAHY00, MBEGM3MPIYd0, Hywolb G303900, Fywol ®dMDdYdO,
6958530900, JoOHMmbMTogdo, LOMMm9do, BxaLoYws30900, IMWM3930, VMEE93900)
3o dmMob MmeoymdgBHgool 11 Lobgmds.

030obol B30l dmgmo Lsbsdomm bmero 10 dg@®mol LoW®MBYEY IBIMLIE0S
Pgaol 939690990000 - BNFMFs Pgwol 35Bom, bmem  B30OMAOMIO0E  boo
3039905 FbmermE 2-3 dg@cmolb Loe®I)d. Voo BE30L edosbo yMbEo 15-32
d9B®oL  Lo®IYHY WIRIOIWOs NBIOM, 3000, doxm3zsbo  igswdi9bstngdoom
(3E@MBMMS). 3WHOMBMOIO0 0BYO OO MoMmEOIBMBOMSS ZMHMBEOL BYLs306HBY,
6MOmd  0Josd 90900 BMMdGbm™Mbol  oboews  doeosh  dbgero  golaMBg300.
396L03MmM9d0m  dbgero  STMLHMGO0s  MEodMd)Bgd0, MeAMBs3 obobo  ™Msz3056m0
X 9309000 B0 5056 §ysed3bscggddo s ommws© §ywgdosh sdmegdols
OML. 0560 GBSOV 5TMMYds 0d305m5© bgMbrgds.

030oboL BE35d0 5MY, GMEILsE Aol FsOEHM 8E0bsMY 0MOO 3390930, G 0Ym
09o0396569930L gm0 OO MOoMEYbMds. sl 999y, o3 MdOEIOLOL br3sdo
53539000 30bs6MYg 50930 89w9d39L, Yocd396569900L MoMm©gbmds dE0gH Q50D
OmO3 Lobsdomm bmwdo, sbg3g WMTs 5©Y0wgddog 15 F9BHM06 TodlodogrmE
Lo®™dgdy (32 ).

09bMbMo s  3bM39IOH0  MOHPboBIGOOLsM30L oo  F60TI3z69wMds  5g3L
3OMBGHOL  boboomb s Tob  3HYI3gMo@GIesL, sdoGHMmI dm3wgE 930bodbsgm, G™I
0000obol B30l 3OMAMBEIwdo Mol mbogho @sdosbo aMWbAGHo, GMIgwbsg
3M30MHYodsol Bmbo 339 56 5d3L, MoPBSE Ymgowo bsdo dsMowosbo &dol
3L39O0 S oo 2oMFgAM SOLYIMWO ITSTYOMEO BHIMOEBHMMOJOO I0RIMS SHOEO
9336560 sdol Lgawo ggbom, GMIgEoEg JoM0MIEI© FE0bsMYJdOL - SMOa30Ls
03600l d90m@GHoboos. MTs  ywol wsdosbo  3MmMEEHOL  3Hga3gMsGEs VIO
(L5FMsEm ferom®mo 10,4°C) s mEbag FgMygmdL bybmbrdol Jobgzom (bGowo 1).
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3bOowo 1. Ggad3gcmodmes (°C) fyaol B30y s ¢sdosb gMmbEdo

H9s3060
2060
53
Bowo 2002 UPITO
fewonmco
LoAMOL Lbow®adg
>Hoab Boxb 390 3o
bodgtho 8006880 dbogbywo Bowo | Fgdmoym
12.6 23 12,2
! 27-29 8,2 12 11,8
12.6 73 12,2
2 29-30 8,2 10.5 11,8
5 2890 13.0 23.5 12,2
i 8,2 11,0 11,8
LodooEm 12,7 23,2 12,2 15,0
bBOBGHO a,2 11,2 11,8 10,4

Bmmdabomlol dglfogerol doBboo Mmdogrolol Bpgzol ghm FHowdo, MHMIgEos
94300090 bggLs Qo 090sbol bogL dmEOOLAYOIMHGMBU,
53603690L58039T030L5AOO0, OMIWGd03  JOMBbgMOLYsb 350-400 dgBGoMss
QO(30¢90v)E00. Joboergdols 509ds 0dE0bsMgMdEs Lybmbgdol dobgwgzoom.

LodFMmd 353806030 256Moddbom Fodm)39meds MbFOEMmTs 3bM3MGdsT (YLobltIMd,
Lobdggmm s §gwol GHObL3MOEGOL vdmbermds s bbgs dMs35¢0) o6 dmy33s
L53Moegds, MMM 53390 MoMPIbMOdMOZ30 FoboEgdo MmmMbogzy bLyHBmbosb s
D30l g39ws MBbosb. B3z96 993dgrom FbBMwmE Lsdo Lybmbol (oBogbmwo,
bogbmo, dgdmEamds) Tobogrgdol s©gds. ggbom 899m3w0m 93009 MZ0LMIGOZ0
9oL 900 BO30L Lobs3oMM BMEol Y39 MBbOWIB.

000oLOL BE30H MIMEIEMIO0Z0 ToLOEGIO SVIIMWO 5O YMGBors 93 Fool
dbsol, dobsdy 03MoLy s d0bsMy 9Moa30L F9dmbgerol dosdmgddo. 9dgsb
390030656, BMMdgbOMLOL DMAO0IOMO XFMBO S 083050 Lobgmds Bz9bL Bod@mddo
396 9mbggdms. s80G™Ad h39bl Joge FoMmdmygbowo gsmbolidmMmo G9dsagbermds
990d9ds 56 0yml 58m3HO30.

0d0wobol B306 A3z9bl dogem 2002 Fgl 50gdos 9 GomgbmdMozo Lobxo,
bogom 2004 Fgaobs - 25 0030Lm3™030 Lob)o. 50930 Fsboerols sdwYds39d50 356396,
™3 000¢0olol B35d0 4930399300 T9IIR0 X AINIOO:

Turbellaria. mdogobol bp3zsdo s0(sdmzsb0 Fogdol Homdmdoygbgwros Planaria sp.,
6OHmIgoi 8@S390Mm 3bmgmgdsl 9hg3s WS OO MOMPYbMDO’ bsEYEMGOL ol
bmb@  09bMlE  MmORsboBIGOL.  ®doErolol  BE3sdo  3WsbsMngdo 0830505
3930390 s I30609MH03bmzsb  3m®mdgdl  omdmowaqbgb.  obobo  d06My
5m©bmdom  MYa0LGHMmOMGOMos  FBMWME 0O [Ywosh s80sb  domEGH™3by.
030@olol B30l BmMdIBOMLTo  3wsbsMr0gdls  dogrosh  MmBbodzbgrm  syowo
M 306530 (559295 M Frro©Ho ELsbEds 2393H/8%; dBomdsls- 8 d/d7).
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Nematoda.? »doolbol B350 393039 gdwmos  mmbo  Lsbgmdols  6gda@ms
(Aporcelaimus sp., Monhystera sp., Tripula sp., Darylaimus stagnalis Guiardis), ®mdegdog
©OLObEIGOME0 501056 43996, Lsbs3oMMm BMedo sEMOEbos I30609 MomEgbmdom,
bowe 035 §yeosbo 9a0egd0@sb (28-320) - L3050 MomEYbMdOm. Sg ToddEoMs,
obobo 3b3wgdMEBI6 Y39 LoMMDBY s Y3zgws LyBMEBY. Fomo  sLEBEgdOL
10dF0EMM30L  LYHBMbMMO OBsT0Zs Sbgmos: Y3z9gesbg TgBHo  MJROLAEAMOMYOMOS
25Bogbmbg (1736 9a®/3°), bowem dmdgzbm LybmbIddo msbsmsb d5oMEYds
(Dogbwgmo-43493H/8%. 998 mBs-31693%/0°). Bgsglv ©sLvbwgdol LodFo®m3gols,
d0mBsls ¥JE0EILOS gsBsBbwBg (45 /d°), bmwm dmIwg3bm LybmbydDy dwogH
3993069805 (bogbwyeno - 208/3°, Bgdmeymds - 208/3°).

dombgogo  0doLy, G™mI  BydsGHMm@gdol  iLbErgdol LodFoOmMZ)  ToWOW0s
(LT oMo EsLEbEYds 829 93%/d°), Bsm0 HMEO MdOWOLOL HBE30L BomTslsdo
d0ogM ©3609369cms 0oL 458m, B 0bobo dssh {3M0wo s 35@MS MEYRIBOHIYdOS
(L5BmSM Ferow®o domBsls - 28 8y/d2).

Oligochaeta. 1963 {erols dsbogngdol dobgzom [4] ®dowolol Brgsdo MTs fywosbo
LoAMMIOOL 53056 2OMBEHDY s0MOEbYO 0ym Mmeoymdg@gdol 10 Lsbgmds (Nais
simplex, N. pardalis, Uncinais uncinata, Ophidonais serpentine, Dero obtuse, Aulodrilus
pluriseta, A. pigueti, Limnodrilus hoffmeisteri, L. claparedeanus, Tubifex tubifex). of
Q5LObYgdEo LEHYMBYO0EID OYIOLIMZ0L 03539 S5EAOWGIT0 339 SMG A3b3Y0S
Nais simplex, N. pardalis, U. uncinata, Ophidonais serpentine cos Dero obtusa.

2002-04 Gergddo 50gdmo  doborgdol sdmdsg900L 999Rd© sdmBbs, GM™J
030oboL B35d0 LobeErMdl 99990 Lobgmdol meroymdg@9gdo:

Vejdovskyella intermedia (Bretcher, 1896) 0d0goolol B©3530 493039 gdw0s Mo

09osbo 50w gdol sdosh gMMbGHBY, bmemm LobsdoMOHm bmeol mbgwr Fywosb
30 gddo 9(3965M9MdsMs FMOMOL 56 43b3090s. WOTs [iyer0sb LoyMM9gdby dz0Mg
H5096MdOM HRoLAMOMIdMO0s 35BsxbrMol gBmbby (14993%/8%), bawm ©oo
650096Mmd0m-Bsgbrmols  gbmbbg (69293%/0%). Lsdmswm  Favon®o  ©slsbegdol
50930MM39 3950996 28093%/0°.

06@96M89005 Bodommzgemdo g3b30gds Fbmemm 0b3z5ol fgowbsogsgzdo s 0dsg
0035 4e0sb sp0wgddo (20-643). GmamME BBL, 0xo ©OTs Fywol dmyzstrmeo
B35, 00Ol bmzsdo 0o sl 9999 2oBb®s, o3 F0b39e0Ib Hodmbmeo
095000 430650930L5 S OBJIOL LTMOEgdOm MBdOEIOLOL BrZsl Fg)gHN..

Nais pardalis Piguet, 1906. 1963-64 {j¢»9dd0 35M@solo 43b3IIMPS Y39wPob s

4m39@m30L. 0Mds 5y0gddo dolo ILLbEIgdol Lsdswm HuomGo LbodFommgy
890096 46 93%/0°. ©MgoLEM30L 3o ©MIs FYmosh 5FOWIBT0 LSIOPME SVG
336300905, beagm Bsbsdomm Bmob {igomd306g 5y0wqddo 33b30gds 033055
obog 9OHMIMo 9BYa3WsMgd0L Loboo.

030woboL  B35d0  35MEsoLoL dgogmo FJoEoMgds  Fodmfzgmeos  dobaty
565330LfYyeom, HMIGEoE Md0EoLol B35l FgMgMmEs MmO SmgMo ol fobsom.
505330L0Yoeo  Ggoogl Lo3Tom  MOMmEIBbMdOL  Joew3odol  Fomogdl, o

35380@0}@360 Lobgmdody 29M339Mwos 3MMma. 0. gEosgzsl Fogm, GoLmzoLsg ol o BoEEIMdIL
0m30bbgbgdom
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3MobgliagMg  goMgdm  30MHMdJOL  JAbol  35MoEolol 296305 gdOLIMZ0L.
565330L(Y5¢0do 35¢30vdol JoMr0Egd0L Forowo J9d;339emds 0doMdE 833030, md
0d0wobol  bpgzsdo 53  dmwm  EOML OO  MH3MmEIbmdom  49b30m5M©s
0900839656900, OMYMOOEs: B30OMYOMs, bss @ JWsEMBMOS.  50bodbmwo
93965609900 3¢ 3030l Fo6r0g0056 Fyselio@nzgddo 33b39ds.

Nais simplex Piguet, 1906. olggg, ®mam®3 3s0Mseobo, boddwgdbo 1963-64 Fangddo
©OLObEGdME0 0gm EMTs [ge0sbo 5QH0EGOOL Wsd0sb MHMBbEHBY (Lodwswm ferom®o
©olobegds 4693/8%); ©OOLsM30L 30 00 OIS SEFOWGIT0 SO a3b3DS W
96090 gaHgd3esMgool Lobom MHgAoLEHMOMGIMOos dbmemmE LsbsdoMm Bmwol

by §ywosb sy0wgddo d39bscgemdsms dmnmob.
Nais pseudobtusa Piguet, 1906. 50b0dbwemo Lobgmds mdogrobol bwgsdo derog®

93000000 ©5 930609 MoMmEIbMmdom §3b3Yds. MYROLEHMOMYdos Fbmemmo bsbsdoOHm
Bemeol mbge yaosb 5y0wqddo 430090 bggol dobermdas (Low®mdg 2560; mEbog
Q5390 o560 3MBE0; 2 gaHgddwse0).

Ophidonais _serpentina Mudller, 1773 odogolbolb be3sdo doMg ©smgbmdom
33630905, 9OHMYMo  JaHgI3sMgd0 MJAOLEBHMOMIdMWo ogm TbMmEm MYosbols
b93d0 9396569MEMd505 FmMob (Loe®Ag 1,58; {MHbE0-sd0; 3 93H9a3EsM0).

Aulodrilus pluriseta Piguel, 1906. 3¢@vM0bg@s mdoobol B©3s30 03300005© ©d

93069 M50 bMmdom 23b3WGds. JOHMIMWO 9ABIIZMYIOO MYROLEHMOMOME0S OIS
Pyamosbo  LoyM®gdol  @odosh  aObAHby  (LsdMswm  feom®o  EsLabEgdol
b0930OM3g 16 9a®/d%), 85906, GmEs 1963-64 Fewgddo 33b3w7dM©s YBGM bIoMs© ©s
MRGE 99BH0 Hombmdom (slsbegdol LodFoEOHMZY (3350BEMBdLS 9293H/8-©s6
216393/8°809). ®d0@olol B30l LsbsdoGm Bmwols gmmbEby dE9bsHgEmdsos
JmOH0L 3IMHoLY 3OO MYROLEMOMGIMEO S YMBOWD.

Aulodrilus _ pigueti Kowalevski, 1914. o»dowobol  bpgsdo 0030500  ©d

930M9M0(3bM3560 BMOTss. OGN JyHgddwsmgdo MHYROLEBHMOMYIM0s FbMEw™mE
090560l bgzdo wsdosb mbEbg (Low®dg 1,5 9; 2 9aH9d3ws60).
Limnodrilus claparedeanus Ratzel, 1868. mdoolol Bp3sdo Logdom Mom@gbmdom

23b30g0ms 1963-64 (ergddo [4]. mgobsmgzgol 3o dobo MomEgbmds 3093 WYBROM
9m05¢39d00.

3035609009960 8306y MoMm©IbMdom  MgROLEMOMYOMos  Lsbs3oMM  Brmeols
0903069 50019030, HMAMMOEs S00gE0sbol bggo, yz30mgwo bgzo, 8. 03M0OLs
900. 565330L dgMm30L J0sdMYdo (AM6E0-MmbI3 TN YNBOWwo FEIM). 0P0
QOO M5MmEobmdom g3b3gds Fbmwm OIS Fywosbo  vYOWYOOL  sT0sb

0m@M3BY, Losg MgRoLEGHMOMIOMWos  439ws  LoEYMODY s g43gws  Lybmbdo.
25%ogbMmBg  05dboBoHO  ELsbEgds ogm  398093b/3°, bmwm  dobodsewe@o-

66993%/0°. 990mymdol LgbmbBY FodlodowMmo  EsLsbEgdOL 0dF0EMMZ) 5300
1008193%/8*-8c09, bergwem 8obodswweo -3776 93%/3°-0¢9.

Lodmoem  BgBMbMGO  EsbsbErgdol LodFoMm™3zg SLgo LYELML 0dwg3s: 0PO
20Bsgbmbg 995096l 282793%/3°, Bogbdo - mEbsg I3oMEgds (200293%/3°),
bowen  399mymdsdg  Y3gmsdg  MoEglos  (634993H/8%).  Bgdmo  dm@sbogro
006539990006  498mBEobsMg  Fgodwgds  ©I35L33bsm,  MMI  3Ws3569gsbMLo
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0d0wobol bBEgsdo  oMmTmoygbl dsLmdIMO350  A93M3JIYdINME  FMEMTsL, OHMIEOol
U535 m  Georm®o  obsbegdols  bodFoEmmggs 3726  gad/d.  3wsedsmngsbrlo
o6M0moy9gbl dbbgoer RMMILL, sd0GH™MA ol FoLmdMO3  Fob3z0mMsMYdL  MdoErOLOL
B03590 593l oo  3Mogd@ozmwo  860d3bgmds, HmameE dgbmmloo 93390530
093900L Bovy39mgbim 153390L.

Tubifex tubifex (Mdller, 1776). o0dogoolbolb Bpgsdo  Logdom  Mom©gbmdom

23b30g0ms  1963-64 Hengddo [4]. ©goLsmzol 3o dobo MomEIbmds 3093 YYBROM
9353 9d00.

3W53569099bnlo 93069 3mEgbmdom  MYoLBHM0MIdMWos Lobsdomm  Bmerols
09533069 5030 g0d0o, MHMAMMOES 0geosbol bgzo, yz3omgwo bgzo, 8. 03M0OLs
000. 565330L J9mmM30L d0EsIMYdT0 (3ObAEO - MmEDLg IEsdMO ymxrowo dgerm).
030 ©OEO M5MmEIbmdom @3b3wgds FBMWME VMHIS[Yw0sbo  5EYOEGOOL W sT0sb
000m@M3YY, LEIE MYFOLGHMOMIOMWO 5M0SE gg3gws LoEyMODY s Y39wWs LyHBMLJo.
20ogbMmBg  AodlodowMmo  Eslsbwgds ogm 3980 9ab/d’, bmewm dobodsewGo -
66993%/3°. 990mymdol LgbmbBY FodlodowMmo  ELsbEgdOL 0dF0EMMZ) 5300
1008193%/8*-8c09, berewem 80bodseweo - 377693%/0°-8¢09.

Lodwmoem  BgBMbMGmo  EsbobErgdol LodFoMm™zg SLgo LWEsML 0dwg3s: 0PO
25B58brBg J95096L 282793%/8%, Bogbwemdo mwbsg 930M©gds (200293B/8%), beagwm
899 0sDy 439wy 1oEgLos (634993b/8%). Bg0mm dm@sbowo dmbozgdgdowsb
399030bsMg  Fgodwgds  ©o3o33b0m, MM 383569 YbMLO  MdOwOLOL  BE3zsdo
§oM0moagbl  AobmdMOZ9 2930 3IWGOIM  BmMASL, MM™MIwol  LsdMswm  {erowmGo
©3LsbEgdol  bodFoEGmMZgs 372603B/0%. 33569960 FoGdmoagbl  Aibgow
B0OIsL, SFo@G™d ol JobmdM0Z 496300050l MdooLol Bezsdo od3l oo
365d3H0gmo  36033bgamds, Gmymez d9bmmlom 93390530 ™93HgdoL  Lyvy3gmglim
153390U.

Branchiura soweryi Beddard, 1892. mdogolbol be35d0 dMsbbom®s 08300m

3930390900 s I30609MH0EbM3560 BMEMTss. 30609 MromIbMdOm ILIbMYdIMMos
dbmmm m9wosbol bgzol bobsdomm bmedo, bywsg Fyowdigbstg boms bdgwngbso
boeoBoliog0mos  gooxksMgdmo wsdosd ghmbEL (Low®dg 1,50; 1792%). mdogrolols
B30LmM30L 0BG 306395 500bodbYds B39BL Joge.

LoL05IMZbMs 53 BobgmdOL bbb Jgambobgds MdOEIOLOL BM35d0, MoYL 0yo
g439wsHg OO BMMss B3Pm0 [gol mwoamdgBgdl Imeol s oY) 030
dobmdMO350  A93M(3Js B30l yzgars vdsbdo, 35306 3093 MBOM  BMoTsB9ol
03 d93H900L d0MmIolol MHoMmEIbmds.

LoJoMM39wmlb  [gobs@gzgdosb  dMbbomEs  TFbmerm@  XbsMOL  BHdsdo
00b5MHMBL. MBdOWOLOL B350 020 3. 03MOL 6 . MVY30L FYse35MHPDOEGOM D
Sbwmlb MmI 2393m36s,  3080JM9d©Om, GMI 5 00 dObsMYIOOL  LsFSWgdO”
999mbobs. 090560l bggdo 30, LosE dGBLOMMS 3030Mm3bgm, 9M530msM0 dEObsMyY
56 d9ob, 0v) Ibg39w™Md30 56 J0300930 355G 65350Ml, HMIGEoE 0439 SBeml
dofiolidzgds 2o0mbogmbgdoom Fo0dmodmds s mge0sbolbggl 9hm3z0l. mgEr0sbolbgzo
SBWMbvy  BMME™maool  0BLEAWEOL  dMMIEGHMOOLMD. 53 9RO  bdoMo
330b70MEs HBMMdIbMLOL 50gds 0BLEOGHWAGHOL gsBH03oLsM30L 96 Bsodwmdm
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96msbg  ImdMdsgzg  LAHM©IBEIOOLMZOL, Topa®oed  dMBbomEs  MgyoLEBHMOMYdMEO
0M5MIL  ym@owrs.  380dOMdmM, MHMI 00  Mdowobol  Bezsdo  Jgdmbobers
09533630 13MH0b3ggdoL (00MmE0gdo, 0bggdo s bbg.) Lsdrswgdom, HMIWgdos
BodnOMBOm MSTOL AoLsmY350 3bYds© FMGBMH0B396 X 9bIMOL BHBOWIE 56 3mdolols
095b5(35300056 s FgmEg I OO MBOEOLOL BM30b 396 dOMBLYO06.
Enchytraeidae gen. sp. 33omg6moEbmgeb s 083050 g30®asl Fo0dmamygbl. ghmgreo

93998356900 M9A0LEHMOMYIMMO 0gm M30LMIM0Z ToLoEgddo, MHMAWGIOE SVJOIW0S
9430090 bgzol dosdmgddo d39bs6MgMEMdsms MGl (Low®dg 2010, HMbEO - MmEbLg
Q530 Yme30eo dgem; 2 93%b.).

Hirudinae. odowobol be3sdo  (mmdgegdo 08300000  393MEIWIOME @
9306M9M03bMm356 1M IGOL 0o6m8moy9bU. 9090 93599356900
6930LGM0MYIMos FbMErmE . 5M5330L Yo356MHEBOEME sbemls (Low®dg 4010,
306 3H0-5esdo §3008s, 2 9ab.).

Ostracoda. mbE®530gd0 569 60gsM060 300Mmgdo MdOELOL bEzsdo Lo3dom
650096Mmd0m 33b30Jds. OLLOBO OLELEIYGOIMWO 5M0B YMm39E356 doMEHM3DY WS Y3gws
LoEMIgbg. G9MG000m FgBHO M5MEIBMBS sOOOEbME0s WMTs ywrosbo LoyGgdols
53056 3MbGDY, Loss obobo g3b3wgds yzgms LoaO®HY s g3zgws Lybmbdo.
20Do8brmmby  85dlodoe®o  EILsbwgds ogm 277193%/8%, bmwm 8obodscwry®o -
44693/, Dogbewdo FoJlodoee@ds olob@gdsd 9gsaobs 10230 gab/d?, bmawm
806085@®8s - 167 9a%/d”. 65389959859900@aMsL, 58 OML deogees J90306gdwIE0o
HmamO3 95JB0dsBHO LbEYds (316 9a®/d%), sbggg J0bodsE MO ELbEYdsG (74
905/, v 99305090  Bgdmm  dm@sbow  dmbogdgdl,  ©sg0bsbsgm, GBI
mbGHO3MId0L  LsdMsmm  Lgbmbmmo  Esbobergdol  LodFoOmM3g oYMy
B9o0p96L 1454  9a%/d’, boxboywdo  s0fggl  Boguodmdls (3602 9a®/d%), bmwm
899m@pmBsByg MI30MgL0s (211 9a%/d7).

0d0wobol  BE3zol  BmMdPP™MLBo  MbEGHMZMPIOL 60369 mzsbos Yoo
m30653L (L5Fgem FrroHo Eslsbegds-1756 9a%/d°, dBomsls- 168 dy/d°).

Tardigrada. B9sds3gdo  dogosh  3s¢eMs,  Jozmmdgbmmlinmo  3bmgzgw o
™mOo60bdg00s,  OMIdoE  MdooLol  BE3zol  Lsbsdomm  Bmol  §godzomy
50309330 M9gA0LEHMOMYINO 56 500D, beagrm WM [Yurosbo 50Ol W06
d0m@GHM3%bg 830609 Mom©YbMdO’ MHYA0LEHMOMGdIWo 0Y369b FbMWME FoboxgbmwBg o
390myMdsHg.  0dowobol  b®30l  bBmmdgbomlido  bgwsdsgzwrgdl  dwog®  dzocgy
96033690mds 5930 (5589e@m FerowBo olsbegds -132 9ab/d?, dBomBsls - 243/8°).

Ephemeroptera. ©owmgdo ¢o306M0 Hmi0@o mmsbobdgdo0s. 5¢dsc sdo@E™mad
360, MMI Md0oLol Br3zsdo obobo J30MHgMOOEbMZD s 0830505 Fo3MEFILYOMW
3m®30L  FoMdmoygbgb. Lyew MYROLEHMOMIOMEO 0ym 2 9aHrddwsMo, MHMIWgdoE3
50YOM0s  0Yeosbol bgzol LsbsdomHm bmerdo 93gbsdgmEmdosb (Low®dg 0,59,
3096 0-ow 530 J300s).

Odonata.  633boyes30900 FE0MHIOOEHMZD s 0030500 FMEOIGOL FoMIMo9696.
96090 9aHgd3sMmgd0 M9RoLEGM0MYOME0s TbMEME MJWosbol bgzol Lsbsdotm
bmedo 9;3965M99@mds Modmeol (Lobxo #11, Loe®dg - 0,58, 3OMBGHO - OESTMEO
d300s, 5 93%.).
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Chironomidae. 1963-64 ficgddo mdogoolbol BEgsdo Imbobegmds 19 Lsbgmdol
Jo®mbmdos [2], bmerm 2002 (gl A3gbl d0gH 5©0gdeo Tsboergdo 9vM33939W0
QOMBY.

sboeno  dsboergdol  dobgzom  ®Mdoolol  BEgsdo  JoOHmbmdogdo  bozdom
650096Md0m 33b30gds. A9BLOINNMGO0 OOS 500 MOMEIBMBS Lsbs3oMM Bmerols
93969099 ™dsd0, LoS3 M3MEIBbMdIM030 sMoiEbgs B396L Tog BoGIMYOMEO 96
gogzows. 0mds §ywosbo syowgdol sdosh dom@Gm3by JoOHmbmdogdo y3b3gds
Y39waob o gmgzgumgol. sl 35450000©, A9BIBLMDbY FodloToIMO ILEbEGdS
ogm 2269 9ab/d, bmwm 8060dsewm®o - 116 gab/d. Bogbmwdo dogdlodserwm@o
©3Lobwgds 9993060 (1786 93%/d), bmwm obodsen®o gs0bsts (1042 9a%./d7).
899m@amdsdy 9993060©s GMmOE 05dlodsem®o (223 9ab/d?), olg 8obodsewry®o
©3Lobegdsg (93 9ab/d). Lsdrswm  Lybmbrmo  ©slsbegdol  LodFow®mgg sl
2500094)H9B5: 030 BB bg F750396L 1179 93%/3%. Bogbwyemdo gl Gogbzo mwbsg
Bo@emdl (1333 93%/8%), brnwwm 399mEymdsdy »830Mglos (155 93%/8%). Gog dggbgds
d0mBsLols, 0o bbby Fgoygbl  8370/8%, Bogbmwdo ™m©bsg  ge0bGWs
(123403/9°), b 39dmamdsdg y3zgmsdg dgBoe 999306os (70083/8°). bgdmm
dn@obowo Imbo399930sb6 dgodergds ©o35133bsm, M JoMMmbmdogdo mdogroliols
B30l M5 HYe0sbo 5Bl Wsd0sh domEHM3Bg 153050 MHMEIbMdOM F3b3WIds
(LT Feror®o Eolsbegds - 889995/, Bomdslss - 92433/0°).

Megaloptera. d0obob b®35d0 50 X3ROV
§960md50969e05d05¢0lbRMoa0bmlbs  Pos®dgd, ®mdgwos 00300000 ©s d3oMg
(om©gbmdom a3b3zqds. gOHMYMEo 9ABYI3MO0  MYPOLEAMOMYOM0s TbMmEME
090560L bggzol Lsbsdomm bmerdo (Low®. 1,2 9, MbEo-fysedigbsmggdoom (Chara sp.)
5 BIOYIO Wsdo; 2 gab.).

@0 BIMSGHMO0 Imbs399900m [8] COOABOM0sDbgd0 (Megaloptera) 560l BMMMLLbO
96900l 35BoMs XaMRB0, GMIJWOE YMBowro BsdFmms 3534060  BHIMOGHMM0sDY
Pomdmoagboos dbmewm@ 2 Lobgmdom s MHMIGMS FIMRAMSBMO  493M(39EOS
bLOHMEgdom  FgMLHogEgos.  s35LmMIb  ©939300MGd0M  BM0PObMBIL  50TMBgbs
030wobol B30l Bmmdgbmmldo dgBo  LsobBGHgMgbm  dmzgbsls  FoMdmoagbl.
LogdoMm390 M Fyobs@g390olomzol 30M39ws@ 5006036905 Bz9bl dog.

Mollusca.cdoeolbol Bpgsdo dmevlizgdo 00300m5© 33b3wIYds. OS> Fywosbo
5QA0gd0L 53056 B0oMEHMIBY 56 Bbobgmdgb, brmgrm LsbsdoMm Bmeol {gswdzomyg
50009306 23630 FBMEME MYerosbol bggdo (Lobxo #2, Low®. 0,5 3, 3ObEo-
530 §3008s, 19 9ab.).

Amphipoda. ©m®@53900 OO MomEYbMdOm 505D 4930 EIIOMEO MdOEOLOL
B30l LsbsdoMm Bemerols d3gbstgMmmdsdo, Loss 3ObEGO Tgodwgds ogml wsdosbo,
@530 43085 96 gmgzgowo dgerm. d306Mg MomErbmdom 23H3w0gd0s6 Fbmeme
93096 d0m@EM3BY  BHowMgdol3gdol 50w ddo. MmME3900 B30l dogH bodmzbos
0d0wobol B30l  domge  LobsdoMmby, TogMsd  Yyzgwsby IgAHo  MoMmIbMdOm
33b3090Mm©b96  BHOgdOLHYD OEME  sAOWGdT0, MHMYMOOESS:  MYosbolbggo,
430m9e0bg30, EMBLOROL Yme9, 53Fool 350bsero s 30bsMy 00308 gloGmsgol
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00sdmgdo. 3>  (gwosbo  s@aowgdol  Wsd0sh  doMmEHM3BY  ©MMEH53900
©930LGHMOMIOIMO S YMTBOH.

Lobod  dobosty o0mMo 339053 MBOOLOL  BEZLL, ToBTo  PMOEZ900 9O
dmbobaErgmdEbab, bmem dobsdg sMoa30Ld gImgMmgdol Fqdgy brwzsdo yobbs
QMO 3H53900 XM 933500l 350bowmsb  oyMow 439830, bmem 8999y 096smsb
393039 bgb Be3zoL g LsbsdoMmmby. GrmymeE BsbL, ©MMEHs3900 MdOowOLOL
b3580 d9dmbobers 8e0bstg 56533000, 5OHBYIOLS S 230653900l J9dz9Md0m.

3939 90b0dzbol wo®mLos Mgwosbol bggzo, GMIgog Ho®dmowagbl mdoolol
D30l 9M0 35BoMs Imb339ML. 0go 2obLb33Ids Yyzgs Lbbgsmdboligsb odom, H™A
Y39wsHg MBOM 0N BMMOIBNMLOL XRJO0m s LEBYMBsMS MoMEY6MdOm.
5399bol IM535BIMHM36905 Mgerosbols bggzdo dgodegds godmfizgmero ogml odom, GHmd
030 396130055 QOIBYIE0  d0GMHO  BOEr®gooLogsb, dslido 893605 {igowd39b56M9900,
dogo Herol gobdsgermdsdo dsbido Pogobgds 0d3g sbeml, amwbEoL {ywgdologsb
Do68ngddbowo 35@9Ms Bo3omo. B30l Fo0dmddbsdwg mgwosbols bgzol 3963 @30
3MLYdMIPO MM 35395 igoMm, HMIYd0E Asv9dxMOL JoM0WgdOL OE MOMEIBMBL

39035300696 (sLsEg350 figobsto ogm Fbmenme 100 MH5dsd©Y).

3b®0wo 2. Berdgbomliols slisbergdols LodFowmmzg Lybmbgdols dobgogoom

(03%%/8%)
VANGS 2002
bgbmbo
2obogbmmo | bogbwyeo 390mamds
09600mboL X aw953900
Turbellaria _ _ 68
Nematoda 1736 434 316
Oligochaeta 15462 11631 28904
Ostracoda 1457 3602 211
Tardigrada 285 _ 112
Chironomidae 1179 1333 155
Leyge: 20119 17000 29766

dm3mg  39bgzobomm  mdorolol  BEgzol  BmMdIBbDMLOL  HomEIbmdMoZ30
958396900900l LYHBMbMMO (3390905 MBs. 0300 @S I30609  MOMOIEMOO”
335300905  GHYOBIHM0g00 O BHIMOYMId0, bmerm  ©BsmBRgbo  xamn9gdo,
OmamM03s0:  69953H™m©od0,  Mm@oy3™mdgAHgoo, ®mbEHMI3MEId0  ©S  JoOmbmdowgdo,
336300905 gzgws Lydmbdo s M@IO™ IgBHo MomEIbmdom. LsgHmm Bmmdgbmmbol
©3Lobegdol  0d30EMMZY RsBsBbHMWwD) Bgoagbl 20119 gab/F. b GomEgbmds
bogbmwdo d300©9gds 1,1-%9M, bowm 990mymdsDy 3oModom - Jo@wemdlL 1,5-x96
(gbOoo 2).
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35H0O 3. BMdIBOMLOL d0Mdslol GomEgbmds Lybmbgdols obggoom (3/d°)

oo 2002
Lbybmbo
2oBogbmwo bogbeo 990mymds
09bmboL X 4me3900
Turbellaria _ _ 0.025
Nematoda 0.045 0.020 0.020
Oligochaeta 6.020 3.106 8.351
Ostracoda 0.124 0.355 0.027
Tardigrada 0.053 _ 0.019
Chironomidae 0.837 1.234 0.700
Loyeo 7.079 4,715 9.142

653 9996905 BMM3gbOMLOL doMTsLOL bYHBMbMO 335¢GdS MBS, 00 Sbgm LYYMHIML
0093s:  d96mlol domdsls  asBsgbrmbg 9950966 7,079 /8. 9l Gom©gbmds
bogbmwdo 93060H©9Yds 1,5-%x9M, beagom J9dmamdsbg 30MG0Jom - Bo@GwemdlL 1,2-x96
(gbGoro 3).

39630bommm  3om39wo X3MBJIOL SO LogM™M BMMdgbmMmLTo. 0633939,
O3 0d0wobol B30l bBmmdybommldo domdsbol Lboowol dobgzom  §o9Yyzs60
5QR00 M0dMd9BJOL 93360l (83,47%), bmerm derogd dzocmg domdslood dgmy
530Dy JoOMmbmBogdo odmol (13,23%). g3zgws Lb3s ©@ibsMbgbo  xamnqdo,
OHMAMMII03: BMBdYsm0900, 53053M©Yd0, MLEMS3M©I00 S by sdsgzergdo, ghHmo©
509390, 99509968 bmwm 3,30% (sbMogo 4).

300 4. M30oloL B30l BMMdYbMBMMO K3M5gdol oo

L5gBO@ domIslssdo (%)
09bmmbivyMo Lodwgom farow®o %
X3MIBJO0 000dsbs (p/?)
™E03MJ939O0 5.826 83.47
Jo®mbmdogdo 0.924 13.23
GMOBYH0YOO 0.008
6995 gd0 0.028 } 3.30
BEG530gd0 0.169
Bgwdogergdo 0.024

OO 3 HB90mm 0gm 50bodbmo, Mmeoymdg¢gdo @gobsmzol §odyzsbo xamz0s
000obob B30l BrmdgboMo, Jog®sd gl Y39 mM30L sl 56 JMNGODs. FoPSMWOMS,
1952 {igel D30l gLzgMo gmgzow Ml FoMdmoagbs ©s Tsbby 96smH
LobgdMm©bg6 sHs© gm0 BOGHMBOW MO BMOIYO0, HMAgdoa LodEocmol s
353905 Hmbol godm sds d0mdslgdl 0dwgmEbgh. sdo@™ad ogm, GMI dsoo oo
LogMOM  d0MAsLodo deoge dbodzbgwrm ogm (1,7%). 9m©936m Hargddo @sdosbo
3MMBGHOL Fordmgdbobomsb 353806090000 450DBIMS ME0YMI9EHIOOL 3G MROWIMHO
R3O0l M5MmEYbmds, MHMIgd0E d9Mg000 Forse d0MIslgdl 0dwg305b. sdo@md
0ym, OMmI ym390Heon®s 0sbsmb 0BMEIdm©s Mmmwoymdgdgool fowo LogHomm
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00mdsLsdo S EEYOLLIMZ0L 040 (Bogbreols oboergdol dobgz0m) 65,87% Fgogbl
(gbMoo 5).

3H®0o 5. mdooliols B30l BMMdIHEMMLOL Bogbwyol domdsls

fegdols dobggzom
53O0 5. 35¢)5Mm0dY 0. 39357960007 | 5. 35G500dg | 3. wgdsbodg | ¢. gdsbody
(6] (4] (2] (1]
Yoo 1952 | 1953 | 1954 1963 1969 2001 2005

BmmdgbmnmLol
LogBoOM 1792 2309 855 856 _ 6175 4715
domdsls (3y/0°)
5306
mogmdgdodo | 3116 | 67.95 | 115.92 328.1677 | 2418.3106
(0/0°)
O@opd9dI0b | 4 23 | 594 | 1355 38.49 ~ 39.18 65.87
oo (%)

©31336900

d0obol BE35do MJROLEMOMOME0s DMMBIBMMLOL 12 ¥amxn0. 5Jgsb MIs
09056 @00006  doMBHM3bY  ILObgdIMos 6 xamxo (Turbellaria, Nematoda,
Oligochaeta, Ostracoda, Odonata, Chironomidae), begrm bsbsdo®Hm bmeol mbgwfiywosb
00309030 939bsMgMemdsms dmeol - 10 xamao (Nematoda, Oligochaeta, Hirudinae,
Ostracoda, Ephemeroptera, Odonata, Chironomidae, Megaloptera, Mollusca, Amphipoda).

0d0wobol  BE35d0  EOIOLIMZOL  SVOOELME0s  MEoyMJgBHJool 11 Lobgmds,
150sbsE 4 FMLObEgMBL WMoY 0sb 53056 dom@m3by (V. intermedia, A. pluriseta, T.
tubifex, L. claparedeanus), bmem 9 bobgmds-lobsdomm bmeol {gsediotmg syowgddo
939bsMgmmdoms dmMob (N. pardalis, N. simplex, N. pseudobtusa, Oph. serpentina, Aul.
pluriseta, L. claparedeanus, T. tubifex, Br. sowerbyi, Enchytraeidae gen. sp.).

ME03Md93HJ000  FobmMIM035® 2o3M399d FmMAsL Fomdmoagbl T. tubifex
(44632 9p0/).

d0obob B30l BrmdIbommMdo 9943560 XMTB0s MmEroymdg@gdo (83,47%), beagom
99mMg 50w bgs JoOmbmdoqdo (13,23%).

LogOOM  DMMdYBMNMLOL  oduodocMo  BsB39690wgd0  500b0dbYds Fgdmymdols
Bgbmbby (29766 9a®/%; 9,1 3/8%), beaewm 0bodsewyMo - Bogbwyedo (17000 g3%/d’; 4,7
/).

BmMd9bmnMLol d0omdslol Jobgw300 Md0OLOL HBE3s BsdsEw™ 3OHMEYYJEHOIO
0golbson3900L MoEbgl 8093m3690s (69,7 33/39).

@OoGIOGIOS
L. 9. @gdsbody. (2004). ©9e0560L bgzol Bmmdgbomlio. — Bmmemyool 0blEodwm@ob
dmmdgdo, @. XXII, 3. 385-391
2. 5. 35¢39M0dg. (1969). mdoobol {igoelbozogzol mwoamdq@masmbol msbsdgotmagy
00 M3oMgmds. — BrmmErmaool 0bLEH0EEHOL bgwbsfgmms gmboo
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Thilisi Sea Zoobenthos

A. Pataridze, G. Lebanidze
Summary

In total 12 groups of zoobenthos are registered in the Thilisi Sea. Among them 6 groups
(Turbellaria, Nematoda, Oligochaeta, Ostracoda, Odonata, Chironomidae) inhabit deep-water
silty biotope and 10 (Nematoda, Oligochaeta, Hirudinae, Ostracoda, Ephemeroptera, Odonata,
Chironomidae, Megaloptera, Mollusca, Amphipoda) inhabit the vegetation of shallow waters of
coastline.

11 species of Oligochaeta are inhabiting the Thilisi Sea today; 4 of them are deep-water silty
biotope forms (V. intermedia, A. pluriseta, T. tubifex, L. claparedeanus), while 9 are inhabitants
of the coastline shallow water vegetation (N. pardalis, N. simplex, N. pseudobtusa, Oph.
serpentine, Aul. pluriseta, L. claparedeanus, T. tubifex, Br. sowerbyi, Enchytraeidae gen.sp.).

T. tubifex (44632 spec/m?) is the most common species among Oligochaeta.

Oligochaeta (83.47%) is the dominant group in the Thilisi Sea zoobenthos, followed by
Chironomidae (13.23%).

Zoobenthos reaches maximum density during autumn season (29766 spec/m?; 9.1 g/m?), and
minimum during summer (17000 spec/m?; 4.7 g/m?).

Thilisi Sea belongs to the average productivity water basins (69.7 kg/h) basing on the
biomass of the zoobenthos.
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ool Gdol bmmdgbmmlo
5. 35¢M0dy, 9. yomdzowo

Dmmy00ol 06LE0GHME0, 000sL Labgwdform mboggmbo@gdo
J- Boanemygsdzool sd%., 3/5, 0162, mdogrolio

509b0dg ferol Hobson @olol GHdoL BgEs30M0 WS IBIOMEO 0ym
09e0obd3gbs6r19gd0m, MMYMOOESS Wgwfsdo (Lsbsdomm bmeo), 3dm@sdmygEmbo ©s
domomgzgowmdo  (39bGMowmmo  bsfowo). ®golsmzgol Gds  gofidgbowos  fywol
93969609900L056, 53 2odmofig0s  doeobolidFodgards mg3Bds - 3MBs, MHMIGEOE3
@obob 0530 d919y356050 ©539b0dg ferol Hoboo.

@obol GOl 50dMbogwgm BsbsdoMml dzoMg bsforo (Low®dg 0,5 8) sBIGIWMWOoS
d30dom, bmwm LsdbGgm bsbsdoMmlb bsfowo 3wmazsbos ©s gMbGHo ©sxgsGWWwos
b69dom S OO J3900m. BLZIOOL MOEILO bsffoero (97%) BSOS F530 BgOHOL
©IAO0GH0m, OMIGELE 993L 3MR0MEHYsdsOL derogdo Lmbo.

@wobolb G0l gMMbBHTdo  3H939MoGMIMS  IBI0S s oMol  gOHMbsoMos
d90m@mdol s Bsdm™ols Lybmbgddo (7,0°-8,8°), bmwm goboxbremby s bogbmeols
19BMbgddo dewoge ol (19,80-24,4°).

@obol @Gds dmIwsdm GHodob {gobo@gzgdol MHoisbal d093mm369ds, Loss Hywol
056005bmds  Bo3zdom  Foowos  (3,5%). fywol  bgwsdoOmwo  ©mby  farols
396853 Mdsdo 49b0EoL 830MY (3350905 MBL. 00 M0MJIoL JOHPBI0MOs Bogbwmwrdo
(2,9 9), 990mEamdsby (2,8 3) o BsIMs@MTo (2,9 3), bmem sBsFbywbg 40
Lob6@0dgBHO0m 0do@9dL (3,3 9).

@oboL Gds 35365 yoelo@g30s, sdo@Gmd dob bbgs s Lbgs Mdsbby ©oz3bodbgom
dbowmn 3 Loymedo (#1, #2, #3), Lsosbsg mmbogg ULyBmEBY bogdmos
5096Mm0M030 FoLoergdol 50gds. 98 LoEMIO0ED #1 LoAOO FMMs3LGdYOs
156530MM Dol MHbYWHYw0sh sl gwfdgdls ImGob (OMbEo - Ts30 BgMOL
939b5Mgo ©gB®oG0; Lo®mdg 0,6 3-sb 0,9 IgE™3Y). BsMRI6O MO oMo
2396029005 BHOOL 396GH®oH bsfowdo, Togo BgMOL 39650 gBHOOE06
3601bGHbY.

65096MmdMm030  oboErgdol  s©gds  JodEobomgmds  39GgMlgbol  Loli@gdol
13139OLIbISOM, brwm M30LMdM030 Lobxgdols 30 - bgwom, BB s 39OHMMO.
50900 sboers 0MY3bgdM@S BMydsgdo (#28). aoMgsbowro dsbsgrs odloMmgdMm s
50900 5A0WbY 4%-0560 GMEOHIseoboo.

1995 {iewols Bogbemdo ool GHd0sb s0gdme odbs 3 MHomEabmd®mogzo s 14
30bMdM030 Lob) O, beenm 99mEyMIsBY - 3 MomEYbmMdMO30 Lob)o.

1996 ol Bsdms®do 5300900 3 MoMIbMOM030 Lob)o, bmwm AsBIsFbMwDby - 3
650096Mm0Mm030 Lob)o. WoboL GHd0Ib LM S0gdMEo0 S 531935398 )os 12
50m96MmdMH030 ©s 14 m30LMdM030 Lob)o. °IdMWO  FoBoeol  35T9MHIMEO
508539006 9909y 508MRbEs, ®MmI obol GHd580 dmbobErgmdl Bmmdgbomliols
dbMMmE B0 KRB0, OMYMOOES: MEP0YRMJ)3HJ00, JoMMbM0wWYdo s MmoligEgdo.
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Oligochaeta - meogmdg@gdo

™03MJ939go0 56w 8306M9x93M0560 F0930 obol GHdsdo fomdmygbowos d9dwgao
Lobgmdgdoo:

1) Nais communis Pig. 1906 - @obol 0530 00300M5Q A53MEILJOM @
93069603bMm356 FMEASL Foedmoygbl. b IM3Mm390Ios 1 gaBHgddwstmo LobsdoMm
B0l J30560 d0MmEGHM305b.

2) Pristina rosea Pig. 1906 - gl ULobgmdsg 038305005 29303909090
930M9M03bM3560s. Ly Im3m3z90wos 3 gabgddwsmo, GMIgwoa alsbergdyeos
Lob6530MHM Dol J3056 doMEHM3Bg 93965019 MdsMS FMEIOU.

3) Pristina aequiseta Bourn. 1891 - ¢wobol ¢dsdo 99s0gdom 3930 23H30090s, 300609
B90m  EsLobwgdMo  Lobgmdgdo. L  MgaoLbBHM0MIdMWos 24 9aHra3wsco,
HMIgd03 509005 LEBs30MmM BMEol d3965M19MdsMS FMEOU.

4) Pristina longiseta Ehren. 1828 - ¢oolbol 9530 dgrog® 0330500© 23H30ds. Lvew
6930LGM0MGdIMos 1 gaHgI3wsco, MHMIGEoE 5090E0s BsbsdomMm Bmwol mEbsg
Q3 bMgdby.

5) Chaetogaster diaphanus Gruith. 1828 - gl Lobgmdsg 08305000 s I30MIOOEHMZ6O
36355, Ly Im3m390ve005 3 93H933¢00Mm0 Bob30MM BMErol J30560 doMEHM30b.

Chironomidae - Jo®mbmdogdo

§900m5y9696 BOOMULE IFgeMgdl, GMIgEms Fo@Ermo BB {ysedo 3bmzmMdL
5096009 ol  gobdogermdsdo. 53 x3MBoL  Yzgsdg dbbgowo  BmGIgdo -
3dnbmligdo wobol Gdsdo B3zgbl BogH MgaoLGHMOMIOMWO 56 Yngows, o0
03000 s 35@9MS MO0 236309 FYoloB9g30lL Yzgws MBsbBY, 2obLs3MMMGOOM
093605 LEBSOMHM BMEOL 4o (396560993Bg s 3056 dBoMEHMIBY. I30609 MoMmEgbmdom
JoHmbmBogdo 8m3m390vwo 0ym GHdol 396GMswme bsfowdo, Losz Mommybmdmog
9oboE9dL 30O OO.

Trichoptera - G«olgergdo

MolgEgdo  @obol  Gdsdo  dogh 0830500 ©s  I306MHgOHOEbMZ0  BMOTGIL
Po0mop9b9b. 9P {erols go6ds3cmdsdo Lvyer MHgaoLEGMOMgdMWwos 1 ga®Hgddwsco,
(MIJo3  90JIM0s  Bsbs3oOHm  bmEol 3096 domEGHM3BY  sdmbwo  wgwdol

RONEGO0D.

BmMdg6mMLoL MGormEgbmdMogo seMogbgs

OmamO3  50bodbmwo  oym, MomgbmdMmogo  dsborgdo  9MYdMEo  0ym  GHdOL
395G ® b5joewdo, begrm bobsdoMm Bmol J35-J308056 dom@GHM3bg Foboggdo o6
9230005, M509053 gl 5A0WGIO BHOOL dog0sb 30609 bofoel dmo3egL.

@obol  GHdolL MH3mEgbmdMog doloergddo 3b3wgds JoMMmbmdogdo, MHMIwgdoEs
©3LObWYdIMEOo  3G0E  FBMWME  DsFNOOL  39M0Mm©do. 58 EOMOLIMZOL  TomO
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3LsbEngdol bodF0EMM3g Lo IOl JobgEIOM (335cdMBL 37 93%/d°-©sb 260
92%/8>-8009, bmawm domdsls - 186 3/3°-sb 409 33/8*-8c0 (3b6. 1).

3b®owo 1. BmmdgbmmLol GsmEybmdMozo s0MoEbzs

[
O
O
()}

fogero 1995

Lbgbmbo

Loawmol bmdgMo

bogbmmo
d90mamds
BodmoMmo
239Bogbyero

260 q3%/8°
409,2 8p,/a2
371 p%/@
186 3p,/02

260 %/
223,2 8p,/82

306300 603560: 0 -06H560D3900 56 0ym.

3336900

1) @obol Gdob Lobsdomm Bmerdo gogMggderos - Oligochaeta, Chironomidae,
Trichoptera, begom &dob 396GH®om® bsfioerdo - Chironomidae.

2) moymdg3gdosb obol Gds5d0 253M39wgdwyeros: Nais communis, Pristina
rosea, Pristina aequiseta, Pristina longiseta oo Chaetogaster diaphanus.

g39ws H90mm  oLobgEgdMwo ¥AMBO ©s Lobgmds obol  GHdolsmzol
306139005 5006086935 B396L dog.

3) obol GO0l BmMdIbPMLOL Lsdswm Farom®o EsLlobergdol LodFoMm™mazg
39500396 46 9aB/0, beagom BomBsbs - 68,2 /%

4) @obol Gd0L DBmmdIBMMLOL  d0gho LoEsModg sdmfzgeos  fyaol
0500osbmdom  (3,5%), GMmIgrog  (339¢905mdL  bgbmbgdol dobgwzom o
306330 4myoMHgowdsols deogHo Lboo.

5) 80Bsbdgfimbors 0y35860s, bzngggen oliosh hsdmdszsmo 3s@sMs dobsty,
9o sdw™dIdo Bsdmbgeolbmsbsgg 6ossado 03560905, dool Lsdwswgdoom
399996009l GdL, MMIGOE OOMMS 496093 Mds0 o593 3656MgdL sls. 5ol T9d9Y
30580 056536 3005390l BOGHM3sbBHMbOL, BoGHMdIBNMBOL, BMMIWsb]EHmbols
5 DmmdIBMBOL MomEabmds. ymzgwogg gb, 30 bgwl 99mHgmdl wolols @dol
30MEMRO0M0 30102000 MBOL 5T50EGdSL.
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The Lisi Lake Zoobenthos
A. Pataridze, M. Gioshvili

Summary

1. The Lisi Lake coastline is inhabited by Oligochaeta, Chironomidae, Trichoptera; central
part of the lake is inhabited by Chironomidae.

2. Among Oligochaeta the following species are distributed in the Lisi Lake: Nais
communis, Pristina rosea, Pristina aequiseta, Pristina lingiseta and Chaetogaster
diaphanous.This is the first record of these species for the Lisi Lake.

3. Average annual population density of zoobenthos in the Lisi Lake is 46 spec./m? and
biomass — 68.2 mg/mZ.

4. Extreme scantiness of the Lisi Lake zoobenthos is caused by water salinity (3.5 %o)
which varies with seasons and strong hydrogen sulfide odour in the soil.

5. There is a small river flowing down from the Lisi village, which disappears in the
soilbefore reaching the lake. It seems expedient if this river is flow is enclosed in a pipe flowed
to the lake directly. This little by little will reduce the lake water salinity and as aresultabundance
of phytoplankton, phytobenthos, zooplankton and zoobenthos will gradually increase. All these
will enhance the Lisi Lake biological productivity.
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399U GdoL Brmmdgbomlio

5. 35¢M0dy, 9. yomdzowo

D@00l 06LE0GHME0, 000sL Labgwdform mboggMbo@gdo
3. Boagwmysdzoob g0d%., 3/5, 0162, mdowolo

396 BOoL  300OHMBOMEMAO0MOHO  godM330939000  3bmdoos  dbmeme
23030030560 [1], @mdbsdolb [2] s 3MGMdodol [3] IOmIgdo, HMIgdoiE 3350306md9b,
6Hmd dgbHogerowos 3L BHOOL BMM3sbdEmbo. Bmmdgbmmlol dqlobgd 30 M9y
3653000500 WOoEIMGMMME0 Imbs(399930 56 SOLYOMBL.

3990 3OS 39d5M9gMBL MdOEolol 30sdmgddo, 691 8 B30l MBOWIB, BgI30GMOL
BsONMd0s 0,009538%, Log®dg - 0,18 38, boem bogsby - 0,0539 [4].

50 dmm MM 39000@ds  5E53056g0ds gl 303dbs BHOS s dolbo FoEsdMYdO
390GHMOOL 5 ©a13g6gdoL Bs)39009LM SAOWSE 5d309L. 99MJIgES JorsJosb
G05Bg sbOLZEPgE0 LYdSYOMM 2B, 390 dmgfigm LosgzGHMIMdowM 3B9d0, Lyzswagbm
0003900, 3550, GHEMsd3wobo s Ubbgs 36Mogseo. LobsdoMm bmwo dmerosbo
39003065 {geol 339bse9gdolsgsh. GHdsBg ymzgewr EomMme© ©aliM0swgdgb Boggdo,
Pgeol 39mbodggdo s IMGHMM0sbo 653900. 3Eog0L oM, 65300L5AMI
BodobsMm 5AO0WYdT0 OYMOW0s BE30Ld300s. {ywol d3gbsdgmeomds dgroge dgoty
0mbs3390bg  g8mEPBgboos  dbmwm@  LsdbMHgo-sLsgwgm  LsbsdoOHmby.  GHdOL
LoBs30MHML OO bsfowo FoMdmoygbl Mmbsg oEsdME Fogo® MObL, Bosg dgs-0d
3906999005 353965 3990 L30OHMPOMGOOL QMTIMBsbsMIOOM. B30OMYOMIOOL d3069
50MgbMds 33630905 BHOOL J;mge LobsdoMmmby, sfygdmwo LsbsdoMHm bsbosb 0,4
dgB®ol Lo®Igdg. Bobgzo®o dgBMmoL Lo®mIoL 99y GHOOL GLIJOHO WOIGIOHWIOS
31360300 9530 BJMHOL sdom, MMIGEO3 4950gbm0E0s FMPoME{YsdsOL deogMo
byboon.

453003300l dmbs3gdgdom [4] ML Gds 0339990Mm@s FBMEME  oBHIMLGBIOHEO
Boengdgdom. g0amddo  39GH«dodol  [3]  dmbsggdgdom  GHdsdo  bgwrmgzbmGo
399993560500 9336500 fgoewo dobodg 39096 s FoMsBolbY306, GMIgELss
9000565 999933005 3HOOL 30EOMEMAOMMO Mg0d0. 5375050 (2004-2005 §F.) 3ML
AL 836560 Yoo st J0gfmgds s 030 FbmemE 5GHIMbBIOHMO boengdgdoom
03390905. B3960 2965Bm3g000 GHd0L doglodsgrm@mo Low®dgs 12 dgBMo. gl Loow)
5930009005 Ferom®o bsergdgdol gobsfogds®yg. GHds o9dobsmos s Hgswo -
9mAsdm.

090L 25dm, M3 396 Gds do0sb 35@9MS yselio@g30s, ol sdosb aMMbEHBY
53603690 gm0 39d030 LHWYMMO, Lo0IBSE JOHMO Herol As6ds3wMd5do bgdm©s
65096MdMm030 ToLoegdol 50gds bygbmbgdol dobgzom. MHHMEIBbMdIGOZ0 Tslsergdols
5©gd0L  39MoEgEEs©  39HoMmBMYdOm  M30LMdMO30  ToLOEgdoL  5gdIL  GHdOL
Lbgoalibgs mdbgd0wsb s LoMMIY)d0Ib.

96000 ool gobdsgermdsdo  3ML  BHB0EID  s©gdMmo s ©H3vYFs3zgdos 4
50m96MdMm030 s 23 m30LMdMO30 LOb)O. VVIdIMWO  ToBoeol  39FGMICMEO

192



XXIV Proceedings of the Institute of Zoology 2015

0508539000 3999 50dMPBs, HMI 3Mb 3Hd5d0 IMLOBEYMOL BMMdIbIMLOL d9dwga0
X6B900:

I. Nematoda. Ubgs 33bmmlw® Xa5gdmsb dgsmgdom bBgds@dHm©gdo OO
5m©9bMdom g3b3w0Yds. 0LOBO PILELEGIMO0s Lsbs30MM Bl I(3965MgMEMdsTO,
93900L goMdgdmbsBoM©IdBY s sd0sb FMMbEHBY.

6905¢™©9d0L Lodwsem (oo Eslsbergdol LodFowMmMgg Lo3ToME ToWOOs O
39500396 1348 9ab/0%.

1. Oligochaeta. 3L &ds30 gogM3gegdwIE0s MEr0yMd9@JooL 89990 BMMTNdO:
1) Nais pseudobtusa Piguet, 1906. 37U #0530 030305005© 93OEFILIOMEO S

93069603bMm3560 BMOTss. gOMGMEo gaHgddwsmgdo MH9aoLEGMOMYdMWwos FbmEwm
Lobs30MM beagrols d39bs6gmEwmdsdo.

2) Nais simplex Piguet, 1906. 08305005 3930E3ICYOM0 ©s I30MIOOEHMIs60
RO, JOMIMWOo JGABII3WsMd0 M70LGM0MGdMWos Fbmem BsbsdoMOHm bmerols
9339656099 d5J0.

3) Nais variabilis Piguet, 1906. 25%s3bmwbg Ls3dom Mom@gbmdom 23b3009dms
Lobs30MM Bmeols d3gbsM9MMdd0, Losa FOMMBEO MmEDs3 I sFMWO BogsM0 MObYY,
bowmn  990mEamdsdg - 9306y Mom©gbmdom  M®gaoLEMm0MdWos 3900l
390 390bsBsMg-dd0.

4) Nais pardalis Piguet, 1906. ©sd@9b03g 9a%9d3eoM0 dm3m39de0s LobsdoMm
Dol 3900l 2560 d90mbsbocgdd0;

5) Chaetogaster diastrophus Gruit, 1828. 3l #0530 0330000 253M3EILJOMC0 QS
930M9M03EbM3z560 BMETss. 2 9aB9ga3sm0 MHgRoLEMOMYdMWOo 0gm bobsdoMmm Bmerol
93900UL 2o 30mbsBsM©qdT0.

6) Pristina aequiseta Bourne, 1891. 31L Gdsdo gl  Lobgmdsg 0330000
393039WYdMwo  ©s  J30MgHoEbmgsbo  BmOTss.  LsbsdoGMm  Bmol  J3900l
390390mbsboMgddo 2 gaHgd3wsMo  sOMogbwo oym  gsboxgbmmbg, bewem 1
935993560 - 990mEymdoby.

7) Limnodrilus hoffmeisteri Claparede, 1862. 3791 ¢d0b 33069 X53M00b F0g0L Mol
Y39 sHg MBOM 2530 (39JdMI0 BMEMTsd. 030 EILIBEYGIMW0S Y39eYdb, FogMsd MRO®
39HO© - @s30sb 2MMbEDY. MomEIbmdOGmZ  Toboergddo L sOmoEbwo  ogm
25%ogb By (3793B/9%) s Fgdmymdsdy (1339 93%/8°). wodbmE®mowliols Lsdwgsewm
F09960 slsbagdols LodFommgg 9950a9bl 344 9ab/d%.

8) Tubifex tubifex Mull, 1774. 33069 H5m@gbmd0m @olobegd@os HMymM3 53056
3MMbGHBY, s1939 LEBs3OMM DML J3965MMWMdsMs FMEOL, J39d0Ls s F3gbstrggdol
390399MbsBsM©g0do. GHdoxgduol LsdMswm ferowm®mo  sbsbagdol LbodFommgy
39500396L FbmEm 9 gab/d’.

9) Chironomidae. Jo®mbmdogdol dbbgzowo Rm®MmIdo (3¢rdnbligdo) 3mb EHdsdo
B30bL dogH M9a0LEBHMOMGdIMO 96O gmxzows, bmmm {zhowo RMm®IGRo  g3b3Yds
Y39wob. 9439wy 990  Mom©gbmdom obobo sMmoEbrEos  LsbsdoMHm  Bmerol
93965MmgMmdsms ImEOOL, bmewm yzgwsbg 93009 Mom@gbmdom - wsdosd ymwbd by,
L5OGE 3MROMOFY5edEOL dogMo 1Ibos. 0ol oM, MHMA LobsdoMm dzgbsGgmemdols

193



XXIV Proceedings of the Institute of Zoology 2015

23905 0bobo 083055 s 307 MoMmEIbmdom 3b3006, JoMmbmdowgdols
532950 Feon®o lsbgdol LodF0MM3Y 3 BHBT0 56 509ds@gds 56 9ab/d%.

IV. Ephemeroptera. oo®gdo 37L Gdsdo 00305000 ©s 93009 ©3mgbmdom
33b630905. L SOOOELYE0s 8 9aBHgd3esMo. 5Jgsb 1 9gabra3wsco - obogbmwby
(Lo®. 0,3 3, 3OBEO - HETNMO J3005), bmem 7 gaBHgddwsco - 990mEymdsty (Lo6.
0,29, 309630 - mEbsg oesdmo J3gdo).

Bmmdgbmmlols bybmbm®o ©obsdozs

399U 3O0L MM 9bMdM03 BMmMdGbmMUTo SEMOEbYos 5gdsd™mgdo, MmEoamdq@gdo
5 JoOHmbmdogdo.

69053™m©9gd0  bogbmmol oy gzgws Lbybmbby 93b3wads. g43z9wsby dg@o
5096Mds 5OHOEbYIs RsBsBbrwBg (4985 9a®/d%), brmwm dmdgzbm Lgbmbgdby
8500 H10g6MdS Ie0ge I306M©9ds (3gdmEyMmds - 223 gab/d%, BsdmsM0-186 9ab/d’).

™03MJg3H9gool dobodso slobegds MgaoLEMO0MYdME0s Fobogbmwby (37
925/8%), beargwem 3sdlodseeB0-Bsdms®do (1376 93%/d%). Bogbwyamols ©s 99dmamdols
LgHMbgdTo MEoPMIJ9BJOO 39U BHOOL sd0sb AMMBEHT0 LEgMMNME SMM 33b3IOM..

Jo®mbmdogdol  Mom©gbmdol  LyBMbMMo  (335¢g0sEMBS  9BIEXOMAO0IMH0S
ME0yMdg3Hgool  LgbmbMmo  (335gdsEMIOLY. Sl Boddwr0mo®,  JobodowMo
©3LobEngdol  LodF0EOM3]  MJROLEMOMPdMOs  FoboRbbg  (7493%/0°), bmwm
35JLodoeeBo - Dsdma®mdo (149 9ab/d). Bogbmmol s 998mEamdols Lybmbydby
JoOMmbmdogdo 3L BHOOL Wsd0sb 4OHBEHT0 56 3b3WJOIMS.

0Y¥) 8935%599000 Bgdmo Im@obogw dmbszqdgdl, ©oz30bsbogm, HMA BMMdgbm™bol
dOMOMOPO XAMNBIOO - ME0MJ93HI00 ©O JoOMbMI0Ydo MROM FgBo MoMm©IbMdO”
33b3090MmEs  Bsdmo®mdo, 300069  oBoRbMDHY,  bmwm  JozmMmdgbm™LoL
0o00mdsygbargdo, 69do@mgdo 30Mojom - obobo Y3zgmsbg dg@os AoBoxgbmwby,
300069 Bsdmscmdo.

505653 598530980l Hmgbmdsd gobogbrmmby d9swa0bs 4985 gab/d%, LagBom
X9080 300560 BMMdGbIMLOL EILEIbEIGdOL LodFoEmM™M3g BogduodsIMHo 50dMBbEs
20Do8brmmols bybmbby (5096 93®/0%), Bogbmwdo ©sg30©s 0-0g, 9dmpymdsdy
895003065 223 93%/0°, bergwm Bsdms®do - 171193%/8” (3bGHowol).

DmdIBOMBOL (3503990 X2RIO0L  d0MIsLgdol Lgbmbymo ©obsdozs SLgm
LGl 0derggs: 59gdoGMm@gdol  domdsls, Abogls  slEbEgdol  LodFoMm™3Z0L,
35JboBoEwP0s  gogbadg  (29,783/8%), bmwm  39damd Lybmbgddo - dwogH
899306990 (Bogbwyewo - 0; 398mepmds - 3,783/8% Bsdmsmo - 3,393/9°).

™03 Jg3Hgoo bgs 89bmmbO xa5398056 JgsM9gdom [oMmdmygbowos MRG™
d9BHo  00mIsLom. sy Foowome©, Foguodo Mo BoMAsLy  MYAOLEHMOMYINOS
B50m5630 (558,033/3%), borgne  3ob0dswry®o-35%s53beryembdy (37,20/3%).

396 G0l BMMdbmbido JoMmbmdogdo olgmo oMy Momgbmdom y3b3w9ds,
0 om0 B0Mols PsBIBHMBY 56 5098539ds 18,6 3/d7, b Bsdos®do-74,4 dy/d°.
AbRo3LO® MWO0RMI9BHJOOLS, Bogbmwdo s FgdmEymdsHy obobo ML GHOOL sd0sb
309963 D9 ©9a0LEGHMOMIOMWO 56 YNBOWS.
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3bOowo 1. Bmmdgbomliols slabergdols LodFo®mM3g s domdsls LYBmbgdOL

dobgz0m
93H/32
dp/0?
foo 2004 2005
LyBmbo | gobogbymo | Bogbmwo | gdmoymds Bodmo®o
DmdIBNMLOL Xan9gd0
N d 4985 0 223 186
ematoda 29,7 0 3,7 33
Oligoch 37 0 ] 1376
'gochaeta 37,2 0 0 558.0
o y 74 0 0 149
ironomidae 8.6 5 3 724
309 0 223 1711
boe: 85.5 0 3.7 635.7

Y9 8935%59900 DmmdbmMLOL Foe3gMwo X39O0l dmbszgdqdl, ogobsbaogm,
60 bsgAHNM BMMBIPENMLOL dBomBsls Fsbsxbrymdy 9909l 85,50/8%, Bogberyedo -
089/, 998t MB5Bg 0fggdL godmEmEbegdsls s d950a9bl 3,793/0%, bawm Bsdms®do
0gL0s bbgs bBMBIBMB J9scm9dom - 635,7 3/d” (3bGH0owOL).

g39ws bgdmm Im@Esbowo dmbs3gdosb BsbL, GM™I ML BHdSG0 BmMdgbo™LOL
0540 MMHO EIBELEIYGOOL LOIFOOM3Z9 DMAXIO FoJLOToIH BOMTSLOL 56 0dEg3s.
05250mO©,  BMmMIPPOMLoL  LsdMserm  LgbmbMGO  EsLEbEgdOL  FoglodsgrmEo
Lo3F0oMM3Zg SMOL  oBIRbMYOl LyBMEDY, bmerm  FodlodosErmGo domdsls 3o -
Bodmo®mdo (sbGoo 1)

399U GO0L BMMdGBOMLOL deogMo LoIMOdY 453mf3geos 99390 doBYHgdo:

1) @dob  Lobsdomm  bmwol  fywol J3gbscggdologsd o(dgbsd  asdmofjgos
BmdbMLOL BoGHMBOW OO BmOMIgdOL d90306M9ds.

2) 353565 §goabodgzdo Bm@GmEmosbo 65300  odmfi3ger  GHowrmqdl dwdog
9mdM50md5d0 dm3gogl mbogemo sdol Bgs boffoo dmge bsbsdoMm bBmedo 3 dgEHob
Loe®dgdg, M5z bgwl  MIwolb d9gbMboL sdol dmYzsGwwo FmEOIGOOL BOE-
29630056M905L.

3) 396 GO0l Ws3osb aMMBEHT0 MmaoME{Yodsol dwoghmo Lol sOLGOMDS
900533006935 dmJdggdl Bmmdgbommlivé memysbobdgdby.

4) d9bommboom 83390530 093930  (39Mlo s Ubg.) dogdlodsgrmEo  sbgbgb
096MbHO MMH60BIGOOL godm FAsl.

dm3wwg ©abgbgdo

396 GO0l Bmmdabommlido  MHgaoLEMm0MYdMwos  Bgds@Mm®Ydo,  MEoy™MJgE oo,
Jo®mbmdogdo s LOMMIDO. EEOMHGd0 23b3wYds FBMWME LobsdoMm Bmerols
93965099 Md530, borewm ©sbsMBIbo X yMBGOO - Y39wsb.

ME0amd93HJ000  3ML GOS0 2o3M39gdos 9 Lobgmds (mxsbo Naididae-6,
cmxobo Tubificidae-2, mysbo Enchytraeidae-1).
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Q3L gd0L LodFoOMM30L JobgE30m 3N GHdIT0 30MHZY 5HOWBYs BYBs@EMmgdo
(134893%/3°), 39m6 5©0a0d) - Mmoamdgdgdo  (35393%/3°), bomwm  dglsdgby -
JoHmbmdowgdo (5693%/3°).

d0m3sLol LoEoOl Fobg300 Y39esBg FgBH0s MEoaMdgEgdo (148,83/8°), dgmey
500Dy Jommbmdogdo (23,203/8%), bmwm dmwm s©aowdg- Bydsdmogdo (9,1
d3/9?%).

396 BOOL BMmmdboMLOL Bodwmswm FerorMo Esbobwgdol LodFoM™gg d9gogbl
1757 93%/0%, beagwe 30m3slio-181,2 8/,

DmdbmMLoL  domdslol  LoEool  Jobgzom ML GHdS  MEWORMEHOMTBOIEO

09093900l BHo3l 30930036900 (1,839/35).
@OoBIOGIOS

1. 0. 3m®030sbo. (1970). 3L BHdOL Brm3wsbgEHmbo (Loodwmdm).
2. 6. @mAdbasdg. (1976). 3 GOl Bram3esbd@mbo (Loodemdm).
3. . 399GHd0dy. (1976). 319b GO0l DMMIWsbdEmbo. Jodos-domemyos Lgmesdo. .

4. Kappumemwin. K.B. (1965). ®wusuko-reorpaduueckasi XapaKTEPUCTHKA OKPECTHOCTEM
ToOunucu, crtp. 76-80.

The Turtle Lake Zoobenthos
A. Pataridze, M. Gioshvili

Summary

The TurtleLake zoobenthos registers Nematoda, Oligochaeta, Chironomidae and
Ephemerons. Ephemerons are spread only in the coastal strip vegetation, and the other groups are
spread all over the territory.

Among the Oligochaeta 9 types are distributed in the TurtleLake (Naididae family — 6;
Tubificidae family — 2; Enchytraeidae family — 1).

According to the population density Nematoda takes the first place in the TurtleLake (1348
spec./m?®), the second is Oligochaeta (353 specimen/m?), and the third is Chironomidae(56
spec./m?).

According to the biomass volume the most is Oligochaeta (148.8 mg/m?), then comes
Chironomidae (23.2 mg/m?), and then Nematoda (9.1 mg/m?).

Average annual population density of the TurtleLake zoobenthos makes up 1757 spec./m?,
and biomass — 181.2 mg/m’.

According to the zoobenthos biomass volume the TurtleLake belongs to the oligotrophic type
water basins (1.8 kg/ha).
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Pox Xylocopa Latr. (Hymenoptera, Apoidea) u Ux Cesizb
¢ OHroMopuabHbIMH PacTeHUIMU

H. Cxuptaanse

Hanuonanesnsiit Myseit ['pysuu
IIp. Pycrasenu 3, 0105, Tounucu
Apidology@mail.ru

[Muenunbie (Apoidea), HaaCEeMEHCTBO IMEPEMOHYATOKPBUIBIX, BKIFOYaromee okoso 30000
BUAOB. WX MOXHO OOHApy>KUTh Ha BCEX KOHTHHEHTaX, Kpome AHTapkTuipl. [lderst
MPUCIIOCOOMIIACH THUTAThCSI HEKTAPOM W TBUIBLION, WCMONB3ys HEKTap TJIaBHBIM 00pa3oM B
KaueCTBE WCTOYHUKA SHEPTUU, & TBUIBIYY IS TOJNyd4eHUs OCNKOB W JAPYTHUX MHUTATEIBHBIX
BEIIECTB.

[Tyensr wWrparOT BaXkKHYIO pPOJb B ONBUICHUM [BETYIIUX PACTCHHM, SBISAACH CaMOWM
MHOTOUYHCIICHHOM TPYTIIOi ONMBUINTENEN 3KOCUCTEM, CBSI3aHHBIX C [[BETAMH, M MTO3TOMY ITYEINbI B
Ka4€eCTBE OIbUINTENEH KpaliHE BAJKHBI B CEJILCKOM XO35HCTBE.

Pa3BuTHe MUENMHBIX U WX CTAHOBJICHHE KaK 000COOJICHHOW TPYIIHI MEPETOHYATOKPHLTIBIX H
OIBUIATENICH SHTOMO(MIBHBIX PACTEHUH, IILJIO CONPSHKEHHO C PA3BUTHEM IMOKPHITOCEMEHHBIX.
[TokpeITOCEMEHHBIE pAacTEHUs TOSIBIJIUCh B Hayalle MEJIOBOH AIOXM M YyXKe K €€ CepeauHe
JIOCTUTJIM 3HAYUTEIBHOTO PACIPOCTPAHCHHMS.

MoxHO TpeArnonaraTb, 4TO YK€ K KOHI[y MEJOBOH JIOXH, CJIOXKHIOCh OOJBIIHHCTBO
OCHOBHBIX COBPEMEHHBIX TPy MYenuHblx. HawmOosnee apeBHHE WCKOMAaeMbIe ITYEIIUHBIC
M3BECTHBI JIMIIb M3 HIKHETPETHUHBIX OTJIOKeHUH EBporbl 1 CeBepHONt AMEpHKH. ITO XOPOIIO
muddepeHIMpoBaHHbIE W Pa3sHOOOpa3HbIe TMPEICTABUTENN BBICIIUX W HU3MIMX TPYIII
COBPEMEHHBIX ITYEITUHBIX, B 3HAUUTEIILHON CTENICHH MPEJCTABUTEIHN POAOB, YACTh U3 KOTOPHIX B
HACTOsIIIlee BpeMs SBISAIOTCS uwcro Tpommueckumu (Trigona Jur., Meliponalld), wmn
pacnpoCTpaHEeHHBIMH TPEUMYIIECTBEHHO B TpolMYeckol 3oHe. K 4uciy mocneaHux pojoB
npunamaexur Xylocopa. Tpu Buma Xylocopa m3BeCTHBI HX BEPXHEMHUOIIEHOBBIMU OTIOKCHHUSIMHU
OHuHreHa B bageHe W OAMH U3 CPEAHEOJUTOLECHOBBIMHU OTIOXEHUsIMU PoTrra B PeliHckoii
obmactu [1, 2].

CospemenHoe reorpaduyeckoe pacrnpocTpanenne Xylocopa xapakTepHO M THIIMYHO IS
3HAYUTEIFHOTO YHCIIA POJOB MUeNHHBIX. OKOIIO TPEXCOT BUIOB pojJia — MOYTH BCE €r0 BHIOBOE
00oraTcTBO pacHpoOCTPAHEHO IO JIECHOM 30HE TPOIHMUYECKOTO M CYOTPOIUYECKOTO MOSICOB 3eMIIH.
XapaxTep MmoJIaBiIsroNIero OOJIBIIMHCTBA BHIOB POJia KaK aBTOXTOHHBIX 00UTaTelNell TPOIIMKOB He
BbI3bIBaET COMHEHUs. OUEBUIHO TaK:Ke TECHAsl HKOJOTHYECKAst CBs3b OoubimuHCTBa XYylocopa ¢
JPEBECHOM PacTUTEILHOCTHIO [3].

OnHako CBBIINIC TPUALATH TpeacTaBuTesei poaa Xylocopa oburaroT B HacTosinee Bpems B
FOXKHBIX ¥ [ICHTPAIBHBIX YaCTAX MaJeapKTHUIeCKo# obmacTu, mpuueM oauH Bua (Xylocopa valga
Gerst.) mocTuraeT naxke IOXKHBIX OeperoB bantuiickoro mops. JlOBOJBHO MHOTOYHCIICHHBIC
npejacTaBuTeaH noapomaProxylocopa sBIAIOTCS O MPEUMYINECTBY OOHTATEISIMH OTKPBITHIX,
CTEIHBIX U MOJYIYyCTHIHHBIX MPOCTPAHCTB U THE3AATCS B 3eMJIC, Bl CYMEPEUHBIN 00pa3 »KU3HU.

DBoronus naneapkruueckux Gopm Xylocopa mpeacTaBisieTcss JOCTATOYHO CIOKHOM, a UX
MIPOUCXOXKICHUE — HEOTHOPOIHBIM.

[NonmoxxeHune naneapKTUYECKUX BUJOB B CHCTEME POJIa, KX COBPEMEHHBIE apealibl, OMOJIOTHS 1
B3aMIMOOTHOIIIEHUS C I[BETKOBOW PACTHUTENBHOCTHIO TPEACTABISIOT ONpEeAETICHHBIN HHTEPEC KaK
MaTepuan JUis TO3HAHUS SBOJIOIMM HECOMHCHHBIX JIEPUBATOB TPOIMUYECKHUX M BEPOSTHO,
TPETHYHBIX 3JIEMEHTOB (PayHBI MATEaPKTUIECKON 00JIacTH.
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Smith [4] copaBemnuBo cunran Xylocopa ogaum u3 HanboIee TPYIHBIX IS U3yUEHHS POIOB
MYETUHBIX.

MN3ydenne HaMu MaTepualioB HaxoAsmuxcs B Kojuekiusax HamumonansHoro Myszes ['py3uu
(beiBmmii KaBkasckuii My3eii) mO3BOJIWIO B 3HAYUTEIHLHONW MEPE BBISICHUTh HEKOTOPBIC BOIIPOCHI
STUX MaleapKTUUYECUX MPEACTABUTEICH.

Hacrosiimast cratesi KpaTko KacaeTcs JBYX HauOosiee M3ydeHHbIX BHIOB poaa Xylocopa:
Xylocopa valga Gerst. u Xylocopa violacea L.

Xylocopa valga Gerstaecker, 1872 — Bua oguHOuHBIX m4en cemeiictBa Anthophoridae —
Antodopunsl. I[lpencTaBurenb pPEITUKTOBONM TPOMMUYSCKON TIPYIIBI IMYSIHHBIX, BOCTOYHOIO
npoucxoxaeHus [5].

KpymHast muenma — pimaa 20-27 mMm. Teno depHoe ¢ METaUNTUYECKUM CUHE-(HOJIETOBBIM
0JIeCKOM, MTOKPBITO YePHBIMU BoJIOCKaMH. JIET MMaro ¢ KOHIA Masi TI0 CEHTSIOPb.

Bcetpeuaercs o Bceil [laneapkTuke 3a MCKIIOUEHUEM CEBEpPHBIX paiioHOB. IIpennounraer
CTEIHYIO U JIECOCTENHYIO 30HbI, PEKE€ BCTPEYAETCA B JIECHOW. B necHOW 30HE NpenrnoyuTaet
JIECHBIE OIYILKH, MOJSHBI, OKPECTHOCTU HACEICHHBIX TYHKTOB.

I'He3na ycTpanBaeT B CyXUX JEPEBBsIX, B TOM UHCJIEC M B CTAPBIX JEPEBSHHBIX IMOCTPOHKAX.
IMTuena — Xylocopa valga urpaer mosoKHUTEIbHYIO POJIb B ONBUICHHH MHOTHX JIECHBIX, TUIO0BO-
SITOAHBIX U MOJEBBIX KYJIbTYD.

Ha ceromusiiHuii JIeHb BUJ, COKPAIIAMOIIUACS B YMCICHHOCTH. HeoOXxoaumo mpuHHMATH
CIIEyIOIIE MEphl OXpaHbl: B MecTax oOWTaHWs BHAA CIEAYET CO3AaTh MHUKPO3ANOBEIHUKH, a
TaK)Ke OTPAaHUYIUTH MPUMEHEHNE TTECTUITUIOB MPH CENbX03paboTax.

Marepuansl 0putn 10OBITH Hamu 110 KaBka3y Ha BeicoTe 10 1300 M. Hax ypoBHEM Mops B
CIIETYFOINNX MTyHKTAX:

I'py3usi: Bocrounasi yacth: ToOwmcu, o3. Jlucu, Komkopu, Lomopetn, duromu, Tenaswu,
Jlaromexu, Axmera, banapckuii 3anmoBoBeanuk, lurenu-llkapo, BamnoBanckuit 3amoBoBeIHUK,
Hateuc Xesu, Kacpuc [{kanu, 3iapaapckast CTEIb.

KOxunas I'py3usi: Terpu-Llkapo, Manrmucu, Axammmxe, AcCNUHI3a, XEPTBUCH, AIIUTCHHU,
Abactymanm, Ypasenu, Bapmzua, 3exapckuii mepeBai, Axankanaku, [lanka, bequanu, JImanucy,
Ykanropu, Opy3manu, Cypamu, bopmkomu.

3anaanas yactb: AGxazus, Llebenna, Cyxymu, KoOyneru, barymu.

boabmoii KaBka3z: [ymeru, [lacanaypu, Marapockapu, [llapaxesu, bapucaxo, Hupauiuc
Xesu, OHu, JlenTexu.

Apmenusi: Epesan, Dumuansun, Hyxa, Benu, Merpu, Arapax.

A3epb6aiimkan: Jlenkopans, 3yBann, ['ocmamnsas, [ mpkanckuii 3amoB., Huzosas, Kacrmiickue
crern, KupoBaban, ['eok Tana, [Tupcarar, [lupkynbckuii 3anoB., Ymenbe Apakcu, HaxuueBans,
Opay6an, Kunur, 1lax0ys3.

CeBepublii KaBka3: Munepansasie Boael, Amnama, KybOanp, KpeiMckas, J[larectan,
Ceprokana.

K Gosiee panHumM coopam B (hOHIOBBIX MaTepHaiaX OTHOCITCS:

Cpeansisa A3us: Ouprosa, Mepsu, Amxadan, Cynyknu, Kyprycy.

Hpan: Ypmus, Heauanon 6angocty, Jlemkepek, CeOeny.

Typums: Apteun, Karuzman, OnbTH.

Bun oxpansercs B 3amoBenmHukax TeOepaumHckom, [ammueit rope, BopoHexckoM,
Kurynesckom, Bomxcko-KamenckoM u lleHTpanbHO 4YEpHO3EMHOM paloHE. YKa3aHHBIM BHI
BHeceH B Kpacayto kaury CCCP [5].

Xylocopa violacea L. — Bua OZMHOYHBIX IYed, TOXE CEMEUCTBO AHTO(GOPHUIBI
(Anthophoridae). ITpeacraButenb peIMKTOBBIX TPOIMKOTCHHBIX MUEUHBIX. KpylHOE Hacekomoe.
Jmaa Tema — 20-28 MM, Teno dYepHOe, OMHAKO TPyAdb M, OCOOEHHO, TOJIOBA C CHHUM
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METAIUTHIECKUM OJIeCKOM, KpbUIbSl TEMHBIE C (HOJETOBHIM OTIMBOM. JIET mMMaro ¢ KOHIA
CepeIMHBI alpelis MO KOHELl CEeHTAOps, cliapuBaHUe MPOMCXOJUT BeCHOH. ['He3a CTPOUT B CyXHUX
CTBOJIaX U BETBSIX JI€PEBBEB, JEPEBSIHHBIX IIOCTPONUKAX U Teslerpa(HbIX CTOJI0AX, BHITPbI3as B HUX
XoJpl. J[aeT 0JJHO OKOJIEHHE B TOJ.

Bupa, cokpamaromuii B YHMCIEHHOCTH, HEOTEHOBBIH pENUKT myenuHbX. HeoOxomumo
[IPUHUMATH CIEAYIOIIME MeEpbl OXpaHbl. B MecTax oOuTaHMsA BuAa IO ONyUIKaM JIECOB U
OCTPOBHBIM JIECaM CTEIHOHW 30HBI CJEIyeT YacTHYHO COXPAaHATh CYXOCTOHHBIE JI€PEBbS,
He00X0JUMbIe KCHIIOKOTIE JUI TOCTPONUKH THE3I.

Bun BcTpeuaercs B roxHOM yactu EBponsl, Ha KaBkase, B Typuuu, Ha biawknaewm u Ilepegnem
Bocroke.

Martepuans! ObuTn 1006ITHI HaMu TI0 KaBKazy B CeIyIOMIMX MyHKTaX:

I'py3usi: Bocrounas wuyacrtb: Jlaromexu, TemaBu, Axmera, banapckuii 3amOBKIHUK,
lapna6anu, Tounucu, ['opu, Jlasun ['apemxmu.

KO:xnas I'py3us: Axanmuxe, Bapaszus, Axankanaku, 3ekapckuil mepesai, Acnmuaza, bopmkom-
napk, /Imanucu, Ykanropu, [larsepu.

3anagnas yacth: JlanuxyTtu, Mamaru, batymu, Cyxymu, Camtpenua, dunu J[xuxancu.
Boasmoit KaBka3: Marapockapu, [llapaxesun, bapucaxo, Illyamnxo.

ApMeHust: XOCpOBCKHUH 3amoB., I 'eok-Tama, CapaiiOynarckuii Mmaccus, Merpu, Benu, Arapak.
AzepOaiimkan: Haxwueanp, buna, [lupkyneckuii 3amoB., ['MpKaHCKHN 3alOBEIHUK,
Jlenkopans, I'mnuaapa, TypuaHudalickuii 3anoB., Jlactakepr.

Cesepnblii KaBka3: [larecran, Ceprokana, Maskor, JIa0a.

K 6onee panaum cOopam B GOHAOBBIX MaTepHaiax OTHOCSTCS:

Typuus: Capabdada, Onstr, Karuzmas.

Hpan: Terepan.

Bun Braecen B «Kpacuyto kaury» CCCP [5]. Xylocopa violacea L. oxpansiercst B KpbiMckoM,
Snturckom ropHo-necHoMm, Kapamarckom, KazantumackoMm, OmyKCKOM 3alOBEIHHKAX H
3anoBeHuke «Mbic Mapthsny. st panpHeimel oxpaHbl 3TOr0 BUa HEOOXOAMMO CO3/1aTh
0c000 OXpaHseMble NPUPOIHBIE TEPPUTOPHU B MECTaX OOMTAHMS BHIA, a TaKKe OrPAHUYUTDH
MPUMEHEHUE MECTHIIMIOB MIPH CENIbX03padoTax.

I'eorpaduyeckoe pacmnpoctpanenue Xylocopa valga upesseruaiino mmpoko ot baixruiickoro
Mops 1o I[lepcunckoro 3amuBa, oT Mapokko no Kutas. [Ipunaraemas xapta (Puc. 1) cocraBnena
Ha OCHOBAaHHMM JUTEPATYPHBIX yKa3aHUIl M BeCbMa 3HAUMTEIbHBIX OPUTHMHAJIBHBIX MaTepHajoB
30070ruyeckoro Gonaa Haunonansaoro myses ['py3un, coOpaHHBIX HAMU BO BPeMs SKCIEIULINN
no KaBkazy u crapunnsie (oHgoBbie Matepuansl — (Bcero 500 5k3). CeBepHasi rpaHula BHIA
MIPOXOJIUT TI0 ceBepHOMY mobepexpio [lupeneiickoro momyoctpoa mo mobdepexsio buckaiickoro
3aJIMBa, FOXKHOW U LEHTpalbHOM DpaHuuu, K ceBepHbIM npeaenaM llIBeiinapuu nmogHuMaeTcs K
Cunesun, nenrpanpHoi [lonbmie u jganee Ha BOCTOK a0 JjyroB [lerepOyprckoii obiacTw.
OTopBaHHBIM MECTOHAXOKACHUEM SBIISIeTCS 3anagHblil Oeper Jlagoxckoro o3epa, 3aTeM IrpaHHuLA
pe3Ko cCHUXKaeTcs K ory, kK Muxaitnosckomy, MockoBckas ry0, Spocnasnb, Ypxywm, 0. VYpan, B
nentpasibHoM Kasaxcrane, KaBkas, 3akaBkaswe [6, 7, 8], BHOBb MogHMMAsICh 0 AJITaro0, OTOM
omyckaercsi Ha ror Kuras. HOxnast rpanuiia Xylocopa valga Gerst usBecta B Mapokko [9],
Amxupe, ['nonarape [10] B roxuoit Mcnanuu, Kopeuke, ocrpoBax I'pedeckoro apxunenara [11],
Kpure [12] u TTepeaneit A3uu, a Takxke u B psae nyHkro Mpana u Mumun [13].

Hamm MaTepualisl 1 IUTEpaTypHbIC TaHHBIC TIO3BOJISIIOT CeNaTh psj 3akmodeHuil. Xylocopa
valga Gerst. Gonee peaka B 3amaaHOW yacTh cBoero apeana, yem Xylocopa violacea L. [14].
OdeHb XapakTepHO €€ OTCYTCTBHE Ha OONBIIMHCTBE OCTPOBOB FOXKHOM wacth Cpeau3eMHOro
MOpsI, U3 KOTOPBIX OUTH Bce 3aceseHsl Xylocopa violacea L.
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Hecomuenno, uto B cBOeil mpubanTuiickoit actu apeaiga Xylocopa valga Gerst. sBmseTcs
PEIMKTOM JAOCTaTOYHO TEIUIBIX U CYXHX JIUTOPUHOBOTO WM cyOOopeansHOro nepuoos. iMenHo
B 3T0 Bpems Ha Tepputopun IIckoBckoi m HoBropozackoit ryoepumm u Jlykckoro yesnma
MPOHUKIIN PACTCHUS CBOWCTBEHHBIC CTEITHBIM M F0’KHBIM Oopam [15 - 19].

[Tpubantuiickast yacth apeana Xylocopa valga Gerst. sBisercs kak Obl KIFOUOM JUIS
moHnManus ero apeana B rieaoM. Maidl [10] cuuraer Xylocopa valga Gerst. npucmocobienHoH
s ku3HU B crenHbiXx jaHamadrax u [20] Alfken naspiBaer ee «EBpomneiickodl CTEmHOM
myenoi». HecoMHeHHO, 94TO B 3HAYMTENHHOW YacTH CBOETO apeajia, OCOOEHHO B BOCTOYHOH €ro
TpaHWIle, YETKO COBMAJAIOT C TPAaHUIAMHA C COBPEMEHHBIX KIMMATUYECKUX CTEIMHBIX
nanamadToB, a B 3amaaHON ¢ rpaHuiamu nponuibix, [21] Kuntze u Noskiewicz ortnocsT
Xylocopa valga Gerst. k rpyrime 10ro-BOCTO4YHBIX JIEMEHTOB.

Xylocopa valga Gerst. rHe3murcst B aepeBe u, MO-BUAUMOMY, TOCTATOYHO HEpaz0oOp4HBa K
€ro BHIOBOMY MPOMCXOXIeHHI0. MaibiiieB [3] moapoOHO M3y4Hi THE3AO0BaHHE W OHMOJOTHIO
BUJIa; BUJI OXOTHO THE3JMTCS TAaKXKE B CTAPBIX JIEPEBbIX U MEPTBOW JApeBeCHHE TenerpadHbIX
CTONOOB, CTapbix MocTpoikax u T.A. [22, 3, 21]. TlocieaHue aBTOPHI YKA3bIBAIOT, YTO BH]I
THE3/IMTCS Takke B paccenanHax ckai. U, nakonen, B.JO. ®punonuu[23], Ha OCHOBaHMH JTHYHBIX
Habmoaenuii cooburt uro Xylocopa valga Gerst. rue3muTcest 4acTHYHO B 3€MITE.

Orpomuasi asuarckas yacTb apeana Xylocopa valga Gerst., ee xapakTepHble OuepTaHHUS
3/IeCh, OOMIIME BHJa B BOCTOYHOHM 4YacTH apealia, OTHOCUTENbHAsI PEKOCTh B 3alajHOM, BCE TO
SBJSICTCS JIOCTATOYHBIMU HABOJSAIIMMH OOCTOSITEIbCTBAMHU ISl 3aKIIOYCHUS O BEPOSTHOM
BOCTOYHOM (OPHEHTAJIBHOM) U TPETHYHOM Tipoucxoxaenuu rpynmsl Xylocopa valga Gerst.

['eorpaduyeckoe pacnpoctpanenue Xylocopa violacea L. ucciaenoBaHo 10CTaTOYHO XOPOLLIO.
[Mpunaraemas xapta (Puc. 2) cocraBieHa ¢ y4eToM BCEX JOCTYIHBIX JIMTEPATYPHBIX JaHHBIX U
3HAYHUTENILHOTO OPUTHHAJIBHOTO MaTepHhala, KOTopble ObUIM TOOBITHI HAMU B JKCIEAMIHUSIX IO
KaBka3y, a Takxke CTapuHHBIE KOJUIKIMH 300i0rmdeckoro ¢onna HammonamsHoro Myses
Ipysun (9993). Bun Betpeuaercs B Mapokko, Amkupe, Tynuce, Ha octpoBax Cpean3eMHOTo
mopsa (Maitopka, Kopcuxa, Capaunust, Tynuc), Cununun, Manste, Kpute, Ponoce, HeKOTOpbIX
OCTpOBax AJPUATHYECKOrO0 U Drelckoro Mopei, AneHHUHCKOM, bankaHCKOM MOJIyoCTpoBax B
Manoit Asun, Ha KaBkase, B 3akaBka3be [6, 7], Cupun, [lanectune, ceBepo-3ananHom Mpasne u
oro-zanagHoi TypkMeHuu.

CesepHas TpaHuIa BUIA TIPOXOJUT 10 CEBEpHOMY NoOepexbio [TupeHeiickoro moryocTposa,
MO-BUIUMOMY TI0 TI0Oepexbio buckaiickoro 3amuBa W ICHTpaJibHOW @paHIMK, B IOXKHOU
Benbrun, B 1osxHO# [Nomanauu[24], B cpeanem teyennu Peitna [25], B rosxkHON Mopasuu [10], B
ceBepHoii Benrpuu [26], B uentpanbHoit Pymbianu [10], roxHo# Beccapabum, roxHOI yacTu
Kpeima u [IpenkaBkasesi, U nanee Mo 3amaJHOMY M FOKHOMY moOepexbio Kacruiickoro Mops u
nentpaibHomMy Komer-mary. Maidl [10], yka3biBaeT ero npoHHKHOBEHHE B IIyOb apHKaHCKOTO
MaTepHKa BO BPEeMsl YETBEPTUYHOTO CMEIICHUs Tponudeckoi 30HbI B FOxHyto Adpuky. MHBIMI
CIIOBAaMH, 37IECh TO/IPa3yMEBAeTCsl aBTOXTOHHOE, JUIS CPEAN3EMHOMOPCKOM 300reorpadudeckoi
nogo0acTu npoucxoxaenue Xylocopa violacea L., a mporcxoaeHue rpymnibl BUOB, OJH3KHX
k Xylocopa violacea L. octaetcst HEICHBIM, HO TIOYTH OECCIIOPHO IDUOTICKUM.

Hexkotopsie aBropsl cuntaiau Xylocopa violacea L. kceporepmuueckoit hopmoii; Stoeckhert
[27] yrBepxknan, 4uro 3a mocienHee Bpemsi B ['epmaHuu BHI CTaHOBHWJICS Bce Oojee u Oosee
PEIKUM «KaK ¥ B OOJBITMHCTBE IPYTUX PEITUKTOB KAPKHUX MEPHOIOBY.

Kaxk u y Xylocopaviolaceal. poncteennsie cBsizu X. valga Gerst. He siICHBI; BHJ JJOCTaTOYHO
06ocobneH Mopdonornuecku. TonbKo aBa BHAa — KaK 3TO YCTAaHOBJIEHO HA OCHOBAaHUH M3YUEHHUSI
KOIYJIATUBHBIX allllapaToB — HECOMHEHHO, OM3KU K Hemy X. varenzovi F. Mor. (Komer-mar) X.
psendoviolacea (3an. ITammup).
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[peamnonaraemMoe MPOUCXOXKACHHUE 00enx BHIOB mojpoaa Xylocopa HaxoauT oTpakeHHe B
0COOEHHOCTAX WX B3aUMOOTHOLIECHUN C SHTOMO(GMIEHON PaCTUTENBLHOCTBIO.

O06a BuIa JOCTYIHBIX JTUTEPATYPHBIX yKa3aHUi, mupoko monutpodusr. Xylocopa violacea L.
3aperucTpUpoBaHa Ha 65 BHIAX IBETKOBBIX pacTeHHd. Cpenu cemeiicTBa OOMIBHO MOCEIIAIOT
Papilionacea, Rosaceae u Labiatae; BbICOK IPOLICHT JIepeBbEB M KyCTAPHUKOB; HO HAJ0 OTMETUTD,
YTO BHUJ IPHYpPOUYECH, TJIABHBIM 0O0pa3oM, K CPEAM3EMHOMOPCKHM W BOOOIIE OoJiee FOKHBIM
areMeHTaM (IIopsl.

XapakTepHO Ui BHJA TaKKe OOMINE KYJIbTypHBIX, OCOOEHHO JEKOPATHBHBIX PACTEHUH H
camoBBIX KyIbTYD [25, 27, 28, 29,].

Xylocopa valga Gerst. 3apeructpupoBana Ha 60 BuIax IBETKOBOW pactuteiabHocTH. Cpean
cemeiicTB 00mbHO Toceniaet Papilionaceae, Rosaceae, Labiatae. Beicok mporeHT KyaIbTypHBIX H
caJI0BBIX IIBETOB [3].

Mopdonoruueckn X. violacea L. u X. valga Gerst. He npucnocoOJieHbl K OIBUICHHIO
OOJIBLIMHCTBA MaJICApPKTUIECKUX NpeAcTaBUTeNel 3HTOMOPUIBHOM (iopsl. s naneapKTUIeKoi
OGHaCTI/I pasMEpPbl MUYCIWHBIX, HUX BEC, BCIMYMHA XOGOTKa, ux ((TpOHH‘IeCKHfI» O6HI/IK, BCE
CBHIETENLCTBYET 00 3ToM. 1151 GOJIBIIMHCTBA PACTEHUH MOCEIIEHNE UX [[BETOB 00OMMH BUAAMHU
Xylocopa npoxoaut naneko He Onaromnony4yno. [TuennHbie, HECOMHEHHO, IPOU3BOIAT OIMBLICHHE
IBCTOB, HO MOBPECKIAAIOT YaCTh U3 HUX, MHOTAa OHU HO}IO6HO HEKOTOPBIM «KOpOTKOXO6OTHLIM»
HIMEJISIM MTPOKYCHIBAIOT OCHOBaHME BeHYHKa IBeTka [31].

Hpouecc CTAaHOBJICHUA IMUYCIIUMHBIX, KaK T'PYIIIbI, ONMPEACIWICA JIMIIb TOTAa, Korga NnpeaKu
MYEJIMHBIX CTAJIM BBIpaOaTHIBaTh adaNTalUH K NOTPEOICHHIO MBUIBIBI KaK HEOOXOAMMOHN MHUIIN
TUYUHOYHOM (a3pl. B manmpHelnieM oTOOp IIed OT Ciay4ailHOro HMOTpeOJIeHHs NBUIBLBI BOOOIIE,
OT MOTPEOJICHUS MBUILIBI OMPEACICHHBIX PACTUTENIBHBIX accorranuii. OTOOp 1men K BhIpabOTKe
aanTalyy K ONBUICHUIO SHTOMO(QHIBHOW PAaCTUTEIBHOCTH BOOOIIE, Kak (hopMe IBOIIOIMU H K
MOSIBJICHUIO B PE3yJbTaTe KOHKYPEHIUH OJMro — M MOHOTPO(HBIX ¢opM. [Ipormecc 3TOT ObLI
JUIMTEIICH U CJIOKeH; M31oXeHHoe BhIlle B OOJBITUHCTBE CIy4acB OTPAKAIOT OCHOBHBIE 3TAIlbl
ABOJIIOLIMH JTAHHOM TPYIITBI ITYESITUHBIX.

Iupokuit momurpodusm X. violacea L u X. valga Gerst oOycioBieH He TOJBKO
nouTpodU3MOM, MPUCYIIMM  BOOOIIE OITUM  BHJAM, HO H  BHENaJICAPKTUYECKUM
MIPOUCXOXKIEHUEM COOTBETCTBYIOIMIMX Ipynil BUA0B (Puc. 3). 3HaunTeNnbHbII NPOLIEHT IEPEBHEB U
KyCTapHUKOB CBUACTCIILCTBYCT (0] MMPUHAAJICIKHOCTHU B mpourjiomM NMajJI€apKTUUCCKUX
npencraBuTeseit atux rpymn Xylocopa k ¢ayHe TpormuyecKoi JeCHO! 30HBL.

BriBoabI

1. TManeapkTtuueckue mpexactaButenn Xylocopa Latr. mpuypodeHBl HNpPEHMYLIECTBEHHO K
I0)KHBIM paifoHaM 00JacTH, paclpoCTpaHEHBl IO JiecaM CyOTPONHMYECKOW M TPOIUYECKOW 30H
3€MJIM 1 CBA3aHbI CBOMM I'HE30BAHUCM C pa3IMYHbIMU U KYCTAPHUKOBBIMHU ITOPOAAMMU.

2. X. violacea L. tunmunas ¢dopma Cpean3eMHOMOPCKOH I0100JaCTH, IMO-BHINMOMY,
COKpaIlarolas CBoi apeaj Ha ceBepe W MPOHUKIIAs Ha Ior 10 AOuccuHuM U 1oro-3amaja Vpana
[10], aduonckue kopuu X. violacea nmpemonaratoTcs.

Apean X. valga Gerst. 6osee mMpoK, B 3HAYMTEILHON YaCTH apeana, 0COOEHHO BOCTOYHOM,
€T0 IrpaHUIlbl COBNAAAOT C rpaHUIIaMH COBPEMCHHBIX KIIMMATUYCCKUX CTCIIHBIX J'IaHI[HIa(i)TOB, aB
3amagHoi ¢ rpaHuiiamMu npouutkix. IIpubanTtuiickas dacth apeana X. valga Gerst. mokassiBaer,
YTO 3[eCh BHUJ SIBISIETCS PEIMKTOM JIMTOPUHHOTO WIIM CyOOOpeasbHOrO MEpHONIOB, KOT/a Ha
YKa3aHHYI0 TEPPUTOPHIO MPOHHUKAIH PACTEHUS, CBOMCTBEHHBIE CTEIHBIM W FOKHBIM paiOHaM.
Buj rHe3auTes B aepeBe u oTMevalcs B paccenunax ckai [21,23] B.KO. ®pumonuH, Habmoqam
THE3/I0BaHUE BHJA B 3eMIIC.

3. Amamm3 B3ammootHomrenmii  X. violacea L. m  X. valga Gerst. ¢ mnBeTkoBoit
PacTUTENBFHOCTH TOKA3bIBACT MX MIMPOKUN MOIUTPOPH3M. DTOT MOTUTPO(U3M BhIpabaThIBAICS
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Ha TPEACTABUTENSX WHOW (IOPEI W COMPOBOXKIAICS MOP(OIOTHUECKUMH M JIPYTHMH
aJanTanyusIMHi K HHBIM THUTIAM IIBETKOBBIX PACTECHHM.

Kak ©Op1 HE OBUTM JAWHAMUYHBI B3aUMOOTHOIICHHS MOJUTPOGHOTO IMUETWHOTO C
SHTOMO(MIIEHOW PaCTUTEIHLHOCTHIO, HMCTOPUYECKH OHU JOCTATOYHO OIpPEIEICHHR U B
OOJIBIIMHCTBE CIy4YacB OTPaXKar0T OCHOBHEIC STAIbl IBOIFOIMH PYIIITHL.
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83500 Xylocopa Latr. (Hymenoptera, Apoidea) s dobo 3sgdoto
96@™3mzowmm 39650990056

0. LboME)esdy
MHgbondg

233960 Xylocopa-ls 399563030 0ommdoy9gbgengdo dOMOMOPI©
1393006090056  LMOGHMM30IMNW O GHOM303M  Dmbol  BYggdl, OMIwgdos
39303900900 56056 ©gdofiols LEdbGMY Mmendqddo.

Xylocopa violacea L. bdgamsdss bwgol d3gmandol $Hodowmo §o®dmdswygbgaros.
dolo 56950 3MEILYOS I0DBMEYdS LETbMY0 MY0Mbgddo, beargm BOHomEgmol3gb
3000™M309ds. 999mms3sHgdwaros Xylocopa violacea L.-ob gorom3m@mo Fomdmdmds.

Xylocopa valga Gerst.-ols 5695¢00 ol 50dM3wwy® bofoerdo MBMM GoOmms, Lo
396bomem Bobgmdsl 3603369 m3zs60 2030 39wgds 543L, beagm BOowmgm boffoerdo
9L LabgMds LYYIBMMYSIH MYerogBL HoMTmoyqbUL.

Xylocopa violacea L.cosXylocopa valga Gerst.-ol 960096 35380609d0L  sBscroBo
435300356 839656998056 30230000093l 507 oMM 3MWOGHHMB0DBIbY.

Genus Xylocopa Latr. (Hymenoptera, Apoidea)and its Relation to Entomophilous Plants
I. Skhirtladze

Summary
Distribution range of the Palaearctic representatives of the genus Xylocopa are mainly

confinedto the southern regions of the forest distribution area of subtropical and tropicalzones.
Xylocopa violacea L. is atypical form of the Mediterranean subregion; its distribution range
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spreads southwards while narrows northwards.Ethiopianorigin of Xylocopa violacea L. is
assumed.

The Xylocopa valga Gerst.range is much wider in the East, where the species was widely
spread.In the northern area of the range this species is a Subboreal relict.

The analysis of the relationship of Xylocopa violacea L.and Xylocopa valga Gerst. with
flowering plants shows their wide polytrophism.

Puc.2. Xylocopa violacea (Linnaeus, 1758)

Puc.3. Xylocopavalga Gerst u Xylocopa violacea L.
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J399 Jo®oremdo 7000 ferol fobsbguro 9ggm@3dgmdols s
AgLsgmbergmdols sGlgdmdOL 335¢00 3306M53bM3MOL gbgmemommMo MmOl
15058LMU FsLdgErols 3s¢robmermyom®o 33eg30L Lsgdzgeby

9- 4393099, 3 wobgewo?
ogdommzgarml gmHmzbreo d9bgmdol 3sgrgmdomemyool obbEodv@o
BMOE39esdol 4. 3, 0105, mdowobo 5, bogosGmnggerm
ekvavadze@mail.ru

203.%.93560830¢0b Labgardfogm v6039MLoEgEHOL sOJgmenmaool 0bbEHoEmEo
vakhlich@hotmail.com

09Lsg5¢w0

36535¢0bMMy0IMH0 bolosmol dozMmbzm3omwo 658mgdol Igifosgus, GMIgdos
939bsMmgms 9339MH b 9o 5MOL FoMIMAbOWo 350bmEMyomMo 33930l sbowo
90356009ds5. gl J0FoMHMMEgds BMYs0d©s 2obvyeo Lomzmbol 70-56 (ergddo o
dobo  gmdgdgdgos  3mesbogwo  3ogobmermyo  dsl 396 gqowo  [1].
565350bM™a0m  B5dmgdl  bsdmgdol  bLmzmgdol, dso  JmEoL, bsggwrol Lmgml
L3MEYd0, GMIGog 0BOHIYds TbmEmE  I3mbbgen  bmzgwms  9db3M9d96EgdBY.
3owobmwmyomem  b3gdBHMdo  bdoMs  93b3gds  APgMgdol s 3303900l
30360mb3Mm30wo Bsdmgdo (dlmbgdo, 36 FYswgdo, 930YMHToLOo, dsfMbgdo ©s Lbg.),
39M5BoGMEo  Fool  33903bg00,  BHILAIGMOO 589008  Bsdmgdo s Lbgs  Labol
Drmwmyom®mo  dsbogrs  [2-4]. Bsdmmzwomo  mMmasbobdgool  653smbgdls oo
9609369cmds 543 goMmgdm 30MMdYOOL  5©0AI6OLIMZ0L S 5sT0sbol  LsdgMMbgm
dmE35hgmdol  godmzmgbolmzol  sdgmermaome  dgagdby. 833900  33¢)39d0
35909 BH0L, 35¢9MP593500J00L, ©3Mdoe30L Fgbol s bbgsagzsM0 BHEMmSOE0YOOL
930BLGHOMI300L LodwoEgdsls 0derg3s.

569w Moo FombMgdol 3OHMmE3gldo  330M53bM3gol  gbgmmwomMo MH™oL
90(®0@b (Loooglim 1) 2013 Herol 13 5320LGHML, dsEobmwmyom®mo 33wg30Lsm30L
509390 0dbs 14 6odmdo. gomb®mgdo d0dE0bsMgmdEs 03. X93500830¢0l Lsbgwdfoxzm
mbB039mOLOGYGHOL 56MJgmema09©H0 0bLEBOGHWEOL dog® 3. @oBgol
b9wddm3s69wmdom. 50bodbmo dgawo dgdsmMBL sddsdol bgmdsdo, bLmxygwn
050 Fobmsb. ML 59 293MEIYOM0s BELOEEOL, KoPMELOWSL s dmbol Fyob
RM5a3963H00 s IEYMgd0, MHMIYO0E LBodM3MYOLS FodmYqbgdmeo. dsbbogrwmen
AIO0GHMOH05Dg Bomgligdo 96 BYdO 56 500b0TbYdS.

sbOfiyolbdo  BodMIgdol TgacMMm39ds bgdms oGOl  30MH39wo  05ES30Wb.
9900090 9393Dg 39390 MO0 FOOWO. 9O Fomobo 8EYdMgMdL ool LodbMgom
Bofoerdo (FMogro Nel), dgmég 30 oMol bOowmgm 39gedo (FOowo Ne2).

Mbs  500bodbMl, MHMI  LEdBOYJ  LodoGmMzgmdo  9bgMmEomMmMO  dJGAgdOL
35¢0bMmE M0 330935 MO0MNJIoL 56 BoBoMgdmes. B3gbl oge BodoMmgdwo 330935
59 035¢BsBOHOLOMSE LOOBEHIMGMS O J5FMOMBYZS MO30L0 59EYSEIMIOM.

dslsems ©s JgemEo

205



XXIV Proceedings of the Institute of Zoology 2015

OMamO3 339 5006036s, dofyMHol mM039 0531930090 s b3 B96xd0LD s©gdMos
14 60993do. Bsbogrol ©s3w9dsggds dmbs gomgbmwo 3MHYMTol 35gMdoMmEMyools
0bLEGOGHMEOL  35W0bMEMAOO dMMIGMEM05d0 ML 80O bEObIMEHWWO
9900mEOm. 306039 9GHd3Dg Boboes 0bsMTgds 10% 3serodols blbsedo. dgdymad begds
dobo  296M93b3zs o (396GHH0BMA0MGds  3500F0wdol LomMbgdo, Moms Qb3 393IL
dobgMseMo o mMPBmo  doboes. dmerml bgds Bgdmo  $3mGH03E 0390990
6256990 65dmgd0lL 539GMobo, 96v9 990983s. BoMgdmeo bsgngdo mag3lgds dobols
Lobx 6580, o BgIML gubdgds aeroEgmobo.

6039 FOO0B odmYmBowo  3sobmemyom®mo dobogrs 130sMmE FEOEIMO
390Mm@ys: Mbgo ogm FoMdmpyqbowo d3gbstol B3Ol FoM33wgdo s L3MEMYdO.
361535 0g4M 53MgmM39 50335 obmemyom®mo bsliosmols do3OHmlizm3omwo 658mgdog.
qb9bos: bol IgMdbol 3509bJodMo MY E9Yd0, LYEPol s ool Jumzowol dmF3mqdo,
Ubgoolbgs  d(gMgdol s  ggblsblcmosbgdol bsdmgdo, Lmzml L3m®mgdo ©s bbgs.
350bMWMYPoMEGmO 330935 @O 35obmIMMBIIOL  BMEHMYMIB0MGOS  BoBHIM©S
Lobosmeols 303Mmbzm3 Olympus BX43-0l 99939md0m. 35¢00bmemmyom®o ©osgsdgdols
53905 dmbs 3MmyMsds Tilia-b Lodrgsergdoo [5].

33930L 8993900

FOowo 1. aobbowmmwo  FHowo  go3gm©s  doffeol  BGowmgom  39wgerdo,
M35 FoIbMHoos LsdbEMmmoLIgh. 306390 053930056, 3930096 Bgdmo ymgzgwn
10 bO-do sgd 0dbs 5 Lobyxo (LmE. 1). Bodmdo Nel s Ne2 {o®mdmoyqbl 3oM3zgwo
053530l 53965l s FomTo v)s3M530 bol IgMHIboL OO BHMSJIoMMO YYRMHJOIO0S
Lme. 2, 3), Msg 0dob 9s603bgdgos, MHMI 5 96 bob 003930, 96/@s bolysb
53Dogdo Lbgs Lsgbgdo s 3mbLAEHMI30900 Mbs ymxgowoym. Igmeg Lobyxdo
65303605 303308 bols dgHdbols M98mEgbodg xMIOE. 39000 HoMdmpygbowo
9396569 bbgoslbzs 3030 ML3M30Mwo 658mgdo s Fom JmEOL g3b3wYds Esdsdol
(Typha) gmo@ol 930gMOT>MM0 xM9Jd0. 59 d39bsMgl, MHMIgeroE dobs®ol s
Gd0b 65306909 0DMHYds, bJgo s FMIIWO BMMNEYdO 5g3L. Tob 5EsTosbo »dzgaglio
©OMO0EID 094ghgdl oMM  JoWsMJOOL, FoMmBOOL ILL(BsZs© s Loberol
3ooLobEs.  Bgzgbo  sBMom,  FofOol  00BHo3bg  ododol  FMomEgdoLsb
©53H5©YOI0 FOEIMBO 0YM OOPYIYPO.

30639000 05353056 dM3M3z90o Mo Bodmdol  3seobmemaon® L3gd@®do
(60dmdo Nel o Ne2) «bgeos 9369039 0960330 Mm36930L BoGHMEOmMgdo ©s Fo00
Lobodgdgero. 94390 Lemgm qarmdnbol (Glomus) bL3mGgdo (e, 2). gb Lemzm 0BOHEIds
dbmEmE  ©3MTs390  3bg0gem  b0soabg. 98 Fgdmbggzsdo  FomE3wrmzgbgdols
Lobodgd9gEmsb s 500 BOGHMWOEGHJdOL b3 MoMmEYbMBdLMB ghmo 53 LB3MGMYdOL
5MLgdMds JofMHdo bmMIWOL sOLYdMdSBY F0mOmMGOL. 535l SELEGHMMGOL 5203
dgm6Mg bodmddo  smdmBgbowro  Lsomglo  dot33erm3bgdol  3@3MOL  Lo3Tom© OO
5096m0ds (b96M.1). 35MYoOS FoMTIMPEIbowo 53M9M3g bMMdEGMMdOL boogligdols
LoMgz9woms  3@3M0L  dsdigzargdo.  gbgbos  ds@odgws  (Polygonum), {jofodmes
(Fagopyrum), 6o6dogo (Carduus).

206



XXIV Proceedings of the Institute of Zoology 2015

300390 053306 gobbowem  b3gdBH®mdo  Bsdmgbos  LogbmzMgdgwo  gbmb
L569390900, G0 Jofm@To 530560l FgbLETYL 56 LbZs Logsbl d9dm3yzbab.
qbgbos FobFoto (Urtica), dr1s35¢0dstrgzs (Plantago), 538560 (Artemisia), gs@L0s6™30
(Achillea) s 3560©I0FoFsLbs00Mgd0  (Cichorioideae). 505 gdmML  LaM939Wsm
05bM36930Ls 350bMEMYOH B3gdBHMJOT0 50LbY SbEPMIPYIIMY GHYoL SMLYIMdS3
(Lme. 1), bosg 0BMEIdM©s dmbs (Quercus), MEbows (Carpinus) s 3s3seo (Juglans
regia). 560535¢00bmEmy0n® Bsdmgdl Mol sxR0JLoMES b539ol bLmzm LEMEIGOLL
(Sordaria) L3MGJOOL SOBYdMdS (LwE. 4). gl bmzm TbmEwmo Jgmbbywo 3o06wEY30l
65390bg 0BMHEIds s Fomo B3MEYGOo 0lg3g, OMAMME JHBML Locgzguwgdols 3960,
500530560l Bgbl 56 Lbgs Logsbl 9dm3ygs. b3gdGH®MTo 53539 oo Mbs dmbgzgmowwoym
A303900Ls s HgMgdol Bsdmgdo (LmEr. 2). G dggbgds §gowdi39bstgms Bodstrbgdls,
B3960 sBM0m, obobo @odsdol BmmErgdl Mbs dMm3gmems, MMIOLORSD Fowrmdo
0ym  odbsgdo. Mg d9ggbgds, of s0dmbBgboe Lgwol Jumzowol dmF3mb, ol
500530560 LHdMLOL 56 berMdgMEOL EHMIMYOOL Bodmo Mbos ogmb.

9969 053530L 35¢0bmEmao©o b3gdEHmo (L. 1, bodwdo 3) Momddol oligmongzys,
ORMOE 306039000 053930L, 853058 5 bMOBdWIMNWOL BOGHMEOMIOO Q5300
99@05. 3965 530LY, FoboLEBOZMS M35 bmMdwol IBH3MoL domizwgdo (L. 1, 5,
gb®oo 3). 500b603bgds IGO0 FoM 33 Mm36930L LobgMBIOOL BOEHMELP0MGIO
(Lmér. 2). 3936005 gdsdol MmOl 930YIMIMNWO MXOIPIO0 ©d, B3 Y39wsby
Lo0bGgOgMs, o5 Bo3mzbos Wsdsdol IBHZMOL oM 335¢0E, MMIGEOoE, BOZ9MSIOM,
Jomdol BmmErgdbg d9dmmbBs. 560l {igoed39bs09ms Bsdmgdos, Mmdegdois sgMgmag
Wododol Bmmgdbg Mbs gmgowmoygm. 4oz 90060dbgds bs3gol Lmzmb s Lmzm
3mdNBol L3MOGd0, S15939, LYo d™F3M. MdOL Lemgml (Mycoraceae) L3mMHYd0 b MO
09m6g 05353Bgs 633mzbo (bLme. 2,4). s0bsb0odbsgos, ™I IFgHgdol s 3H3039dol
5580900 56 oxzoJLOMYOMES.

39069 053o30L bgs Bghsdo s©0gdMwos bodmdo Ned. dobo 3sgrobmermyom®o
139dBH®0 oMol  olgmogzgs, GMmameE  dgbsdg  BodmBols. o  9MOL  Lomglo
oM (330036930l 33960, F500 BOGMEWOMIO0, Lobsdgdgwwo @s bmMdgMEgdol
L5639 900L  IBH3MOL  FoMmE3wgd0. bsdmgbos dhgMgdol bsdmgdo, 0d  dFgemgdobs,
I gdds(3 o965 PML Jot(33c0m36900.

b9 dm3y3bm ggbsdo smgdmee N5 Bodwddo Jserobmemyom®o  13gdGHemo
939bsmgms BH3M0L BoM 330900l 9850096 MdO” LBoMEMOE JE0IMO 50IMBBEY (L.
1).
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L. 3. 330653bm3gqwo, dofymo, FHowo Ne2-ol dgbsdg 60dmddo smdmbBgbogro
©sdoo bob 39gMHdbol  GHEModgowm®o  MxM9©gdo, OMIGEoE ROl Jglsbsbo
F196 3ol 6sdmo Mbos ymgowoym
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b6, 4. 330053bM3gwo, doffmHob 13969880 smdmbgbowo: 1 godmeodo; 2,3-bgwols

Jumgo@ol dmF3m; 4-mdol bmzml Mycoraceae-l L3MOY; 5-7-bs39w0l bmzml Sordaria-ls
L3MEYd0

23960LsB@3Ms 26 9396500l 33960, IBOJLOMES FEZMOL BoM33gdol mbEIdOG.
Lo0bBHIOILMS ol BogBHoE, O™ 13gdBHMOL oMol yzgws 3m3MmbI6EHO M9REWM3s6
9396569l d0939m369ds. gl 3063ge Goddo 3ogbzos (Tilia) s 3 Lobyxol ghHom
Lo36M93oMo30m  dobsbg  dobo 42 JBHZMOL B3OS QIMILOWO. 5366300
Joambbgdols (Apiaceae) mxsbol HomdmBoygbwgdo. 893005 356MOLYdOMs (Rosaceae)
9336M0L 35M33gd0. 50535¢0bmMY0MM0 65dmgdol X aMBRT0 50dmBgBowos BEIMHOL
596530 dMLlo, 3WwsbFgdo s g30EgMIoLo (L®. 2, 6), GroE MOREOL SOBYIMOdOL
GYM0 503196 EH0s [2]. Loob@Hgmglms s0obodbml, Hmd dgbmyg bodwddo dg3m0os bols
996 JbolL BHMoggowmdo
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bmé. 5. 330653bmggwo, dofdo, FHowo Nel. dofmeol 306039  05G93DY
50dmbBgboero bm®dol (Triticum) 3@3OHoL BsM 33w 900

MXOJYd0, B3 B39bo sHBMO0m 08 boll FMOHFwol 65dmos, LysE MIREo Mbos
g4mzowoygem dgbsbmwo.
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FOowo N2 GmymedE 339 900bodbs, dgmMg FHowo 3539009809os  dofigeols
BOQOWMgm 39009 do. 5g53 3060390 053530056 ymgzgen 10 bd-do s0gdMw0s 5 bodwdo.
Bodmdo Nl 509deos 30039 05G93DY. ol dserobmwmyome 139gd@®do, obgzy
OmamO3 Nel 36owdo mdobo®gdl bols dgmHdbol @MmadgomMo 1xM9gd0, Mog 0dsl
60dbogl, ®md dofimeol BOowmgm bosfloewdog 05@s30 bol Mbws  ymagowroym.
Bs0BBIOGLMS ol BodBHOE, MM 5o3 8936005 Wsdsdol FmmMEol 930, Gro3
Jowmdol bsdmo by  ymBowoygm. 3oGMyo@ss  FoMdmygbowo  dsm3E3w™m3bgdols
ROGHMWOMNYIO0 5 Lobsdgdgwo. 5006036935 bLmzm awwmdnliol L3MMYdOE, OMIMIdOE3
0D 9B 534953909 BooagHY s 0HomTMddgEadOL sOLYdMBdOL Tobgz969dqw0s.

Bodmdo N2 s5gdmos doffemol dgmeg 0539306, dolo  Jsgrobmemyom®o
139JAHG0  93gbsMgms  FB3ZMOL  FoME3WgdOL  IMZ9wRIMM3BId0 ©s LOIVOOOM
390m0MBg35. 3936005 bmEMdOL s bbgs Lsomglo doM33erm3zbgdol dBH39gMo (Lye. 4).
5©dmPgbowos syGMgm3zg Jgeobl (Hordeum), 83000l (Avena) s 39@30L (Panicum) 9EH36H0L
056M330900. 500603690 93939, B0 (3336900l LBoM939wgdOL BEZIMO, ToYIWOMS:
Bogo®domsds (Chenopodium album). 35635055 HoOImgbocro bgdizgbstgms 8¢39M0 s
AYol 23096M900L B3MMYd0. 6333605 Foxwols (Fagus), dmbol (Quercus), sl (Ulmus)
Q5 50yYob (Betula) E3OHOL IsM33Wgd0. M3 ) 0y M@ Holizmzbgdol d@39gMo. gbgbos
Bodgo (Picea), bm3o (Abies) 5> go3zo (Pinus), GMIYd03 L dbmEwm dool bgos
Lo EYygardo 0BOHYds.

653 999b905 56535 0bmmyome 65dmgdl, dgmeg 0s@s30L B39gdEG®do  FoGdMBL
oM (330036930l Bobodgdgo s 5000 FoEMEWOomMYd0. IMS3Esss bol  IgMHdbol
G65gd9oMMH0 R MHJOIO0E. 39O FoMmdmagbowo Lgwols Jumzowol dmF3m, o3
AG™IOYOoL  bsdmo  Mbs  0yml, Goysd GgMoo BdmF3m, OMIgo3  5©sdobol
GoBLOETYEOL SbBOLOSMYOL, 57 56 9a3b39M0S.

609780 Ne3 50gdmos 39gmeg 053930L Bgs 539bsdo. 3sewobmemyom®mo b3gd@®mol
dobggz0m gl 60380 [omIMoYIBL Fobs3sMbYdIM MR, MoEsD Folido §E3IMOL
596530 dMLBMBO O MOBM35b0 396569900l  dBZgMm0s. YY) 30639 FM0Edo
50dmPBgbowo megwo 3o3bzolss (bgdi39bstgms dmMol o 353b30 Mdobo®madl), dgmy
FOowolb dgbsdg bodmdo dgeml Rl Bsdmb FoMdmoygbl. o bgdagbstgoms
3339600 9OMIMWOos.  35Wobmmao® B3gdBHMTo  FoMdMOL  doesbmgzsbo  d3gbatols
003565 (Alkanna) 9G36G0OL J5ME3gdOL MHoMEIbmds (L. 7). 50060dbgds oo IEH3MOL
0560330900l 2bgdog.

Lodomggermdo 53 d3gbo®ol dbmemo ghmo Lsbgmds 0BOEYds. gl ool Alkanna
orientalis (L.) Boiss., ©m39c03 3930390909905 bods®m39eml LsdbGmgom bsfoerol dmol
93905 @5 8995 LoMBHYwqdol ddMowr BgMEMdgdbg [6] (33. 290). 5¢039bs bowmzgmgbim
0o53wm3560 839bsMgs, dobo IBH3gMHo 6533605 LogsM-boMvdsl 230560 dMOBY ML
396000m@ob LsFoMbob F9MFgedo, bosE J0E395¢YOL MBWO Boo@obgl [7].
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L. 6. 3306053bM39wo0, oo, FHhowo Nel-ob Igbwmomg bodmddo smdmBgbowo
RGH3G0L 3Lgd0, HMIWIIOE M9BWOL sOLYdMIOL 06EOIIEGHME0S

dofiMmHob gobbomer dqlisdg 6odwddo 093005 SxMgm3Y, b3 MsREM3s60 I3965MOL
93300L  5ME3wgdo. qbgbos 35MEOLYdOMs (Rosacea) mxsbol  Ho®mdmdoygbergdo,
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Joamlbgdo  (Apiaceae), oo (Centaurea), Bos@OLIsbwzo (Achillea), bs08s530
(Carduus), sbE®s (Aster).

30535¢0bMwMyome Bsdmgdl Mol BwWEIMOL dMLMLGOOL oM B930S bol
396d60L BHM5ggoM0 MXMIWOIO0, M3 MMAMOE 306390 FHowol Igbmmg bodmddo,
00 bob 396 Feol 65300 »bs ogml, MMIgerdos Msx3o 0bsbgdMms.

603780 No4-ols 35¢0bmemaomMo b3gd@®mo dF3MOL JoM33wgdols d9dsgbermdom
0300005, 500b03bgds  bMmOdMgMgdol  LaMg3z9wgdo. bsdmgbos Fobomol (Urtica),
RoOBIBMIOL  (Achillea), SuGHEoL (Aster), 538b60L (Artemisia), 356003535F5Lbs0GMdO
(Cichorioideae), Bogo@domsdolgd®bo  (Chenopodiaceae) o Ubg.  ULsdsgogdme,
3M535eobmmyom®mo  Bsdmgdo o  FMOZWOEss.  ©@MB0boMmgdl  Lobodgdgero,
BOGHME0MYd0 s boll dgMdbols BHMmadqo Mo »xMg9d0. 1393000 S3MgmM39 wrodsdols
RBOOEOL  9300)MHTSMOO  MXMJIO0. 5Jog 900bodbgds Fysedzgbstgms bsdmgdo.
093605 M3z A™INLOL LE3MOYOO.

39b6boEo Igmmbg Lobx ol 35eobmemao® L3gd@®mL 9abs3Lgds 6odwxmdo Ne5-ols
1399dBHE0. 5953 MIboMYOL Fo®33wM36900L LobsddYED, >0 BOGHMWOEHIO0 S bols
996 J60L x9gd0. 653m3605 bmMdwol s bbgs Lyomglo dstEzwmabgdol 9E39M0 ©s
9500056 56LYdIM0 LoMg39egd0L IEBHZMOL Jo(33¢)d0.

3905 396bowmo 2 FGHowobs, Joffmemol bgsalibzs 50wl 3060390 05930
RO 90do 59O bydo 6odxdo. dsmo 3gdGHMYdoL bolosmo gdmbzgzs 30M39w0
053930056 509dmwo 60dMdgdol L3gdB©gdl. 393605 bol dgmdbols »xMgwgdo, Gros
0535306 96 bol  Fm®Fwol bsdmo mbs ogmb. Mol Lomglo  Fo®E3wm3bgdol
Lobodgd9g0, 35000 BOGHMEOEGHJOO s FBZMOL FoME3w9d0. 500b0Tbgds Jot33em3gbgdols
boM939eg00. 65390l bmzml L3MEYOo GHogumbmdomEsE MBOM MO RgOMZ600s.
29b0LsbO3Ms bLmzmgdo: Sordaria, Neurospora, Chaetomium.
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L. 7. 330053bMm39e0, JohmMo, Fmowo Neles Ne2-do spdmbBgbowo  mogwmgzsb
939bogms  3B3MoL  obigzengdo:  1,2-gogbgo  (Tilia); 3-bs®dsgo  (Carduus); 4-
0560330369090 (Poaceae); 5-3oMqs30F0Fsbs0Mbo (Cichorioideae); 6-11-5¢03560 (Alkanna
orientalis); 12-329%3600bL dbo; 13-3E300L 3eobFo
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890093900 g96boengs
MHmamO3 3bgsgzm, B39l dogH asbbowemo doffmol mMozg FOowolb ggbgdol

350bmwmyom®mo B3gdGHMo Bmyoo AbsgLos. MMAMOE 339 500b60dbs, dofimemol
058530, LS LEMIZLM 0ym TMFYMdOEO, bols Mbs ymBowoym. bols 05Es3Bg wrodsdols
BOOEOoLASD oMo Fowmgzo gxobs. Lsmsgbmdo  doMomss  0bsbgdms
bmEOdYMol o600 s GgLodwms BJ30w03, MR 3969330 6530m3b0s Lobsdgderol
QOO M5MOY6Mds. BJ300 S bmMmdEgMo BgErol Jumgowol GmaMgddo 0bsbgdms.

0 0b@gMgLL 0f393L MmM039 FMowdo 6530360 Mool sGLGdMBOL 335¢00. MbEs
500b0dbMml, Om3  3owobmemyosdo  3obsdsMbgdwo  Mogwols  ©s  MOFWOL
36M19dBHgdoL 3300935 ©0fYm x. ©o3bmbds 0byerolido [8]. mogzol 3w9d03530580
©o03bmbo  2odmymazl  Msdmgbody  3MoGHgMomdl, Mmdwol  dobgpzom  bgds
3965056bgdwo 5530l 0IbGH0R03530s. GuYbos: 1) MoREIM3s6 F3gbstgms @30l
3600369m3960  BHodumbmdom®o  89ds0gbermds; 2) 9BH3MoL  JoME3wgd0L 3900
©O3MEMds;  3) 93300l 3mbEgbGHEMsEool  domowo  BsB39bgdgro.  mdEs,  Bmy
99000b393500,  FogoWOMO©,  MMEILSE  9MJgmEmyommo  FIOFol  Joamoglo
5653300690905 dog PoygMHoo b0swiy0m, Moxol 0096EH0B0IE0d M0 gds [9].
50b0dbmwo 3MHMdEIol gowsHY3939do OO HMWO 00585ds 5M335¢ObMEMyowEO
bobosmol BsdsMbgdds. LorgdsMos mogdo s0dmBgbow gmE 3OOl dLmLgd by, doom
3w0bFgobs o 9300gMAOLDBY. 2odm0M 335, MmI 6xd0LB0IMO MGl bodmIddo, HmymO3
5659906M™39, 5939 296585MbgdMEdo, MOl BMBHIOOL dMLMLYdOL s JwsbFgdol
90360Hmb3m30mwo bBsdmgdo [2]. gb, 30 o8O, (330¢0l, 0bEYJEOL, MosxwWMFol s
b3 05530l 3O-MEJEHOL 5OLYIMOOL 3OO sTdEJO0O 5MATgbGs [4, 10].

330653bmgwol Jofm@ol Lsmsgbml 2odm3zgme mMogzg bofoedo sdmbgboen
0583OoL  35eobmwmyom® B3gdGOmL  sbslosmgdl  Bz9bl doge gobbowrmeo  yzgams
30905, B39dBH®To  ©™IoboGPOL  Mogw™m3zsb  d3gbsgms  9B39M0,  MMIgwos
09L560365350095 3O, Tomo FBHZOOL  3MmbEIBGHMOE0S SMOL  ToEswo s, Moy
0005356005, B39dBHMTo oMo FoMmBdmgbowo gME3MOL dmlvligdo s JWsbFqdog.
500@Mmd 933L 2oM9dgs, M B396 Fga30deos 353360 — Lymsgbmdo bsdz0Mws©
0b65bgdm©s R0l 860d369em3560 FoMmoa0. ™MIGRwo 0bsbgdms L305Mm© OO
bmdol bols 37O Fgdo, MoYsh B3gdGH®To dse0sb 393605 bols dgemdbol GHEMsgdgsww®o
5 Bb3s Hodol MxMH9qd0.

5939 6o 500bodbMl, MM Lbgsslbgs FMmFgdo 0bsbgdms goblibzsgqdmewo
05830. LEMIZLML PO Bsffordo, Loz 393900 IgMEg FHOEo, IMMO3LYdMEO
0Y4™ 89 Mb 43530930l MOB0, Jo®od 00 F6Fgedo MHMIgwoE 89obabgls Lomagbmls
LodbGgo bsfoendo (FMowro Nel) 353b30L Moxwo Mbs ymgowoym Bslibdmero.

05830l 35¢0bmEmaom®  139dGHMOBY  IYMHEPbMdOm,  GMIgdoz  SMOL
390GMOM0 J5M330Mm36900L O 50530560L Lo3bM3MGOGMB 5Ol Labrgzgars
dz9bsmgms 9339600 MBS 3035M9MEM™M, MMI MR 56 sHOL 3JLMMO BEIOOL
090 3989A3O0L IO boygmnos. 398EHIMIMIOL 2ob30msMgdol MBOM sEM0bogwo
3390 50dmbgbogos  §Moggmol gmemol mobol  FmMFerdo, GMIGEo3E, OHMYMOE
36MBOW0s, 50069 BxME0MMHO POHMO0 MIMOLEYds [10].
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653 999b9ds 00MM0bgEo 5sdobol dmE3sfigmdsl asbbowen saowby, ol
dobYg3s MMM d0fomdmddngdsl, sg3g B9EbM39WgMdLL. 0gm gobgzoms®mgdmwo
39bMOdGMds. 00gLYdMEs MMPMOF bm®mdswo, sbgzg Jgco, 83005 s B9E30. Lywrol
3MCGHMOSE  M339  9OLYOIMBS,  MoEYD  Lgeol  Jumgool  6sdmgdo  Mbgzos
Pomdmoagbomo  Lo3sg0l  35¢obmemaon®  13gdBH®mTo.  y3zgms  BHMIsMS, Loy
bmMdwgmol  ©s  BJzool  dotogo  0bsbgdms  Lgwol  Jumzowobysh  oym
53D,  Fg3bm3zgmgmdol  sMLYIMOOL 3960  9MYMTIBGH0  Bozgwol  Lmzmb
B3MOHYOOL  sOE M) oby 30607  MomEIBMdss.  39MPO®  0gm  FobgomaMdMwo
39BIGINIMBo.

3obbommem  Gggyombdo,  MmEgLsg  dofmo  BMbdzomboMgd®s, 0630z,
ImbfeoOgdn 3939 9OWIODY FNWAHNONWO @bETIFAHO 0gm 3d3OEILIONO. 5,
GHMaMO3 1339 903603690, bm®mdOl s Bb3s Jo633wm3gbgdol ysbgdo, Lgwol bsomgligdo
Q5 350900 MBS YMBOWOYm. 3509gdT0 3535¢0 S MboEro dM3Ys3wsm. 3603369 mgzs60
500300 B5dM3MHIOOLMZ0LYE 0YM AOTMYMBOWO.

90056 500wd0BY 30 BIOOMBMMNMZ60 BHYg SMBYOIMDOS, Lo (353H30, HEbOE
@5 319bs EMI0boMmgds. 30bsMggdol Foerol Gygdo dMmysbog 0BOOYdME, MY
303530 3060HMdY00, ©OMI356YMIb FgsMgdom MBOM bm@Gom ogm. LmMgo
B@Gom 300005335 3965300005 mB0L LML 2530 (3909ds LsmsgLmPo.

MMM oo dmgddo foxzgwol, sOyob s Hofzmzbgdol Gygg bs gmzgowoym,
LoOE B0FZ0Ls s Bodz0l oM bLmFos 0BOHIdM®. LmFL, 0bY3zg MMAMOE 353b3L,
(000 S bmGom 3e00ds@MH0 3063930 glsFoMH™mgds.

53369

9bgmomol  @OML, 96w 7000 Ferob b, J399m  Joonerdo  sdedaol
A900GMOH05Dg dofondmddggds 3oMRS 0Ym 9630056M9d0. 00glgdMmEs bmMmdseo,
9960, 83005, B9BH3Z0. do©gdT0 39350 S ML FM3Ysg3om. LYol MW EHMMSE 339
3MLgdMds. 30Homdmgdgqdol ddEsgz® 25630m56M9d5Bg JoMOmMYOL s3MgM3g Lmzm
30dMBoL L3MMYBOL OO M>MPIEMDS, OMIJEoE TbMEME 3Ts390e, BB3OYE
6050529 0BOMHYdS

39625  0g4m 39630056900 I9BMEIOJNBS.  MIREOL  35¢0bmema0m®o
139dBHOYY  IYMPbMdOm, MMIgdos MO JMEEGHWOWo  FoME3w™m369d0L o
50530560l LobmzMgdgmsb  sMlgdMwo  BoMgzgws  dggbsdgms  3B396M0, bos
30395M5M, HMI MOGO SO MO 3OO BMEHIOOL s 00 FgRMEIOOL IOMIol

Bogma0s, ®mIgeog 9mIobomgdme RGOl 0bsbsgs s 3woEs. LoEsgzdo
065H90Mm©s MO0 Lsbol - 353630l s IEIEML Y3530¢gOOL MOGEOO.

3obbom  BgmoGMOm05Bg  Igbmzgwgmdsg  1s30vm© 90RO oYM
29630050900, MsHgs 65390l bmzmb Sordaria, Chaetomium, Neurospora-ls bL3mGOJdOL

36009369 ™3560 Mom@©gbmds J0mmomgdb.
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Traces of Beekeeping and Stock-Breeding in Lower Kartli
7000 Years Ago
on the Basis of Palynological Study of the Material from Eneolithic hut of
Kviratskhoveli
E. Kvavadze!, V. Licheli?

Summary
The study of 14 samples collected from two sections of the hut dated to the Eneolithic period
(5th millennium BC) revealed that here, the population of that time was engaged in beekeeping
and stock-breeding besides farming. Wheat (Triticum), barley (Hordeum), oats (Avena) and millet
(Panicum) were sown. In the gardens walnut and hazelnut were cultivated. In the hut, the spores
of the fungus Glomus growing only in the cultivated, loose or eroded soils are found, its presence

indicates intensive development of agriculture.
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The remains of fossil honey were found in the floor layer in two places of the hut. Most
likely, honey was stored in large wooden vessels, since in the palynological spectrum, besides the
significant amount of pollen of honey plants, abundant tracheal cells of wood were found.
Numerous bee hair and claws in the studied material is also a good argument for the existence of
honey in vessels.

Based on the fact that the spectra of fossil honey contain pollen of cultivated species of grain
and weeds growing near human dwellings, we can conclude that the honey in vessels was not the
product of wild bees, but was produced by domestic bees placed by humans in hives located near
their dwellings. Thus, the studied fossil honey is a product of the development of beekeeping. In
the hut which was a repository of products, two types of honey remains — lime honey and honey
from meadow flowers were found.

In the pollen spectra, the fungal spores of coprophilous fungi Sordaria, Chaetomium,
Neurospora growing on the dung of ruminants were found, which indicates the existence of
stock-breeding in the study region in the Eneolithic period.
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bogligdol 6305@Mm©MBsv6s olsgEgm Lsgds®mzgErmsb

9- 3JoG08300!, 0.9¢00535!, . J9bG0?, ™. 3doG0d30wo0l, b. ds®smvyMos!,
0. 303M5330¢m0l, J. H0y0030¢003

lognosl bLabgadfogm v6039MLEHIEHOL Bmmemaool 0bbEo@mEo
2501990l HbmsgzgEol bsbgarmdol Mbogg®Lo@gdo
3005l bobgdfonm Mbogg®LoEIEHOL dmEHBoZolL 0bLEOGMEO
eka.tskitishvili@iliauni.edu.ge

BLBAMJHO. Igufogrowos @il Bodomzgwml Mo Mgaombol (5Fs6s o
00969m0) Lbgssbbgs dom@EHMm30l (435, b0ssa0, Lbgsslbgs Labgmdols bg-839bs0gqdo)
bs3L9gd0L B9gToBMOMBsbs. YIBOE0s Fombol BHodumbmdom®mo s g3mEmyowmemo
LEAHOWYIHMYOS. MYROLEAHMOMYOMO BIToBHMEIdO 3969313690056 9 Gogl: Enoplida,
Monhysterida, Areolaimida, Dorylaimida, Mononchida, Rhabditida, Tylenchida, Aphelenchida,
Chromadorida, 24 mxsbl o 52 3350b. 48 Bm®T0@L LobgMdFY MYHOLEMOMYIME0S
43 69dsBH™mo, 3390509 5. ©MI0boMmgdgb mysbgdo: Cephalobidae, Qutsianematidae,
Trypilidae, Plectidae, Tylenchidae. g3m@myomn®  LEHO®MIGHMOsTo  HoOImpagboeos
6995¢)™©9gd0L  g39ws GHOMBOIMWO XANRO0, M3 5ILBGHMMIOL  33900L  MLMGLYdOL
Lo FoMdIL bogligdbyg. LobgmdsMogo 99dobermdol Jobgw3zom GHMHMBOIME ¥ 3wIBJOT0
©M30bo6Mgdgb  dogdBHgMom@GHmmzgdo (33 Lobgmds), bsoMFsdogdo, 3mEwogsygdo (21
Lobgmds),  9Go3gdmgdo (14 Lobgmds),  35Mm5Bo@gdo (30G™M3gedobmgdo  ©s
903393060 9d0) — 439esbg 830M9M0EbMZ560 K AMB0s (Fglsdsdobow 5 s 7 Lobgmdy).

5 0005 sEIMLOgegm s L3I  LodoOmggeeml  bagligdol
69953 mOMBsmbol Abgogligdol 3m9x303096GH0 F5395600L BMMIMEol Jobgwgzom. 00
15305m©  Bd0s Kj=0,027. 508mbogwgo Bods®mzggemdo ©mdoboMgdgh myxsbgdo:
Qutsianematidae 4 3500 o Plectidae 3 3000, ©LOgEgm LodsOmggewrmdo 3o
cmxsbgdo Cephalobidae 6 g3s®om s Mononchidae, Trypilidae, Tylenchidae bs3-Lsdo
33900, M3 B3960 5B Fob3oMHMIYIM0s 300T5GHMMO0 30OHMBYOOL Foblbzszgdoom.
O3 5 90IMLOgwgm  BodoMmzgarml  Lbssbbgs  dom@Gm3ol  bogligdols
69053MmOMBIMbOl  93m@Myome  Xan90do  dodBHgMomEGHMmxgdol mdoboMgds 30
03LBAMMIBL 03  FMbsBEOYOL, GMmI  boglbgdol  63dsGm@gdol  doMomso 1533900
M9LMOLOS B9JBHIMOMEIO BEMES S BofomdMOg Fysed3gbscggdo.

096GH0x803E0M9dmo bsglgdo (sFoMosb:  Leucombrim glaucum (Hedw) Schimp;
Amblistegium varium (Hedw.)Lindb; Hypnum cupressiformr Hedw; Eurhynchium lians (Hedw.)
Lindb; E. speciosus (Brid) Milde; Ctenitium molluscum (Hedw.) Mit; Neckara complanata
(Hedw.) Hulb;  Pylaisia poliantha (Hedw.) B.S.G.; Hypnum cupiessiforme Hedw. o
0096mgmosb Fissidens exilis Hedw; Lucodon scivroides (Hedw). Scwager; Amblistegilla
subtitelis (Hedw) Loeche) 8093910396905 7 caxobl, 10 2356 s 11 Lobgmdasb.

bo3gbgdo  93b3gds yzgws 3MBE0bgbGHBY, o MOl  sbEIOIBH0do, BJoMo
9JbGHOYsME  306HMdgd0E.  olbobo  Bgdolidogho  93mLoLGdol  AobmymBgwo
30033mbgbAL  Fomdmoy9bgb.  bogliolbsoMgdo, MHmymOE  MBsmrglbo  83gbstmggdols
9303000 49bLo3Mm©dMwo J0dsMmegds [omdmddbosh  xamRlL,  GMIgELsg
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399990 5OBYOMBS 9MS FsMGHM dMbgdM03, 9M5FJ MMHdBME 93mLOLEYd9dT0E, bg-
939656099099, 93909, 39BH™Mbol Bowgdby, Loberol LobrMogzBy. Bsglgdol Fow gm0
X3IBIO0L 933000 gHIooL s BowrmA9bgBMMo 353006M9d0L Jglobgd dowbg
dfomo 9mbs3gdgdo dmo3m39ds Mmoo HoOliosb. s oo bbob {job
99565  ©500933000609L6  5AOWO  396gd0L  93mbmdo3zsdo s  Tgobo®BMbgl  opo
3Mb630b96BH900L BMMI0MmgdOL, 300doEOL (335¢9dsMdOL s I3gbsMgmeo Logs®ols
Bo9myse0dgd0ol Mgl 306m390d0. 500 5MLgdMdOLIMZOL bo3doMolos GH9bols ol
50m9bMds, o3 SGHIMLEIOMT0s, A9BLOIMNMIO0m  bYEloygMgEos ol sEHOWHdO,
HMIgdoE 399m0Mbg3s b5¢gdgdol FoMmdo MHosm©abmdom.

boglbgdl, OMmAMOE  SE0WLsdYMBwl,  09gbgdgh  Lm3zmgdo, d5gd@BgMm0gdo @
3d03Ombsdyseml  bbgs  §oMImdoygbargdo,  G™Igms Imeol  Lobgmdoms
965350053960 M3600000 29BLS3MNMGO0m 45dM0MBY3056 69d5BHM©Yd0. 0lobo doMOMsO®
6050l 930LRWSEIELMZIMYd0  FMEMTGO0s,  MHMIgEms  FmOHOL  IMHZES©
3363090056  BoBHM3gedobmgdo,  FozmbowMmAsygd0,  dodBHIM0MEGHOMRBIdI0  ©d
99399 gd0. dmbs3gdgdo bsgligdol bgdsdmmRsmbols dglobgd galobwyMgds Bmyswo©
339960l BmMYgmaMono  sBsewodl [1] s Tomm Fmeol  Absglgds-456Lbgeggdols
5 39bL.

1960-70-096 §argddo 503mbogego bodsmmzggemli  GgMo@Gm®mosby Bo@e®gdweos
33193900 bogligdols 69do@mma3srbol dqlfogerols Bobbom [2 - 5] sagboo gombols
55 53806 LobgMdsTY 0IBEGHOBROEFOMYOMW0S 45, 3560599 10 BMEDs. o0 TGOl
393609Mgd0Lom3z0L  sbowro 4 Lobgmdss:  Eudorylaimus georgiensis; E. paramonovi;
Microdorylaimus parvissimus; Mesodorylaimus vulvapapillatus.

50539 396M0m©do 3mwmbymdo godmd3gybs dMggligol [6] bsdMmMTo ILIZEgD
LoJoMmM39wml  bogligdol Bgds@mmBsmbol dglobgd, MmIgedos ©Ix30JLOMYOMWOS
69953 ™m©gdol 9 Lobgmds. 0dobosmzol, MmI WRMm BsOmmE  §o®mazgaobs ©s
LEOMWYMROWO  A9339bos  Fmbs3gdgdo  OLLZWgm  Bodo®mzgermli  bogligdols
690sGHMm©OmEBombol  Tglobgd, o939 09339MYO0bs  50IMLIZEge @S LD
Lodommzgeml bogligdol b9ds@mmasnmbols d0omdmagowagmmgbgds, 2010 {gwl hggbl
9096 99360300 0gbs Hoglindol Lo3doMmE FOESMO Fsbogrs ILOZWID BodsGmZgemls
M6  Mgy0mbdo (53905 - d5mdol  dMEB03MMO  dowo; 0dghgmo — BglGIBMbob
9160303500 @930).

050030l dMEBHb03ME Bd50do 69d5BHM©OMEBIMbol  Tobogws FgaMmz0w0s 890ga0
Lobgmdol bogligdsb: Leucombrim glaucum (Hedw.) Schimp. (bosqosgo); Amblistegium varium
(Hedw.) Lindb. (dgs); Hypnum cupressiformr Hedw. (ffoggcero); Eurhynchium lians (Hedw.)
Lindb (Bosgosyo); E. speciosus (Brid.) Milde (ggs); Ctenitium molluscum (Hedw.) Mitt (43s);
Neckara complanata (Hedw.) Hib (®gboes); Pylaisia poliantha (Hedw.) B.S.G. (foggeo);
Hypnum cupiessiforme Hedw. (605¢0s90)

BobEIRmbIo  BgdsGMmmBombol  Tologws  Jgatmzowos  999ga0  Lobgmdols
bsgLndsb: Fissidens exilis Hedw (Jgs); Lucodon scivroides (Hedw.). Scwager (359¢»o,
oxsbo); Amblistegilla subtitelis (Hedw.) Loeche (0gsbo). (boglgdol  Lobgmdgdo
009bGH0B0E0MYIOME05 0¢0sl Lobgwdfonm MbogzgMLoEg@ob dm@sbozol 0blGo@ME oL
9330935600 99396 GHoa0dz0ol doge).
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0096¢0x3030609099c0 bogligdo 3569303690056 7 mxsbl, 10 43561 s 11 Lobgmdsls.
b536930s6  6gdo@M©gdOL  Qodmygmes,  F9dEamIo  ©sdFs3905 s BMOHBM-
3bs@GH™IomEo 33935 bgdm©s BoGHM3gEdobmmemyosdo dowgdmo LogHmsdmMolm
LEobIMEHIOOL FgLodsdols.
LodoMm39wml  Bbgoslbgs  dom@m3do  oygboos  bgds@mgdol 80  g3m®ds,
HMIG0096 LobgMds9g 0096E0BOE0MYIM0s 66 TbMEIME 335053 3o 14(3b6. 1).
L3 gm  LdoMM39wMmTo  MHJAOLEGMOMYOMwo  bgdsBmEadol 48  RMOIoI6
Lobgmdsdg 0IbEGH0BOE0MGdIMos 43, 435053y 5. sIMLLgEgm s ILOZEPY
LodoMM39wMl  Bobolomzol Loghmm oygm 22 Lobgmds. Tgbodsdobo b ogligdols
30980309630 53500l BmOIMEols dobgz0m sdsos Kj = 0,027.
bsgLgddo  MYROLEHMOMGOMEo  59doFMPId0 396933690056 9 Goal:  Enoplida,
Monhysterida, Areolaimida, Dorylaimida, Mononchida, Rhabditida, Tylenchida, Aphelenchida,
Chromadorida

3bOoo 1. 503mbsgego s ILIZEgm 23 | Tylocephalus auriculatus +
Logdo®mnggemls Lbgaalbgs dom@Gm3ol 24 | Wilsonema sp. +
695 mEmysBs 25 | Nygolaimus sp. +
26 | Aquatides intermedius +
8 ¢ B 27 | Paravulvus sp. +
Ne S £ -
& & §J & 28 | Mesodorylaimus abberans +
o ™ o] ——
BoBsomegdo 3 8 g 8 29 | M. bastiani + +
e & A&
Bl 2B 30 | M. mesonictius +
35| &5 -
31 | M. signatus +
1 | Chromadorella sp. + -
_ 32 | M. spengeli +
2 | Alaimus arcuatus +
_ 33 | M. subulatus +
3 | Alaimus sp. + _
; . 34 | M. vulvapapillatus +
4 | Amphidelus lisus + - - —
; 35 | Opistodorylaimus cavalcantii +
5 | Amphidelus sp. + _
6 | Tripyla glomerans " 36 Drepanodc?rylalmu§ flexus +
T . " +
8 | Tripylina arenicola " T 37 AIIodoryI_aumus alp_lnus
— - 38 | Eudorylaimus acuticauda +
9 | Paratripila minuta + _
- 39 | E. carteri + +
10 | Eumonhystera dispar + —
_ 40 | E. georgiensis +
11 | Eu. vulgaris + -
i 41 | E.leucarti +
12 Ge(?monch?/stera V|Ilosa- + + 22 | E. paracirculifer "
13 | Cylindrolaimus communis + + 43 | E. paramonovi "
14 | Plectus acuminatus + * 44 | Microdorylaimus parvissimus +
15 | P. annulatus * - 45 | Tacamangai dogieli +
16 | P.armatus * 46 | Ecumenicus monhystera +
17 | P.elongatus + 47 | Pungentus sp. "
18 | P. longicaudatus + 48 | Enchodelus hopedorus +
19 | P.parietinus * 49 | Enchodelus sp. +
20 | P.parvus + * 50 | Aporcelaimellus sp. +
21 | P.rizophilus * 51 | Practynolaimus macrolaimus + +
22 | Anaplectus granulosus + +
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52 | Tylencholaimellus sp, + 67 | Teratocephalus terrestris + +
53 | Dyphterophora sp. + 68 | Euteratocephalus sp. + +
54 | Clarcus papillatus + + 69 | Acrobeloides buetschlii + +
55 | Comansus parvus + 70 | Chiloplacus symmetricus + +
56 | Prionchulus longus + 71 | Tylenchus davainei + +
57 | P. muscorum + + 72 | Lelenchus minutus + +
58 | Mononchus truncatus + 73 | Malenchus bryophilus + +
59 | Rhabditis terricola + 74 | Ditylenchus intermedius +
60 | Diploscapter coronata + 75 | Ditylenchus sp. +

61 | Mesodiplogaster Iheritierii + 76 | Aphelenchus avenae +

62 | Eudiplogaster sp. + 77 | Aphelenchoides + +
63 | Panagrolaimus rigidus + asterocaudatus

64 | Cephalobus nanus + 78 | Anhelophilus + +
65 | C. persegnis T 79 | A.parietinus

66 | Eucephalobus striatus + + 80 | A. saprophilus + *

24 caxobl @ 52 23560L (3O

. 2). 89056090000 3505¢0 3605350 R9MOM369d0m godmomBaggzs

cmxsbgdo: Cephalobidae, Qutsianematidae, Trypilidae, Plectidae, Tylenchidae.

3bOowo 2. 6335¢MYdOL Qobsfogds HogqadoL, M) sbgdOL s 4350900l dobgz0m

8
g c )
c el
2 2 5 g
O N ' 0
o) 2 & 2
' ) & i)
Enoplida Alaimidae Alaimus
Amphidelus
Tripylidae Tripyla
Tripylina
Paratripyla
Monhysterida | Monhysteridae Eumonhystera
Geomonhystera

Chromadorida

Chromadoridae

Cromadorella

Areolaimida

Cylindrolaimidae

Cylindrolaimus

Plectidae

Plectus

Anaplectus

Wilsonema

Tylocephalus

Dorylaimida

Nygolaimidae

Nygolaimus

Aquatides

Paravulvus

Dorylaimidae

Opistodorylaimus

Drepanodorylaimus

Allodorylaimus

l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘(ﬁl—‘l—‘l—‘l\)l—‘l\)l—\l\)l\)ﬁ)b(\r)@gsmbb
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Mesodorylaimus 7

Qudsianematidae | Eudorylaimus 6

Microdorylaimus 1

Takamangai 1

Ecumenicus 1

Aporcelaimidae | Aporcelaimellus 1

Nordiidae Pungentus 1

Enchodelus 2

Actinolaimidae Paractinolaimus 1

Tylencholaimidae | Tylencholaimellus 1

Diphterophoridae | Diphterophora 1

Mononchida Mononchidae Clarcus 1
Comansus 1

Prionchulus 2

Mononchus 1

5396005 Bombol  g3mwmyom®o  LEGHOWIGHMES.  HoMmoygboeos  yzgams

AOMR0IMNWO XAMNBO [7], Gog 5LEGHMMYOL, O™ LogoOhm Mglwedlo 69ds@mgdol
5MLYdMBOLOMZ0L  bogligdbg  9MLYdMBL. B3zgbo  IMbs(3999d0 doGomso  gdmbgaggzs
OEbMI 53G0S [8 -12] FgabogPrro 33ewg30L GggagdL.

Lobgmdoms dobg300m GHOMRB03M ¥3MR3do MIobomgdab dsj@gMom@&®mmugdo (33
Lobgmds), BsoMFs80900, 3mwoxsagdo (21 Lobgmds), 093s3gdwgdo (14 ULobgmds),
390M5H0}9d0  (B0EM39wdobmgdo s 803m39edobmgdo) — y3z9wsby IzoMgmosbmgsbo
X3B0(5 Lobgmds s 7 Lobgmdy). (3bM.3).

69953 m©7d0L g3mmmyommo xaIBgdo GHMHmx030l dobggom:

Phitohelminthes

Micohelminthes

Predators

Omnivores

Bacteriotrophes

0dmlogwgm o b3 e  LoJoMmM3z9wml  bogligdol  bgds@mmasmbols

99056090051 50dMBbS, ®MI  3356M9d0L  MoMEIbMdOL  dobg3z00  S0IMLEZ3Ego
Logdo®m39wmdo ogmmdgb mxsbgdo Qutsianematidae 4 30000 s Plectidae 3 y35G00.
b3 gm  LdgoMmggemdo 3o mxsbgdo Cephalobidae 6 a3s@om s Mononchidae,

Trypilidae, Tylenchidae bs3-bsdo 435G0m.
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3960950, ©oLYZEgm  LodoOmzgerml  bsgligdol  6gdsEmomasmbols  dgbfogensd
Q©53565b5 0l 2obLbz53905, M3 SMLYIMBL 53 MO0 MYgR0Mbol Bsmbols Ho®dmdowyqbgwoms
dmoob  (gb6.1), o3 B39b0  SBOom  Q9B30OMBYOMWos  3¢0TsGMM0  306HMIJIOL
396Lbgs3900m.  sLvggm  Lods@mzgwmdo 3535 GHgbosbos o  9GHIMbggmeo
Boangdqdol ®om@gbmds gogomgdom IgBHos (BGH0MsEsl dmsBy, Bsgzdo bowrgdgdol
ferom@mo GomEgbmds 2560 30-00).

d01bgs350 0d0Ly, MM 3603369 m3z560 AlogLgdss BHOMMBOIME X3IBJIL TmEOU,
3MLgd0mO oblibgs39055 LobgMmdsms MomYbmdOl FbMH0Z. ILLZWgm LodsGmzgermdo
0543960 xB3gd0  HoMmBm©agboos JoM0MIIE 95030 YOoLs S  3gdGHowgdol
339M900m, 503Mb3wg0 LodoOmM3zgEm FbMWME MOdPOEGH0WYOIOL 435000. LG
Lodommggarmdo  BsoM3Fsd9gdo  8oMs  sMol  Homdmoagboo  dgqgmxsb
Mesodorylaimidae-ls bLobgmdgdom, s0dMbogwrgm bodsGmggermdo mysb Qudsianematidae —
b Ho®mdmopqbwgdoom.

B39bL Boge gobbowrmer mM0gg 999dmnbzg3590 dodBHIM0MGHOMBIOOL MIoboMmgds
(Geomonhystera villosa 5@3mbsgargo Lods®mggermdo s Plectus annulatus @sbogengomdo)
33LBAMMPRL  ImLsBOGOSL, MmI  boglbgdol  6gdo@™mgdol  doMomso  MHgbOLOS
0593H9M0O FEm®d S bsfowmdmog Fyswdigbstggdo.

©5bO3wgm  LodoOmzgerml bogligdol 69dsEHmmasmbols IBs3gdgwro  Lobgmdgdols
95050 305350 xgMHM3670s MMamM3 Bsbl, 2odm{izgmeos 1533900 MYLMIOLOL LOFsMHBO
(Lbgs 69353™Mm©ad0, OMGHORIMI00, bgedsgzsebo), o3 ©oTsbILOSMYOIE0S ToWO
&96056mdOL 306MDdJOOBEMZ0.

oG JMoGMOs:

1. Barbutto M. Zullini A. (2006). Moss inhabiting nematodes: influence of the moss substratum
and geographical distribution in Europe. Nematology, vol.8(4), 574-582.

2. DOmmasa U.., baratypus H.JL (1968). Tpu HOBBIX Buaa HeMaTox MxoB U3 Boctounoii ['py3uid.
Bulletin of the Academy of Sci of Georgia SSR, 52 N3, 735-740. (Russian)

3. Bararypus H.JIL, Dmuasa 1.5, (1966). Hosas nemaroga Mesodorylaimus vulvapapillatus n.sp.
(Nematoda, Dorylaimida) u3 Bocrounoii ['py3uii. Bulletin of the Academy of Sci of Georgia
SSR, Ui N1, 169-172. (Russian)

4. DOmnuasa WN.5. (1966). K no3nanuto ¢aynsl Hemaron MxoB BocrouHolt ['pysuii. Matepuansl k
¢ayne ['py3uii. Beim. 1. Toumucu, 5-10 (Russian)

5. DOmumaBa W.A., Baratypus H.JI. (1971). K u3ydenuto auHamuiku HemaronodayHel MxoB B
Bocrounoii I'pyswuii. [Tapasur. coopurk Muctutyta 3oomoruit AHI'CCII. T.2, 85-89. (Russian)

6. Brzeski M. (1961). Przyczinek do poznanianicieni (Nematoda) mcholouluych Gruzii. Przeglod
Zoologiczni. V.2, 1961, 137-138.

7. Yates G. W., Bongers T., de Goede R.C. M., Freckman D. W. (1993). Feeding Habits in Soil
Nematode Families and Genera — an outline for soil ecologists, Journal of Nematology. V.25(3)
pp.315-331

8. Overgard C. Studing on the soil microfauna. 1. The moss inhabiting nematodes and rotifers.
Naturvidenskabelige Skrifter, Serie des Sci. Naturelles. Kobenhavn, 1-98. (1948)

226



XXIV Proceedings of the Institute of Zoology 2015

9. Vinciguerra M.T. De Franciski M. (1978). Nematodi muscicolo delle Alpi Apuane ,Bulletino
Delle Setude Dell Academia gionie D. Scienza Naturali in Catania”, Ser.IV, Vol.XI, fasc.7-8,
1-24.

10. Brzeski M. (1962). Nematodes of peat-mosces of the Bialowieza forest. Act. Zoologica
Cracoviensis, 7, 53-62.

11. Caroll J.J. Viglerchio D.B. (1981). On the transport of nematodes by the wind. Journal of
Nematology, V.13. 476-482.

12. Vinciguerra M., La Fauci G. (1978). Nematodi muscicoli Dell’isola Di Lampedusa. Animalia
(Catania), V.5(1/3), 13-37.

Nematode Diversity of Moss From Western Georgia
E. Tskitishvili, I. Eliava, L. Jgenty, T. Tskitishvili*, N. Baghaturia’,
M. Gigolashvili', K. Tigishvili®

Summary

Nematodofauna of mosses of various biotopes from two regions of the Western Georgia
was studied.  Taxonomical and ecological structure of fauna was established. Registered
nematodes belong to 9 order Enoplida, Monhysterida, Areolaimida, Dorylaimida, Mononchida,
Rhabditida, Tylenchida, Aphelenchida, Chromadorida, 24 families and 52 genera. 48 nematode
forms were recorded, among them 43 forms are identified up tu species. Families Cephalobidae,
Qutsianematidae, Trypilidae, Plectidae, Tylenchidae dominate. In ecological structure all trophic
groups are presented, which confirms the abundance of food resources on mosses for nematodes.
In trophic groups on a diversity bacteriotrophes (33 species) are in the lead, then go polyphagues
(21 species), predators (14 species), and parasites (micohelminthes and phytohelminthes) are
presented by the most low-quantitative group.

The coefficient of similarity of fauna according to Jacquard was established. It was rather
low: Kj=0,027. Families Qutsianematidae and Plectidae(in East Georgia) and Cephalobidae,
Mononchidae, Trypilidae, Tylenchidae (in Western Georgia) dominate, that in our opinion is
caused by distinction of climatic factors. Domination of bacteriotrophes both in Western and in
East Georgia confirms representation, that the main resource of food is bacterial flora and
partially seaweed.

Identified mosses (from Ajara Leucombrim glaucum (Hedw) Schimp; Amblistegium varium
(Hedw.)Lindb; Hypnum cupressiformr Hedw; Eurhynchium lians (Hedw.) Lindb; E. speciosus
(Brid) Milde; Ctenitium molluscum (Hedw.) Mit; Neckara complanata (Hedw) Hib; Pylaisia
poliantha (Hedw) B.S.G.; Hypnum cupiessiforme Hedw. and from Imereti Fissidens exilis Hedw;
Lucodon scivroides (Hedw). Scwager; Amblistegilla subtitelis (Hedw) Loeche ) belong to 7
families, 10 genus and 11 species.
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UsgdsMm039eml 30mIM35¢xgMHM3bgdols dmbszgdors dsbs
30MmM0 Boesdg!, 3000 MMHBBOFZ3000?

93 ®a00L 0bLEHOEHMGH0, 0oLl Lobgwdfoxm wboggdLo@gdo
giorgi.chaladze@gmail.com
20q005L Labgardfogm mbogg®lodg®o,
L509969d0L3gBHY39w™ d936096Mg39d0LS s LoobgobOHM Bs3MWEgBHO
J. Boewmysdz0eob 4. 3/5, 0162, mdowobo, bodstmggerm

sciences_engineering@iliauni.edu.ge

BLGHMdBO. 00MmIMS35BgMHM3bgdol  0bFGHblomGmo 33930l Fggyo©
2396L83MMMGdMs© 608bg™3z960 2obs 0BFMEOTs300L gH0sD Fmbsigdoms dsbsdo

530y s dolbo bgerdolshzmdmodol 4oBOMEs. dmem m3o ol gobdsgermdsdo
8904ddbs M935c00 gMH™M3bmeo v LygMmSTIMOOLM dOMIMSZ5¢RBYMHM3Bxd0L dmboigdoms
05b5. LEAOBH0580 FM(3999I0s BOdsMMZYML BdOMIMOZIXRIMM367d0L BMbo3zgdms dsBOl
(www.biodiversity-georgia.net), 630056905, dMbs3gdms  dsBOL  LEHM®MIBHMOS @
365900900L  JGIWYd0. dmyz5bowos JoM0ms©o LEGHGHOLGH03S 30D0GMJdOL
3530 0639MgLgdol Tglobgd.

15533569 BoGHY3900: BOMIMS3>WRBYNMZ69ds, IMbsEgdms dsbo.

dolbsgsemo

250 fewol fob 3ot @o0bgd  goblaHegMs  3bmzgwgdol s  83gbodggdols
3sbog03s300L 30M0b303gdo [1]. 93 3gMom@do wobgls dogém 10 000-0g s©fgMoro
Lobgmds  1.5-1.8 doeombsdg 4o0bsMs [2, 3]. 0bgm®Is3zool sgd™m3ggdol 36MHmEgldo
39bL53MMgd0m  3OHMOMGISGHVIM0 29bS JMMOE0R039 LobgMdgdol FMSZOEINIMSO
50f96s  Lbgoolbgs  933HMM9dol  80ge, o3 JOMOMOIEIE  J9IM[3gMwo  oym
A9JLmbmdolE9dL dmeol 3M39b0o3s3ool LoMomnwergdo. 0bgm®ds30meo
A996m@My0900L  2ob30msMgdsd  Tgbodergdgwo  gobos  0bgmE®Is3zo0l  LHiMeno s
918393GMO0  20D0s0Mgds  Lbbgoslbgs  J399bgddo  dmdwmdsgg  d93bogemgdolsmgob.
00IM535B9gMHM36930L  dMmbs3gdms 85Hgdol B0BBL FoMTmoygbl Lobgmdobomzgol
5MLgdMo dgo 0bxm®mAs3o0l gho LogMEgdo Fogemsbgds [4]. dmwm mao fierol
3960ogemdsdo  dgoddbs dMog5¢o  9em3bero ) L59MSTMOHOLM
003535 RgMOM369d0L IMbozgdms dsBs [5]. sln3g d93M0s MMIgGE0T) FOM3IGIO
AdJbmbol dmbs3gdms BBy, dsgowoms AntWeb [6] GmIgerog dmoisgl dbmgerom
F0563390900L  Bombsl.  d0MIMO35¢RYMHM3bgd0L  Imbs3gdms  89Hgd0  JOMOMSWI©
139305¢0LGHIOOl  Foge  0ddbgds s  MgIJBHOM©Ids, MMI3S  SOLIOMIL  BoOOM
LoBMYMYOOLMZ0L MOs 390-339MJIOB, Fogowoms 3Mmgd@o Wikispecies, Gmdgeos
400 5055%y 993 LEbgMBsBY Fg0393L BR300 [7].

L5goMM39W Ml BOMIMOZ5¢BIMHM369d0L dMboiggdms 35Bs 2007 gl d90ddbs sgom
056603300l J0gH  56MBLFMIZOMDM MMYBODoE0s 39335L00L 96cgdgdol 33eg30L
396®&®00. 2009 {erosb ol 5TobolEHMoMgdsl sbmM309wgdl 0gosl MBogzgMLoEEOL

9300ma00L 0bLAHOEMAO. 2010 Herosb 399 33960l 5ET0boLEBHMOMYdL s Ggdbozm®

228



XXIV Proceedings of the Institute of Zoology 2015

MBHOMD639wYmRoly  sbmO309wgdl  gomMao  Boensdg. fobsdgdsg  bGe@osdo
3990996900 GH9gduBHo s 0WMLEBHMSE0JO0 JIYsMds FOMMAO BoEsdgl Lomd@memm
oLgOASEL:  ,mbgebgderm  (3bmggegdol  dMeg5¢3gM™m3bgd0l  IMEYWoMmgds s
dmb539005 d5DBOL gobgomamgds 35335L00L 93mMgyombolmgzgol™.

dsbsems s dgormagéo

36HmaM3doMmgdols gbs

390 33960 d9Jdbogros PHP, HTML o JavaScript 360m®s8wero 96900l d9dzgmdoo.
13(03GHOL JoMOMsEOo bsfowo sfgmwos PHP 3GmyMsdna gbsbg - 36m39000960mwo
Q36MHMYMH5390000.

PHP (30390@39Ju@Mwo 36930m39bm60) §o6000mo@agbl bmaso @sbodbmagdols
300530 9bsL, MMFEs 0l JOMOMOI® J53M0Yghgds 390 3OHMYMToMYdOLEM30L [8, 9].
PHP 96Hmg0mo y39mwsdg Bommm@ 209mygbgdoo 9bss 390-3MmyMmsdocmgdsdo: 2013
feools 00635630 390-Loo@gdol 39% 0g4gbgds dsbs [10].

30bs3g9ms d5BoL LGHMNIEBME®S

00MmIM5350RgMM36900L IMbs390ms dsBol BHauBIMO 0bgm®Ts3z0s 0bsbgds MySQL
9mbogdms d5Bsdo. MySQL §o00moyqgbl ©os 30m©ol 8Jmbg Mgwsiom®do dmbsggdoms
d5B9d0L gbgxd9bEHOL LobEHgdsl [11].

390-3396M0lb MySQL dmbsigdms dsbs brymo gbMowobash 9goygds (Lwdosmo 1).
3bO0owgdol  gMMbYND  ©s353006MG0s  BME309wgds  MbogsMo  Lgg@ob
,B0bgMdoL*  39d39md0m. Lobgmdol ULgg@Ho FoMdmoagbl dobmdobser®  Wwsm0bm®
Lobgol (33560 Lobgmdy).
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™920LGHMSE0
ol

— ARG

dm3500 bMowo

\

dmdbdstrgd M»"30L
8600 @ 916500980 B50WB0
(KML, KMZ)

LrBsmgdols

BIOHOO
(JPG, PNG)

bomGsomo 1. MySQL  8mbsgdos dsbol bdgds@m®o  gs0mlobmergds. edHxso
506036mmos MySQL 9mboggdos 8sBol  sbMowgdo, BogMolg®s  s0bodbmwos
LgM3gMBY sOLYIMEO Fs0Egdo. (BHOWYBOL  ET539330MJdgE  boZsEmH bZgBHL
Fo®0moga9bL Lsbgmds (306m0960).

AogumbmBomMo ogMs®dos

3Ol  09MMJomw gOHmMGMEl dmbsggdms B5Hsdo oMoy abl Lobgmdy,
0000Mge bobgmdsl 9J3lb aMoxs ,Parent” GmIgwoi gobloBrg®ogl Lobgmdol Bgs
Bm@sl. 0dol Jobgz0m M) Mo XAMNBDYS BB gl Fgodwrgds 0gmb J39335M0, 33560,
mxobo 56 69d0Ld0gmo bbgs Gogumbo MHMIgwlisg Lobgmds d09g3mm369ds. EHogumbmdom®
096560Josl  goblaBO3mI3L  MHYsdBHMOO. Mdoegl  0gMstJome  Loggbmel
0om8moyqbab Godumbgdo: Animalia, Fungi s Viridaeplantae.
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MySQL mbaindons datado 0N@afdos 9nd-329MHotn
Species Parent

Eucariota MULL Eucariota (10148)
Animalia Eucariota Animalia (4389)
Arthropoda Animalia Arthropoda 3360) B
Hexapoda Arthropoda Hexapoda (2782
Coleoptera Hexapoda Coleoptera (947) E
Carabidae Coleoptera Carabidae (572)
Cychrus Carabidae C'}Ehrus 2
Cychrus aeneus |Cychrus ~YChIUS aeneus
Cychrus signatus |Cychrus sebons b dus

bmGsoo 2. GoJbmbmdom®o 0gmstgos Cychrus -ob Lsbmgdgdolsmgol: MySQL
90b5390m5 d5B580 3 390-3390M DY 339dmMEHI60Eo 0bFMMTs30s.

A5JbmbMmBool godmbo@sbs PHP L3mo3d@o ofjygdl dmagdoeo @osgumbols ,Parent“-ol
390658 MySQL 9mbsdoms dsDsdo, 0babsgl sl ®mqdoo dsliogdo, 03039 3MME9IOMOS
39905 3565909 Lsbsd s dooefgzs  9OHM-9OMO MToglo 0gMsMJool EGHodumbo
(Animalia, Fungi > Viridaeplantae; bv)6s00 2).

GIBEHNO0 HIsFHMMO

sboewo  dmbo399930L  Fgyz9bs s  MgodBHOMGds By  5EI0bOLEBHMSGHMOMOL
3569000©6.  Mmommgm  MHgEsd@B™OL  dobo  33¢0930L  LBgOML  dobgzom  5glls
39P0MMwo (j3mds v HMIgEo Gogdumbol Mgsd@EHomgds 9mdwos.

A99bGHOL BMEOT>EHOMYGIOLMZ0L F9dMYgbgdos oy 3meol HTML gwoddm®o -
TinyMCE [12]. TinyMCE §s69m50g96b WYSIWYG* 6:9sd@meOl s obgomogg ds®@Hoz0
lsbToM0s MHMAMOEF BoMNME 353MmYq6905000 BHIJuEHWOO MYIJEHMMIIO (TR0 S©
MS Word, bwGomo 3).

H | B JUm|ESEE|Z S| Forma ~| Fontfamily = Fantsiza - | =y |3 | &S
AR @E R e« LE@Om™ | HOoNEOH=|A-¥-x x |4
4 | | | | | — 2[=| | 21T M O

bmMsomo 3. TinyMCE-U ¢gdbdmemo Hgsgd@m®mol dgboml 3sbgeo.

300@GHMM9d0L N39O

2010 Qoo 1 UBgdBHgddgol  dmboggdoms  dsbsl  ogds®s  Google  Analytics-
LBGOGHOLE03MMO0 F3wgo, MHMIJoE BsdwoeEgdsll 0dwg3s 30D0GHMMGdOL  Fglobgd

*WYSIWYG - “What You See Is What You Get".
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0683mMTo300L  FgaMmzgdol, sbg3g 0¥y s LsA0gdm Lodyzgdoo (Keywords) ogbs 390
339600 B530m360 s 150IH FoEIM30s IMIbTsMgdgE0 390 3390 BY.

©580656lgd0L Fysmmgdo

2007 §gl 89094dbs 565L53mMo3MMOdM MmERb0BsE0s 393356001 9bgdgdol 33eg30L
396G®0l doge 9bgMam 3835605 "3MH0m0d 39@MHMEowydol" (BP) s30bsblgdom.

2009 ferosb 390-3396M0b 53d0boLEBHMOMYOILbMM (309190l 00sl
16039MBOGIGHOL 93M Mool 0bLGOEGHWGO.

2009-2010 §argddo  d0MIMO35¢0BGMHM3bgdoL  IMbogdms  05Bs  R0bsbLlis
9360 ™353d0M0l dog® 360H™m9J@ 9360390 LobgMd9dOL ©0M9dGHMOM0o0b
06g3M5LEGHOWIGHMGOL  [13] Fotyagddo. 3MM9d@oL  gobdsgarmdsdo  gobbmemEogw s
00035350 RgMOM36900L  IMbs3gdms  BBOL  BoJuimbmdool  Bombs  g3BM3goLmsb
d9L50580LMd5d0 IMY3565 S JoOHNMEO LobgfMgd9dOL Ao Yds.

2013 §gaob 399-2390©0DY J3936:9JGHOL 1,935l 49T E60 Bgblsblmosbgdol
90b539dms BB 98606BLS Lado®Mmzgemls Lsdg3bogMm 2563005M9d0L B3Mmbds [14].

2014 fol  LsdbeMgo  39335L00L  B0MIMOZSERIMHM3bgd0L  IEYMso  sMrm30l
36m9dBHol  Boawgddo  390-33900BY  06035GMM0  Lobgmdgdbg  0bxzm®Isgool
39bLOmo3Lgds OR0bBLS GIZ-0b [15] Bog.

0bgm®dszool fystmgdo
06g3m®3s300 HMIGE0E 93BMOGO0L Jogh 2obmogligdweos dOMIMIZ5WRIOHM3bgdOL
9mb539005 B5B530 3OOl IM3M39d)eo Lsdo yHoom:

1. b5390g 393w gd0sb Bm3m390wo 0bo30©Yd0.
2. 339 5OBYdME0 bO3Mgd30m ToLogols glfogwroom.
3. o35G IH0 dmbso3gdgdosb.

d9co98980

do6M0m50dMbs(39d900

Lsbgefimgds: Lodotmgzgaml d0omdmagsei3gmmgbgdol dmbszgdms dabs (Georgian
Biodiversity Database)

9b6s: 0bgeoliveo

dobsdsMmmo: www.biodiversity-georgia.net

954G MMYO0: 3000 MoMbbB0TZ00, omeyo Bowsdy;

533HMM900: 53000 MsMbB0dZ0w0, J0MmGYO Boesdy, wgdlm 9359900d3000, 9356
dmdsdg, DM X 9356033000, 0JYM MHMPOOYILO;

doM0m5E0 3MbEMm0dMEGHMMYd0: LIBMHM PMbIB-TMMs30, BYH3s Sbsbodyg, HMlogm
0596509, §900bm Mm035dg, 06 853599, 05856 F965930¢00, 505 SHSW3S30;

Ad9gumbol 3900
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AoJumbol 23900 F90393L J390mm  Imyzsbowr  gMexqdlL, 390-3390bY ABLYdS
dbmEmE ol 4M953900 OMIWYd0E 0683mMT5305L 890335396 (35MB33ws3000 586036490s
906085¢0 M0 L5350 YIMEM A6M553930):

Accepted name * - 350000 Lobgeo, BMMOTSEGHOM: 33500 LobgMds, 93BMOO fgaro.

Common name- 5¢39Mb5G 000, 303910000 EILObYEgds 0Byl 9b5%g.

Georgian name - Lobg (im0 JoOHNMEs.

Synonyms- ¢5Jbmbmdommo Lobmbodgdo.

Taxonomic rank * - ¢oJumbmdom@mo Gsbyo.

Taxonomy according to - &5Jlmbmdos 390-339MoL dobgz00.

Reference - 35Jumbol 35cr0wGM™d0L {gotrm.

d0Mmo  @ombs  93Mm3gol  dgbsdsdolo  Gogdumbol  399-339Mmsb  (Abmerm
LobgMd9dOLIZ0UL).

Remark- ©9od@Hmmb  Lsdogdsl  5deg3l  89093s6mlb  3m39bEs0M0/©sds@gdomo
06g3m® 35300 Bogdumbol globgd.

Distribution - bmg500 0683MmMT5305 o3M39wgd0 qlsbgd.

IUCN Status - IUCN-0l bs@enlo.

National Red list status - ULogo®m39wmb  396Mmbdgdmdom  sblsbwzmymo
30bLgm35:300 LGHsEHMUO.

Editor/Contact Person- ©9sJ@m®o.

Contact address - ©95JGH™MOL gav. BebGo.

89303gd0L {90 E0ggd0l Bs9mbsmgso.

293039gd0L FoOE0wgdol (v3s- Google-map-oL 53035300l 35339Md0.

393039 gd0L 50950 - s939 Google-map-ol 53e035300L d9d39Mmdoo.

GBIF - ols dmb53gdms 35Bol M35 s dIMo.

3009 9mdmdsgg 933009390 39380600l dMbsEgdms G35 s d3Mo (FbME ™l
03000 dmdmadfmgmgdolbsmaol).

Bibliography - 9590496900 o@ghmo@w®o.

Citation - dmdb3ogdgml Lodw9segdsL 5deg3l oM GH035 dMobobml 3Mmb3MgE Mo
Aogbmbob 390-239M0L s 3EMToL MHMOWOL 30EH0MYOS.

3938060 Lbgs Imbs3gdoms d5Hgdmb

R029bs 93602395

gobs  930m3gs  (http://www.faunaeur.org/)  §o®0mo@agbl 93M™M3mdolbool dogH
©ox0bsbLYdME  3OMgdBL,  OMIgwdog  93dmYMoeos  0bgmETs30s  93MM3530
393039900 IM0350YR 090500, bdgargmol s 83306500 Hywgdol bmgzgegdol
L5393b0gMM 3WSBORO3S300L s A93MEWYdOL Tgbobgd. LodgbogMHm Lobgmgdo dmoiEegL
OMRMOE 3500EMG Lobgargdl, sbg3g Lobmbodgdl [16]. Bsmbs 930M™3gs bsfowmdMog
dmoEogl  Logdo®omggemmdo  go3ME39wgde  3bmgggdlsg,  sbgmo Labgmdgdo
99L50530LMBS0S FMY35600 B9bs 93MM3YoLmsL (http://www.faunaeur.org/) Mmdgeos
296bmM 30905 93mEMyool 0bLEOGHWBHLS s PESI 3Mol 0565886 MImdoL 36m39L80
(Pan-European Species Inventories, http://www.eu-nomen.eu/pesi/). mommgmeo bobgmds

233



XXIV Proceedings of the Institute of Zoology 2015

03Mwom 99353006005 Bovbs 93MM39ol FgLsdsdolo Labgmdols 390 2439MEL. Mg b3
d9L5dEgdgE0s  LEBYMBOL 35¢POIOMOOL LBEBSGHMLOL oIM[AYds, LBLobMbodgdol s
OO Fogumbmdool Babgs.

30850 80mIMs35¢7RIHM36980L 0bRMmHAsgo0l dmbsggdors 8sYs (GBIF)

3MBINMH0  d0MIMO35¢RgMM36q00L  0bgmEMTs300L  dmbsggdoms  dsbs  (GBIF)
0om0moagbl  LogMMSTMOOLM oo  dmbsggdms  EbZOILEHMMIGHMOL,  HMIgEos
553065bLgdmE0s  Bbgoabbgs  9399bgdol  8megzmmdgdol dogh.  dmbszgdms  d5Bs
Lodoegdsl 5393l Bbgsalbgs 9399bol 3936096908 s MOABODBIE0IOL osBosOME
L3obIMEGH0DBYOM BMOBsEHT0 06x3MMT5305 B0MIMSZ5ERGMM369d0L Tqlobgd. 935595
dmbs3gdms 85%s 1.5 Foromb Lobgmdsl s Fomo A53M39egdol, 500 dowombby dg@
39060)BIO0OYON Fod GOl Fgoesgl [17].

L5JoMM39WML  B0MIMSZ5RgMM36900L IMbs3gdms d5Bol Mmommgmwo Lobgmds
03ME0m 353060 ©YdS GBIF-ls dmbsgdms 35l s 06EIMsIE0MEo Mg30L d9339MdO”
9B39693L  GBIF-80  sMlgdme  M9aoLEMs3ool  [adGHowgdl.  G»vy30L  89939MdO”
d9L5dEgdY0s Q5ILZs GBIF-0ls IMbs39dms dsBBY.

39¢Yg 0md~90539 43369356025 3530060 -"CAMPESTER"

300y  0mdMdsgg 933935605 39g3do®o  —"CAMPESTER" 56550005360 mMdm
MO2560D5(3005, MMIol doboss ddmdfmzdgdol s BOMO0B39wqdol dglfogars o
3MbLYm3Z:309, S939 BOMIMZ5¢BIMOM3BYBOLS S OLEMMOO dgagdol 3MBLYMZSEO..
"CAMPESTER"-0b 390 93960@%bg 999md3994690mwos  0bgm®dsgos  Lojos@mgwmdo
3930390 90wo  {3dowo  dMdMIfmamgdool dglobgd. 2014 (erosb Lo mgzguomls
30MIM35BIOM369d0L BB 393800900y "CAMPESTER"-0b 390 33960@msb o
003535 RGOM36900L  doBol  Fgbsdsdolbo  Lobgmdgdol 390  939MHDBY  F9dMod3L
0bg3m®3s300 393039090l Tglobgd. MmM0R0bs® Fystrmbg gooligers dgladargdgaros
2393039 900L (30l 39939MdO.

B GMYO009d0
dmbs390ms 355 FgLodegdemdsls 5derg3l 953EHMMGOL s bbgs 3mbEHM0dMEHMMIIL

Gogbmbmdon®o LolEgds@ozol dobg300 5GHZ30MHMMb BMEHMLMEOsmMYdo, Tgbsdsdolo
Lobgmdqdol 239MBY. 9059950 IMbs3gdms BB Fg0393L 2299 MmMOY0bsrE FmE™MU

(3900509010 O 5GZ0MHMNOo Bbgsalbgs 933 MEMdOL d0gO).
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J393609dBgdo

©53350900b 35ss9hs60 Bgblisbbmosbgdol 8mbsggdors 8sbs
390 23960bL dobsds@mo: http://vectors.biodiversity-georgia.net/

2013 gl 8mbszgdoms dsBols ogdsds  3obLO3MMEMOMEs© 1Bd0d0 35000y bgdol
399G™M900L dmbs3gdms 35D, HMIgEroE IMo33L 67 LobgMdL (sbsdmo 1, gbMHoeol)
(H30mTob M9M0Wo: 5 mg@ 2014).

Q5535009008 459BHob0  ggblobliMosbgdols  Bmbszgdms BBy FoMdmopagbl
LodoMm39wml d0MIMOZ35¢0BgMOM36900L dmbozgdoms dsBol bofowls (www.biodiversity-
georgia.net),  MOmIgwdog  oYOM0sbYOMWos  LodoMmzgml  HYM0sGHMEO05DY
2393039900 95390 JOOL 495 EHOD0 BabLEBLEOOSBYdO.

00090 bobgmdol 23960 3EYdMGMBL LJoMNZ9EML dOMIM 35N OM369d0L
9mbo3gdms 35Bsdo s 8903938 30b08Md  FogJumbmdoH 0bxgoMmTsi30sL. BMYogH O
Lobgmdolomgol dm39deos  MgaoLEMOMYIOMWO 2930 EJgd0l  HodGHowgdo, 939
30O ME0 2530 3IGO0L G935, 0BBMEOTo(300 Fo3MEILgdoL Fqlobgd 9930M9d00s
bbgoalibgs  o@g®me@dmosd (fys®rmgdo domomgdmwos 3mb3Mgdmewo  Lobgmdols
3300©bY).

LooBbg  9OLYdMo  BgdoldogMo  TsLogrol s 0bgm®Isgool  godmyqbgds
d9L5dEgdg0s 933MM90m5b d9sbbdgdol 23969399, 0565936 Mdom
506 9Mm96M9LYdME 8330935090l 89deosm IMbsfowgmds Joommb dmbszgdms d5Bol
39b5bgds/dg3Lgdsdo - 293MEJWgI0L, 99350090900l Tgbobgd  0bxmOTsizools
©535(})9d0m,  59350JdJd0L 3019396300l  Tglobgd  0bBMEOTs300m, LYIMHIMYdOm b
B900LdogMo Lbgs dmbsgdoms dsBoL Tgladsdolo 0bgmMIszoom.

poorgemo boylibs
390 2396©0L dobsds@mo: http://biodiversity-georgia.net/index.php?redlist=1

003535 R MM36900L  IMbs3gdms  dobol 390 3390y 2956m3Lgd M0
Lodommzgeml fomgeo bmlbom ©sEwero Lebmgdgdol bos ImsgzsMm0 a39MmEO Tgoizegl
5066 5 JoMmem Lobggdl o LagdoMmM39gEMl 356MbIYOMBOM 2obLEBOZMMW
LAHOGMULYOL. foogawo bMLbol Lobgmdgdo Lodo®mzgermdo goboly®Bz®mgds 3sbmboom
»0599OM39wmb ,foomgao bylbolis” s ,fomgaro foabol” [18] GgLobgd s LodsGmzggemls
36M9H0gbGol Ne303 2006 {jerols 2 dsolols d6MdsbgdIgdom ,LogoMN39wwmL ,,fomgwo
Bmlbob” ©s9d3H303900L dglsbgd” [19]. Lodo®mgzgwmlb fomgao bmlbs 0ggbgdls dmbgdOL
53300 LogPMsTMEMOLM 35380600 (IUCN) 35@9306M093L s 30:0¢)MH0m9g0L [20] s 59539
393806M0L 69339653090l Mga0mbmo s gHmzbmwo fomgwo bmlbgdolsmgzols [21].

300&MM9d0L LESEGHOLE03S

2010 ferob 1 bgdEH9ddgMosb 2014 ferolb 1 bgdE9gddmsdg LsoBL guEmads 34,946
MB035¢OHO 30D0GHMMO 5 IIMZo0gMs 181,215 23900, MOMMYMYds o6
L5dMoeME BoOEBY F9BHIMS 2 90 s 37 530 O 46 %-05 OSMZI0YMS 9ONDBY I9EHO
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339600, Bsd5EMmE JMTS 30DOGHMMBS O9MZOC0YMS 3.93 339M0. dMIHBA>MYdIgdOL
24,2% geObY 3gBx0® 930> 390-3300L.

390-23960L guEHIMBI6 30BoBHMEMId0 153 3994606 (LMo 6), 5996 yz9w sy
3930 30B0GHMO0  LodoMmzgermsb (7,634  (16.54%)), 500-06 (4,219 (9.14%)),
3963560006 (2,749 (5.96%)) > 0900096 (2,301(4.99%)).

15d0gdm LolEgdgdo 9420 LLsdogdm LoEYzol Lodslbm sBHs3b0bIE 30BoGHMMGAL
00MmIM535wRgOM36900L  IMbsggdms  d5BoL  439MGDBY. Y3z9wsbg bdoMs  Lbsdogdm
LoLEBYAd0 30DOGHMMGOL  53B36006 GMEILs3 IMIbTsMGOgEo 9dgdL: 0bFMETs300L
LodoM39W ML B0MIMOZ5¢RgMHM3bgdol dqglobgd (georgian biodiversity - 0,31 %; georgia
biodiversity - 0,25%; biodiversity in georgia 0,21 %; biodiversity georgia — 0,25 %), 56
MdMom©  d0MIM35¢0BIMOM3bgd0L  IMbszgdms  dsBol  LooBL  (georgia database
biodiversity — 0,22 %; biodiversity-georgia 0,17%).

35390900056 y39esbg bdoMo 9dgdgh: 39335L0996 LoensdsbMols (mertensiella
caucasica - 0.79%), 60sdm®ML (capra aegagrus - 0.39%) s bm3mqodl (coleoptera -0.34%);
9396569900096: foxzgmsls (fagus orientalis - 0.51%); obowl (corylus avellana - 0.48%);
3933956096 botroldoMasls (helleborus caucasicus - 0.32%) s 39565831 (cannabis sativa- 0.27%);

1 I 7014

bmGo00 4. 9mbsEgdms dsBol 30BoGHMMYd0 J399bgdol dobggzom, 2010 figrol 1
159d&00M06 2014 ol 1 1sgd@Egddesdg Google Analytics-ols dobgzom.

85909969829¢m0 oBAIBALIBS
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Georgian Biodiversity Database
G. Chaladze, D. Tarkhnishvili
Summary
As a result of intensive biodiversity research it became essential to accumulate existing

information and increasing it’s accessibility to researchers globally. In last two decades several
national and international biodiversity databases were created. In this paper we describe
development of Georgian biodiversity database (www.biodiversity-georgia.net). Statistics
about visitors and their interests are provided.
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Abstract

Benthic macroinvertebrates are sensitive to any kind of changes in the aquatic environment.
The distribution, taxonomic composition and relative abundance of benthic invertebrates are
strongly affected by the availability and quality of feeding resource, sediment type, substrate and
water quality. For this reasons benthic macroinvertebrates traditionally served as reliable
bioindicators to detect and identify changes in water systems. The aim of the proposed study was
to analyze taxonomic composition of the Thbilisi water reservoir littoral benthic
macroinvertebrates and their relationship with chemical characteristics of water.

Thilisi water reservoir (Thilisi Sea) is located in the northern part of Thilisi — N 41.75, E
44.85. Surface area is 11.6 km?, maximum depth — 43 m, average depth — 26.6 m, water volume -
300 million m®. Filling of the reservoir started in 1951 by 11-km channel from the lori River.
Initially the reservoir was supplied only from lori River. With time, the water level decreased
significantly and its filling became possible only in 80-ies, after launching of Zhinvali
Hydropower plant (N 42.09, E 44.45). Currently Thilisi water reservoir is fed from the lori River
and mostly from the Aragvi River. Before filling the reservoir, there were three shallow saline
lakes: Avchala (Kukia), Ilguniani and Avlabari lakes.

6 main benthic groups were determined during the research (2008, 2009): Oligochaeta,
Ostracoda, Amphipoda, Chironimidae (Diptera), Ephemeroptera, Trichoptera, represented by
different amounts depending on seasons. Presently the biomass of the benthic groups show drastic
decline.

Among collected zoo material only Oligochaeta representatives were identified to the species
level: 9 species were described. Correlation between these species and organic pollution was
analyzed. Positive correlation with the organic pollution was detected in three cases: with Nais
psaudobtusa, Vejdovskyella intermediate and Chaetogaster Langi. These 3 species were not
recorded in the Thilisi Water Reservoir in 1964. Negative correlation with the organic pollution
was identified in five cases: Dero obtusa, Uncinais uncinata, Amphichaeta leydigi, Limnodrilus
hoffmeisteri, Aulodrilus pluriseta. None of them was detected in the samples after increase of
permanganate oxidation and COD, although all five were detected in 1964. Comparison of the
current results of complex hydrochemical and hydrobiological studies with the results of the
similar studies carried out 40 years ago revealed eutrophication process in the reservoir.

Introduction

According to the EU adopted Water Framework Directive [1] the surface waters in Europe,
must achieve a good ecological quality by the end of 2015. The priority areas for cooperation
were agreed between the Georgian government and the European commission in the Country
Strategy Paper 2007-2013 under the European Neighborhood and Partnership Instrument. The
plan identifies priority actions for key environmental sectors including study of surface water
bodies and their management [2]. EU Water Framework Directive implementation is envisaged in
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the Annex XXVI of the EU — Georgia Association Agreement, signed on 27" of June 2014 and
ratified by the European parliament on 18" of December 2014.Therefore, gathering information
on the current conditions of water resources and planning their monitoring programs are of key
importance [3-5].

Water reservoirs provide many benefits to society. The physical transformations in a lentic
and lotic systems due to anthropogenic influences, significantly alters the physical [6, 7, 9],
chemical [7, 8], and biological water characteristics [9-12]. Benthic macroinvertebrates represent
one of the sensitive taxonomic groups to any kind of changes in the aquatic environment. The
distribution, taxonomic composition and relative abundance of benthic invertebrates are strongly
affected by the availability and quality of feeding resource, sediment type, substrate, and water
guality [13-15]. For this reason benthic macroinvertebrates historically served as good
bioindicators to detect and identify changes in water systems. Composition and distribution of
macrobenthic community are used in ecological monitoring programs, and is an important
ecological tool to describe spatial and temporal changes in water ecosystems [16-18]. To use
benthic animals in the assessment of temporal trends and changes in aquatic ecosystems, it is
important to collect baseline information on the taxonomic composition and distribution of the
species within a freshwater system and identify their correlation with the physical and chemical
environment. The aim of the proposed study was to analyse taxonomic composition of benthic
macroinvertebrates of the Thilisi water reservoir and to identify their relationship with chemical
characteristics of water.

Materials and methods

Thilisi water reservoir is located in the northern part of Thilisi (N 41.75, E 44.85), between
Mt. Makhata and Outer (Gare) Kakheti upland. It belongs to Samgori irrigation system. Length of
water reservoir is 11 km; width varies, with a maximum width of 2.5 km. Surface area is
11.6km?, maximum depth — 43 m, average depth — 26.6 m, water volume - 300 million m®. This
large basin was filled artificially through 11-km channel from the lori River in 1951 [19]. Initially
the reservoir was supplied only from the lori River. With time, the water level decreased
significantly and its filling became possible only in 80-ies, after launching of Zhinvali
Hydropower plant. Currently Thilisi water reservoir is fed from the lori River and mostly from
the Aragvi River. Bottom of the reservoir is almost ideally flat, sloped southwards, with elevated
banks. Before filling, there were three shallow saline lakes: Avchala (Kukia), llguniani and
Avlabari lakes [19].

The first investigation of living forms of the reservoir date back 1952-1954 and were
conducted by the Institute of Zoology; later in 1963-1964 more comprehensive study was
conducted [19,20]; the benthic fauna of the point Telianiskhevi was studied separately [21]
(Fig.1).

In 2008, 2009 benthos samples, simultaneously with water samples were taken in the littoral
zone of the Thilisi water reservoir at preselected locations: point 1-Riv. lori entrance to the
reservoir (small lake); point 2 — Telianiskhevi, near to research station of the Institute of Zoology;
point 3 — north-west part of the reservoir (Fig.1).
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Fig. 1. 1 —Riv. lori entrance to the reservoir (small lake), 2 — Telianiskhevi, near to

research station of the Institute of Zoology, 3 — north-west part of the reservoir.

Benthos samples were taken by kick-net at the border zone of each station. Transect of
minimum 10 m long were established at all three locations and samples were collected. Initial
cleaning of the samples from the bottom sand and silt took place in situ; then the samples were
placed in 4% formalin. Washing in water current and floating methods were used at the
laboratory for cleaning the samples. Cleaned samples were sorted by Bogorov chamber under the
microscope. Density (absolute number of individuals of each group) was calculated. Spring
weight (0.5 mg accuracy) was used for specimen weighting.

Water samples for chemical investigation were taken for each sampling locality. Active
hydrogen reaction (pH) and dissolved oxygen (DO) was measured by Extech instruments.
Quantities of dissolved carbon dioxide and hydrogen sulphide were measured by titrimetry.
Among the indicators of the general level of mineralization the hydrocarbonates, carbonates,
sulfates, chlorides and water hardness were measured by titrimetry; potassium and sodium ions
were measured by flame photometer; biogenic elements were measured by spectrum photometry
method; bichromatic and permanganate oxidation by titrimetry; and biochemical oxygen demand
(BOD) by Winkler’s method [22, 23].

Results

Macroinvertebrates: following zoo-benthic groups were found in 2008: Oligochaeta,
Ostracoda, Amphipoda, Chironimidae (Diptera), Ephemeroptera, Trichoptera. Summer samples
were dominated by Trichoptera and Chironomidae — 43.48% and 36.96% respectively, followed
by Ephemeroptera (10.87%), Oligochaeta (4.35%), Amphipoda (3.26%) and Ostracoda (1.09%),
while benthic fauna of autumn samples was mainly composed by Chironimidae (67.50%) and
Trichoptera (24.17%), followed by insignificant amount of Ephemeroptera (4.17%), Amphipoda
(3.33%) andOstracoda (0.83%). Oligochaeta were not detected in the autumn samples.

Only 3 groups of benthic fauna were registered in spring 2009 dominated by Oligochaeta
(63.16%), followed by Chironomidae (26.32%) and Amphipoda (10.53%). In summer and
autumn 2009 benthic macroinvertebrates had following composition: Oligochaeta, Ostracoda,
Amphipoda and Chironomidae. The dominant group for both seasons of the year was
Chironomidae 32.55% (in summer) and 76.58% (in autumn) respectively. In summer samples
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Chironomidae were followed by Ostracoda (25.94%), Oligochaetaand Amphipoda (20.75% each
group), while in autumn samples Chironomidae were followed by Oligochaeta (9.01%),
Ostracoda (8.11%) and Amphipoda (6.31%). Trichoptera and Ephemeroptera were not registered
in 2009 (Fig. 2).

1000
—
900 - = B
i M Oligochaeta
800 -
700 - — W Ostracoda
600 i OAmphipoda
500 - OEphemeroptera
400 - —
300 A o B Trichoptera
200 M O Chironomidae
100 B
0 - =
2008 year 2008 year 2009 year 2009 year 2009 year
Summer Autumn Spring Summer Autumn

Fig.2. Quantitative chart of the benthic macroinvertabrates in 2007 and 2009.

Annual biomass of benthos in 2008 equals to 1304 mg/g?,whilein 2009, equals513 mg/g2.

Ologochaeta was the only group which was identified to the species level: 9 species were
identified - Vejdovskyella intermedia (Bretscher, 1896); Nais pardalis Piguet,1906; Nais
simplex Piguet, 1906; Nais pseudobtusa Piguet,1906; Ophidonais serpentina (Muller,1773);
Chaetogaster langi Bretscher, 1896; Aulodrilus pigueti Kowalewski,1914; Limnodrilus
claparedeanus Ratzel, 1868 and Tubifex tubifex (Muller, 1774). Vejdovskyella
intermedia (Bretscher, 1896) was first registered in 2001 [21]. 11 species of Oligochaeta were
registered in 2001 there. Amphichaeta leydigi and Enchytraus sp. were not found in our recent
samples. The Enchytraeidae family is common in water with high content of oxygen [24, 25].

Trichoptera and Ephemeroptera were registered only in the samples from the point
Telianiskhevi.

According to classification of the natural waters by O.A. Aliokin [22] the analyzed

Water belongs the hydrocarbonate class, calcium group, type 1l (HCOy<Ca® * +Mg*'<
HCO3 +S0,%). In each sample 16 chemical parameters were measured.

Table 1. Water Chemical characteristics of Thilisi reservoir

2008 2009 2009

2008 Autu Summe Sprin 2009
Parameters Spring mn r g Autumn
pH 8,57 8,3 9 8,6 8,28
HCO; (mg/l) 170,8 146,4 158,6 207,4 146,4
NO, (mg/l) 0,002 0,003 0,002 0,005 0,01
NO; (mg/l) 0,088 0,26 0,08 0,2 0,1
NH,*(mg/l) <0,04 0,04 0,04 0,15 0,3
S0,% (mg/l) 80 54 50 50 10
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CI (mg/l) 8,51 2,84 19,87 12,2 9,93
Ca”* (mg/l) 52,44 34,2 56,8 52,8 38,4
Mg* (mg/l) 4,61 14,45 4,37 14,06 12,14
Na* + K*(mg/l) - 20,93 22,54 22,08 3,22
DO (mg/l) 12,2 7,78 8,38 12,48 6,72
BOD(mg O,/l) 3,6 0,81 1,09 3,7 1,15
Permanganate-Ox (mg/I) 9,6 8 17,94 24 9,28
COD(mg O/l) 24 20 45 60 23,2
TOC (mg/l) 9 7,5 16,875 22,5 8,7
TDS (mg/l) 197,36 298,82 357,16 | 418,54 243,39

Active water reaction (pH) in all cases was alkaline, withrange - 8.3-9.0. In spring, pH
increased up to 8.57-9.0 due to increase of viability of phytoplankton, together with the
intensification of photosynthesis, while in autumn pH decreased to 8.28-8.3. When pH was
low the abundance of Chironomidae increased, while abundance of Trichoptera,
Ephemeroptera and Ostracoda decreased; the Trichoptera case was the most explicit.

During the study period dissolved oxygen varied from 6.72 to 12.48 g/L. Daily and annual
dynamics of oxygen is not limited to phytoplankton activity, because its photosynthetic impact
is insignificant.

Among biogenic elements, content of N-NH," in the water samples varies from 0.04 to
0.3 mg/L; N-NO; — from 0.002 mg/L to 0.01 mg/L; N-NO; — from 0.088 mg/L to 0.26 mg/L.
By season, water hardness (content of Ca®*, Mg ions) is quite stable. A total suspended solid
matter (TDS) varies within 197.36-418.54 mg/L.

Discussion

We compared obtained chemical and hydrobiological data with the previously existing
data [19, 20]. The comparison demonstrated that the highest biomass was registered in 1953 —

2309 mg/g?, drastic decline of benthos biomass took place in 2009 (Fig.3).
2500

2000

1500

O Avarage annual biomass of
1000 Zoobenthos mg/m?
500
0 T T T T T T T
1952 1953 1954 2008 2009

Fig. 3. Zoo benthos anual biomass in 1952, 1953,1954, 2007, 2009.
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Analysis revealed a correlation of certain species oligochaetes with the water pollution by
organic matter (table 2). Thus some of the identified species of oligochaetes could be regarded
as potential indicators of water pollution.

Table 2. The species of Oligochaetes distributed in the Thilisi Reservoir and their

correlation with the Chemical Oxygen Demand (COD).

Species of Oligochaeta 1964 2008 2009 Relation
Ne species COD species COD species | COD to
) in mg O/l in mg O/l in mgon | COD
sample sample sample mg O/l
Ophydonais serpentina &) @ @ ®
1| (Muller,1773)
2 Nais pardalis Piguet,1906 ® @ @ ®
3 Nais simplex Piguet,1906 ® @ @ ®
s Nais pseudobtusa %) ® ® (+)
Piguet,1906
g | Uncinais uncinata ® %) %) )
Oersted, 1842
¢ | Veidovskyella intermedia %) ® ® (+)
Bretscher, 1896
7 | Dero obtuse Udekem, 1855 ® | 2|« 2|3 ()
Aulodrilus pigueti O | = ® |8 ® | ®
8 Kowalewski,1914 o
o | Aulodrilus pluriseta ® %) @ Q)
Piguet,1906
0 Chaetogaster langi %) ® ® (+)
Bretscher, 1896
1 Limnodrilus hoffmeisteri ® %) %) )
Claparede, 1862
12 Limnodrilus claparedeanus ® @ @ ®
Ratzel, 1868
Amphichaeta leydigi ® %) @ ()
13| Tauber,1879
14 Tubifex tubifex @ @ @ ®

(Muller,1774)

@ - Species presentin the sample. & - Species absent in the sample.(+) — positive correlation

to COD, (-)- Negative correlation to COD,(®)No correlation.

COD comprised 7.6-9mg O/L, in the data of 1964, while in 2008-2009 this number increased
up to 20.0-60.0 mg O/L. Positive correlation with the organic pollution was detected in 3 cases;
Nais psaudobtusa, Vejdovskyella intermedia and Chaetogaster langi. These 3 species were not
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recorded in the Thilisi Water Reservoir in 1964, while in 2008-2009 they were detected. Negative
correlation with the organic pollution was identified for five species: Dero obtusa, Uncinais
uncinata, Amphichaeta leydigi, Limnodrilushoffmeisteri, Aulodrilus pluriseta; none of them were
detected in the samples after increase of permanganate oxidation and COD, although all five were
detected in 1964. No such correlation was detected for other species.

Comparison of the results of complex hydrochemical and hydrobiological studies with the
results of similar studies 40 years ago allows us to evaluate current condition of the water quality
in the Thilisi Reservoir. Since 60-ies of 20™ century content of chemical oxygen demand (COD)
increased significantly -more than 3 to 6 times, yet, COD content in the analysed water is not too
high. Increase of COD is characteristic for eutrophication process. It is important to continue
sampling and sample analysis for father comprehensive study.
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09bMbIMH0  F53MMmMbgMbgdcmgdo fywolb gocgdmdo 69doldogHo (33wowgdgdols
30356 dMHAbMB05MY BodumbmTom® xRl Fomdmoygbl.

096 MbIMH0 Jo3MMMbaMbYIMgdol gobsfowqds, @ogduimbmdom®o 893sybermds
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bo6oLblBY. 5oL odm dIBNMLMOO Bo30MMMbYMHBYIMIdO OLEHMMOIEs© 3bMdOWOS,
MOMamO3 39M30 0600035¢MM9gd0 fyol 93mbobEgdsdo dodobstg (33w0wgd9d0L
50dmbsBgbo.

Dom3mpqboo 300930l J0Bsbo 0gm MBdOEOLOL FysbsEsgzol LsbsdoHm Bmerol
09bMbIM0 F530MmMbgMbgdmgdol Gogdumbmdo®o 9dsgbermdols dgbfagems o
dobo 3530060 Jodo®  dsB39690gdmMsb.  MdowOLOL  Fyswlissgzo  Mdoobol
B®@OMmgmom 3gdsmgmdl (N 41.75, E 44.85). D9s3060L gs6mmdo 11.630° —0s,
85JL0dseeGo Lo — 43 9, L3 — 26.6 9, Fywol dmEEmds - 300 deb. d°.
09oelsogol d93Lgz0s 1951 {gl osofiym, 11 30-0sbo sGboo 0. 0mGO0E6.
053053060390@ §YoloEego 356ogdm©s dbmem© 3e0bsty 0mMH0Ib, OM™MS
296853 Md5do fyarob mbyg 83390069 8993060 s Fyobiszegol d93Lgds Abmemo
g0b35c0ol 39bob (N 42.09, E 44.45) 5399853900L 8900099 39 dgbadergdgero, 80-056
Pgddo. 50955950 0d0WOLOL  [gorloEsgo  Focoagds dE0bsMg 0mMOLAD o
393105006569 56M15330L96. G93L9ds3Y FyseloEogol sl 0ym dbmerm 3
353965 mbgfiyer0sbodwsdg Gds: 53F5s (31309), 0960560 s 53WsdMOL EHdgdO.

330930l 256053¢mds5do (2008, 2009 (i) LyBmbYdOL dobgzom, AsBLLZs3gdMO
056585MOOMd0® 6 TMs35M0  dBPMLMOHO  ¥aMBo  0dbs  OJROLEMOMYOMWO:
Oligochaeta, Ostracoda, Amphipoda, Chironimidae (Diptera), Ephemeroptera, Trichoptera.
09bMbMO  MmMA60DBIGOOL  doMTsLOL  ASTMMZEoL  FJIPIP©  IY0bEs  dobo
93390000 9993060905 Folryemol 8mbszgdndmsb 99sMgdoom.

933900 X3MBIO0©6  Lobgmdol ©mbydog Tbmwm©  MmEoymdg@gool
X3MB0 0465 Igbfogerowo. 89aMmm™m39dmo Foloerols 33¢09308 99RO 2odM0M 335
Mm03MJgBHgool 9 Lobgmds. 25965¢0Bgdwo 0dbs MMM ©d0BIMMGOILMD
M03MJgBHgool  3MmMHIEs30d. QOO0  3MMYMS30d  #odmzwobos 3 Lobgmdol
d900bg93590, gugbos: Nais psaudobtusa, Vejdovskyella intermedia and Chaetogaster langi,
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00bB0dbs305, MMI 5©bodbmo Lobgmdgdo dobeo Hergdol 33erg3gddo o6 oym
©5530gJB0MGOMEN0. LISOYMBOMO 3MMISE0S J59MTg0o3bs 5 Lobgmdols dgdmbggzsdo,
qLgbos: Dero obtusa, Uncinais uncinata, Amphichaeta leydigi, Limnodrilushoffmeisteri,
Aulodrilus pluriseta, 33¢930L 3960Mm©Ad0, {goedo 39MTobysbs@ Mo ogsbaEMmdol
Q5 9630500L Jodo®o IMbTsMYdoL Fomoeo 3539690900l Tgmnbzg3580 sOEIOHNO
053560 56 Ix0JLOMYOMWS.

900900 899900l  F9o0gdsd 40 ferol  (obobgar ALzl
30MHMO0MEMY0YOH ©S 30MHMJ0dom® 330939306 35B39693gdMb sB39bs, MmA
095535380 000bsMIGMBL GMEMMB035300 3Mr39L0.
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Abstract. Biodiversity of insects has hugerole in ecosystem functioning. They participate in
such an important processes as pollination, soilformation, pestcontrol and etc. It’s known that
productivity of apple depends on pollination service and most important in pollination are
hymenopterans. So our aim was to study the diversity of apple orchards in inner Kartli and
Kakheti regions during flowering season.

Our goals were: to identify the fauna of Hymenoptera (morphospecies level); to identify
similarity between different orchards; to find out how the species are distributed among families
(Apidae, Halictidae, Megachilidae, and Andrenidae) and sites.

Totally 850 individuals of Insects were collected from all studied orchards. 360 individuals
belong to Hymenoptera (42.3%); 236 — coleopterans (27.7%); 239 — Dipterans (28%);
Hemipterans — 6 (0.7%); Lepidopterans — 1 (0.1%); Neuropterans — 4 (0.4%); Thripses — 2
(0.2%). Totally was collected 87 morphospecies of Hymenoptera, however, this represents only
16% of number possibly distributed in all sites.

We determined that Kvarely site is the most completely studied (31%) and less completely
Sobisi site (10%). Morphospecies were distributed among families as following: Apidae 1;
Andrenidae — 32 (61%); Halictidae — 17 (32%) and Megachilidae- 2 species (3%).

Species diversity was highest in Urbnisi site (37 morphospecies) and lowest inKareli (9).

Introduction

Biodiversity is extremely important for sustainabilityoflife on the earth. Insects have great
importance for normal functioning of ecosystems.Insects are participating in various important
processes such as: pollination, soil forming, pest control and etc. Georgia is an ancient land of
agriculture, therefore to produce fruit-growingwas one of the main activities for Georgians. Apple
is the one of the main fruits in Eastern Georgia. It’s known that yield depends on pollination. The
most important pollinators are hymenopterans. Pollination of apple is done by beesmainly;
pollination by wind is minimal [1]. To study the diversity of insects in Georgia were conducted
by Japoshvili, Japoshvili [2] and Japoshvili, Chaladze [3]. Nospecial study for the biodiversity of
hymenopterans in apple orchards in Eastern Georgia was ever done. Our target group was
hymenopterans and their diversity.

Materials and Methods

During March of 2014 we have selected following sites: Urbnisi - N 42° 00. 688’, E 043° 59.
988’, 659 m.a.s.l., Ateni - N 42°04. 323’, E 044°09,645', 723 m.a.s.l., Kheltubani -N 42 04.323 E
044 09.645, 694 m.a.s.l., Kareli - N 42°00. 473", E 043°53. 248, 657 m.a.s.l., Sobisi— N 42° 04.
446', E 044° 14. 720", 750 m.a.s.l., Kvareli,N 41°56. 630', E 045°45’, 791 m.a.s.l. (Fig.1).
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Fig 1. Map of sampling sites

In order to identify diversity of insects in the inner Kartlytheywere collected with the
following methodology: during the flowering period (25-30 April of 2013) we placed 9 different
color traps (3 white, 3 blue and 3 yellow). 3 different colored traps were placed in I'shape,
distance between these traps was 5 m; another 3 traps were placed 20 m far from the former. We
placed color traps in the orchards; distance between them was 5 km. This was done in purpose in
order to avoid bees from the same family. We put water and added some detergent for braking
surface in traps. Traps were left for 24 hours. We labeled material in the field, then material was
transferred in plastic tubes and 80% ethanol was added. As soon as material was transferred in
the lab, insects were dried and mounted on entomological pins.

After the material was properly labeled, we arranged them in the entomological boxes and
placed in the refrigerator to freeze in order to protect from necrophagous organisms. The material
was sorted according orders — Hymenoptera (Bees, Wasps, Sawflies and etc.), Coleoptera,
Diptera, Hemiptera, Lepidoptera and etc. There after we started to identify. For bee identification
we used binocular stereo microscope (MBC 1) and Michener key [4] and web sources [5]. We
sorted material as morphospecies: sp.1, sp.2, sp.3, etc. Each orchard was numbered as follows:
Urbnisi — 1, Ateni — 2, Kheltubani — 3, Kareli — 4, Sobisi — 5, Kvareli Lake — 6.

The material was analyzed using statistical program Biodiversity Professional [6].

For estimating the number of species in each orchard we used Chaol.

SCha\ol:Sobs"'|:12/2|:2

Where S,,s—was the number of species in the orchard, Fi— species humber represented by
singleton sand F, — species number represented by doubletons.

For the total number of species we used Chao2.

SCha02= Sobs"'leleZ

Where S,s— total number of species. Q;— species number represented in one orchard and Q.-

species number represented in two orchards.
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Results

In total 850 samples of insects were collected. Hymenopterans were 360 individuals,
(42.3%). Coleoptera— 236 individuals (27.7%), Diptera — 239 (28%),—236 (27.7%), Hemiptera —
6 (0.7%), Lepidoptera — 1 (0.1%), Neuroptera — 4 (0.4%), Thysanoptera -2 (0.2).

Mean number of Hymenoptera individuals were high in Urbnisi (N1 — 1.356), and minimal
was in Sobisi (N5 — 0.276). Maximal variation was in Kareli (N4 — 46,45) and minimal was again
in Sobisi (N5 — 0.295). The maximum standard deviation was in Kareli (N4 — 6.815) and
minimum was in Sobisi (N5 — 0.543). Maximum standard error was in Sobisi (N5 — 0.731) and
minimum in Kareli. Maximum number of individuals were in Urbnisi. Maximum number of
morphospecies (38) was registered in Urbnisi and minimum (9) in Kareli (Table 1. Descriptive
statistics according to sites).

Table 1. Descriptive statistics according to sites.

Mean |Variance |Standard |Standard| Total Total Minimum| Maximum| Mean
Individuals Deviation | Error |Individuals Species Confidence
Interval
N 1 1.356 15.116 3.888 0.417 118 38 0 28 3.176
N 2 0.368 2.677 1.636 0.175 32 10 0 12 0.563
N3 0.506 1.927 1.388 0.149 44 20 0 9 0.405
N 4 0.943 46.45 6.815 0.731 82 9 0 63 9.761
N5 0.276 0.295 0.543 0.058 24 21 0 3 0.062
N 6 0.69 6.844 2.616 0.28 60 19 0 20 1.438

The highest coefficient of similarity was between 2 sites: Ateni and Kvareli (50) (Fig. 2).
Similarity was also between Urbnisi (N1) and Kareli (N4) (43). Sobisi (N5) was special sitewith
distinct morphospecies

Bray-Curtis Cluster Analysis (Single Link)

0. % Sienilarit ¥ 50 100

Fig. 2. Similarity between sites

249




XXIV Proceedings of the Institute of Zoology 2015

Species abundance is low in orchard 5 and is high in the orchard 1 (Fig. 3). Orchard 5 was
special by dominant species. Diagram for number 4 orchard shows that species are distributed
equally.

Abundance Plot

SGancia 1

ez

Whasie s

e

Fach

Fig. 3. Species abundance and rank

Rare faction diagram represents results that show that collecting was accurate and repeating
sampling will not (or will) give different result (Fig. 5).

Rarefaction Plot

><Samp\e 1

Asamp\e 2

ASamp\E 3

ES(n)

 foamie 4

Weerie ¢

[ oo e

Fig. 4. Coefficient of Rare faction
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In the orchard N1118 individuals and 38 morphospecies were represented (bees 87
individuals and 22 morphospecies, 29 individuals and 15 morphospecies belonged to other
hymenoptera groups). Four families of bees (Apidae, Andrenidae, Halictidae, Megachilidae)
were recorded in the orchard N1. Aphidae was represented by 3 individuals and 2 morphospecies;
Andrenidae by 40 individuals and 13 species; Halictidae by 40 individuals and 5 morphospecies
and Megachilidae by 2 individuals and 2 morphospecies.

Pompilidae was represented by 1 individual and 1 individual was recorded for Tiphidae
family. Sawflies (Argidae) were represented by 16 individuals, Chrisidids with only 1 individual.
All remaining Hymenoptera groups were represented only by 10 individuals. Two hundred
coleopterans were collected and represented by 15 morphospecies, Diptera and Trips by 86 and 2
individuals respectively.

The number 2 site was represented by 32 individuals and 10 morphospecies of Hymenoptera.
One species from the family Apidae was represented by 9 individuals, 2 morphospecies and
families Andrenidae and Halictidae by 3 individuals. Sawflies were represented by 2
morphospecies and 14 Individuals, Ichneumonid wasps only by one individual. Ants were
represented by two individuals.

Site number 3 was represented by 19 morphospecies and 43 individuals. Family Apidae by 6
individuals belonging to one species. Family Andrenidae by 5 morphospecies and 10 individuals,
Halictidae byl14 individuals belonging to 3 morphospecies. All other Hymenoptera species were
represented by 13 individuals belonging to 10 morphospecies.

Site number 4 was represented by 82 individuals belonging to 9 morphospecies. Family
Andrenidae with 9 individuals belonging to 1 morphoispecies. Halictidae family was abundant,
however only 3 morphospecies were recorded. Vespidae family was with one individual and all
other Hymenoptera species with 4 individuals each belonging to separate morphospecies.

Site number 5 was divers represented by 21 morphospecies and 24 individuals. Apidae by one
individual, Andrenidae by3 individuals and 2 morphospecies, Halictidae by 4 and 2 respectively.
All other Hymenoptera was represented by 16 individuals each belonging to separate species.

The number 6 site was represented by 60 individuals and 19 morphospecies of Hymenoptera.
10 individuals were from Apidae, 12 individuals and 9 morphospecies from Andrenidae, 11 and 2
from Halictidae respectively. All other groups of Hymenoptera were represented by 27
individuals and 7 species.

In Urbnisi were 38 morphospecies of Hymenoptera. According Chao, estimated number
canreach 136, so we captured only 27% and 73% still needs to be discovered. Ateni was
represented by 10 morphospecies which was 71% of the estimated number (14). In
Kheltubanithere were 19 and this was only 30% of the total estimated number. For Kareli we
could not use equation because of lack of material. Sobisi was most poorly studied and 90%
needs to be found in future. In Kvareli 19 morphospecies were recorded which is 31% of the total
estimated number and 69% needs to be recorded in the future.

We have estimated that all sites investigated during our study maycontain 543 species.

Conclusions

More than 850 individuals of insects were collected during our sampling. 360 individuals
belong to Hymenoptera (42.3% of the total number), Coleoptera — 236 (27.7), Diptera- 239
(28%), Hemiptera — 6 (0.7), Lepidoptera — 4 (0.4%), Trips — 2 (0.2%). Totally 87
morphospecieswas collected.
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The highest similarity was recorded between orchards N 2 and N 6. Similarity was
determined also between orchards N 1 and N4. Orchard N5 was different from any sampling
sites.

The species among families was shared as following Apidae, Halictidae, Megachilidae and
Andrenidae 1(1%), 17(32%), 2(3%), and 32 (61%) respectively.

According toHymenotpera the most divers was site N1 with 38 morphospecies, but least
divers was site N4 with only 9 morphospecies.

Recorded 87 morphospecies represented only 16% of the estimated total number of
Hymenoptera, so 84% of species remains to be revealed during future studies. We determined
that the site N6 was the most completely studied. We could not apply Chao equation for the site
N4. The site N5 was the most poorly studied, where 90% remains to be studied in the future.

The dominant morphospecies for all the sites was sp. 27 (Halictidae).
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LBogM0R6sBMHM0561d0L B0MIMIZoEBIMM36YdS
5030b53¢rgom LogdoMmggermls 3s8gols dswgddo

3 XoBMdz00*, 8. 05396355330 0™

Mhgdowndy

3096900l d0MIMH35WRIMM36gdL oo  F60d369WwMmds  9d3lb  93mLOLE oL
B®domeo  3mbjgombo®mgdolomgzol. 3(gMgdo dmbsfioergmdgb obgom 9609369 ™36
36399000, MMAMOOESS  93gbscgms  IEZ3YMZs, B0sIYHMTMJIbOL  3BMEgLYdO,
953690¢900L G®oEbmgbmdol MgymesE0s s 9.9.

3bmdowos, M3 350l FMbog0sbMds  ©sdM30YIMos  35Tol  Y3530ob
©59(%)39635%9. 5933963500 dmbasfoerg 096900056 30 50bB0dbs305
LORMHOGBIBIROM067d0.  5dgbs  Bgzgbo  33g30L  BoDBBL  FoMmBmoygbs  Bos
JoODEol s 39bgmol 35deol dowgddo Y4z3s30emdoLsL AfgMgdol IMs35wRqgMM™M3bgdol
d9LPogams.
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B396L d0bsbL fommoy9bo LogMHORIBIBOM0H69dOL 399boLGH OO
990500996 Md0l ©oY9bs (BmOHBMBbYMdgdol MbybY); Bombols Abgogligdol woygbs
d9bPogeroe d5©gdl ImEOL; LoBMOGBIBOMD0DYIOL MoMmEIbMdM0Z30 Fowabsfowgds
doM0MOE MK sbgdl Imeol (Apidae, Halictidae, Megachilidae, Andrenidae).

9395 3500sb dgaMmzs 850 0bozoo d(gMo. 9J9sb LogMmORBIBO™M06gdO
360 0600030000 0ygm (5649 LogMoM H5MEIbMdOL 42,3%), bgdgdxOmosbgdo — 236 (27,7%),
mOBOM056900 — 239 (28%), 65bHg3MbLYgdMRM0sbgd0 — 6 (0,7%), JoMELRO™M0sbgd0 -1
(0,1 %), 05009BO056900 — 4 (0,4 %), OHORLYOO (0IBHFBIH069d0) — 2 0bogowo (0.2%).
b 990m30s LoBOORBIRMHM0s6gdol 87  FmOHBMLLbgMds, gl Mom©gbmds
0o600moygbs  dMbowmEbywo gsmbols Fbmermo 16%, bmerm, ©s®bgbowo 84%
99L5dEgd9gE0s I35 0 IMGAROLEMOMPIL.

535000690, M3 TgbHogeol LOWWYMROWgdol Jobg30m 30039 SO DBYs:
yzsmgo (31%), owmdgs Jogeol dgdmbggzsdo Chao gm®dmeol 2s0mygbgds 3960
dmbgmbs. yzgmsby LbGe, 3o bemdolbol gsmbs (10%) Lsosbsg LobgmMdYBOLI0%
d9L53MmM3909e0s Imdsgsendo.

LORMHOGBIBIROM067BOL MoMEIBMOMOZ30 A5BFogds JoMOMIE MY YOl TmEOL
(Apidae, Halictidae, Megachilidae, Andrenidae): 3m®30900 Ho®Imagboro (Apis sp.) oym
1 dm6H@mbsbgmdom (1%), sb®mgbowgdo — 32 (61%), 3serod@ogdo — 17 (32%),
3939b00gd0 30 2 IMOHRMLsbgMdom (3%).

LogMHOGBBBOP0s6gdOL Yyz9wsBg dgBo ImORMLIbgmds (37) Fomdmoygbowo oym
30039 (adGowdo (1MHd6oLo), bmwm yzgmsbg bsgagdo (9) dgmoby HgdGowdo
(Jorgemo).
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9 LoobEBHGMGLMS That’s Interesting

Kak IToiimats “Jlox-Hecckoe UynoBume”

B.M. Uxuksagze™ u X. Topoum’

1I/IHCTHTyT [Maneo6uonorun HarmonansHoro My3ses ['py3un
chelydrasia@gmail.com*
2BrONOrHYecKuit ¢axynbrer Hanmonansuoro YHausepcurera Yiaan-barop, Monronus

C nmaBHUX TOp OBITYeT MHTEpeC K Takoi mpobieme, kak Jlox-Hecckoe uynosumie. Eme 12
Hos10pst 1933 roma HekTo Xblo I'peii cienan nepByro ¢ortorpaduio 4ymoBHINa, KOTOPOE SKOOBI
oburaet B motiauAckoM o3zepe Jlox-Hecc. [loa maBmenneM 00IIECTBEHHOCTH B CIICIYIOIIIEM TOY
napaameHT [lloTnmanauu ObUT BHIHYXKIIEH BHECTH B TOBECTKY IHS BONPOC O CYIIECTBOBAHHH
Heccu — Tax uynoBuie npo3Baiu B mpecce. JlemyraTtsl 00Cy aaai BO3MOXHOCTh BBIICICHHS
cpencts s m3ydenus oszepa Jlox-Hecc u ero oburateneii. Bripouewm, xapkue nmapiaMeHTCKHE
Oaranuu Tak HU K 4eMy W He mpuBenn. Ho Bce ke mHTEepec K 3ToMy (DeHOMEHY He yracaeT W
AQHAJIOTUYHBIE COOOIIEHMS O MOSBICHUN CXOXKHUX F'MTaHTOB IMOCTYIAIOT U3 Pa3HBIX YTOJIKOB MHUpA.
YdeHble TPEJCTABISIOT Pa3HbIC THUIIOTE3bl IO IMOBOJY MPaBIUBOCTU 3TUX coobOmeHuit. OmHn
HCCIIeIOBATENIN YTBEPK1atoT, 4To Heccu — 3TO OrpoMHBIN OCETp UM TMTaHTCKas nryka. [[pyrue
’KE€ HACTaWBalOT, YTO 3TO UyAOBUIIIEC — IIe3u03aBp. OUeHb MoApoOHO 3Ta MpobdIeMa H3JI0KEHA B
paboTax MHOrMX u3BecTHbIXHMccnenoBareneid [1 - 13], cpexu Hux Hambosee MHGOPMATUBHASL
pabora, Hukosas Hemomusimero - «Jlox-Hece u 03epHbie uynoBumay [1].

BrosiHe ecTeCTBEHHO, UTO Y HAC JaBHO MMOSIBUIACH MIEs pEIIeHHs 3Toi mpobiaemsr [14 - 17],
YTO SIBJIICTCS TIOBOJIOM HAIMUCAHHS JAHHOTO coobiieHus. Ocobo ciemryeT OTMETUTh, YTO JaHHAS
paboTa sSBISETCS ITOBOJIBHO MOAPOOHON HMILTIOCTpAaIMed K CTaThsIM OMyOJWKOBAaHHBIM HEIABHO
[15-17].

B 1991 rony mbl ¢ komreroii m3 Monromuu — X. TapOurieM, MpoBeTU SKCIEAMIUIO IO
ITOMCKY COBPEMEHHBIX KPYIHBIX ueperax cemeiicta Chelydridae 8 Monronuu. Mel moceTuinn
HECKOJIBKO 03ep, U B TOM uncie o3epo Xupruc-Hyp. Toraa uu s, u au TopOum He Biagenu Ton
OTPOMHOM WH(pOpMAIMe, KOTopass HAaKOMIJIAch TENeph 3a mocienHue rofasl. OmHako, UMEHHO
BMecTe ¢ TapOuimeM Ha Oepery o3. Xupruc-Hypa Mbl oka3amuch OYKBaJILHO B JBYX IIarax ot
TOTO OTKPBITHS, KOTOPOE HE MPOM30IILIO TOTa TOJIBKO JHIIb TIOTOMY, YTO MBI POCTO HE OBLIH
roTOBbI YBUAETH 3TO OTKPbITHE!

BrrmiensnosxkenHoe onpeaenwio U To, 4ro X. TapOur, Oe3yClOBHO, SBISETCS COABTOPOM
3TOH CTaThH, TAK KaK MbI BMECTE MPUCYTCTBOBAJIU W BMECTE Pa3riisAbIBay OOJBIIOE CKOIJICHHUE
OKOJIOBOJHBIX NTHII (TEJTUKAHBI, auCThl, OAKIaHbl U JIP.), HO TOJBKO YTO POIUBIINUXCS TaHBIX
Chelydridae mb1 He yBugenu. A Belab TO OOJBINOE CKOIUICHHE Pa3HOOOPA3HBIX OKOJOBOIHBIX
NTHII MOTJIO ObITh 00YCJIOBJIEHO BBUTYIJICHHEM JIETCHBINEH KaiiMaHOBBIX depemnax!!! Bexpb 310,
IUTsL 3TUX TTHIl Jerkas noos4a! IloaTromy, HEeT comHeHus, 4To T3pOWII MOMHHUT TOT BeChMa
HEOOBIUHBIH HaIll TIEPBBIN JCHb Ha Oepery ozepa Xupruc-Hyp. CrenoBarensHo, oH 6e3 0c000r0
TpyJa CMOXKET PEaTU30BaTh 3TO OTKPHITHE, IMCHHO B TOM K€ MECTE U B T€ XK€ JIHU KaJeHIaps, Ha
Oepery o3epa Xupruc-Hyp.

[Ipenpimymas MTOBONBHO IMOAPOOHAS CTAThsA IO ATOM TeMe OblTa OIyOJWKOBaHA COBCEM
HegaBHoO [17]. OnHako B HaCTOSIIEE BpeMsl 3Ta MPodJieMa HACTOJIBKO aKTyalbHa M «MOJIHAY, YTO
MyOJavKaly B WHTEPHETE M B HAYYHBIX JKypHajJaX IMPEBOCXOIAT BCE pPEabHBIC MPOTHO3EIL.
OnBITHBIX CJIENOMBITOB M MYIPBIX YUYEHBIX JKENAIOMIUX OTKPBITH ATy, MOKa eI He PEUIeHHYIO
3arajJiky, O4eHb MHOTO BO Bcex cTpaHax Asuu u EBpomnbl. [loaTOMy, cerogaHs Mbl cuyuTaem

254


mailto:chelydrasia@gmail.com

XXIV Proceedings of the Institute of Zoology 2015

aKTyaJbHBIM, OIyOJIMKOBATh aTiiac IBETHBIX (oTorpaduii uepenax mo 3Toi TemMe (COBpeMEHHbIE
BHUJIbI, OHTOTCHETHUYCCKIE U3MEHECHUS, TIOJIOBOU TUMOP(U3M, a TAKKe METPOrNTUGBI XSTUAPHU] U3
pasHbBIX peruoHoB EBporsl n A3un).

OGmmee ymcno myoiuKanuii aBTopa 3TuX cTpok — 6onee 200, cpenu HuX 4 MoHOTpaduu (puc.
6,7, 8,9) [18 - 21], B KOTOPBIX PacCMOTPEHBI HE TOJBKO HMCKOIAEMBIE, HO M COBPEMEHHBIE
xenuapuasl. KpoMe 3TOro, KOHKpeTHO MMEHHO 10 JaHHOW mpobiieMe HaMU OMyOJIMKOBAHBI
geThipe pabotsl [14-17].

Oo6cy:xnenune

«Jlox-Hecckoe uynoBuie» B A3un 1 B MypMaHCKOi 00J1acTH

Wndopmanus o uymosume u3 ozepa Jlox-Hecc ogna n3 Hambonee MIMPOKO M3BECTHBIX H
HOIYJISIPHBIX B coBpeMeHHOM Mupe. Ceroass, naxke B Kurae, moJHOCTbIO UAEHTUYHBIE MECTHBIE
gynoBuiia nMeHytot — «Kuraiickne Heccm». OmHako, yAMBUTENBHO U TO, 9TO B caMoM Kurae, B
Kopee, B SAnonnu u B Monrosnmu 3tu OUEHD KPVYIIHBIE uynoBuma (a He «uie3no3aBpy H3
o3epa Jlox-Hecc!) u3BecTHnsl maBHBIM-maBHO! Tak, HampuMep, W3 MEIBHOH OTPOMHOM TIIBIOBI
KaMHs BBITECAaHbl OTPOMHBIE KAMEHHBIE dYepenaxy, KOTOpPblE YKpallald IPEBHIOI CTOJUILY
Uunruz-Xana — Kapa-Kopym. My nHTEpecoBaics na)xe 3HAMEHUTBIA MaJCOHTOJIOT U BEIUKUI
nmucarens WBan AntoHOBHY Edpemor (EdpemoB B Te TOombl ObIT OJHUM M3 YYACTHUKOB
MAJICOHTOJIOMYECKON sKkcnenuiuu B Monronun). KaMmeHHble yepenaxul yIOMHHAIOTCS U B
JIHEBHMKAaxX 3HameHuToro mnyremecrseHHuka H.M. IlpkeBanbckoro (Hanmpamii  BocTok,
OKpecTHOCTHU 03. XaHka) puc. 10 [22].

[letpornuds! ¢ n300pakeHUEM TMTAaHTCKUX CBHpPENbIX dyAoBHI KaszaxcraHa M pa3IHyuHBIX
peruonoB KOxno#t Cubupu (Xakaccusi, AnaTai U Ap.) CTAIM U3BECTHBI, B OCHOBHOM, HauWHAas C
XX Beka.

[IpakTH4eckn MIEHTHYHBIC METPOTNIM(BI THTAHTCKUX XEMHIPUI HaiileHsl 1 B MypMaHCKOM
obmactu  (Kan-Osepo). Ilpumeuanne or BMU. Orpomusie Chelydridae uz Kau-Ozsepa, c
YeTHIPbMsI TTAJIbIIAMU Ha NEPEIHUX U 3aJHHUX Janax UMEHYIOTCS OOJBIIMHCTBOM apXeoJIOr0OB KaK
600p. laxke cam pa3mep 3TOro «600pa» HE COOTBETCTBYET MO CBOMM MacIiTabaM ¢ OXOTHHUKaAMH
B JIOJIKAaX, KHAAIOUIMMHU KOIIbSl B 3TY OIpOMHYIO uepernaxy. IIpu 3Tom ocobo ciemyeT oOpaTHTh
BHUMaHHUE Ha TO, YTO y uyaoBuia u3 Kan-O3zepa nepeanue amnbl 3HAYUTENLHO KpyITHEe U Ooee
MaccuBHBIE, YeM 3aJHue KoHewyHocTH. CremoBaTeiabHO, TO, UYTO apXEOJOTH CUYUTAIOT
PacIIMpeHHBIM XBOCTOM 000pa, B PEIbHOCTH SIBJISIETCS] TOJIOBOM ATOM IMTaHTCKOW depernaxu (a
BEb TaM €, PSJAOM C TOJIOBOM dYepernaxu, paclolioKeHbl OYeHb MAacCCHUBHBIE TIepeHHe
koHeuHocTH!). MTak, ouyeHp Oousblasg pa3HULA B pa3Mepax MEPEeIHUX U 3aJHUX HOT 'y
Chelydridae u3 Kau-Oszepa u y xemuapua u3 Snonun (puc 21 u 22) MOATBEpKIAIOT HX
HPUHALJIEKHOCTh K OJHOM M €JUHOW IpyIIIe 3TOr0 CEMEHCTBA Yepenax Ha BCEH TEPPUTOPUH
EBponsl u Azuu [23].

IIpo0aeMsbl pa3HooOpa3ns neTporaugoB TANHCTBEHHBIX YyAoBHII EBponbl u A3un.

Bce uzBectHpie Ham netpornudsl xenuapun u3 CesepHoit EBpornsl n CeBepHOM MOIOBHUHBI
A3un TIpHHAANE)KAaT OYEHb KPYIHBIM dYeperaxaM, KOTOpble ObUIM H300paskeHbl B BHUJE
neTporyingoB BO MHOTHX pETHOHAaX. Bce «XynoXKHUKM», CO3JaBILUE METPOITU(BI «UyTOBUIID,
ObUIM JTIOABMH pa3HbIX IJIEMEH M Pa3HbIX HAPOAOB M KWK B Pa3HbIE SMOXH JOUCTOPUYECKOTO
npouwioro. Bce oHM pucOBanM BHELIHE COBEPIICHO pa3HBIX 4yNOBHII. 1eM He MeHee,
COBEpPILICHHO OYEBHIHO, YTO BCE OHM HM300pakalM OJHO U TO e «dynosuuie». B Murepnete
MOSBUJIOCH COOOLIEHWE O TOM, YTO HpPHd IOMOIIM KOCMHYECKOro ammapara ObLIo
chororpadpuposano 1orianackoe Jlox-Hecckoe «uymoBwmiie», IUIbIByIee mmoa Bomoi. Ha
¢dororpaduu 4eTKO BUAHO, YTO y 3TOrO UYYJOBHINA, TO, YTO SIBISIETCS XBOCTOM, KOJUIETH W3
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BenmukoOpuTaHuy CUMTAIOT IMIee U royioBoil. B peampHOCTH, — BC€ HAobopoT! ITO XBOCT, a HE
mess ¢ ronoBod. MHpopmamms o0 Jlox-Hecckom dYynoBWINE TOTHOCTHIO COOTBETCTBYET
Mopdosorun u 00pasy ku3Hu oueHs kpynusix Chelydridae.

Cucremaruka: K xkakomy poay XeJHIpHI OTHOCATCS cOBpeMeHHbIe yyAoBHIa EBponbl
U A3uu.

Ha neBom Oepery Hprthimna, B minoneHoBBIX oTioxeHusx [laBmomapa (MecToHaxoxaeHHeE
«Jlerckas jxene3Has J0pora»; KOpsSKoBcKas cBUTa), Jleonun JleonmmoBuu [aiinydeHko Hamien
MOYTH IeNIbI MAHIUPh Yepenaxu, KoTopbiii Obut omucan kak Chelydropsis kuznetzovi [24].
VYuuThIBas CpaBHUTENBHO HENAJIEKOE MPOLUIOE 3TUX CIIOEB, MPEACTABISETCS BIOJHE PEAIbHBIM
OTHOCHTH BCEX OJTHX THTAaHTCKMX depemax Asum k poxy Chelydropsis. Ommako mpu sTOM
HEMPEMEHHO CJIEyeT YYWUTHIBATh OHTOTEHETHYECKYI0 M3MEHYHBOCTH W TIOJOBOW AMMOpP(U3M.
Kpymuesie pasmepsr  B3pocibeix  Chelydridae  compoBoxknarorcsi Takke H  JIOBOJIBHO
CYILIECTBEHHBIMH MOP(OIOrMIECKUMHU N3MEHEHHUSAMHU.

Morozple yepenamikd BeAyT MHOM 00pa3 XHU3HM M Y HHX 3aMETHO MHas MOpQOJOorus H
Ipyras MuIla, HeXXeTu y B3pochbix. C BO3PAacTOM MEHSIOTCS HE TOJNBKO pa3Mephl Tela, HO H
IueTa. A Korja OHHM, MOB3POCIEB, JOCTHTAIOT MOJIOBOW 3pPEJIOCTH, CYHIECTBEHHO MEHSETCS Kak
MOp(GOJIOTHs CKeJleTa, TaK U 00pa3 )KU3HHU 3THX Yepernax.

l'uranrckue mudUYeckre dUyIOBHINA, KOTOpbIE H300paKeHBI B BHUJAE NETPOrITU(POB B
pa3nu4HbIX IMyHKTax EBpombel m Asum, ckopee BCero, MOryT OBITh OTHECEHbl UMEHHO K POIY
Chelydropsis Peters, 1868. Mbl yBepeHbI, 4TO BHIOBYIO MPUHAIICKHOCTh 3THX TAMHCTBEHHBIX
yepenax u3 pa3HbIX pernoHoB CeBepHoil EBpombl 1 CeBepHON NONOBHHBI A3MHM HAWAyT U
OTIPENEIIAT CACAYIOUINE OKOJICHHS TePIETOIOTOB.

Haunbonee nepcrieKTHBHBIME perHOHaMHU HaM TipejcTaBisitoTes: loTnanans u roKHas 4acTh
CkannunaBckoro monyoctpoBa (IlBerust m ®dunnsamus); B Poccum — o03. baiikan, o03€pa
MypmaHckoit oOmactu, o3. JIaOeiHKBIp B SIkyTnu u o3zepo Xanka Ha JlanpHem Bocroke; B
Kazaxcrane — ozepa banxam, Anakons u 3aiican; B Mouroiuu — o3. Xupruc-Hyp, a taxxke
MHOXkecTBO o3ep Kuras, SAnonun n Kopeu. He uckmodeHo, 4ro B HEAajIeKOM MPOLUIOM 3TH
TUTaHTCKUE XEMUIpUAbI OOuTaN Takke W B Kacmmiickom Mope, Tak kak B Boctounoii ['py3un
(MecToHaxokaeHue lMopu) B BEpXHECAPMATCKUX WM HIDKHEMIOTHYECKUX MECTPOLBETHBIX
[JIMHAX HaWAeHbl (PparMeHTHl TMAaHIUpPS MENKOW KalMaHOBOW depemaxu [19], crp.28; [20],
ctp.10). O1H "yepenaxu mMorim nonacts B 6acceliH pexu Kypsl Tonbko n3 Kacnmiickoro mopst.

CrTparerusi pasMHOKeHHMsI U CTPaTerusi »KU3HM TUranrckux xeauapuia. Kak moiimarte
3THX THTAHTCKUX Yepenax?

VY Bcex yepenax CaMKH OTKJIAABIBAIOT SIHIA B IMKY, KOTOPYIO CAaMH POIOT Ha Oepery BOJIH3H
BOZOEMA, a IOCJIE 3TOr0, Cpa3y BO3BPAILAIOTCS 0OpaTHO, B CBOE NPUBBIYHOE MECTO OOWUTaHMA.
[MosToMy, mocne WHKYOAIMH, TOJBKO YTO BBUTYNMBIIMECS YEpEMallKH, CTapaloTCsl KaK MOYKHO
OpIcTpee 700eXaTh A0 BOJOeMa. DTUX MaJIEeHBKUX O€33alTUTHHIX Yeperamiek akTHBHO TIOKUPAIOT
pasHooOpa3Hble OKOJIOBOJHBIE MTHIBI, a TaKKe pa3InYHble YEeTBEPOHOTHE >KHUBOTHEIE.
[ToTHOCTBIO MACHTUYHBIH MPOLIECC TPOUCXOIMUT U C MOPCKUMH depernaxamu [25].

BelensnokeHHOE OHO3HAYHO YKAa3blBa€T Ha TO, YTO TEPIIETOJIOraM HMEIOIINM >KEIaHue
noimate depenax tuna «JIox-Hecckoro uynoBuina» wiM yepenax TUIA «ICTMEIbXUN» SIOXH
UuHrucxasa, cienyeT HCKaThb WM THE3A0 C OTIOKEHHBIMH SIMLIAMH WM JETEHbIIEH 3THX
yepenax. To ecTh, HalO MCKAaTh THE3AO IO CIEJaM CAMOK BBIIIEALINX Ha Oeper Bojgoema JJis
OTKIIaAKK Aul. Wy Hamo WckaTh akTUBHOE COOpHINE Pa3sHOOOpPAa3HBIX NTHUL, KOTOPHIE JOBAT U
MOKUPAIOT HOBOPOXKICHHBIX XEIUAPHI, OeTYIINX U3 FHE3/a K Oepery Bojoema.

HNHuaue, oTKpBITHE 3TOM, BCE eLIE NTOKA HE PELIEHHOW TaliHbl KPUIITO300JI0TUH, OTJIOKUTCS Ha
nanékoe Oymytee!
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Baarogapuoctu

Bonbmioit Bknan B pelieHue BceX 3TUX CIOXHEHmHMX mpoOieMm BHec Jleonun JleonnnoBud
lalinyyeHko. DToO MMEHHO OH HallleJl U Nepefad HaMm Il M3Y4EeHUs MOYTH LEeJblil IaHIupb
Chelydropsis kuznetzovi.

MHOro cioXHOCTEH BO3ZHHKIO IpH BeIOOpe (oTorpaduii u moarotoBke (oTo-TabmuL s
Hameld cTaTbu, B pENICHHE KOTOPBIX BBICOKMH TNPOQGECCHOHATM3M TPOSBHI  XYIOKHHK-
aanManuct Jlama [{xonaus. Bonpinyro moamepKy HaM OKasal Halll CTapoAaBHUM KoJulera us3
Awmepuku, — IIpodeccop xon AiliBepcon (John Iverson), KOTOpbIii HaM MpPHCIAT HECKOIBKO
IBETHBIX (QoTorpaduii coBpeMeHHbIX Xeauapua CeBepHO AMEpPHUKH.

3HaYUTeNbHBIA BKJIQJ B PELIEHUH 3ToW mpoOieMsl BHec Takxke u B.B. SIpmomiok, KOoTOpBbIi
MepBBIM O00paTWUJI BHUMaHHWE YYEHBIX Ha CJeIbl HEM3BECTHBIX XMUBOTHBIX Ha Oepery o3epa
Xupruc-Hyp.

Ham xomnera n3 Momnnossl — Teonop O0ans ceirpai 3HaUUTEIBHYIO POJIb IPU MOATOTOBKE
PYKOIIMCH K TIeUaTH MpeabIAyIel cTaTby, ormyoaukoBanHoi B Kumunese B 2014.

Taroke Ml Onarogapum ap. Mauto Koxust 3a pegakTupoBaHue JaHHON CTaThH.

Astop 6maromapur JLJI. Taiinyuenko, JI. ITxouaus, John Iverson, B.B. SIpmomok. T. O6amp.

Cnucox Jlutepatypsl

Ilpumeuanue. Crivicok myOIMKAIMi O YyAOBUIIHBIX MOHCTPAaX HBIHE OOUTAMOINIUX Ha
TeppuTopuu EBpomsl W A3nn HEoOBIYaiHO BeMWK (WM300paKCHHS KaMEHHBIX W3BAsSHUN H
MeTPOrau(oB, CTPAHMIIBI KHUT M JKYPHAJIOB Pa3IMYHBIX aBTOPOB M pasHbIX cTpaH). Ilo aroi
MPUYUHE 37CCh TNMPUBOIUTCS TOJIBKO 3HAYUTEIHHO COKDAIICHHBIN IMepedeHb (10 TPUHIUITY
nmoctatogHocTh!). MBI, aBTOPBI TAHHOM CTaThH, CYUTACM, YTO OCHOBHAS 3aj1adya Hamlel paboTsl,
JI0Ka3aTh TPUHAJICKHOCTh OTHX YYJOBHMIIHBIX MOHCTPOB K TpYMIE 4Yepermax ceMelcTBa
xemuapun (Chelydridae).
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How to Catch the “Loch Ness Monster”
V. Chkhikvadze & H. Terbish

Summary

The article is an addition to the previous article - "Modern Chelydridae (Chelydridae) of
Eurasia” [17].

Now this problem is so topical and "fashionable", that publication in the Internet and in
scientific journals exceed all real forecasts. There are too much proficient and wise researchers
wishing to unveil this, not yet solved mystery in all the countries of Asia and Europe. Therefore,
today we consider relevant to publish an atlas of color photos of turtles on this issue (modern
types, developmental changes, sexual dimorphism, as well as petroglyphs of Helidridae from
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different regions of Europe and Asia). "Loch Ness monster" dwells in the Central Asian
countries.

In 1991 my colleague Terbish and I happened to be at the threshold of the discovery on the
lake Hirgis-Nur in Mongolia. The discovery did not take place just because we were not ready to
see it! There near the coast from a distance we were looking at very large concentration of
various wading birds (pelicans, storks, cormorants and others). But we overlooked the mysterious
newly born helidridae; a large concentration of various water birds was due to hatching of young
giant Snapping turtles that purpose fully ran to the shore of the lake! This is a complete analogy
with the sea turtles (Cheloniidae).

We believe that the next generation of herpetologists will find and identify the species of the
mysterious skulls from different regions of northern Europe and the northern half of Asia.
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doTo-Tadauna 1

1) Kamennas yepenaxa u3 Xapa-XopHHa, — IpeBHEH cToauLbl YWHTHCXaHA.

2) Haarpo6nerit mamsatauk, Kenmky (VII Bek. FOxnas Kopes) [14].

3) Kamennas yepenaxa y 3nanus Xa0apoBCKOTO KpaeBOro KpaeBeueckoro Mys3esl.
®oto Muxauna Kynemosa [15]

4) B.M. Uxuksanze Bozie kameHoit uepenaxu (Kypuan «[Ipupomga», 1988) [16]

5 u 6). Kapra 3Be3gnoro neba Beenennoit (Kutaii). CumBon CeBepa — «UépHas uepenaxay
i «YepHsiii BomH», To ecth, — CeBep (= Cranp-Y). Ha dortorpadum (6) mzobpaxkeHa
yepenaxa. 910, O€3yclIOBHO, KaiiMaHOBas yepernaxa. ClieioBaTebHO, €llie B IPEBHUE BpeMeHa B
Kutae BHeIHMIA 00K 3THX Yepenax Obut xopoino ussecteH. (Mutepuer) [17, 18]
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dDoTo-TadauIa 2

(7) Ouenp kpynmsiii 3x3emiusap Macrochelys temminckii. SI nuuno, B 1996 romy, mouru
LEJIBIA Yac MPHUJIEKHO pacCMaTpUBAI UMEHHO 3TOT, WM WACHTHYHBIN SK3EMIUIIP B TeppapuyMe
Hero-Hopxa.

(8) I'pudporast uepemnaxa (M. temminckii). Kapanakc yepenaxu CBepXy MOJHOCTHIO MOKPHIT
T'YCTBIM CJIOEM JUTMHHBIX Bojopocieii. ®oto ot J[xoHa AiiBepcona (Dr. John Iverson) [20].

(9) I'pudporas yepenaxa. JITMHHEBIC BOJOPOCIH yIAICHBI, HO X PACIOJIOXKCHUE HAa TIAHIIUDE,
roJIOBE, IlIe€ U HAa HOraX XOpoIlo BUAHBI [21].

(10) Takum npencrapinsioT «Jlox-Hecckoe uynosutie» kpunroduonoru BennkoOpuranuu.

http://novosti-n.mk.ua/ukraine/read/47879.html// [22]

(11) HenmaBHO BBUTYIHBIIAsCS KaiiMaHOBas depemnamika. EE 1ies MakCHMalbHO BBITSHYTA:

JUIMHA Kaparakca MOYTH PaBHA JUIMHE LICH JI0 KOHYHKA HOCA, XBOCT OYCHb [UIMHHBIHA, a OOLHit
pasMep mMaHIMps dYepemamiku odeHb Man! Ha nagoHm B3pocioro denoBeka CBOOOIHO
pasMeniaroTes 2 uinu naxe 3 yepenamku! [23]

(12) Bspocnas kaiimanoBas uepemaxa (Chelydra serpentina) roroBa k arake! Oma
NPHIOTHANACH HA 33JHHX JIalaX W 4yTh-4yTh BBIIIC MOJHSIA 3aJHIOI0 YacTh Teia. llepeaHsst
YacTh IIEH W TOJI0BA BBIIBHHYTHI W3 MAHIUPS. A Janee MOXKET MOCIEIO0BATh CTPEMUTEIbHBIH
OpOCOK TOJIOBBI C PacKpbITOit acThio. (MHTepHeT) [24]
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doTo-TadaNIA 3

(13, 14 u 15) Merpormmdsr Kan-Ozepa. OxpectHoctn benoro mopsi, CeBepHas 4acTh
Mypmanckoro okpyra. Baagum Jluxaues... Bremne 3ToT 3Bepb Bpojae MOXox Ha 000pa, HO B
pEaNTbHOCTH 3TO OYEeHb OOJblas KaliMaHOBas depemaxa. [lepexnue namel odeHb OOJbIINE U
MoIIHbIe. XBOCT HE BHJICH, OH IOJ MOBEPXHOCTHIO BoAbl. llompoOHee B TekcTe Hallei cTaTbu
[25].

(16) Xakacusa. «Ilmura ¢ pexu Acku3. 3Be3ma Anokamuncucay. Ilerpormudsr ckudcekoi
snoxu. EHuceiickas pyHHMYecKas HMUCHbMEHHOCTb. XaKacCKHUM HallMOHAJIBHBIM Mys3eil... UETko
BUJIHBl POTOBBIE INMMTKM Kapamakca. Bechb maHIuph dYepemaxw, rojoBa M Jaxe MoA00pOa0K
MOKPBITHL BOJIOCKaMH Bojopocieid. Oco0o cieayeT OTMETHTh HaJIM4YKe AJTUHHOTO Pa3IBOCHHOIO
s3pika (=anamorust ¢ Macrochelys temminckii). TTostomy, mpeacTaBiseTcsi OYEBHUAHBIM, HYTO
B3pOCIIbIC MHAMBU/BI 3THX UYYAOBHIIHBIX udepernax EBpaszum noObiBanmm cebe NMMILYy TaKUM JKe
crnoco0oM, Kak 1 amepukaHckue rprudossie yepernaxu (M. temminckii).

(17) Hpaxon, rnotarommuid Connie. [lumkunckas nucanuuia. Mpkyrckas 005, [Ipopucoeka
A. OxmannaukoBa. (MuTEpHET).

(18) Yepemaxa-gpakoH KycaeT 3a pyKy denoBeka. JIJTMHHBIM XBOCT y 3TOr0 YyZOBHILA
HMEETCS, HO OH c1abo oToOpaxkeH Ha pucyHke. C3 Poccuu, Kapenus. (MutepHerT).

Tecr-mpaiiB Mazda BT-50: Kapenbckue crpactu / Tect-apaiieer Mazda (Maszma).
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(19 u 20) Xaxacusa. Kamennsie munnaTiopusie n3Basaus — «Kosze Ilonaszery OkyHEBCKOro
BpeMeHH. .. UXHKBa(3e Ipeanoaraet, 4To TyT U300pakeHa rojioBa KaiMaHOBOH uepenaxu.

(21) Smonckoe Ha3Banue 3TOM Xenuapuasl — Kamma. Drta yepenaxa HeBenuka poctom. Ha
COMHE W TPYyAM - 4Uepenamuid mnaHoupb. Bmecro Hoca - kmoB. [lambipsl  coeauHEHBI
TIaBaTEeNFHBIMU TIeperoHKaMu. ['0J0Ba CHMHA TOKPHITA 3E€JIE€HOH IMIEePCThIO (BOJOPOCIIAMU).
®doro: Miyakonojo.

(22) Ocranku Kammbl - SIMOHCKOTO BojsiHOro. Ha doTorpadum Beimie naHO M300paxeHHe
nepenHeit janbl (oHa Oojiee MaccuBHast). Huke — 3amHss y1ana. DTUMHU SKCIIOHATAMHU BJIAJCIOT
uiieHbl ceMbu CUMal3y, YbM MPEAKU 3acTpenmin Kammy eme B 1818 romy, Ha Oepery Bojoema.
Ecnu BepuTh MHOTOYHCIICHHBIM OYEBH/IIAM, Kalllla BOJWTCS B AMOHCKUX M KUTAHCKUX peKax H
o3epax. Ho karma ctois jxe HeyJI0BUMO, Kak | ""cHeXXHbIN denoBek". doto: Miyakonojo.

(23) Kazaxcran. Oxnoe Ilpubanxamse. Tpu netpornmda KpynHbIX XeTUAPHI U3 yPOUHILA
Kammara6ens (Mapukosckuii, 2005; Mxoraukos, 2012; Uxuksamze, 2014).

(24) Ha rro-Boctoke mrara FOra (CILA, Kachina Bridge). Haiinen npeBHHMH NelepHBIN
PUCYHOK. TO HECOMHEHHO TMeTpOrin(d BBITIOJHEHHBI aMEPUKAHCKUMH HHICHIIAMH C
n300pakeHUEeM KaliMaHOBOH ueperaxu. HblHe HEKOTOpBIC HCCIIEIOBATEIM CUYMTAIOT, YTO 3TO
JIMHO3aBp. //Teru: auHo3asp, nerpornud, kachina bridge, kpeatmonusm//

263


http://www.mk.ru/search2/?search=%D0%B4%D0%B8%D0%BD%D0%BE%D0%B7%D0%B0%D0%B2%D1%80
http://www.mk.ru/search2/?search=%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D0%BB%D0%B8%D1%84
http://www.mk.ru/search2/?search=kachina%20bridge
http://www.mk.ru/search2/?search=%D0%BA%D1%80%D0%B5%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D0%B7%D0%BC

XXIV Proceedings of the Institute of Zoology 2015

doTo-Tadanna 5

(25) Aurrait. Terpormudsr u3 Kanbak-Tama. Cepenuna Il Teic. 1o H.3. UynoBuine oveHb
OonbIIoe, MOBEPXHOCTh MAHIUPS MOKPHITA IUIOTHBIM CIIOEM BOJIOPOCHEH, MO3TOMY HE BUIHBI
POTOBBIE IIUTKU Kapamnakca. XBOCT OUEHb JJIMHHBIM.

(26, 27, 28, 29 u 30) MypmaHckas o0nacTb. DTOT KOHKPETHBIH MyHKT € METporiaudaMu
nMeeT cBoeoOpa3Hoe Ha3BaHue — «becoB HOC» U HaxoAUTCs Ha mobepekbe OHEKCKOTo 03epa —
MBIC Ha BOCTOYHOM NoOepekbe OHexckoro o3epa B 1,5 kM ceBepHeit oT BrnageHus: B OHExKCKoe
03epo peuku YEpHOI.

(26) MyxunHa HACTYNMWJI HAa XBOCT Yepemaxu, KoTopas emi€é He JO0pocia 0 THraHTCKUX
pa3mepos.

(27 u 28) M3o0pakeHHe BBIAPHI, KOTOPast, MOXKET ObITh, — KalMaHOBas Yeperaxa.

(29 u 30) Mypmanck, nerpornudsl Kan-O3zepa... YETKO BUIHO, — OXOTHHUKH C JIOJKH KAAAIOT
OONBIION rapIlyH WIK KONbE B TUTAHTCKYIO Yepenaxy. OTo He BbIIPa, 3TO HE TIOJIEHb H HE MOPXK.
Tam >xe tmaBatroT Oenyru (=nmenbduubl Apktukn). Uateprer — «Jlomka ¢ moObrueii», Bagum
JIuxaues.

[pumeuanue k merporaudam — 26, 27, 28, 29 u 30. Ilurara u3 crarbm — Hukomnait
Henomusammii (2002), «JIox-Hecc u o3epHbIe 4ymoBUIIIa»:

«B 1961 rogy B cBoelt kHure 300510T bepToH noa kpacHopeunBbIM HazBaHueM «HeynoBumoe
YyIOBUILE» YTBEPXKIIAN, 4TO Ha OOJBIMMHCTBE (hoTorpaduii, cKkopee BCEro, 3amevaTieHbl BBLIPHI
— BOJISIHBIE PHIOOSTHBIE COPOIMYH JIACKH, JKUBYIIHME B 03epe. Bolapbl BCTpeyaroTes KpyIHble, 10
mectd GyTOB JUIMHOM. Y HUX MaJleHbKHE TOJIOBKH, U30THYTHIC ILIEH U pelbedHble XBOCThl. OHU
MOKPBITHI TEMHOM IIEPCThIO, KOTOpas OJIECTHT, Korjaa HaMOKHeT. U, cornacHo BepToHy, BBLAPHI
BECbMa CKPBITHBICY.
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