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9MoLEHM y3535d9

2013 farob 14 5330LGHML  A9MEOI0E39s  JIOMZIWO  DBMMEMYO,  dOMEMYOOoL
d93b0gm9dsms  @MJBHMMO, 0wwosl  Lobgwdfoxzm  MboggOlodgBHol  SbmEoMmgdwo
36OHMBLMOO gOoLGM Y3535d). dobo 0b6EYMHgLgdoL LbEgOmTo Jgoms Mbgdbgdenm
3bM39wms Bogumbmdos, Gombmemaos, 93MmWMmY0s, HBMMPIMAMIGOS ©S FowrMmAgbos.
3963 MMMIO0 OO 0ym FoboobEHIMglo BodsMmM3zgml MbgMbgdwm 3bmggwms
30MIM35BIOM3b69d0L  Jgufogerolsdo. 53 FodsMm)engdom  J03gogs Aol
3B HMES 9330093560900, OHMIGMS SODBOIL S B3YE09EOLEHYOSE BsTMYsE0dYOSL
©OQE EOHML MMIMOES - 0g0 0gM 565 oM GHM 393b0geo, 56589 Jglsbodbsgo 3gwogmao
@5 3BOHYB390 FgmdMO sHOEASBOHES 8330935M900LsMZ0U.

9M0LEGHM Y3535d9 005 BYodYol Msombol Lmgger dxmbm@sdo. 1959 g, 539
§omhobgd0m 553536 LMo b3mes. 00539 Fgb gof3gmeo odbs LsdbgMm
L5350 OE™ LsdLObMTo, Losz 030 1959-62 Hengddo ALobwOMdS 3Ms0bols
3mmbgmob LobE3sm-By.

XIM0ID OO Mbgdol  Fgdgy, 1963-1968 (argddo, oo LHogwrmds 03
X935b0030¢0l  Lobgermdol Mdowobol Lbsbgwrdfogm Mbogzgdlo@g@ol domemaool
R539wGHIGDY  Brmmyool  b3ggoswmdom. dg-4-9  3MOLDY  BmmEwmyqdls  dg

3300b300 (3bM3gEms 93MEMmP00L 3OLL.

PomBobgdmwo Lfogerobmzol s s3@Govm LEIbEGHWOO dmE3sHgmdolsmgol ogo
OIROWOM3S b. 30313500l Lobgemdol  BEo3gboom. 3oM3gwo  bsdgEboghHm
399003530900 5L 339 BEAMIBEMBOLLL 3Jmbs godmd39ybgdro. Mboggdlodg@do
LHogeol Mmlb  gMobEm 94303599 bgeddwgsbgwmds of sMbgdme  LEGMIbEGH™S
Lodg3bogm  LsdFml, ogm  dobo  MogxE™ISMY.  gMHOLAHML  5BHOWOMdOM
b9wddm3569wmdom MmMHRb0B Mo odbs LsdgsboghHm (Mol smoghmo 94ldgoios,
39 do 3mbsfowgmdbgb Hmym®m 3 d0MmEMmygdo, 51939 3JMYMBYd0, J0d03zMLYdIO s
bb3s B3993GO0l BEAHMIBHId0. 9du3g0E0gdd0 Imdogdmeo Tobvgrol 33¢930L
Lo®vdz9ebBy  BEAMIBEGHIOL  LsFNOWgds 9dwgMEOLc  LsdgEbogmm  3mbrgM9brogdols
ddomdsdo dogemom dmbsfoergmds. 53 3mbRIM9BE30900L MmMABOBYds @S MgdsBozol
396MB935 9m0oLGH™M Y3535d9L 3965 gbgMbgdms.

1969 gl gMobBHM  y3o39dg 0fygdls  3domdsls  Lodo@aggurml  dg3bogMgdoms
539009300l BmMErmaool 0bLEHOGMGHT0. 356 sofiym dmdomds mgdabyg ,LodoGmzgermly
Jooygangdo  (Lumbricidae)”, ®mdgwoi 1975 farol ds@@do  Hoddo@gdom  ©o033s
dmbzmgdo, 1Y39MHEM30L  LobgErmdol Ebmggwms 93mEEMOHO  FMOBMEMYO0L  ©
93020M200L 0bLEBHOEGHOL LoEolYMEs30M bsdgEbogMm LsdFmb LbEmAsby s dogboFs
d0MEMa0196 393609609350 3960oEOL batolbo.

1985 {9l g09mgd3994bs gMolG™ 43535d0l 300390 IMbmyMoxgos ,Joxkaessie uepBr
KaBkaza®, Lo@og 296boyamos dsboggdo  39335L0580  go3MEIwgdwo  F05Y4gargdols
Bobol,  BMMYgMAMmIBOOL,  93Mmemaools s 3MbLYMZo300L  globgd.  saMgm3Y,
mbmyM530580 93991005 353356001 F0oYgegdol o6 33930.

1989 §9anl 9m0oLE™M ©s0b0dbs Mbgdbgderm 3bM39gEMS WSdMMIEGHMMO0L 35T ©S
3oL bgarddmzsbgemds {emgdol gbdsgwmdsdo.
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1999 f9arl 9moLE™ 43035390 03335 LOMIEHMOM EOLYOESE0s MTDY: 13933500l
Jooyggangdo (Lumbricidae) dsmo LolLEgds03s, BomboLE03d, HBMMAIMAMGB0s, J3MEIMYROs
©5 Bomyqb0s”. (335 PGS BMMEMmyool 0bLlBHOEMEHOL LyOLYMESEOM LSdFMl
bbmdsbg s 3oL d0gboFs domemyome dgEbogmgdsms md@Emmob bamolbo.

OMQMO3 M339 90060dbs, JMOLEM O OHML MMTMOES SHIWYSBOs Tg3boghHms
dmIbogdsL s  FOBOEIL. dolo  MIMeem  bgerdde3zsbgermdom  dmerm  engddo
9mIbos 13 BoobgMEs30M 658OMT0, GMIGEms Bofforo FoMdo@gdom 0ym I3IE0o.
bsdo EOLYOEBEGHO Tobo 2oMmHE39wgd0L 98y S3MAgEgdL FMTomdsl. Fgodegds
0md3sl, M gHobGHM Y353539d Mbgdbgdenm BmmErmaool Lbgsalbgs @sMado d9Jdbs
©S ©OGMZS DBMMEMygdol Bo3doME OEO X3MRB0. Jobo FoBOOMO 8339356930
©©9L 8m35(9mdgb Lodszgaml Lbgsalbgs vbogzgMlod)3gddo, s3Mgmag LGsg0MYISL
3900056 93MMm30L s B0l §3996930L §o8Yz96 IdMMSGHMEM09dT0.

o §egddo gmobBHM y335d9L dm3m390eo  3dmbs Gsdm©gbody 4Mmsb@o,
LoOE 0g0 0gm 58 3MMYIEJOoL 3MMMEObsGHMMO. glgbos: 1) Bs605x350M0L BogMdsgrols
MbgMbgdeom 3bMm39gdol d0MmIMO35¢0xgMHM3bgd0L Tglfogars; 2) serggomol bsz®dswrols
MbgMbgdgom 3bM39wgd0l d0MIM35w R MM369d0L Tgbfagens; 3) drMxm3-bosGrogsmeols
Bogombogrm@mo 35630l 393wqgdol (Lepidoptera) 9sbfogerobomgol. s36Mqmgg 356 0dwdsgs
30Omgd@do:  Tmbgdbgdwm  gbmggmgdo, OHmamdE 39M9dml  ©sdobdmGgdol
30mM0b@035EMM9d0°, MMmIgEoE Bobsblgdms 365060l Lsdgsbogdm gmbool dogh.
59 o5 Ib3s 3Mm9gGgdol 33e0930L 899900 3odmg39Ybs Imbma®msgogdol Loboo.

9M0LEGHM  Y3935d9 04m DBmMmEmyool 0blGOGHWGHMB s®LYdMEo  LBooLYMEHSE0M
LodFmb §9360. 59BH0MMs© dMbsfowrgmds BMmMmEmaool 0bLEOGHWMEL LadgsboghHm
6533930l BTGl godmdzgybgdsdo. dolo MIsEm bgwddm3sbgEmdom godmoss
omem mOo (XXII- XXIII) @mdo. 030 06539OMI™MI©S 053796 Lrems oMol
39909399 MdLMD s 0ym M8mE9body bsmotmdbo foabol GHadu@ob Lsdgaboghm
3MbLanGob@Eo. dsom ImOmoLss ,39WMHO 396gd0L SEHWLLO®, HMIgmoi Johmme 965%g
3990035 2012 Fgarl s Jo®mn3z9w 35393908 0O LobsM¥Eo dosboFs.

9. 94353539 2003-2006 {ergddo bgerddw3sbgwmds 03. xo35b0d300l Labgwdfozm
MB039MBOEIGHOL 9bOERSBOS 93 MYgdOL SbME0S30.

Logmabeoll dmem (iemgddo  sLFog3e0s 0wosl Labgwdfomm boggdLlodg@ol
LEHI6EJOL. 30BN GIS Wgd3090L IMZ0BOBALS S BOsWIROL 93MmEPM05T0.

B905b gMms LogmaEbarol dmem 399030 s ©MY9ddos 30 gOobGH™ Y3535d9
06@gbloMo  3domds  93MmMa0mHo  wgdbogmbol  994dbsbyg,  HMIgwos
399093994605 Bolio Q9Ms(335¢9d0l d9dgy, 2014 fgwb.

MBS 50060TbML, MM gMOLEM Y3935d9 0g4m MmXBOL 3560 3505, 356 oBoMs MmO
3950 QS 9OH0 J50d300, 0gm Ls)39mgLic Bgrymeny.

dobo  3me99d0lL, dMUHogwrggdol s dgamdMmIdOL 2mwgddo gMoLEHM  Y3535d]
1589EFME IMBYDS 5M5TSMGM,OHMYMOF 3960 F936096MH0 s ToLfogwrgdgwro, 56589,
OMRMO3 39000, Inbogzsmewmg s dbOHMBlgwo 300Mm3bgds. 306Mss© Bgdmazol g.
Y3535d9 04m 390000 gaMmdM0 S 3ME9Yd, MMIGEmsb 9Mmo© dMogzoeo bydgEbogdm
BodmMdo Jgdolermegdos.
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9390 FoMdmagboos geolE™m ygzs3sdol dogH dobo Lsdgsboghm dmezshgmdols
3960 50f9M0wo F0594gegdol 23560900, §392356900, LobgMdgdo s JagLlobgmdgdo:

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.

960LAGHM Y3535d0L BodsG03399Mwm© Mbgdbgdmms GodmEgbody Lsbgmdsls dolo
9mf5939900L 5 39900l 8096 gfims oo Az35Mo:

Coccophagus kvavadzei Japoshvili & Karaca, 2002,

lotonchus kvavadzei (Eliava, Bagathuria & Chuchulashvili, 2005)

Charitopus eristoi Japoshvili, 2010

Ghilarovus kvavadzei Murvanidze, 2014

Protaphis kvavadzei Barjadze & Ozdemir, 2014

9MH0LEHM g43535d9L 2593996900 593l M350 LsdgEbogMm BsdMmdo, dso Jmeob
dmbmyM5930900, HMIgEms Bsdmbosmzawls 3odargz0m J39dmon:

1. KsaBagze E.III. 1985. [loxneBsie uepBu KaBkasa. Tounncu, Meruuepe6a, 237 crp.;

2. 3. 4m658300, 0. 3Mygd5930¢0, M. y3535dg s Lbg. 1978. 80bstry 5630l
3Bol  3bmzgwms  93MmMY0MH-35MmIBOGHMWMY0NOHO  gsdm33zeg3900L  T9ga900.
78936096905”, MdOEOLO, 33. 213;

3. 0. 39356007, 96. 4353599, b. BSWVIME0, 0. JE0535, M. 3MSO™M0, . F9desdy,
2009. 9bgebgdrm  3bm3gwgdo - MOOH0DBIIMo  A9MgIML  dBoMObEO3ZsEHMMYdO.
796039MLo0”, d0Er0LOo, 33. 121;

4. 96. y3535d9, ». 5M5dMo, d. dMM3560dg, 6. BddsLosME0s, 2011. 3membgmols
©30EMdOL dB0sbgdOL MbgHbgdem (3bM3zgWgdo. "b03gMLoo”, MdOOLO;

5. 96. 4353599, 0. 5G5d0, 3. IMMH3560dg, b. B0 ME0S, s Lbg. 2011. 3mEbgmols
96360 35630L 3BMZYms IM35¢RIOM3BYds. "MB03gMLSE0”, MdOoWOLO, §3. 269;

6. 8. 39356009, 96. Y3535d9, b. BSPVIMMENS, 0. G053, 0. 3MdIEO s bbgs. 2013.
39009Mm500LS s 654oM5d0L 3MEMbobBoos Mbgdbgderm 3bM39wgdol doge (Fosmwyeols
356396v930b LodoM). I35 xgMHM369ds. "mboggMlowo”, mdowolo, a3. 115;

7. 06. 9035, 96M. g43035d9. 2014. 93mmy0m®o gdlozmbo. ool Labgwdfoxzm
1b6039MBOGIGHOL godmd399eMds, MOdOEIOLO, 293 43.
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9eoLE™ g3935dol ©390o bogo®mnggwml MbgMbyIMmm
00mIM535wRgMHM36930L JglHogrsdo s JoMmM39w0 BMMEMYgdoL sHsEo 3egool
S0BMEsdo ©0EOos. dobo bbmgbs oo bbbl sMhgds BmmEmaool 0blEodw@Eol
0565996MHMmIgerms wgddo.

365mRIbaHO 053¢0 Jer0sgs,
993609098505 960232629¢00 335009000b [936(-3259b3026C096(H0

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.
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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
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 XXIII 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.
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Some species of invertebrates were named in honor of Eristo Kvavadze by his students and
colleagues:
Coccophagus kvavadzei Japoshvili & Karaca, 2002,
Coccophagus kvavadzei Japoshvili & Karaca, 2002,
lotonchus 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, 1.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”, Tbilisi.

5. E. Kvavadze, T.Arabuli, M.Murvanidze, N. Bagaturia et al. 2011.The diversity of
animals of the Colchis National Park. “Universal”, Tbilisi, 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”, Tbilisi, 115p.

7. I Eliava, E. Kvavadze, 2014. Ecological Dictionary. Publishing house of the Ilia State
University, Thilisi, 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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Bemmmgaools 0blGHoGMEGHo
(0m3g 46OH™b03d)
9. 3b5s0s
D@00l 0bLEHO0GHWE0, 0e0sl bobgwdfogm Mboggdlodg@o
J- Bomawemygsdzowob s8%. 3/5, 0162, mdogrolo

edisher.tskhadaia@iliauni.edu.ge

Lodomm39wml 3bmggums bsdgsml Fglobgd Bmyso 36mdgdo 30MH3gws© 356M3BHo
09aM5G0mbol 1754 ol Bsdermddo "sefig®s Lodgxzmls LodsGmggamls” g3b3wgds [1].
LodoMmM39w Mo BMWMYoMMO 33erg3900L FYgdOL MIMOPs© FgodErgds Bsomzseml
1770-74 §ie0gdo, G0mEabsg . 39w)bd@g@ds 0dmyborm®s 3033560500 ©s 39MIM,
L5doM39MT0. Fob FYoaMmMZS BMMEPMPOMHO 3M9J30900 S 3BMBYOO LodsGmzggermls
3bM39wms  BsdgomMlL  Tgbobgd. 1774 {iewosb  @gbmggwms  bsdgo®ml  dglfogesl
39653M3MdB96: 3. 35¢sbo, g. B9byE®0Y, 5. bMEDs6o, 9. gOblzsWO, G. Jnwgbs@o, 3.
39LE9M0, &. 3509MB0 S 4. MoY. 1867 {ieol 2 05635GL 450blbs 3533500l ImBgrmdo,
GH0Iwolb mObo 2obymRowgd0L JMm-9OHMO 0ym BMMEMAo0L 2obymaowgds, L
dogg 95 ©9935¢B 9BEGHMIMW MY bYMBOEIdsE. 9 3L 0YMHOs 9GS BoMFHM
3933560580, 96939 MWOJgPLsS S 0MBJo  Fgadmzomo  FsboergdoE.  dsdobgen
LodoMmzgermdo gl 0gm 9emOIOMO ©IHILYOMEGds, Bosg brgdms LadsGmggamls
@5  JoEosbs  39335booL  gbmggwms  Bodystrmls  Tgbfogems,  MMIGELSS
b9wddm3s69wmdEs amLGeg Moy [2], MMIgwoE 9953OHMMOE©  0gm  35335L00L
d9H9gmol oMgBHMM0E. XX Lor3mbols 3039w bsbgzeMmdo 39335006 s 396dM
LodoMmM39wml Bogbsl 033g3wbgb 3. LoGmbobo (mObommgsmbs, dmdwmdfimg®mgdo) o.
bozmalzo (39M39@MmEBobs), b. 3909dRs0b0, 3. 3933BgM0, b mabgz0o, b. oWbbogo, .
30653030 (d99dmaHgzM9d0).

1932 §9gaol @os@bs BLM3 d936096Mgdsms 535009000L 5309gM35335B00L FOEI0SEOL
bonwmyom®mo  byddmeo, Omdgwos 1935 (eosb  goozgms  by393d06MH M
393b0gcmgdsms 53909300l Lodo®m3germl  300sEs©. dmaz056900m, 1937  Fgarls
ML GIIOOMEOMAO0IMO S B53IM05HOL Fo0owo dMOL BOMMMYOIMO BYYIMYOO,
(MIgdLsg boMwsddo wmb@o bgywddmzsbgwmds. 1938 (gl domewmaon®o
LoaMOL  LoLEYISGHOZOL  ABYMBOWGdS  A5g3d  BMMEWMPOMO  bgdBHMOL, Lowog
domg3g  90oYobgl 93 mao0l  2obymBogds3. BMMEMao®  bgdGHmOb
bgwddn3s69wmd©s  3OMRY. Bow03dg Hs03g30 [3]. 1941 Hawwl ©osMLES LadosGmzgamls
LLE dg3bogMYdIms 535009300, 58539 F9l BMMEMA0MHO BgdBHMOOL doboby WIS
Lodomzgeml LG 9936096935000 935009d00L  BmmErmaool 0blEo@GwEo, M®mAwol

©0M9JAHMM9© 060865 53509303Mo  Bowr03dg B0(3930. OMYIGHMMOL FMOPYOWID
36MHMA. 5300 3md5H0dY, Loz 803565 30 8.9.3. 5¢9dLobMg dsBsdgE0O.
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1942 §gaolb  Dmmewmyool  0bLEGHOGMAL  99MgOmEs  9IBOOMELMYOMGMO O
05379160560l Jo0oo oL dOMEMA0IMHO LoERMHYO0. 00 EOMOLMZ0L BMmE Mool
0bLEOGHMEOL BEGHOWIEHMOS Bsdmygoeods 9999abs0Ms: 93memao0l 45bgmzogdy,
300MHMOOMEMYools S 0Jmomemyools 3969mxz0egds,  bBrmygma®megool o
LoLEBQTsBHOZOL  4obgmBogds,  EFbMZaWMS  GEOOHOMWMYOOL  WSBMMIEGHMO0S S
3565DOGMWMY00L WsdMMSGHMO0s [3, 4]. 1957 §. 5350. B. D503930L FoMH(335gdOL
3990092 0bLAHOEGMAHL 1965 (ersdy bgerddmzsbgermds 3MHMA. o300 3Mdsbodg. 1965-
1989 §ie9d80 0bLEBHOGHMEGHOL OMYIEBHMMO 0ym bsdoMmzgErml Ig3609M9gdsm 535009300l
09360-3m0693mbgbBHo  dMmOOL  gmEsdzowo, bemeom  1989-2005(). ULodsGonggarml
393609690505 535009800L  §930-3mOB3MBEIBEHO 0630  garosgs, 2005 Ferosb
©©9dg 0bLEBHOGHMGHOL O0MYIBHMM0S 3OMBILMEO, 8.0.0. FOMEMYO doHESJY.

399030656y 040sb, M 0bgm®T>305 LoJoMMNZgML Bsmbols Jglobgd 3909
990mbgzg30d0 d9BHo© B3M396GMo 0gm, BmmEmyool 0bbGo@mEol obsdy oys
LodoMM39WMl Bmboll 063963 9M0BoE00L, LEbgMdMO30 F9dsRIbEMdOL, B IgMEn
Lobgmdoms 56950900, O0IOM35300609008 ©S IMI0IOMGdgdoL Tglfogerol
030090 Mds.  @0fYym  LogeMmzgwml  3bmggems
Lodygodml  29335Bmdogmo  dgbfiogams LobGgdsdozol,
BMMYIMAGORo0L,  93ME™MAO0L  ©d  IOBMEMYO0L

908560H0909000. 3obobogdmos 33w93900L
36543030 absby, 932IIOIS© 909™dms
99b39®o30900. Brmmyool 0bbEGo@Gm@oL

05653dOMIgarms 3300939008 990939 s0hgMoe 0dbs 5369
5 LObOMRYJOIW™M MbgebgIdm s bgdbgdmosh 3bmggwms

Lobgmdgdo, om0 9MJOEgdo S 93MEMA0IMO

3608, Gomody BoEI3e 053090M909d0. 98w dsgs  Fvm0  Brd30MbOEIEIS©

(1877-1957) 399mygbgdol €93896@s309gd0. dg9ye®, Logs®mzgumdo
d90ddbs 3bmggarms 1odgo®ml Go30mbog®mo 259mygbgdol, 3s69gdml o330L, bLrmywols
99mObgmdol  853690¢gd0l, LsdgEOE0bm s  393YMHOBIMOOL  3sMSBOEGEHMMMYOMGOO
Lo@wgo300L Fo3mbEMMEgdoL 393609600 Boggdzgdo, MBS OO MJMMHOMEIO S
365430390 3603369 mds 593L.

LodoMmM39wml  96GHMIMBIMBOL,  MBIMBILBIOMGIOL,  FBMZgWMS 355 DBOGJdOU,
Im3g00L,  F05ggegdol s  Lbgs  Mbgdbgderm  3bm3ggwgdl  9OHOMI0350
d90L59300b96  93MmMyool s  LoLEYIsE03o-BMMYGMMOR00L  Q56YMmB0Egd9dOL
5653d0OMAgdo. oo dog dglfogeroos Mbgbgdermms Bbgsalbgs xawnqdo: &.
9503930 — Yol bmimgdo (Hydrophilidae s Haliphilidae), JgtdoFsdogdo (Ipidae,
Carabidae), 0. ©503935> — do@eobxmgdo (Hemiptera), 8. qoxs00dg — ®mOBO®OHIO0
(Diptera), 3. ©503930, o. Fmem3agzs — 3bgoMpa®mdgws bmFmgdo (Curculionidae), 803
Lobgmds, 0. ¥9335H0d300 — BOOBOGEHW3sds bmFmagdo (Scarabaeidae) 228 Lobgmds,
3.9503930, b. ®930 — dBss bmFmgdo (Carabidae), 9. LyggOMNYEsdg — GMOMEn Fs30s

bm3mgdo (Chrysomelidae), . ULoggbzm, 9. Lbmbodg — om®oxgLgdo (Thysanoptera), o.
X 5005D03d300, 0. X 5305H00300 — ME358530OBOEHMZsb0 bmFmgdo (Scarabaeidae),
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BmEmyool 0bLbGHOEMGHOL 3003900 M9bsddMMIgd0.1949 §.

Ubgsb: 6510505350009, 5¢r99bsb@mg Jsbs8gcro, s¢ngdbsbos s85Ysdy, Hsobs bsgz9630,
056058 B8r3tox5b50g, 030564 5105005830000, R0cr03g bs0EJ30, 05056 SbOEOIMSFY), 300
3M8sb0dg, memgs 3mbomaggs, obgoam Joermglzo.

©3656: 025056 a0 b30s, 5¢9FbsbOEIbsOML30, gbs F053s, 39605 F3Fs03830¢00, Bsftrcr
2930000083000, 025056 3535096009, 0606y Ftg0¢m93l3505-%cv0B0, 9ergby F9bageros, deatol
95830000, 35¢0bs 9697009, 00bs 8939¢5960, 356 6930.

0. BobEHWSdg — BI3o3bs bmmado (Elateridae), 0. 39605 — $HY4o3800s6900 (Dermaptera),
0. 70gowsdzowo — F0s63zgwgdo (Formicidae) 142 Lobgmds, 9. d9bygeros — 393¢9d0
(Lepidoptera), 3o3sgdo (Cicadidae), bgdboywadogdo (Odonata), 6. 153963 — 393egdo
(Lepidoptera), bmOgOGmosbgdo — (Orthoptera), o®oxLgdo (Thysanoptera), ¢o. qea9bodg —
0sfmbgangdo (Tabanidae), s. x0dsdg, 9. sbgzwgosbo — dmamado (Aphids — Hemiptera,
Aphidoidea), o. gbsdodg — dMszmboggdo (Braconidae). wgolbomzol, dFgHgdol
65909650089 MOV Bosdo Fg@sbogros 3580 Lobgmds, MMIWGIOE 399000056900
0M0sb 1206 235030 o Lsdo GMogolL (Hemiptera, Diptera, Coleoptera) 115 mxobdo.
MbgMbgdm  3bM3gwms  @odMMSEGMM05d0  4o0BoMEs  B3gE0sOLGMS  XYMRBO,
Omdwgdog @Il Ubgsolbgs  bsdgEboghm-33arg300m  MmOAB0BI3090d0 ;v
Mb039MLOEYGHYO30  [otmBoBHgoom  obog@Mdmdab  33¢09390L  (9bGHMIMEMmagdo - g.
XoxBMI30¢00, 3. doMrxsdg, 3. 37356009, M. M3, ToEs3MWMYO . FMAEsdY, .
Bognsdg). mdmdSLBsoMgdo (Arachnidae) dgbfogerowos 3. Mg30L, b. xogs®odol, d.
Mg xX965930¢0l, 3. LOR0935L F0ge, oMM K938b0sb0 s 0glmEoligdmemo
A3039000L (Acari) 1150-bg dgEo Lobgmds, HmIgdoz 30939m36905 8 Gogl, 155 mxsbl,
417 935MbL. 3. @gg935L dogM TgMM390E0 Ime3gdol (Mollusca) 400 Lobgmdols
B0g565, Bobgmdgdo 259MHm05693o 506 207 935080, 79 mxsbdo s Lod 3Jwslido
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(Bivalvia, Gastropoda, Polyplacophora), g. 43s35d0l dog6H dmgeoo 35335000L dolidEHedom
99109300 s IAIHOE0S MYAOMBTO Q93MEFIYOMEO F0oYgugdol (Lumbricidae)
89 Lobgmds o  d39Lobgmds.  58omgeb 29 Lobgmds s 4 Jgqlobgmds  sboeros
3936096900L5m30b. 5ol F5M©s Jol Foge F9obFsgzegdMPS Fooygugdob,

Jmbmeob 9dudgoios 1953 §.

(O3 0505350 @5 MHgM3m90M0  Fsb3obdamgdols  Hmo  6gds@mEgdols
393039w9d5d0.  LbodsMmM3gEml  d03009900L O 250MmI358gdol  MbgMbgdenm
35390005 Bombsls bogwmds 6. xsbsdzowo.

1963 §. bLoboliarml 9JldgoEool dsbszo

300MHMI0MWMY00L  obymn0wgdol msbsddmmdwgdo 033e930bgb LodsGmzgarmls
90006569930l @5 Fos  [gobo@gzgdol  93mmyomE  3060HMd9dL,  Jglfogwowos
LodoMmM39WMB 439es OO 0B, oo F9bs3owgdol, 396936030 3HBgdOL o
bgm369160 [9oelio@ 93900l 30MHMBMBs, BOGHM- S BMMIWIbJBH™bo, Brmdbmmlo,
093%9080L  LobgmdMm030  89350y)bEMds, Fo00  BOMEMPOOO  3OHMOYIIEO0VICOMdOL
3m39630swo (3Mmy. s. LdEM3LZ30, 0. 3939M6M0dY, 5. 35G5M0dY, 3. BoFo05d30w0, .
30B3oM0dz0o0, . 3mbos, 3. 9OLYB0I30w0, b. XoBsMSAZ30wo0, b. 053Md5I30¢0-
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BoMJmlodg, G. gesbodg, 9. ©YIgEBHGMsd30o0, . IV3EE0sd300, b. dgLEO35030¢00,
9ma30569000 ™. 3bMmdgerody, d. 3563908300, ®. Jodmbodg). @sds 30L35MG0d30Ol
dogh 990853900 0dbs 30613990 3OMOMIGHOMWMOOL  298MbmM3EgEo
BMOIMYWS, OMICo3 ©EJI) BIOMMO  2odm0ygbgds, Tom  dmMobL, MiEbmgwro
139 (3050LEGHIOOL B0ge.

930@ma00lb s bgMbgdwosbo  3bm39wgdol  gobymzowgdgddo  doGmMbywgdOL,
309603500900L, bguxaz®m0s69d0L, (3. Joermazlzo, L. 3mbos, 0. dMGYOEI3L3500-
BoA0, 3. 96099dodg), Abbgowo dmdwdfmgcgdol - oMgdo, 39c0, sMh30, X0b30, IM30
s Ubg., 35000 93MMYO0O-ggMAMSBOVIC0, 3530 (39gd0L, MoMEgbmdMH030 0bsdozol,
(5. 90500, Pb. Bwsodg, o. Jo396sdg, Imy30069d0m, @. BsMFws), 59580d0gdOL,
J39ho63o3emgdol  (b.  gdgmododzoo, . IMLbgrodzoo,  dmyzosbgdom 3.
69399dosbmzo s 3. BogbgwsmMmo) s BOO0639Wgdol Lobgmdgdol (3. 3MEwydody,
909300690000 5. 50Esdg), IuHogeroll F9gRO© IFOMZWS OO  MOMPI6MIOM
96039369c0m3560 BsMBOLEBHOO s §3MEMAO0IMH0 0bRMMTS30s.

1980-560 {i¢ergd0sb bg@bgdeosh bmggwms @odmGs@mmosdo dgolfjogargdms
553000900 (. MsMbB0d30¢0), 3Hoo dxdxafmgdgdol (s. dmbbo3sdz0wo0), dyargdols
(0. 0500M0dg) 5 0MHTJOOL (B. 3OO 0dY) J(3935 OO JTIMEIMAOS.

350M5DoGMWMao0ol  43bymBowgdsdo B, gmEmsdzowol  bgarddwgsbgarmdoo:
d90L(o3wgdMm©s  M93HBgdoL,  99x80d0JdOL,  J39PoMTozewgdol,  BMHobggwms s
ddmdfeagzmgdol  3565Bo@gd0:  m. OHMmOMbsos, g Fo3sdgM0dg  (ddmdfemzegdols
3565boGMwo F0900), 9. X969s6H53300 (J39HMT3wgdolL 39ed0obmgdo), . Jmosgs, .
39G©05d30e0, J. B535096M0dYg — (1093900l 3gedobmgdo), . Joggarsdg — (3:3(300009%0),
. 390999 — (5983080900l 3gedobM9d0), 0. L353J39-JW 035, 0. XIBMOJY, 0. besdg
- (®86M0bzgwms  39edobmgdo), 0. gmagdsdzowo - (93Bgd0L  3sMDoGMwo
wd50GH0391900), . dMOH™035d30¢0-0M3560d9 — (LOLbEIOL 35M5H0EHYd0), LolimazErm-
LsdgMObgm 3BM39mgdol BowrE30L 3565B0GIOL LBHogrmds 3. 3MBR0sBO, 35M5BOE)-
d51306dgol LolEBYIoL MYOPOGOHMMOOL domjodow®mo dgdosboBdgdo Fgobfsgzwgdms J.
603m50830¢0ls s (3. wmdodol doge. b. Msdodzowo Fgobfsgzwros bmFmgdol,
OymO3  d9dmdfmzmgool  3gawdobmgdol  80950s35¢00  Fol3obdagdol  Geaenls
39wd0bmgdol 3930 (399d5d0. 5. 3390GSAY, 0. 39MBIB(3939, & BOOWIS60, §. Jobdwrsdy
s 0. dmy5dg 033930696 3bm3zgwgddo 39edobmmHo 0635H0gd0lL MMl dozMm- ©s
3536MM99dgb3gdol 89d5agbemdols (33er0egdsls [5].

1963 §. Bs3mYs0od®s 96@™IM39edobmmEmao)MHo  sdmM@GMmM0s, MMIgEbos
b9wddm3s69wmdEs 2. 393005, 99ologwrgdm©s GHYols s LabmBErMm-Lsdgy®mbgm
939bstrgms 95369 AFgM9d0L 35MboGMwo 5705@MmYdOL doME™0s, LobEHIIs®B0ols (-
©9305M0560, m. dMaqgbodyg, . Fo0Es3gE0dy, M. dmeYsdg, J. mdmJogsbodg, d.
R56M90d300), om0  3M5dBH03MWwo  453myYghgdol  Fglodergdermds  ogzbg  IFgMgdoL
00m3MmbGHMHMEdo.  WsdMOsGHMM0sL 2009 (oo ©wgdg bgerddm3zsbgemdl ™.
3MOY5dY.

1965 §e00sb 0bLEGHO0GHMEGH0 dmbsfiorgmds 653308 OO og396Fsd0sl Fobsomdwgy
OG0l 9g0mEYdol 89385390580. HOLMZ0LSE SboEIEdOL 9Ju39MH0d6EG M dsBsBY
961535000 farob 4963530 ™ds30 3oMmgdms dglsdsdolo 33eg39d0.
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1972 §. Bs8mygoeod@s B0sogol Bmmemyools odmMo@m®os.  d93bogMgdsms
535009306 $936-3mOL3MbIBEHOL 0. 90535l bgerddwgsbgemdom  Fgolfogwrgdms
605@s380 M30bMBEsE Izbm3mgdo 69dsGMm©Yd0, 35M5HB0GH0 BOGHMbYIsGHM©IdO (0.
390300300, @. 9e0sdz30o, b. B3OS, IME3056930m 9. 3d0G0d30¢0) s Lbbgs
6050530 3md0bsg Mbgdbgdemgdo (8. scgxsbsdzowo, . ymeagbody, 9. 3mbos, 8.
303M5330¢00). 5050l BMmMEMYOol dMMGHMO05d0 sgMgm3g dgolHogergdms
0bydM03 93mLOLEJIgEd0  306H39OEO  3OMEYJ300L  IB0sLROL  LadMmzoEWwo
MO2560H3900L  JogM  250MMe30LIBGIMO  9bgMPO0LS s  33gd0L  gargdgbEHgdol
0690663590 IMbsfowgmds. Bosogdo dmdobsmg Mbgebgderm Ls3MMRBIRJdIOL MmO
95050 3ol BodmzMgdol MYsd0MOES300Ls s b0sEIRHMTMJdbols 3GmEgLlgddo (8.
3Mbos). 5939 b 900b0dbML, GMI 0. gEosgs LodsGmMzgermdo 0m3wgds Boswopols
Dmmyools s BoGM3gEdobomermyool b3meol sdosMbgdws. 53 LMol dog®
99LHo3woE0 s IYIBOWos Bossddo Ms30LMBsE F3bMzMgdO BgdsBMmEgdol s
R0G™MbYTsBH™M©Ydol  LobgmdMogzo  8995agbemds, MLy OO 3MJG03MWO
36009369 mds 5gd3b Lexzeol IgMEBIMBdOLEMZ0L s LoliMBEM-153gHbgm 3HM©MJ3ool
Q5330LsM30U.

gbm39wms  gddMOMEWMY00l 2obymnowgdsdo  GoMEadm©s  Lodwgdomgdo
99b3960396E M0 9IdGOMEMYHOOL S INOBMLWMYO00L F0TSOMMEGdOM. 53 330293900
d0Bobl  FoMdmoagbs  3bmzgms  gddMoMmbMmo 29630000 gd0LIL BTl
0008 34dbgero 3Mm(39900L IMOBMWMYOMEO 356MmbDMT0gMHgdol glifogus. 39Mmdm,
990M0MWMm05d0  39BHo©  dJGHVPWOHo  Logoombols - 350l xsdol  ©d
d6oligsb30macgdol 36OMm3gLgd0 (3GME. 3. F9bGMM0d3z0wo, ®. LobsGvmwody, o.
3963535, 0ma3056900m 0. JmMdos ©s @. 330bobodg). gl godm3zeg3900 LHRwA3WsE
9™ dOMEOL 5©0EAJ60L FglodEgdemdgdol oYIBL, Bobowrsl 30LEMEMYOIMO©
50853905 Q. 98M900dg. 51939, 59580009dBY 9Ju39MH0T96EHIO0 OYHOBEs BIBsLIBOL
3390©0m0 bsBoL “MEO  sF5EHIO0M0  30OOL  BsdMmYs0dgdsdo (5. dsBsdgwo),
bbgoolbgs 98930009000 bgM3meo  BoOHROGHOL  MYXMJOMo  Tobogrosd  Ldgbol
3¢530m0L  Bsdmygoeodgds (0. mEbgwo).  dgufogowos  M330L90MmMs MK sbob
139M5GHMAI6gHBOL s MMYqbgBol LgbmbmE@mo ©0bsdogs (. mibgwro, d. 3963939),
d9bFogarowos gMmOb3gwms FoMols s Y3930eLsfobssmdgam 35d30bsgool gogargbs
9306MH0Mbol  MmMsboHdby (0. JmOJos), 03MbmEmaomMHo IgmmEadol  Asdmygbgdom,
Lobgmdoms dmeolzsbol GMobldwsb@eEo0m @osA0bos 356gbmgbgbmmo bgarozol
3006H0MWo 3916905, 58 FJOOMPOM JO-JOHDO MR DOl MbRO 99356005 Bgmysbols
39093™M05do (0. JmeJos, 0. MY3L30LML gMHmsw). 9oLFsg3wgdm©s BOHOB3gWw ™S s
BMy090m0 d99dMIHmzHgdol gmbowgdol oxgMbEoMmgds gddMOoMbye 3gMomodo (b.
306(9658300), 5360639 gdol  15339M3HggO0L  OBIMHGBE0MIds  3mEHdGOMbM
3900m©do (.  yMOmwsd3zowo), 9my300698000 93 Lsddomgddo  BogPmngzbgb  b.
5993033500, b. dob@odg o . 3563539. 51939 99olfogwrgdms 303mzobol BMbdisowm®do
©0x9IM9630M500L Lozombgdo gMmobgzgerms gadMmOoMygbgHdo (5. BHzmOMym3gs), dHgMgdol
6906HMgbm3M0699c0 LolEgdgdo s 3mMHIMbYdO (9. (3H50Y).

1968 §garl 53500. 3. F096@OL bgerddmzsbgermdom BsIMYs0ds 3oGHMEMyo0l
WOHBMEMOGHMOM0S, MOMIgwoi 999amd 0ffmEadmEs  Jegd@®mmbmwo  dozmmbzm3ool
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WHBMMSGHMOM05. oL bgerddwzsbgwmds  @.  330bobodg. 50 dMOSEGHMM0s30
99dAHOMbMwo s dsl3oboMgdgero JozMmb3M3gdol Lsdowgdoo  dgobegzwgdms
0350l MxMJgdol  oxIMIbE0MgdIOL  3OMEgLYdI0 s ToLMSD  H39300MYOWO
AOHBMEMA0MOH0 33000gd900 (b. xbgarody, J. B30500dY, 3. sboen3o30, b. S¢Esbos, b.
0gEmydg, . dMg3s, o. JMbosbodg), MbgMbgdm 3bmggwgdol 3oGH™mabydols (.
dob@odg). 50LsB0dBs305, MM Fsl36060909w0 F03zMMI3M30L godmygbgdom ©oYH0bs
DMmQ0ghHmo  35M3HBoGMo  F0gdol (. Ymmsdzowo) ©s Lbgssbbgs  mMbgMbgderm
3539900l IMORMEMY05, 9939 F0dEOBIMIMOd©s M350l WgMmgsbo MxGmggdol
(4-005300505) s (3beMzgems LGB MEYBML (6. Bbgodg) dgufagems.

Dmmwmyool 0blEOGHWAL 25986y Mdoolol BE30L, sbosdol, bgzmemdol
99b3960396E M0 d5HYO0, MMIGO0E 290Mm0Y969dMs 1533930 1¥9dgdoL FglcrIEgdOL
©OML, OMIGWDS  J9TODME  BMb30MmboMYdL  MBOMBlgEymB©s  OMYJBHMOOL
o0 Ldg©Obgm atydo b. dgM0dy.

50559500, 0bLEGHOGBHOL 9d399YdMYGO5T0s TbMEME JMMsoLol 9Ju3gMH0d9gbEwo
d5Do, HMIgerog 299m09ghgds slgwgm LodsMmzgwrmdo 9dlidgoE0gdoL MMU.

©OMms  39b3ogzemdsdo  0bLEBHOGHWGHOL  LEHOMIGHMOS  MedIbxgMTg  TgoE3oWs.
Lodo@mggermdo bsdg3bogmm 3310939006 MHYMOYI60DBOEGOSLMD  ©s3s3806M9d0m, 2009
Der0sb Bmmemaool o0blEoGwEo 8930s 0w0osl Lsbgwdfogm vboggdlodg@ol
09050099bcmdsdo s 0fjmgds 0wosls Lobgardfoxgm MbogzgdloGEgBHol brmmemyools
0bLEGOGHMGHI©. ©JoLIM30L 0BLEHOEGHOL LEMWIGHMGS sbg BITMYSWOdS:

e bgMbgdeosb Ebmggwms dgdlfogergwo bsdgsboghm  33w930m0 XFMBO —
b9wddm3zsbgero, 933935600 o. dbbogzsdzowo;

e 130¢™Mbyds¢Mm©gdol 9aLfogugeo BsdgEbogmm 33w930000 X QIR0 —

bddegsbywo 83303900, 9. 3Jo¢0dz0wo;

o 96@MIM3500my9bgdol galfogergaro Lsdg3609MHM 33¢0930000 XYMRO —

b9wddm3s69wo, 33393500 M. ymMysdg;

*  35M5HoGHMEMy00l Usd9g36090m 3309300  XMBO —  bgaddw3zsbgero,
93393560 . dM07035030¢00-39M356009;

*  3560mbobEGHTsGH03oL  Lsdgboghm  33wgz30m0  XayBRo — byewddmgzsbgero,
933193560 6. 35bE5dY;

¢ 3000MHMOOMEMYO0LS QS 0J00MEMY00L LsdY3609MHM 33¢0930000 XYMR0 —

b9wddn3s69wo, 833193560, SLME0MYIOMO 3OHMBILMEOO O. KX sx3MIZ300;

*  3m)dogdolb gmbo — 539 b. 8gaIwsYMO;

©90LYM30L  BMmEmyool  0bbEHOEGHWGHTIo  F0dE0bIMYMBL 33093900  F9dIYA0
903560Hmgdq0000: bgmbgdmosh 3bmggmwms 99aufogegeo LsdgsboghHm  33eg30m0
X3MIBOL 00bsdIOMAgd0 — 3339350900 5. dbbo3sdz0w0, MmIEBHMMIbE0 0. bo@™mady,
SboLEBYBG-0339356M9d0 — 5. 396IMOM3Z0, b. B9gWsMEO, T9ologw0sb LogdsGmzgwmly
bgebgdwosh  3bmzggmms  gombol:  A[g@03Fe8090L,  bgR®m0sbgdlL,  IGMmMBYWgdL;
BM0b39egdL — 5. 9¥MWSd] O . JE0TYMZ300, J390oMToggdl — . ¥93mI30¢00.
396G 3533560Mmb6YY, 5396530, {IMH0530, X935b90F0 SFoMTMgdgb bgMbgdwosbgdols
365350 x39MM36900L  Fglfogsl. gl xMBo,  SxMgm3Y, 099000350  5GM9dL
©53306039090L  dogdm-xq03560L Bo30MBBEIYBOL, sFoMsdo dT9bgdstrg 39Lgdol 35L35OL
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5 LOJoMM39wMl oEoo dsd30L 4933930 Jargd@emm bsbgdol gogargbols Bmbsdo
0300 dmdmahmzmgdbHg, MmObomMmgsbsBy, fomgwo bMLbols Lobgmdgdby, sfo0dmgdgb
LodoMmM39wml  bgwa®mosbms dmbo@m®mobyl; Lodos@mggwml dsbdEHsd0m  5EHMgd96
93096 9Ju39MHGH0DYOL.

130G™bysGM©9dol  Jgalfogergwo bsdgEboghm 33wgz0mo xR0 dgolfogerol
Bosopado  dgbmg®mgdo  6gds@BHm©gdol  LobgmdMogzo  d9dsagbermdsl. o  JogH
399m3mgboeos s dglfiagarowos bgdo@m©gdol 4o3MEgEgdol s WM 3sE0Bs3o0L
396900, M55 OO 3MdG03Mwo I608369wMds 5d3L LRl dgMHbgMdOLIMZOL ©s
oM0mgdmwo  3MMEYJ300L  ©s330LYMZ0L (03319350900 9. 3JoGH0d30¢0, .
3903083000, b. 35000 ME0s, 0. {0YMEST300).

96@™BM3500myqbgdol dgalfogengwro bsdgEboghm  33e9g3000 X230 SfoMBmgdl
95@™IM3500MYg61M0 BydsBHMm©gdol d0MIME35¢RGMM369d0L FglHogesl LadsGmzgamls
Ubgoolbgs  M90mb9080, sbEIbL Tomm 0WI6GHOBOE0MIOL s 033w93L oo
3990mygqbgdol  dgliodengdenmdsls Mdmoggbo  3sgbg  H9gMgdol 00m3mbE®mMedo
(8339350900 . amMamdg, 9. w@mOmndoxsbodg, 8. 3MFo30, ©MJGHMOBGHo b.
390MM™AZ3000). 5939 beME309©ads F0563F3909d0L 930EMA0H0 S LOLEYISEH03IMOO
dgbfogams  (mdBHmMbGo b. aMs305d300), XFMBA0 3OO  3v9ds390S
396090396mEmy09d0 ©s 98 3H9dbmema09dol  369J3H03500 IbYMY30L  TgmMdo
(033093560 3. 3b0).

356M5DOGHMWMY00l Lo393bogMM-33w93000 X3RO dg0bLfogeols
390M5D0GHMWM{0ME LoE¥o30sl Bods®m3zgeml 3091693603 30m3gbMmBYdT0. J0MOMSI©

0330936 dml3990L, OHMaMeE 81958535¢00 Fob3obdegdols Hml 3gadobommbgdols
393603990580, S53Mgm39 193930, 5830009008 s J39HoMTo3wGdOL 35MDOGHMBYOU.
03393l Lodo®omggarmli  gombol  Ho®mBmToaqbawms  Mgodiosl  4o6gdml
©5006399MH9d35%Y (83335M9d0 . dMMm035930¢0-0M3560d9, J. Bogmsodzowo, (.
©d0d9, ©MJGHMOMBE0 . 5M50E0, J. 300509, J. SLEM05BO).

30MOMOOMEMYO00LS S 0J00MmEMmyool  bsdgabogdm  33eg30m0 X3ROl  Jog
d90L530905 9530 DBO30L s LJoMMN39w ML Jos Fywrgdol 9g3bYdOL, 3esbd@mbol s
096mMbol BOMIMH35WRIOMZDJDS, J3MEMY0s, FIBLOIMMMGIMWO YMEMOIEPYdS JOTMDS
9600989960, 0635BP0mm0 s 0b6OIsGHMOHMWO  Lobgmdgdol 333w935L. Boligds fywrol
93LoLGHYF9dOL  g3mEMAoMEO  bAHSGHYLO,  BOM3OMEYYIBHMIEMdS @ MY3HYdoL
05653900.  535LMbs3g Fgolfogwrgds yzgws 133w 30 Pgobis@gzol Hywols Jodom®o
doboboomgdgdo  lgerol  @sd0bIMMHgdoL  bomolbol s  Lbgosbbgs  Labgmdgdol
©5006d9)M930L5A0  BHMEWGOHIBBHMIOL  LEHSGHMLOL ILLAIbs© (333¢)35M1900  SbMG.
36OMA. 3. XOBMIZ0W0, 5. 3539M0dYg, sLoLEGHIDEG-033w 930900 3. dmgsdg, 8. yomdzowo,
©OJAHMOBEGEO 3. Id0m0dY).

3900mboLEYFsEGH0308 s d0omgodools FgaLFogzegeo  WHdMEMSGHMOMO0L JoMOMSO
L5J056MdS 90856MH M0 bodotrongganmls 3390960 0o 9bgems
365350 x39M™36900L, @Ebmzgwms 50 M) 00 xaRolL LoLEJIsEH03oL, Lobgmdmozo
©05bMBE030L, 93MEY300L5 O BomygbgHBol Fglslfogwrs 3oMHOMMMYOMEOO ©d
3oA™MyIb9BH03NM0  IgMmEgdom  JOMIMbmINwo  9bsgroBol,  JOMIMLeMIgdOL
©ox9M9630M5dMwo 9ngd30L, FISH s Ubgs 99000m@gdol godmygbgdom (9339350900
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6. dobGodg, 36OHMmG. . B3BBG, 9. 3bsWs0s, MIAHMMBGO b. Bs33939d]). GHOMIYdS
LodoMM39WML  Bombolmzol  ©Egdg dgmLhogargro  GHodol 933bsto  fFywob
0903109d0L  (Nematomorpha:  Gordiida)  LobGHIsGHOIMNOO  98M33E935  GOGHM-
dOBOEMA0MOH0 S YWAHONLGHOWIGHMOMo  Fsl3oboMgdgo  gwgdEHOHMbmo
903603300l dgmMm©9doL 59mygbgdom (83393560 b. 306(mEsdz0owo).

Bmwmyool  0bLEHOGHMEL  MLYdOL  EEOEID  Logmegdgom  Bmbdo
05394005 0bLAHOGMGHOL MBsFIOMIgdol dogm, 9Ju3goE0Yddo FgaMma9dMwo
96@™MImwmyo©o, JaBm- ©d 9BM3MIHBOGHIOOL, MdMOLBI0MYOOL, [3how s
bmaogho dbgo  dmdmAfmzsMms  30e9d309d0, MMIGLMS ©Fv)ds390580 OO
P3cowo domdmzol m. 09a9WwemGL. Lsdfmbodmo 90-0560 Fargdol dmgargbgdols
090093950 3960 Bmbghbos  J390oM353¢gdoL,  mObommemaom®o @y  dlbgowo
dddfHmgzmgdol 30e9J309d0L osMBYbs, beaerm odommomemyom®mo 3megdEos o330l
doBbom 209930 LodoMmz9wml gMmgbro d4bgmdol BmmEomaool 4sbgmaoegdsl.
©90LIMZ0L 59BHomMo 9080bstrgmdls 3M9d30900L 99dAHOMbMwo
394905300 (1530ME9J30M FMBEOUL 2509 b. dgAIWsGO).

0bLEOGHMEOL 75 {er0sbo sOLYIMBOOL obTogermdsdo 890ddbs IosMo LsdgEbogmm
d0dEPOMMY3Y, Mmdgendog 0530MmgMHoos  BMMEMmQ0® 39360969056
53933060900 bbgesalbgs  §399b9ddo  godm3gdmeo  ogbgdo s  Lsdgsbogdm
JMObsergdo.  00doMmmMY30L  3mI3wgdBHs3osdo oo  fi3owo  dovdn3ol
d0dEoMmmMY30L  306M39¢  AdRgl 5. 9dBodgl.  Tobo o335 gdol  F9d9Y
B0dE0MMY3oL 9B 90s . 35G9M505, BOBWOMMY35MJd0: . ©3069x35dg s a.
AY9995330¢00. 595595 d0dOM™MY30L 45gs b. dgEmsdy. dob doge dgagboe 0dbs
3000MmmM930L  BMBEOL  JEgdBHOMEMWO  JoGHOWMYo, M35z 9030w {i3mds
15393b0gOM WOEHIMSEHMOB.

Pangdol  @obdoganmdsdo  8mboggdgdo  LodoMmzgrml  gombols  glbgd,

99b3960896@ Mo 33093900L 909300 J3996JIMEs Lbgsslbgs BogMmMsTMMOLM 1)
6930mbMe  Bsdg3boghm  §m@Mboergddo,  brmermyools 0bbEBoGHMEOL  IOHMIgddo

(06LEHOGMEBHOL MLYOOL VOB WYIY I EJIFNE0s 0BLEOGHWEGHOL TOMIgdOL 23
G™I0), 259mE90wos  bodsMm39wml 3bMzgwms  bsdgsmml 4 GHmdo, dmbmyMorogdo
LodoMm39wmTo 203039 gdwo MbgMbgderm s bgMbgdwosb 3Ebmggwms Tglobgd,
LodoMmM39wml M93HgdoLs s ddMIHM3MIOOL SEHWSLYOO, Jo9GOWMYd0, Lbgssolibgs
0935GMMH0  30M90wqd0, 163393900, gdbozmbgdo.  Msmerglo  Llmergdolsmzol
MbgMbgdm  3bmggwms  BmmEmaool,  35MBoGMmEmaool  Lobgeddm3sbgwmado,
3990399105 Lodommzggarml "Homgmo foabo” s bbgs. 0bbGHoGMGHOL smbbmdoom
BoBOM©O  56M59MHM0  LogMHmsdmMmolm  mbol 3mbxgMgb3os s bsdmdsm dgbgzgrMo.

0bLEGOGHMGO  BsMIMYos 0ol Lobgardfogm  MboggMLo@gBol  ©MmIEGMMbEMMOL
30059590 J0ToMHMYgd0m "(3bM39wms sdYsOML LEAHMWYIGHMMS S ORBMBE03S”

(©@©golsm3zol 0bLEHOGHWEHI0 IHBo©IYdS 7 MIBHMO6EF0).
Dmmyool 0bbEGoGMEGHOL d93bogMgdo 5B sbsddIOMIMdI6 dlmgeomls

bbgoolibgs Lod93bogMMm-33w 930, 0bLEGHOEHEIOMIb, 31H9m090mob Qo
MB039MBOEIGHYO-096, 2o9MHN05693)0 5M1056 Lb3ELBZS LEgMMSTMEOLM LsTg36ogM™
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MmO960Ds309030, IMbsFogmdgb LogHmsdmMolm s Mgaombreo 3:mb5396MH9b309d0Ls
5 3mbaMgLgdol 3/Fomdsdo.

Dmmmyool 0bbGoGWEIo dmem fargddo 459md39969dgero IOmdgdo

3990myg9bgdmeEo @o@gMo@EG.:

1. 356930 (1941). s0figms LosdgBMUs BodoMmzgarmbs. Labgwdfoxm »bogzgmlodgEob
290m3399MdY;

2. 9. Bbsodg (2003). LogdoOmggurml 3mBgdo (1852-1932). mmdogolo, §3. 28, 38-45;

3. 5. 8oBsdgo (1958). BmmEmyool 0bbEHOEEOL Joge LodsOm39wwml 3bM3gEms
bodgodml  Fgbfogerol  doMomso  099pJ00.  LodsGmggarml  dgsb.  935.
Bmmwmyool 0blGo@MEHOL IOmdgdo, ¢. XVI, 93. 5-20;

Axagemus Hayk ['pysunckoit CCP (1981). Usa. »Mennuepeba». Toumucu.ctp. 191-202;

5. B.E. KypauBunu (1977). ITapasuronoruveckue nccirenosanus Mucruryra 3oomoruu AH
I'CCP u ux gmanpHeiimue 3agaqn. B c6. «[lapasutonoruyeckuii cGOpHUK», T. 4, CTp. 5-27;

6. Lodo®mzggarml  d936096Mgdsms  gBM3bMmo 535009000l  sGJogoL  Brmmermyools
0bLEGoGHMEGOL 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
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and small mammals inhabiting Georgia. Online cataloguing of the materials of the collections is
underway.

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, Iraq,
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 Irag, India and
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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).

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 Vake District of Thilisi City, between territory of
“Mziuri” Park and Tbilisi 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;
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- 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
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 19th-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

Kizil6ren, 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.
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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.

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 "mgmmmogs atode [thethrthava grata]” [20].
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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 Kizailirmak 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 Golii, Istanbul;

- Central Plateau: on February 13, 2005 at Kulu G6lii;

- 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 sg.km; 290 m above the sea level;
max depth 7.0 m) and Kumisi Lake (3.4 sg.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
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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].
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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 pm; 400 pm), 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].
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Type materials were deposited in Institute of Entomology (Arthropods Laboratory),

Agricultural University of Georgia.

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: Jjuniperus sp.
(Cupressaceae); Slide N: 613; Date: 16.05.2012; Georgia: Dendropark of Agricultural
University (4148 N; 044'46 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: 7axus 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. beglaroviLivschitz & 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 Ventral side: Ano-Genital plate;
Body structure. Setae on the Opisthosoma.

2. A. Paviovskii (Reck, 1951)
Synonym: Brevipalpoides paviovskii Reck, 1951.
Host plant: Ephedra procera Fisch. & C.A. Mey. (Ephedraceae).
Distribution: Armenia, Tajikistan, Georgia (Tbilisi 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].
3. A. tragardhiSayed, 1950.
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Synonym: Pentamerismus tragardhi Baker & Pritchard, 1953; Aegyptobia (Aegyptobia)
tragardhi Mitrofanov et al., 1975; Aegyptobia ueckermanni Khosrowshahi & Arbabi, 1997.

Host plant: 7huja 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 er 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 er 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 (Tbilisi 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: 7hymus sp, Atraphaxis spinosa L. (Polygonaceae).

Distribution: Tajikistan, Armenia, Azerbaijan, Georgia (Tbilisi 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; 7enuipalpus vitis Womersley, 1940.

Host plant: 7rachycarpus fortunei (Hook.) (Arecaceae); Camellia sinensis (L) (Theaceae);

Citrus limon, orange (Rutaceae); orchid (Orchidaceae).

Distribution: USA, South Africa, Palestine, Western Australia, Georgia (Tbilisi, 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
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al. (1986), De Leon (1961a, 1965a, 1965b, 1967), Evans et al (1993), Gupta (1986), Gupta &
Chatterjee (1997), Hatzinikolis (1986b, 1986c, 1987), Livschitz & Mitrofanov (1967), Lo
(1969), 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 er al. (1968/1969),
Welbourn et al. (2003), Womersley (1940) Zaher er 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¢, 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, 1986¢, 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); Citrussp. (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 er al (1974), De Leon (1961a, 1965b, 1967), Duzgunes (1965), Ehara (1966), Evans
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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 ez al. (2003),
Zaher er al. (1984) [1].

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 &
Ashfaq; Brevipalpus daqingis 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 /imon (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, 1986c,
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 er al. (1968/1969), Welbourn ez al. (2003), Womersley
(1940), Zaher er 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 (Tbilisi, Batumi) [1, 6 - 10, 14, 18].
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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 (Tbilisi, 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., Fraxinussp. (Oleaceae).
Distribution: Tajikistan, Georgia (Thbilisi) [1, 6- 10].
Redescriptions: Meyer (1979), Mitrofanov & Strunkova (1979) [1].

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

Brevipalpus carpini Meyer (1979).

Host plant: Carpinus orientalis Mill. (Betulaceae).

Distribution: Ukraine, Greece, Georgia (Tbilisi, 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),
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Hatzinikolis (1987), Hatzinikolis & Emmanouel (1987), Hatzinikolis er 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 (Tbilisi 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 (Tbilisi 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).
Distribution: Greece, Georgia (Tbilisi, 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
pulcherCan. & Fanz., 1876; Brevipalpus pulcher Can. & Fanz., 1876.

Host plant: Mainly bushes and trees of Rosaceae family; beech (Fagaceae).
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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 er al. (1968/1969), Wainstein (1960), Zaher &
Yousef (1969), Zaher er 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 er 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 er al (1968/1969), Zaher et al
(1984)[1].

Genus- Pentamerismus McGregor, 1949

23. P. erythreus (Ewing, 1917)
Synonym: 7enuipalpus 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: Cupressussp., Tuja sp., Juniperus sp. (Cupressaceae).
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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 er 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), Chaudhri er al (1974), Ehara (1962, 1966, 1969),
Gutierrez et al (1989), Hatzinikolis (1987), Livschitz & Mitrofanov (1967), Meyer (1979),
Mitrofanov & Strunkova (1979), Mitrofanov er al. (1975), Pritchard & Baker (1952, 1958),
Sadana (1997) [1].

27. P. taxi (Haller, 1877)

Synonym: 7enuipalpus taxi Haller, 1877; Pentamerismus morishitai Pritchard & Baker,
1952; Oligomerismus taxi — Mitrofanov et al. (1975).

Host plant: 7axus baccata L., Taxussp. (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].

Genus- Tenuipalpus Donnadieu, 1875
28. T. baeriReck, 1956
Host plant: Mimosa sp. Lagonychium farctum (Banks & Sol.) Bobrov. (Mimosaceae).
Distribution: Georgia (Tbilisi 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].
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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), 7axus 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. dubininiReck, 1951

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

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

Distribution: Armenia, Azerbaijan, Georgia (Tbilisi 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. kobachidzeiReck,1951

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

Distribution: Ukraine, Uzbekistan, Georgia (Tbilisi, 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: 7enuipalpus 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 er 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 er al. (1984) [1].

33. T zhizhilashviliae Reck, 1953
Synonym: Tenuipalpus japonicus Nishio, 1956.
Host plant: Diospyros kakiL. (Ebenaceae).
Distribution: Japan, Greece, Georgia (Seaside in Abkhasia and Adjara) [1, 6 - 10, 14, 18].
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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].

10.

11.

12.

13.

14.

15.
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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 11 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 andharvestman — 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
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Genus - Dina Blanchard, 1892
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)
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.
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,
det. 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. ?
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det.

Distribution: Tsakhi (Gogoleti) Cave.
Literature: Birstein &L opashov, 1940.
Order — Glomerida Brandt, 1833
Family — Glomeridae Leach, 1815
Genus — Trachysphaera Heller, 1858
Species —T. minuta Golovatch, 1976
Distribution: Shareula (Shareula 1) 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,
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
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Species —P. mirabilis Clerck, 1757
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.
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Genus —Metabelba Grandjean, 1936
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.
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Literature: Murvanidze, 2014.
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.
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Species — Ch. voigtsi (Oudemans, 1902)
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 Borner, 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 Borner, 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 Schéffer, 1896
Genus — Folsomia Willem, 1902

52



XXIV Proceedings of the Institute of Zoology 2015

Species — F. candida Willem, 1902

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 Borner, 1901, sensu Massoud, 1971
Family — Arrhopalitidae Richards, 1968, sensu Bretfeld, 1999
Genus — Arrhopalites Borner, 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— |. 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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5300 M930mbob (slisgwgm bsgdsGmggerm) dmzodggdol Mbgmbgdgrm

3b™39egdol sbmEGoMmgdmeEo oo
3. doMrxodg, 0. 37YMH3560d9, 0. 55000, 3. Bbs3sdg, . 3MBEsdy, ». FMbsdzowo,
B. 3053059300, . Lognsys0s
Mgbomdg

GoFol M930mbol (L3 gm LodsMmzggarm) dw30099dol Mbgdbgdarm 3bmggargdols
B0GHoMmMo  bos  Fgagbowos  1s3Mmse ©s  WoFIMIGHMOME  dmbs3gdgdby
©Y4MEbmdom. MbgMbgdwm  3bmggwoms 73 Lobgmds 900l M9aoLEMO0MYdMEO
396OLbGHWWo 9003089900050, MMTJEsPD 29 Lobgmds 80933bYds K 5336056 FH3039dL,
12 bobgmds - 3MBgbosbgdl, 8-8 Lobgmds - MmdMdJdLS o IPgMgdlL, 5 Lobgmds -
3M935¢x3gbgdL, 4 Lobgmds - dmemlizgdl, 3 Lobgmds - 300mbbsomadLs, 2 Lobgmds
3OMIMOH0gegdl s 1-1 Lobgmds - §r@dgasls s d00ds3L. Bgdmom  s0bodbmeo
MbgMbgdmgdo Im3m390eos 11 dmg0d9d0. bobgmdsms oglodoermEmO MomEYbmds - 24
Lobgmds 9M0ol  M9aoLEMOMdMEO (35boL  (Fmamegmol) dwz0dgdo, 95306 OHm©LLE
dbmwmE 1 Lobgmdss M9gaoLEM0MYdMwo Fomgmes II-ob dwg3009do. IME35¢g39bgdol
23500 Ratcheuma Golovatch, 1985 g3bggds dbmerm@ MoFodo. 399gao Lobgmdgdo s
J39L5bgMdgd0: 30dMULBsomgdo - Caucasoligidium cavernicola gogoleticum, s Bryocamptus
birsteini; df96gdo - Bryaxis hypocritus, Inotrechus injaevae, Troglocimmerites djanaschvilii,
fmdgems - Dina ratschaensis; 9Msgscrggbosbo - Ratcheuma excorne s 9000530 -
Nemaspela femorecurvata s6osb MsFol Ggaombol ewm3swMo gbgdgdo.
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23500 AphisLinnaeus, 1758 (Hemiptera: Aphidoidea: Aphididae)
Lsgds®momgganmdo

6. 35b@sdgt, 8. dstxsdg?, 6. Bs3zzg®odgt , 6. 30bfm®sagowo!, §. dsb@sdg!
1BmmeEmao0b 06bEH0EME0, 0e0sL babgaedfogm »bogg®Lo@gdo,

JogdmEs bmaomysdzowol 3/5, 0162, mdowobo, LajsGomggmm
nanabakhtadze@yahoo.com

L55gdoOm39mb 53O0 16039MLOGIGO,
5300 5035996900l bgogsbo dg-13 39, Mdowobo, 0159, LodsGmnggawm

shalva.barjadze@yahoo.com

BLAM3dBHo. FguHogeowos Lodo®mggeml gombols Aphis-ob 23560l Labgmd®O30
39350 x39MM3600s.  BoEIMGOME0s 23500l  BOMYIMEOMAO0MOHO S JIMOMEOMYOOHO
399M33093900.  LodoOmzgeml 8 REMmOOLbEGHWMWwo  Ms0mbol  I3gbsegmwmdol 6
390303506 LaMEYgedo M9RoLEHM0MYOMW0s Aphis-0b 23560l 20 Lobgmds s 9HMO
J39bobgmds.  Fomo  MIOZWILMBS  BIONMBMMOMZBO  BYolb s LYdsE3Ho
LoOEYwgdol d0bsstos s  Asteraceae-ls, Labiatae-ll ©> Onagraceae-ls mysbgdols
939656990%g 5006086905, Aphis-ol 235600 3MWORsYIO0 s FMbMBIYGO0  FoMdMOID
ME0RMBOAJOL.  MJRoLEAHMOMOME0s 43500l 12 Lobgmdol s 1 Jgglobgmdols
JO@IMbMINo  Mobgzgdo.  IMIOo  JOHmAmbmdmwo  Gosbzos 2n=8. mombo
Lobgmdolbomgol: Aphis cephalariae Barjadze, 2011, A. Urticata ].F. Gmelin, 1790, A. veratri
Walker, 1852 o A. vitalbae Ferrari, 1872 356G0memyom®o dmbs3gdgdo dowgdoaros
306139005Q.

1533560m  LoGyggdo:  doMIMIZogBgM™m3bgds,  Aphis,  3sL30bdgaro  I39bsGY,
JO@IMBMIgdol MoEbgo, LodosGmngzgwm.

dgbsgsemo

Aphis Linnaeus, 1758 Aphididae-ls cxxsbols 89056090000 sboegsbMos o BosMonm
393MEJOME0 335005, 030  LBobgmdMO30 M35 RBYMHM3BId0m  QoFMOMBY3s  ©d
©90LsmM30L 500-Bg g LEbYMBLL 59M069dL [1]. 43500 LOITIMO LEOHVYYMBOW SO
d9LFogaowo  Godumbmdom®mo, 3BoMbolEGHMMO S B0MYZMELMROVIN0 MZ5BsBOOLO.
@0 3YMGM50 33H30905 75 Lobgmdol 35MOMEMYOMMO g8M 33193900l J9gaq003 [2
- 4]. Bggbo 950m33193990L ©5{iY9d59Y, 335M0OL Lobgmdgdol 10% 569 49 Lobgmds s
J3qbobgmds,  M90LGHMOMGIMWO  0gm  OMAMOE  LodoMM3gml  SzoMRBIM6Ol
Pomdmdopaabgeo [5 - 7]. 8mbsggdgdo om0  FmOBMEMYo0l,  o3MEILgdob,
d0MEMao0ly S 93MmMmool Tgbobgd JoM0mOEsE oo Loy3mbols 20-90-0sbo
fegdol BsdOMAgddo 8modmaggds [5]. 9900909000 Mabsdgmmzg dmbsigdgdo 2005-2011
£ 99000 IMHOWGOME G53603g 55dGMMIT0s Msz3dmydowo [5, 6, 8,9, 10, 11]. Aphis-

ol 3356M0L IGO0 A5TMI335 LoJo@mzgwmdo B39bsdY 96 Bo@o®mgdmws, beagnm
39M0MEMP0IMH0 035¢LBOOLOM 0yo LogMNMmE FgMLFageguo ogm Lods®mgzgermdo.
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b9 gdosb  godmdobsdg dJobbo ogolsbgm  LodsGmggarmls  Aphis-ol
33500l LobgMmd®m030  IM35WRIOM3DYBOL,  BOMYINWMYPOMEO S JIMOMMYOYOO
d9LPogams.

3sLogms s BgoMmEO3d

390m33w93900Lm30L  298Mm309gbgom  Log@sbGHm  3Mmgddolb — GNSF/ST06/6-086
Rodeqddo  2007-2009 ).  9m3m3z90o  dobows.  MRGMOM S BO0sbo
35696my9byB M0 8g®mgdo s III-IV 5530l Wscz39d0 9358MH™39m LogsMmzguml 8
BLMOOLEGHME Goombdo: 0d9Mgmo, bg30, Jobgmo, MsFo-wghbwmdo, Igbgmo, xogz5bgmo,
53905 O JoOmEo s 9396509 MdOL 7 39MHEH035 M LoMBHYgurdo (0sy™msds 1).
Aphis-ol 2356008  gsbobGHWOO S BOMYIMMMAOMMO  250M33¢293900LM30L
36935053900 ©35dbsgm x. FoMEH0boL dgomozol dobgzom [12]. Lobgmdgdol
00095G0x3030MgdOLMZ0L  godmgzgoygbge M.  dwgddgbols s 3. obGm3oL  doge
390000535H90@00 B0 3393900 [2 - 4]. 35O0MEOMA0MHO 350M33¢)3900LM30L JOHMIMbim-
3o 36935053900 ©935dBogm M. dgddgbol gm0 bYy IYyMbmdom [13].
0000MJM0 bobgmdolmzol 93595650 bgm Lsdmswmo 7 9abg83wsco, MmomMmgeo
93999305Mm00 30 ©3530594MB0E09e0 bo®olbols Lsdswme 30-0g IgBonsbmemo
ROOROES. 935000690 JOMIMLMIGOOL MHo(b30 S IMOTFMEMYOS.

390093900 5 BRI MdS

39903309 BEomOobGEr MHo0mbddo 83390Mo@  goblibgsggdwo dbgdm030
R0D03MM-39MMOROMO  3060HMBIOOLS @S I3965MgMwo  LygsMOL  BsoMzgMHM3bgdoL

3900 3920900l LobgmdMmo30  IM350R MM3bgds  500bodbgds. L  B3z9b  dogH
39903 gboeos 39Mmqd0L 83 Lobgmds s MmO J3globgmds, GMIgdog 39 235ML
3969393690056 (mxsbgdo Aphididae s Adelgidae). —Lsbgmdgdols 25% 56+ 20 Lobgmds
@S gm0 J3qLobgmds  Aphis-ol 3500l  [ommIsygbgeos.  IbsMRIE 93509330
Lobgmdqdol ®ogbgzo 1-sb 6-0cg 350M06M9dL. 3065006 Lobgmdgdols FoglodsermEo
omgbmds Aphis-ob 33500 259M3e0b@s, BO3sMOMEM, MMI BodsGmzgerml (0bgzy
OMymO3 benwom) Rombsdo 43500 bLobgMdM030 M35 xBgMHM369d00 godmoMbg3zs.
B396 dogh M90LEHOOMIOME0 LobgmddoEb (FbGowo 1) gbomo — Aphis cephalariae
3bor0s 936096Mm9d0Lm30L [8], 2 Lobgmds: A. salsolae (Borner, 1940) oo A. vitalbae Ferrari,
1872 30639o5 Mga0LEHM0MYdM0 353356008 MHgaombolbomgol [8 - 10], bemwm A.
stachydis Mordvilko, 1929 ULsdoOmggeml  gsmbologol [11]. Bggbo  gsmboliGwy®o
399m330939000 bodsOmmzgwml Aphis-ob 33560l LobgmdM030 8935RgberMds 0D~
@5 4 LEbgMBO” S MY 49-0b b33 FgoEobs 53 Lobgmds.
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3bO0oo 1. LogdoMm39wmL BEMmOOLEWE Msombgyddo B39b dog®
6930LGHO0MGOM0 Aphis-0ob 2356MH0L Lobgmdgdo s J3globymdgdo

Lodswang
MHoLEGH™MWOo bog0L
Ne B[O
Lobgmdgdo 650060 @606 0sL306dgero d39bstg
(©)
Aphis affinis
1 del Guercio, 1911 0d9MHgmo 217 Mentha sp.
A. cephalariae
2 Barjadze, 2011* 039M900 1920-2004 Cephalaria gigantea
Ledeb.) Bobr.
X935b9m0 2092 (Ledeb.) Bobr
A. craccivora Koch, 1854* Iranecio taraxacifolius (M.Bieb.)
C. Jeffrey™, Minuartia micrantha
3 099690 147-217|Schischk. ™,
Robinia pseudoacacia L.,
Taraxacum officinale Wigg.
Onopordum acanthium L.,
bogo 1990-2296 Trifolium ambiguum M.Bieb. ™
Medicago caerulea
X23°0900 2037 Less.ex Ledeb.
A. fabae fabae Cephalanthera damasonium
4 |Scopoli, 1763* 654-737 |(Mill.) Druce**,
Chaerophyllum aureum L.
Chaerophyllum aureum L.,
0096900 1444-1792 Rumex alpinusL., Samc'u]a
europaea L., Tephroseris
cladobotrys (Ledeb.) Griseb. **
9975 Tripleurospermum caucasicum
(Willd.) Hayek™
Galium sp., Pastinaca armena
1829 |Fisch. & Mey.™,
Valeriana officinalis L.
Cirsium obvallarum (M.Bieb.),
Cirsium sp., Epilobium
angustifolium L., Heracleum
asperum M. Bieb.*,
bggo 2096-2198 |H. sosnowskyi Mandenova,
Orchis sp.,
Polygonum carneum C. Koch™,
Seseli transcaucasicum Pimenov
& Sdobnina
Epilobium angustifolium L.,
2858 |Seseli transcaucasicum Pimenov
& Sdobnina
Cichorium intybusL.,
O23o-oBbgdo >78-697 Tanacetum parthenifolium
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(Willd.) Sch.Bip. *

Campanula lactiflora M. Bieb.,
Heracleum sp.,

1957-2215 Rumex alpinus L., Rumex sp.,
Valeriana cardamines Bieb. **
973 Centaurea iberica Trev.ex
Spreng.
8glbgoro ffpz sp., ]ngztalzs 1%'1.'zu‘gmea
1407-2080 & ercz*c eum antasiaticum
Manden.**,
Valeriana alliariifolia Vahl
Gentiana asclepoidea L.,
Jobgomo 1866-2169 |Rumex alpinusL.,
Senecio othonnae M. Bieb. ™
53560 140-331 7 anac‘etum parthenium (L.),
Sch.Bip., Zea mays L.
A. fabae subsp. mordvilkoj Arctium sp.,
108-392
Borner & Janich, 1922* 089900 08-39 Rumex conglomeratus Murr.
Arctium sp.,
X935b9m0 1802-1973 |Rumex obtusifolius L, Rumex
sp.
dglbgmo 1195 |Arctium sp.
A. farinosa Gmelin, 1790* 3
5 1990-2106 Salix caprea L., ) )
b930 S. pseudomedemii E.L. Wolf*
2858 |Salix pseudomedemii E.L. Wolf
6 A. frangulae group 6530-coBbgdo 9348 Epilobium angustifolium L.
JoGono 1180 |Nepeta mussinii Spreng.
7 A. gossypii Glover, 1877 odggoro  |108-209-217 Lam{um albumL.,
Punica granatum L.
Chamerion angustifolium (L.)
bgzo 2287 Holub.
A. hederae
8 . 009690 155-217
Kaltenbach, 1843 Hedera helixL.
Mo Fo-enghbmdo 578
A. pomide Geer, 1773" Crataegussp.,
9 209-654|Malus domestica Borkh.,
0996900 M. orientalis (Uglitz.) Juz.
1255 |Malus orientalis (Uglitz.) Juz.
10 |A. ruborum (Borner, 089M9mo 108-209
1932)*
) 535-ghbmdo 578 |Rubussp.
3FoMo 231
11 |A. salsolae (Borner, 1940) 0896900 217  |Bassia prostrata (L.) Beck
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12 |A. sambucil., 1758 0996900 392 |Sambucus nigralL.
13 A. sedi Kaltenbach, 1843 8gsbgoro 1195 Sedum maximum su,b sp.
ruprechtii (Jalas) So6
A. solanella Theobald, Cyanus cheiranthifolius (Willd.)
14 |1914 00396900 1158-2141 [Sojak™,
Leucanthemum vulgare Lam.
bgzo 2170 |Rumexsp.
Mo Fo-cnghbdo 1763 |Campanula latifolia L.

5306 194-324 Lactuca macrophylla ’(Wlﬂd.)
A.Gray™, Solanum nigrum L.

A. spiraecola Patch, 1914 Erigeron acris subsp. podolicus

15 0896Mgmo 737 (Besser) Nyman*"
A. stachydis o
16 Mordvilko, 1929 bggo 2106 |Stachis silvatica L.
A. urticata L .
17 .F. Gmelin, 1790* 0996Mgmo 217-654|Urtica dioica L., Urtica sp.
b 2128
932 Urtica dioica L.
Jdglbgomo 1195
18 |A. veratri Walker, 1852° bg30 1792-2552 | Veratrum lobelianum Bernh.
19 |A. verbasci Schrank, 1801 bg30 1829 |Verbascum sp.
dglbgomo 973 | Verbascum thapsusL.
00 |A- vitalbae Ferrari, 1872° 05 Fo-cnghbmdo 578 |Clematis vitalbaL.

* - Aphis-ol 2356M0L 35HOMEWMA0MO0 30O 4503390 Lobgmdgdo;
- 95b30bdgero 9396969900, GMAWGdBY3 Aphis-0ob 235M0L LobgMdIdO s J3globgmdgdO
299m30bos 30MH39ws.

B396 dogH 459m33egmeo 9;3965M9™dOL d300 39MGH035C M0 LM EYw0Ib
Aphis-ob 335600L Lobgmdgdo M9gaoLEHMmOMYdYos 9dgldo (E0sa™msds 1). Lobgmdgdol

95gdb0ToMH0  M5MEIBMBS  BIOOOMBMMNEMZB0 BHYoL s BB ME  Lo®Eywgddo
500M0bgds: 13 s 9 (LoghHmm Momgbmdol 36% s 25% dglodsdols). sbsBIb
LoMEYegddo 2 56 4 Lobgmds 3b3wgds (6% 96 11%). GMymOE hsbl, LodsGmngzgerml Aphis-
ol 23560l Lobgmdgdo  dOMOMIPIP  BIONMBMNEMZB0  BHYolb s LB MEGIO
Lo EYegdol B0b5IMBO 560sb. Lobgmdgdo: A. fabae fabae Scopoli, 1763 s A. craccivora
Koch, 1854 oG 50056 3530390999900 bb3oslbgs Lot Eygerdo (©osg™sds 1).
LodoMmM39wml oLy s B3MOL obdsgBHaddo B39b dogH MgaoLEMOMYOWOS
dvaM9dol dsb3obdgero 165 Lobgmdol 9i3gbstg (111 a3000, 43 mxsbo). 72 dsmysbo (55
33960, 26 mxsbo) b LsgMmnMm MH5MEIBMdOL momJdol bosbgzs®o Aphis-ol a3sm0l
Lobgmdqdol Fol3obdgeos (bMowo 1), Mog 339500l LobgmdMmo30 B35 T3gMHM369d00m
@5 Gobo  GomBmIsagbargdol  GHMMmamEo  B3gEoswobBsEoom  s0blbgds. 33900000
139309¢0bs300l  dobgz00  Aphis-ols §35M0L  Lobgmdgdo 3 XeMNBOIO  0YmBOsH:
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30E0RBRJO0, MEOYMRBIRJO0 ©5 IMbMBsAgd0 (0sMsds 1). Imbmasagdo (35%) o
3Mm0x53900 (40%) FoMdMOID MEr0yMRoa90L (25%).

11 q
10 A A A A A& A A A 4
[ A 4 & 'y &
814 & A A A & A
T A * o » -
6 1 & & & @ - - LN -
5 4 .
4 - - - -
3 4 * w -
2= - & - ® @& F @& B - = - -
1

; w1 ; 2
ST EIIFFTFESTIFFFEFFSES
5"@533&5? .¢,§<?§..7;.~'-&“~$‘$5'$'$
TSI EFTIFF TFEF s ER
R i~ A o - v w T T e Y
oF Xy & ' . i '

©053M335 1. Logo®mgganml  Aphis-ob 343500 bobgmdgdol  gsbsfowgds  39MHEGH03owEM
LsOEGHYgddo (8) @d 3390000 b3gaoswobogos (A). Y ©gmddbg: 1- bHgdgdol, bobggs®-
M0bMgdols s M0 IGPbMO FHYoL, 2-GsMHmMmBMmMEMm3zsbo GYol, 3-8wdfofizosbo @yol,
4-0000L  JugHmrowmmo d3ggbsmgmemdol, 5-8ool LEY3gdol, 6-bBoW3MMmO, 7-5¢E3MGO, 8-
9mbmx359900, 9-m0yMmx33900, 10-30¢05359900.

B3960 @odm3zag3900m, Aphis-ol 43560l Lobgmdgdol MIMsgeglmds Asteraceae-,
Labiatae-s ©@5 Onagraceae-ls cxsbgdols o6dmdoagbwgdbHg 30bsMMBL. ©sbsmRgbo
Mx9Hgdol  939bs0ggd0 2350l  TBMWMP  MOMM-MEBIMES  Lobgrmdsl  Jsl3obdemdL
(30553030 1). Aphis-ob 33560l Lobgmdgdo 30MH39wo© 250m30bbgb Lods®mgzgarmls
RmOob 18 Lobgmdol dzgbotgbg (17 3500, 9 mxsbo), GMIgEms Jmeol  4:
Lactuca macrophylla (Willd.) A.Gray, Heracleum asperum M. Bieb., Valeriana cardamines
Bieb. s 7Tephroseris cladobotrys (Ledeb.) Griseb. 3s335b00b gbggdos (sbGowo 1). A. fabae
fabae LogOMME 30M39s© Q9IM3w0bos d3gbscrggdby: Chaerophyllum aureum L.,
Heracleum sosnowskyi Mandenova, Seseli transcaucasicum Pimenov & Sdobnina s
Valeriana alliariifolia Vahl, boem A. solanella Theobald, 1914 ULobgmdsg Campanula
latifolia L.
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30523030 1. Logo@mzggamlb Aphis-ob 33560L Lobgmdgdol gobsfowgds dsbdobdgwo
9396569900l mxsbgddo.

Lodo®m39wwml Aphis-ol 33560L 12 Lobgmds s 1 J3globgmds 30M39ws@ godmgz03-
3009 35MHOMEMA0MOO0 M35 BHBOOLOm (bGowo 1). 890093900l bsforo dmigdmeos
B396 3d03s3090d0 [14, 15]. dglfogaromo bobgmdgdosb mmbo Lobgmdol: Aphis
cephalariae Barjadze, 2011, A. Urticata ].F. Gmelin, 1790, A. veratri Walker, 1852 o A.
vitalbae Ferrari, 1872 35600@&030 3063905055 godmgwgboo (L. 1).
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by. 1. Aphis-ob 23500l mmbo Lobgmdol dg@sxsBMHo GoORoGgdo: o — A. cephalariae; d —
A. urticata; 3 — A. veratri;, © - A. vitalbae.

B396 096 dglfogerowo Lobgmdgdol 35G0ME039030, Mmxsbols Lbgs Foedmdsygbaryg-

ool dbpoglo,  3mem30693H0376M0  JOMmImbmdgdo  500bodbgds.  Lobgmdgdo

JO@mbmdgdol  Gosbgom  2obLb3s30 806  gPMTsbgoLYsb.  Fsm  39M0OMEGH039080
LGS0 8 (2n) JOHMIMLBMTs 50MOEbYds. FodmMbszwobos A. farinosa Gmelin, 1790,

5603
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OmIgedoi 2n=6. 30650006 2n=8 ULobgMdIOOL O WMLz gbmdsdo g3bgzgds (11
Lobgmds o 1 ggqlobgmds), 99330005 3035M9MMm, MM 030 BodsGmM3zgwml (0lyzg
G0 Abmgwom) Aphis-ol 335600L IMEICMMO JOMIMLMINo Gosbgos. JsMom@Eo-
39080  JOHmImbmdmmo  Gobzgdol  HBgdmembodbmmwo  dyMmemds, OGmymms  Holo,
933099600 M35eLIBOOLOM  SHIWYPSDBMPS, BMMOTsms LoMbgom FodmMBgmw ©s
3B6906H03 BHodumbgdl sbHolosMYdL [16]. s89gbs, Aphis-ob 43500 Lododmzgerml (0bg3g
G003 AMBELOM) 530MRBIY60L 3969dM030 X FMBOS.

51336900

B3960 290m3309390000 Bodo®M3gml BEMGHOLEI M50Mmbyddo MHYROLEHMOMYdWY-
o5 Aphis-0l 235m0l 20 Lobgmds o 1 439Lobgmds. Lodomggermdo (0lg3g @AM
doger MREomdo) 33500 LEbgMdM030 IMS35¢RIMHM3bxd0m FodmomBgzs. Lobgmdgdol
wd9GHILMBS  BIONMBMMNWMZB0  GHYol s LYPBIWw3M® LoMEYwgddo 93b3wIYdS
Asteraceae-s, Labiatae-ls > Onagraceae-ls mxsbgdols §o6dmdoagbergdbg d0bs®mMdU.
3MO0RsRJO0 5 IMbMGoggdo  Lobgmdgdol  MIMmIzEglmdsl  89oaqbgb.  g35M0lL
30 JOHMmIMbMIMwo Mogbzos 2n=8. Aphis-ob 43560 LoJoMMZ9EMmb S oS-
Bo AmgBwom 9830MBsMboL dMmBIdMm0Z30 Eogumbos.
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The genus AphisLinnaeus, 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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32600l dd9fm3zs6Hms 056589Mm™M39 8yMmdscmgmds
0bb035830000 5., 396IMOMZ0 5., BoGModg o.

BrmmEmyool 0bLEGHO0GHWE0, 0¢0sl bobgwdfogm Mboggdlodg@o
JodmEs bmaomysdzowol 3/5, 0162, mdowobo, bodsOmggam
a.bukhnik@gmail.com, a.s.kandaurov@gmail.com, ioseb.natradze@iliauni.edu.ge

09ls535¢r0

B39b60 33093930 Lofigobl XX U. 90-560 fargdol 390sb 0wgdl. 30M39w0 bsbdm gy
331935 BB 3bgmol Bs3mdsedo o b. gMoamegmol dosdmgddo 3mebgmols
O MODBY. 3063900 Dom0ma9bo, MHmIgeos B30b d92309J0bo, b
3B60MHM3MYg60BoMGdM  sbTsx@gddo dwdMIHmzsMms ©BdIO MHogbmgbmds s
o050 LobgmdMO30 I3 RBYH™M3b9ds  0gm.  33w9390Ts  ©oR3sbsbs,  MMI  0d
9900b393580, OHMOgLyE 35MTo BNOM3MYbmwo 3Mglo I3060©Yds, ddIfmzsMmMS
Rombs MBsew 0fjygdl 50AgbsL. gl 30 FoWPOMYdES 08L, MM 5M593>FMO OI330000
©mboldogdgdol  Bo@BoMgdol  dgdmbggzsdog 3o Tgbodwgdgero  oym  bgmbgdeosb
3b™39ms  Imbobegmdoll  s0gbs. 53539 OML  WOoEIOIGMGMo  {igsPmgdols
393603509, 3303965, oMo 0dols, MM sMLYdMEo dmbs3gdndo o6 Fggbo@yzolgdms
9O»3sbgnl, obobo o6 FggboByzoLgdm®s B3z9gh sMLOLEBHIIME  3309390L53. Sd0GH™A
3°50g4s  2m0sdo  Imd0boeg  ddMIfM3MNOoL  Msbsdgmm3g  dMIsMmGMBdOL
dgLfogamo.

39600L dMdIFmz50HMs Bombols 33eg35L 350-Bg 39 Hierosbo olBmEos 5Jal [1 - 3],
58 396H0m©do 3ol EsdEMd bsffordo (3mewbgmol sdEIMB0) sBMOHM3Myqbmwo 3Mgliols
3900 4565 mabgo, om3z0, dpgwro, gmEbzgho, xodo, oMgdo [4, 5], sbgmogzy
9aMd569Md> 2IMH00L BHoRMdBY. sM30, 3o s BMEHZIOO XM 30093 33b3Yd>
31600l bgeols s  dgbbgomol  Jool  GYom  IFPsOI  FIHEO™IYJODY.  obog
50bOB0dbs30s, OMI  ©5353059MmBOWGdWSsE  dgufsgeowo  Fbmwmp  3mwbgmol
©OMMdO  04m,  bsMPRID  sogddo  dmdndfmgzsmms  glfegerol  mby
9900856 90MEs 9JMMJMo bibgmdgdom (sM30, 339000, 25MIMWO VMMO, sOB30,
399O©Egeo) [6 - 9], b dz0oMg GHgMoGHmMoom ((3Gowo drdnIfmzmgdo 39OMOE
dobomMbs, L. Bodgmersgol dosdmgddo o U. 3s3oxzsmdo) [10, 11]. d9dsxs09dge
36M9dLYddo [12, 13] Ho®mdmagbowro dsbogrsi 96 FgqLodsdgdmEs MYoErMIE MY
@OoFIMOGHMOM @5 BOIMNBYMBM IMbs3gdgOL - 5. 3535350 [12] 4mB00LsM30L 56 53l
300090 5MEIOMO LobgMmds, AM0s-5F5Mm0OL dNYdOLLM30L-30 TbMmemm© 9MHMO
Lobgmds 8090000905, 2900580 253039 gde  Lobgmdgdl LogsGMomME  F9odegds
9035379036m0  Lobgmdgdo, OHMIWgdog 90  BsdMM™Io  ImEgdmeos,  OMPMO;
3930390900 00mgJdol ;g Lodo®mzgemdo, abogwgo bogdo®mgzgemdo, 9s30
B30L LB30OMDBY, LoTBOIM PILOZEJD bodsOM39w ™o, 3069 35335L0MbBY. $8y3560
Lobgmds BsdMMAdo 18-00; 5. x9b5330l [13] MBMsEMmE 41MO00LIMZOL JOMOMYIIEO
593 9 Lobgmds, 3M00-5350M0L  Jgobomzol 3093 14 ULobgmds, dsgo  Begol
Lob530OMBOMZ0L 4 LobgMds, BMMOLMZ0L JMMO bobgMds, IBsMgbo 10 dogmomgds
000gdol 9o LodsMmMNZ9EMBIMZOL, LD LJsGMZgErMmbsmzol s 5.9. (Lvyen 38
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Lobgmds). 53539 @OML Lbgoslibgs (4o mgdosb MM 08 EOMOLLM3Z0L 36mdogo
0ym 54 Lobgmds [14 - 19].

o BYM@GMSdo Abbgowo dwdwdimg®gdols Tglobgd go3mEgwgdol oMy bdoMow
909m0mgds J1M05-5F50M0L g0 ©s 8530 B30l LsbsdoMm MBRGM BMLEBHO SOl
30MPOMPIWH. MBOM 3m6309GME0 Fobos BM393ME0s 5. 5MSOMEIOL, 5. 353565d0Us
@5 L. 3mbosk 65dGmdgddo [6 - 9], ®MIwgdoz Fbmem@ 6 Lobgmdsl (0Mgdl, dz9wl,
39O MO, 5OR3L, IM3LS O IMOEOIWL) gbgds. Lbgs Bmbsggdgdo Albgow
dwd«dhmgmgdbyg, OMAgddoi J0gm0mgds 5F5M9-2w9M00L J9g0 doMmOMEIE 30bEHM0dol
6536035l (5F565) 9bgds, 9453 bAoMs® BMLEGH0 900l Jommomgdws [13, 20]. 0dob
3990, OHm3 3063H®0doL bs3Mdoo DBmsb dw0ge Moberm3zgds Mool LEBOZMU,
953505 805 bobm (53569, 30600l bs30Mdoo) s gmdol dos (3M0s) dgbgomols
Jobgs 2obarsggdemo, 9mm3sbgmobash 15-20 30MmdgGHM0mss ©sdmM9gdgmo, Bz96
99Lodegds d0306693m, MM 4mE05-53500L Jgolsm30L J00MYdMEo bobgmdgdo
9035399006 gM05L53, Jomdg@gl, ™A dsmmzol dglbgmol Jgob gl dmbszzgomo
$0b5500gMdsl 56 FoMTIMYIBL LOWSdOL oTM.

300093 MBOM 359963393905 BMY0gMmo bbgs Lobgmdol s®LYdMdOL Fglodegdermds,
590 sa0wo FJogmomgds sbY: ,33b30Yds POMJIoL ;Mg LodoOmzgermdo, b
L3 m LodoMmmM39w™To“. gl F0M0MYds, MMYMOE Fgbo, LOWWOosEsE 90 6odbogl,
G0 bobgmds 306898 IMBOJLOMYOOS AYMH05T0, 9B SOBYOMBL  OTOPIBEWIMYOIEO
Aobors  LEIMBYMIm  3Mmgd30gddo. 533500  Fo0mGdbo  FoMTmoygbqb
938GHM93H30g0L  LobgMBIMS  9GoEgdol 39000, 96  M3909L  F9dmbggzsdo
50w MdM030 IMLobgMBdOL 458m30mbz0l Gggal. Mog gbgds 8530 B30l Lsbsdommu,
59 33193900 IbMWM© 5356590, 58bsHY0F0 S J. MOl J0ETMYGOTO BoMYdMs. gl
3965L369o ga30deos gobgzobowrmm, MHMaMOE 4205, MoEYD BmmOL LodbMgmo
9053Mmgd0 9ol Mmool 999509bwmdsd0. 0dol godm, Gmd xdgdgl dgdombggzsdo
WRO® BMLGHIO SPOWO FODOMYINO 5 SMOL, bmwm 3bmgzgwms Lobgmdmogzo
0909500996 Mds, HMAMOE MmOl LsdbMgodo oby Jol BOOWMgmLY s S0IMLsgzegmndo
AbgogLos,  dglodwgds 3,30, Lobgmdgdo,  MMIWGIO3  BMPOLMZOLYS
3000 gd0, 3OH0LsE §03537)M30Mm™.

1996, 1997 s 2001 {ewgddo @sbBbmmols o MmBMMgqgmol 31boiodseo@g@gddo
§obolfom Bo@oM9gdmeds Lsdwdsmgdds ©s3565bs, MM sbmMM3Mgbmwo Bgas3wgbols
3900 dmdmafmgzmgdol Lobgmdsms, GMMGOE MomEgbmds, sB939, BmAogMmo Lobgmdol
©oEbmzbmdsz 9959050 Lo305m@© A9BLLZH3YdS SMOBEYWOLLRD (obowgm sbG. 1).

50993035 39d3fcmzs0ms Y356 o dyMIsMgmdol MBOH™ Mo Jglfogws.

39M3M5B0d s sbdsxEgdo
371600 300905M9MBL L3P0 LOJsMMNZ9WML 396G ME Boffoerdo, d. Mombol
dodbgbs  dbotgl. POHOEMgm0EB ol gloBEZMGds d. BoBMEO, LETBOHINOEIL
dglbgmol J9o, oLEZgm0EL F530 B3, bmwwm sMBMbOgwgm0Ed 0dgMgmo, d.
LYBLOL Lo™9399000 U. Loxs35bMAY. MZ0m JMMOs MOMAMIGOIEISE 0YMBS MMb
dbbgoe bsfows: 4mM00L EsdEMdO - MOMbBOl sdWMdOL Jstibgbs dbsdyg (dgol
3Mbgool  sdmddo), gm@ool bgemo, Mool GHoxmdo [21] s dglbgmol Jgo
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(FOowm  gghomdgdo). gu 935653690  Lsdg3bogmm  o@gmo@Hmsdo bdoMso
9moblgbogdms 3MH05-5F5M0L s 5F56M0-009MgoL J9gds®. b MO39 GHgMdobo
dtd39wgdMIOE© 0M3egds S 5055950 0bToMgds Jgbgmol 9o, MoPD SMz30msMO
093939 3996H05-5F5M0L O 9F563-009M9gOL 9Ol FMOOL SO sOLYOMIL S WILIbYEGdS
dbMME 50d0boLEHMIE0MWo 391360090006 godmdEobstg 0bTsMGOM..

WwbdsxzBgdo  gme0sd0 B3OS  IMS35¢RINM35605 ©s FMmOEI3L:  BLZOLI0M
©o0vb9gdl,  3moE™I0bIBEBHWMO  LMOGHMM303M  GYJl,  BIOMOMBMMNEM3E  Byql,
Holizmzsb BYgl, LMBOW3ME s 5E3YMH FEIWMIOL. WsbBbmol dMboizodswodg@do
31939  BIOOMPdS  HoMmImygbowo  FoMmdEH960sbo  Wwsbdsxn@gdo  (3mybosbo s
1335369990560 F500930). 0lobo §3b3Yds MBMMPIOL FMBOEO3s0EYBHT0E, Toasd 5
dom 930609 BHIOOBHMO0S 3530500,

wsbdoxEgdol gl BsdMbImMZ9e0, FoMdmoagbl Hodlwmol LwGoml, MmamMs
3b93m, OMEgLsE oLobo bgwbEgdgwbo 0943bab amMHool BHIMOGHMMos BOZOL30MS
©0v16930b, bRBsA69d0sbo FomdgOOLs O LYIBIWZMYIMHO S 53NYMHO FEIMIOOL QMO
AYom 0g4m IBIOWO. 535505 Y3900BIMH0 dE0gh MOl Fg33wrowo - dMMybosbo
Fomdgdo  godghbgMgd 0y, TIMOWO 3539  9YHOWIOO  5RMMBETIRFHIOIO o
©oLObEG0Yd5s  J39ME0,  LYBSE3mO o 930 8gmgdo  89mMoE
99MgOsd 3909J39M0. BYosbo sbogzgdo dawogmss 99930MgdMYwo s Fbmem
9090l 39MEMBgOBYss gdmMbgbowo. 35309 sMBbowo HYggdo ©IM0353YOL
PomBmopbU.

50559500 Wb TsBEHJd0 41IMH0530 d9dYAbs0MS® sMOL Jobsforgdmero:

371600l IdMBO 3MEbIMOL IdMBOL LadbMgom Bofoerls FoMdmoagbl, m3s300
Fo603H96056 BHyMoEM™O0gdL (BHdJOL, Fomdgdl, dobsmggdl, wgwrggdls s SMbgdl), of
9009056 gMdL . MOMboL, LmaLol, bo@sbgdol, Pmewmdol Jggdm ©obgdgdo s dsmo
39653500900, 51939 ©OWMBdOL dEO0bsMY FoRMMO. FomdJO0 JOMOMOIPI® MO bofows
0ymxn0sb - LRoabmdosbo Fomdgdo s sFomdgdmwo IMMYbol Eyggdo, fFoxwol,
Wwsx3bol, HEboob, 659390RbEIOL BoBsOMYdOm, sesy-5esy dBobL J39@Yom, wosbgdom,
935000Foms 5 85943w0m.  bDOHM3IMYIbmo  OGHZ00mM3s FoMdEHYb0sb
AIO0GHMO09dBY 5955050 B0, oYL oo  ITOMDs 9O bgds, GHMOHFBOL
dm3mg9ds  93600d36gwms.  md3s, Hodlewdo 3mwbgmol  sdEMdOL  ITMMdST,
begaol dgObgmdol gob30m56M9d0l J3YMdIdTs s GHMOBOL IM3M39050 do0sb
393355 gb  BH9oGH™MM09gd0, dbgeo  Lomddgwros  M98gbo, ©oyh  Fomdgdol
©53MHMd5IY 59 3dma[eagzmgdols 33¢093900 56 BodoMmgdmws.

30060m  bomo (0,5-2 30) F9M0GHI60sb0  wbTsREHJO0LE Mool  LbyMsdwg
3905399905 EaLOLEIGOYOSE O 3MMEBToREHIOs© (L5AM3MYdO, Lodobob ysbgdo,
050900). 56 G 5EYHOWO Q56535350 DMmbs 0gm Fomdgdls s 3E0E™IobIbEHWE
AY990L Gmeob.

36000 BHoxmdo 0omJdol Jmr0sbs@ oLEBEYdGOIE S SMMEI6T5T3HJOS®
560l Jzgo, @Yol 8306y  ©IAMI0MGIMEo  RsbsOINGdom.  SBOHM3MYqbmwo
©OGHZ0MMZ5 Fo0ob F505¢05, M5PD 2MHO0L BHORMdO 339 oo bsbos (70-80
Dowofoo) Fomdmoygbl 39hs0gmdOLS s FJ30GOMLIMOOL  gobgzomMaMgdol, sbgz
bbgoolbgs 960050 Mmd6M030,  39dbozmMo  ©d  ©Y3MOmsGHoo  839bamggdols
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06193008 5P, M9, MIME™m® MO0l FBSBMOBY dmIbEIMO Ferm®ols
3300909008 dqlobgd  dmboggdgdo 96wy, BoaEwd MOl  IMbs(3999d0  SFoMOLS O
3Mbgmol Eodwmdby [22, 23]. @00l GHoxmdbg deroghmss 99i33erowo d3gbsdgmeo
Log3oMo (396L53M9NOdOD 05 HYNEMdY) Qo dgBhows LodbOgom-
50dMB3gmMsHB0OHO O 539MH0IM0 LobgMdGO0 sMOL FoMdmoagbowro.

30505 BJOHMBIODY 296eog90E0 3HYggdo MmO Bofowsss J9YMBOOo - 39MHOOL
LgHBY 496139600 BHYngdo s Aglbgmol Jgol 3Yggdo. gb MmO Imbs33900 Qom0
96356930L56 ILIbEGIMEO 35300 (FMMO00L FOBRMBO) S JMMEIdS BMbOEIMMOLS
s 3560l 3MBoE035c0@gBHYd0L LsbW3sMBY, d. LBLOLS S BIBMOL bymdgddo.
9L 3Y9ggdo, 3obLOINPMGOOM  IOEMBOLSIND  49TIRbYMGOIMWOs S JOMOMSI©
3B HOS bggdomss oMdmgbowo, HMIJWms 3OHMPIIGHOIWMDS EIVIEO0S.

dglbgmol Jgbg, Fmoms BIMEMOJPIDBY sOBYdMEO GYosbo Tmbszzgmgdo 0930
50l 390y 96 ©9853009mB0ogdger  dAMIsMmgMmdsd0s,  Moyb  dovzeem
5Q30mgdbgs 39630000900,  MPBMmMIOL  Asdm  bg-BYolb  odBogds o oM
9090b56HgmdL, 56 dobo oldEBHo09gd0 F30MYs. 553w gds© ITMYE 5RO dT0 BYg dwoe
3BOHM3MYgbme sfimasl 4oboEol, 0hgbgds.

350056 3990 IEMI>MmgMdT0s LrgdsEr3wHo Bmbs (3mIolidms), o sbmOMIMYgbmero
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X965830¢00@3 809000090l Aol 421MH05-5F56M0L Jgolom3z0l, MMM B397IMgdcmog Lobgmdsls
[13]. BYob 35@0b Gom©Ybmdol 99d306M9d0L FHgbwgbios B3960 dmbsoigdgdom s6s Fbmenm
37160580, 565890 g Lods@mzgermdoi dgodRbggs.

gomsg@mo  dbgoero  dndndfimgzs®o,  GMIgEog O3 @O ©OILyE
36535MHo3EbM35605 3mwbmol EdEMdDY, Gy [15, 17, 38]. Gwdob (Canis aureus) bds
3960590 Imbdgboeo 35d3L Y39wash LosE 330085305, L35 32IM0 FEIEMIBOL QSMIS.

dageo (Canis lupus) 3mbligbogdmwo 34sgl o. x96s330e0l [13] 309MH00-5F5M0L Jgolsmgzgol
@5 5. 393535L  [12]  LodbMHgor-ologergom  LodoMm3gemlbsmzol  HBLGHo 90Ol
d0MPOMPIWSE. SEPOMOM030 IMLOBEgMds 0GHYMd0bgds, Mmd dmeom 15 feros ogo olgg
39h5 2900580 0O bbols 56 sMLYdMOdOL T9d9y. B39 Jobo 335¢00 56 g30b65b00.

dgams (Vulpes vulpes) bogoemggermdo 439wsBg GoOOME 393MEIIOM0 IBEo(3909E0s
©IOMBOLMB MM, 0l 43630 05 Y39wsb 3Mebgmols FomdgdOL FoMs. JobgEsgzo
530bs, OGIMOGHMsdo 0g0 dmbligbogdmwos 0linzg, OHMYMOE BMm(3b3xM0, TR0, sM30
9.0.  39M00-53500L  Jgobosmzol, momgdol dmgwo  LodoOmgzggurmbsmgol  [12,  13],
4m39w3350M0 306360930 50mol  dormomgdws©. b. 396M9dRsy0bol ©v35%Bg ol
d000mgdwos 3. LmgLol Lsmsgggddo [15]. Bggbh dogh 030 IRoJLOMYdME0s d.
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bmalol 6530MHBY b. boToMsEslmsb, 3. bs@sbgdol bs30ML U. wWs0mMol dosdmgddo,
&- 353565 b56H0Mbs¢d0 B530bsMY 5OBOL 3065 L. 491eg0356m5b.

©65MRg60 Lobgmdgdo 496937933690056 (3o dmdmafmzdgdl s d09g3mm3690056 4
(0L 399OOOWOLIB0MYOL, IROBIEYOL, by R®MmM0567dLs s IFgH0FsdmgdL.

29600LmM30L J3OM3o 3OOl (Lepus europaeus) s@LYdMdOL Bod@Eo Imyzsbogros
dbmm m6 65d6O™Ido [9, 31]. 306H39w 998mbgg3590 dolio 253039190 25933 g 0gbs
MHMOYgoLy 5 BmMbo@em®mol  3MboE03swo@gBgddo, Bsa®med sxzodloms FBMEMmO
Beabo@om®ols dmbogodswo@gddo. dgmeg d9dmbggzsdo godm3zwmgmen odbs wsbBbmomols
39960303503 B0,  Ldsg  Bogmomgds, O3 00  30bsEOMIL  sbBbymols
d9603035¢0G)BHTo0 @O  Fmool  dosdmgddo, obgo IO BHYMHOGHMOH0)dbY,
OMMO9d0355 036500, 9939, BoMombowol GHdgdbY, d. BobmOOL BsdoMgdby. B396
36Ol 3bMmggmdymagemdol 3350 sOLYE  R30830JLBOMYD0S. SO MOIMOZ0
dmbobergmds b Jomomgdl  Bmbo@om®ol  dmbogodswo@gddo.  GmamMis  B3zgbo
9mbs39990006 BBL gmEmosdo olgzg, OMMEOE ;g Lods®mzgermdo, dobo Momgbmds
dE0g©55 993060900,

fPoogeo Bmlbol Lobgmds 3933500 30ygo (Sciurus anomalus) dbmermo gOMbyEss
©5530JL0MYOMEO MO0l BHYggddo dms LIMgd0ELE 1938 §. 53 Lobgwfimadol dms o6
5OLYOMBL, Fod®50 650905, HMI IM3M39d0L 50O 3. LYBLOL Bgdm Hgwdo Mbs ogmb.
9U LObgMBS 57 90 WR30830JL0MYBOS, 0LY3g MMAMGE B3gMEgdMOZ0 309303 (Sciurus vulgaris).

bm@®os (Myocastor coypus) - obGOm©OMEab@o  Lobgmdss, Lods@mzgwrmdo  dolo
53w005BH0bsgos 1932 . dmbos [14]. 253039905 OHMAMOE  50FmMbagmgm, olYg
©3LO3Wgm LogsMM39w™To. JoMOMs© 3MJOLYddo Jmoblgbogds o. X sbsdz0¢0ls [13] s L.
30bosbd s M9Bs533MM9d0L [31] Joge. 30639¢ d9dmbgzgzsdo Fs30 BL30L LsbsdoMmbmzgol
©S ROl  JoEsdmgdolsmzol, bmemm  dgmeg Fgdmbggzsdo  dobs®mggdol  BoBmEMOL,
BgM35¢ 30 o M06358 bgmdgddo, @¢. 35e0slBHMABY, @. M33539Dg. b. 39609800l [15]
090 J000930 5936 35¢0sLGHMAoL BHOOLMZ0L, 3. LYIBLOLIMZOL s EEbBbMMOLsM30L.
B396 0096 030 @sBOJLOGMYOMWOos FE. LRLOL BsdoMbBg L. boIsMoEslbmsb s .
LBLOLMSD, . 6539bgdOL Bo30ML . soMMEmOL J0EsdMYGdT0, @. 35BHoMS boMombsgdo
B590bs6Y 56BOL 3065L b, 29g035MMsb s b. 30000096, 515939 oo bsBroMbsgols
G059, 50 Fom9y35d0, 3. BoBRMOMIBY 3ooslBMAol GHdLMID, 0dbsmols EHdsDY,
50009330 MBS O 3MEMmIMbsdo.

Lodo®m3ggeml  fomgwo  bmbol  Lsbgmds  3Gmdgogl  dgdobogdos  (Prometheomys
schaposchnikovi) 4mGoob GJM0GHMOM0sDg 39OMGOE dsbTsMML J0sdMYd0EIBsy 3BMdOEO,
3960dm© 0. 2oM)30¢0b, d. dsbzol Fywol Lomogzqgd0sHb, ™300 BdHTsMMPL s d.
39830LFYomMesE [12, 13,15, 16]. B396 33¢9390L 4mToldmnbg G990 56 2o0MMMOs.

XX bovy3mbols 70-560 §ergdosb @alisgwgm Logds®mggarmdo s615308 dmm3m3900s fyaols
d900bgMos (Arvicola terrestris). gb 0doo 50blbgds, HMI igerol 9990b3M053 396 Aswfios
306396096305 MHMb goMmog3sly (Rattus norvegicus) s gM0s© 0030500 45bs olsgegm
Lodo@mzgermdo [15], Goyob ©oFomdgdme Gghodm®mogdbg yzguwasbh mdobomqdl Gwmbo
306005339, OG0 doebBg 3eoliGomEmo Lobgmdss, 03390905, OHMyMOE d39bsMgMEo S1939
353900 15533900m, oH03ZMMSPIE YIBOM 0O igwrol I9dobz™osby.
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L3  LdJsMM39ML  Fywols d9dobzMools Im3m3zgdol Ly 9 HgdEGHowos
3bmdowo, glgbos 2 H9HGHowo d. Mombol Jd399m fgrdo, gMmMo 9Bs3e0slmsb, mGo dc.

bBLYBY [15], 9Oo FgOGowo . FnOmmbol Jgbsmmszdo [39], gemo {odGHowo sxsdgmdo
[16], 960 9aBHgd3eoMo L. 8500306 ©s ghmog s0bodbmwos dJ. Jmdmwgomol
9059 9gd30LsM30L [40]. Mg Lo3MEgd30Mm ToLoers 30 FBMEWMP MEOS — 5X53)006
5 350¢5300056. 5RO MOdM030 Fmlbobergmdol 3bmdom gl Lobgmds sbasg d0bsOMBL
30bgmob 3539030, doasd dobo dm3mggds B39 33009390599 396 bgMbgdms.

B396L doge Fywol 999063605 3390 0dbs G). 35@9M bs®ombogrdo Bsdsgswo
56BOL 30MLL. 51939 900bodbs Folo 3390 HPOW BoE5Y3580, SPPOW 3MMIMBILS
9. LRLOL bs30MBY L. LYBLLLESB.

d9Bdbatols  9gdobgmos (Microtus majori) GoMomEss  A93MEIXIOMO  MMH0530,
OHMAMOE MO, sg39, ol 3HYgddo. oG MOGVIMSdo 00 Jmoblgbogds, MHMYMO3
293039900 Mmomddol domger Lods®ggermdo [12, 13, 15]. »dmeerm©  329Hoobomgol
9090000905 3 5QPO00E6: L. 3530%3560, 3BZ5M0L Lo3sMLOL JJO S FNOMOEO doHTsOH™
[11, 16]. B39b dogH dmBJbsGIOL F9d0b3M0s IROJLOMYdME 04bs SO FoE™oY35DY, b.
360gMmgmdo,  5EOWGdIo  OHMXMSLs @S JMmIMbsBg, L. 39000sMmb s
3903509, L. mBGygomdo.

©ogLEBbMGO dgdobogmos (Microtus daghestanicus) a3bggds LB MG o SE3G
9009w™qdbY, 300530 500b0dbgds 379MHOME) BobTsMMELD, 3. FoMY30¢0EL S FMFMmsls
49000056 [16]. B396 4mdol dmsby ogo 396 3bsbgm.

Bodo®m3geml  306mbAgdwmdomggs ogo 3sfjos osagzo (Micromys minutus) [26]
Gmdgroz  00gbs  I30MgMo3Ebmgzsbos, MMA  Jgmdegdgeros dobo  BALGHO  9Mgool
©5390s, 990@™I Tobo  F93ME3IEgds do0sh  3vsss dgbfagarowo [41]. Lobgmdol
9m3tm39008  Y39ms 500 BodoMmmM39w™mdo  EITIMEMGIM0s 9O gmOoLogsh oo
956doom s Im3m3900L EOHMom [42]. b. sbmbzsLmsb (sg3bsBgmo) 0go dm3mggdmwos XX
153960L 40-50-056 (iergddo, L. Bo@obgdmsb (me0s) 60-056 Hergddo, b. IO
(08gG9goo) 2001 §.

B396L FogH Lmgger bo@obgdols s Lbgs @olobwgdmwo 346J3H9gdol dosdmgddo
Bo@o6gdands 33¢09350 99930 96 3m339, 35{j0s 35330 bsbsbo o6 0gbs.

GYob msp3900 (Sylvaemus uralensis, S. fulvipectus, S. ponticus) g«®osdo bdotMo 43b3w9ds,
WwoBHYMo@GMMsdo3  obobo  vbgoss  dmyggzsbogro, I3y, dbmwmE  dmgwo
Lodomggmbogol [11, 13, 15]. mgdOm 30mb63609¢wmwo dmbszgdgdo 3943 Bodmmdgddo,
(I gd0o3 3mb3OgGMEs© 9bgds Hzmow dmdmafmamgdl, nmmbgwgdls 56 mdmsmmeo GHyol
053390 [16, 31, 41]. B396L Boge BHYol 13900 500060dbs yzges 49dm3zegme F9dG0w by
WsbBbmOl 36030350 E30. OO MoMmEIbMmdom 030 ML sVbodbmws, dsmo
om@gbmds IgMHygmds 3%-10% dmMol 100 bosgsby-wsdgbg 490sbgsMm0d9d0m. gmemools
GOBMOBY o 4mIoLAMOBY 5T 93900l M5MEIBMBS 50D B 0gm s FGMYgMdS
0%-3% 100 boxgsba-0599bg go296350089000.

Lobgool msggzo (Mus musculus) doMomos©  ©abobegdwer 50w gddo o6 oo
9obMmdo©  d0bsEMMBL.  LOLEIGOMEIO  5ER0MGI0EID BMTMEGO00 0dz305m0. B396
Loberols  mopa30 Bsbobo 3543 so  Fogrmsyzsdo  sMLGdM  396dMeby  Loberols
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Loobeomggl, b. mBmdagomdo s 93 bemyeol dosdmgddo sOLYdIME  ysbsdo, msbsg
960979 9gd0b Boboo.

4530 300msy3s (Rattus rattus) o@gcmoedv®msdo ymgzgwomzol dmoblgbogds dogao
LodoMm39wmbsmzol, ghmsEgMmo  bsdMmdo Lossg Mol  dm3gdmeo  3mb3mg@ o
50300 (L. 3530%356M0), b ,LLodoOM3gEml  dg3bogMgdsms 5350900l Bmmemyool
0bLEOGHMEOL 3Mo ddnIfmzsmms 3Mgd300l 35@OXMma0s” [16]. GgsMgdom BMLEHO
500005 dmyzs60eo 6. 39M9Rsa060L MM35D93 LoMIE 35¢0sLEHMIOL GHBdOL JobeMdS©
[15]. Bggb Toge Fs30 300935 Ix0JLOMGdME 0dbs sY0E OyRmEsdo, do. bLygbol
65306B9 . bods0seslmsb s 3. BoEobgdol 63306l b. ws0mHOl oEsdmgddo.

Ombo  300m0p35 (Rattus norvegicus) 2.9moolmzol  oEIMe@wmsdo TbmEMmE MG
6596Gmddo dmobligbogds - 6.3. 396M9hoa0b0L ©35%g, 9. LNYRBLOL TgbsGMsgmMsb s dc.
(ombol doMbgbs LobsdoMmby Lowsog L. Lsggoboml s L. LoMosFymbol Fobermdems,
5009330 MYy s 3Mermdmbsls dmeols [15]; sUggg BmmErmaool 0bLEoEH™MEOL
0360 dmdmdfmgzsmms 3mgdEool 39@swmado BL. xdsmdo, B0sdsmEls s 3930x 35030
[16]. Bggb Bogc HMbo 300005335 80JLOM©s F90JY 9YHOEYdT0: FoWMOY3d, RIS,
303Mbs, 8. LMBLEBY L. boTssEslmb s Us. LRLILMSE, slig3zg . MBMGYgmTO.

Lbgs IMHEbgegdo - amom@wero (Chionomys gud), dgomgsbom@o (Chionomys roberti)
99906300980 s Iz0Mgsbom®mo Gyol mspgzo (Sylvaemus mystacinus) 33arg30l mdogd@L oM
§o0mMop9bbab, Moasbsg 00bsMMdI6 FHYgdo s Fowdmol dEgEMdbY JarE™gsb

500309330, HMIGd0(3 5355850 B533093 BINOBHMMOL 56 FoMTMogbwbgb.
309603580900056 gme05do b56sbo 0dbs dbmerme 4 439wsbg 493039 gdIEo Lobgmds:

503mbO3wgmg3mm3eo besddo (Erinaceus concolor), 3s533sbovmo (Talpa caucasica) o
dgobg (Talpa levantis) mbwbgergdo s aMdgan3ns 3dowmgm®s (Crocidura gueldensataedti).

500MbOgWgmMg3Om3neo  bps®do  (Erinaceus concolor)  gmmoolmgol  s®bs 56
dmobligbogds B3gbo 659630l 206 3bgmol Bs3Mmdewolsmzol s b. amogmemgmolismgols
[42]. Ubgs (igormgddo ol dbmewm@ ghmbgwss dmygzsbowo 3mebgmol sdemdobsm3zol,
5300l Jomomgds© [31], 5. 353535Ls [12] @ o. x9bsdz0wl [13] ol Im3ysgom
©3B93W YO BodoMmMZ3geMbHM30L S T30 BEZ0L LobsdoMmMULMmZoL. B39l JogH gl Lobgmds
Bobsbo 0gbs a0 Gyxmesdo.

39339600 obmbgems (Talpa caucasica) o@EgOsGmsdo 500bodbgds Tsgo D@30l
Lobo3oMmmsb [13], 3MOMOE dsbToMMmEsb s FMFMmol  Jgosb [16], 3mebgmols
5536350056 s Us. MH0RMEg00sb [42], 6. 3960933060l B+935%Bg 0ls F0MOMYOME0s d.
LrBLoLS s 653obgdol J3gdm s Mo 9edy, 9. Hombol dsMibgbs BsdoMby, M3,
30636093 Mwo  H9hGHowgdo  96ss  abobgmgdeo; doger  3mebgmol  EsdMmdby ol
900009000 foabdo “3mmbgmol EsdwMdoL dom3gbmBIdIOL bmggms dmbobargmds”
[31]. Bg9bl Bogm 39335L0MO MbMbBgws 5©0bodbs 5YOGdT0  Tomoyzs, XIS,
30M3Mbs, LOBWGIMND 39000WsEI0, J7IEJOIIM0 O X350, BHBIOMD 35BHoMS S O
Bom0Mbsen0o, 35080 Bs3sg5c0 56HbgdOL 30M5U.

dgomg  obnbgws (Talpa levantis) @o@g®o@m@sdo  dmoblgbogds dogo  BEgoL
15653006 [12], 39H00s6 [13], F1FMosl Jgosb [16]. B39bL Jog 0go s0bodbwmwos
3™dobdmsBY s U, 399e090350MM5b.
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2M0g3Ms  3domgm®s  (Crocidura  gueldensataedti)  yggewsbg — gosGoO™©
39360390900 LabgMdss Lodsemzgermdo 3(gMHoFsdosms dmMob. Mosdo b. 39M9dRsa0bols
39099 00 50b0dbMwos 3. LRLOL bgmdsdo s 530 B30L LsbsdoMmmby LBl
BMModEY, b0sdsMTo, 3530%35MF0 ©S . MBYMPgmTdo [16], 3mebgmol bozdsedo s
aM0amegmdo [42]. B3z9bL dogH Lobgmds ©oxgodboMs 9999y 90w qdd0: FoWmoY3s,
YIRS O 30MIMbs, @. 395G b3GI0Mmboedo hsdsgse sHHBOL 30MSL L. 4903560, b.
MBMGgnJdo.

56530l 1bsbogL 4Mm0sdo 3533500L 96gdgd0: Mol dogs (Sorex raddei), Gmdgwog
BMLEHO 9©A0WOL  JOMMOMGOIEO©  3MEbgmMOL  IBELMIOLIMZ0L  50bodbmEo 5dgl d.b.
0990006 [43] 5 3mebmmo 3dowmgmes (Crocidura leucodon lasia). s dgagbzg®mos Bz9b
30ebbobols dogs (Sorex volnuchini) 8mygzsbowo Bgdm bo@obgdosb s 3og33ob0wcmo Fyerol
dogo (Neomys teres) dmyzsboero 8493mmsl Jgosb [16], 51939 56 sGOL ROJLOMYOMWO 5]
39335b0Go dogoi (Sorex satunini). ygzgers gl bobgmds sbsxzEHMo 39m360¢gd0sb
3990306567 LogsMom® Mbs 3b30YIOMEIL FB0sdo.

3760530 56ML5305M0Ld  0ym  Fglfogwrowo  bgwR®mosbgdoE. yzgws  dmbsggdo
©oLObEYdME 3Mb6JBH0BY IMEOMs, 065Hgds Lb3slbgs 3magd309ddo s M3obslizbgen
©OMIEY 399mJ3946909w0 56 dobersm [42, 44]. 53 Wo@IMoG MO0 Imbs(3999d0©6 o
L5327 HgMIm FoLoeEgd0Esb FsbL, MMI 3MEwbgmoll B MdBY IMB0bIMY by ROMN0BMs
dmMol  gmEosl  Igboderms  303539mbmm  06030©gd0  sB0JLOMGIMMO  BMMBS S
30bgmol BogMdsendo, 39MdmE: oo 3bgo®mbses (Rhinolophus ferrumequinum), 3oy
dgwsdnes (Nyctalus leisleri) o Bggwmegd®ogo gOmsa®ddgero (Miniopterus schreibersii),
B3901w9dM030 ©sdwxms (Vespertilio murinus) [42, 45, 46]. 400580 51939 ©IBOJLOMYOME0S
mengods dsdomdo (Myotis mystacinus) 3. 39939005096 [16], GHyol dwsdomdo (Myotis nattereri)
dobg0ob [42], 40356@MM0 dgsdw®s (Nyctalus lasiopterus) dobdo®Mmob [47] o xwxo
©sdmeo (Pipistrellus  pipistrellus) 9mbwmmosb [42]. y3gws gl dmbsdmzgsto  gMomgwyen
0600300090L Fo63Mogb96 209b6@HMM0 Bg®sdMMOl Ao0s, MMl dz0Mg 3membos of
656sbo 35HToOML 39300 2obeogdyen Fygdo [47].

B3960 33093900l V9o BgdMm RsMmMZWOgdoL 2oM©s MO0l BHIMOGHMEO05DY
©B0JLOMYOWMWOs 30093 7 Lobgmds: §393HYMMs dwsdomdo (Myotis blythii), fywol dpsdomdo
(Myotis daubebtonii), foom@o dgmsdmes (Nyctalus noctula), bggmergdmogo 9930969 (Eptesicus
serotinus), @&gol ©sdmeo (Pipistrellus nathusii), 3sfos ©sdmeo (Pipistrellus pygmaeus),
b39m53msB30L wedm®o (Pipistrellus kuhlii) (sbGogoo 1, 2, 4).

IJO®D-9OH®M0 09300000  Lobgmds 206G MMo  dg0sdmEs  Bsbobos  am@ools  dogen
AIO0GHMO05DY, OIS JMMJMYgdol Lobom. gl gm@MsELOIMIdO BogB0s, MoPD 00
Y39wob 08300m005. Y39ws sbsMBRbo B3gbl Foge gmEmosdo 306M39ws bsbosbo Lobgmds
LodoMm39wml 3999906030 d0bsc0s. 19935, U LOYWOsIE 56O B0dbsgL 0dsl, MmI gl
B399 gdc030  Lobgmdgdo  IM35wEmOEbMgbbo  sM0sb, Togowoms . bsdgLEsg0l
9053M9gddo sMLYdIM BHygdo, MMIgEdoE IM93eoS BYIVMOM0s60 bggdo, sberml ogm 9.
305BMmMo s 306y gy, 1939 JoEM390o  FgbmdgdoE, Ly Mo Labgmdols
©5830JLoMYds F9339wom, xRS wsdm®ol (Pipistrellus pipistrellus) s 30939l ,,v9e03585
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90500mdol* (Myotis mystacinus group)' Gmdgeomszs Fo6dmdsygbgaols, olbog gemggwo
06003000900l Laboo.

3b®owo 1. d7dmaHmamgdol gobsfowgds dmboiodswodg@gdol dobgzom
Distribution of mammals by Municipalities

50060 ©5 JoMmnmo EaLsbgwgds ‘605550@050:(‘gi‘;s;:;@od’){)@{)%b

Ne Scientific and Georgian Names Distribution by Municipalities
wsbBbymo | mBbepgoo | Bmbodsr®o
Lanchkhuti Ozurgeti Chokhatauri

1 Erinaceus concolor (508cbsgegmgg@md«emo Sos®do) + ! !

2 | Talpa caucasica (353390160 obvybgens) + : #

3 Talpa levantis (806 obmbgems) + + #

4 Sorex raddei (®scogls Bogs) ! ! !

5 Sorex satunini (35335600 dogs) ! !

6 | Sorex volnuchini (30emBrbobols Bogs) ! # !

7 Neomys teres (35335009360 Fyawols dogs) ! #

8 Crocidura gueldenstaedtii (39 37@ 3do@Mgmes) + | # + | # !

9 Crocidura leucodon lasia (3mabm®o 3do@ogm®s) # ! !

10 | Rhinolophus ferrumrquinum (oo 3bgo®bows) # ! !

11 | Rhinolophus hipposideros (83069 gbgo®bsans) ! !

12 | Myotis blythii (§39096° 80080mdo) + + !

13 | Myotis mystacinus group (%3980 23535 8©5d0mdo)* + + + | #

14 | Myotis nattereri (¢ygol 8cs8omdo) ! # !

15 | Myotis daubebtonii (§ycrol BoBomdo) + + !

16 | Nyctalus lasiopterus (30g956&©0 990edm©os) + + #

17 | Nyctalus noctula (foom®o 890s89960) + + +

18 | Nyctalus leisleri (83069 8908wo) + | # P+

19 | Eptesicus serotinus (B3gmed©og0 99330569) + P+

20 | Pipistrellus nathusii (&gob 0sdm®o) + ! !

22 | Pipistrellus pipistrellus (xvxs ©58060) + | # + +

23 | Pipistrellus pygmaeus (35§05 ©59cm60) + ! !

24 | Pipistrellus kuhlii (b89¢»5875%030L 058060) + ! !

25 | Barbastella barbastellus (936:@3#9o 8sBgsomges) ! !

26 | Plecotus auritus (6x9bo 476o) ! !

27 | Miniopterus schreibersii (3921986030 BOHOsREAwO) #

28 | Vespertilio murinus (Bggmegd®ogo 0odes) # ! !

29 | Mustela nivalis (g@emgows) + + !

30 | Martes martes (#gob 339©65) # #

31 | Martes foina (3ar@ob 339®6s) # #

32 | Meles meles (85B30) + # #

33 | Lutra lutra (§s30) | # t | # #

34 | Ursus arctos (32965 @sm30) # #

35 | Felis sylvestris (356999000 35¢3)5) + | # | # #

36 | Lynx lynx (gmgbgg®o) # #

37 | Canis lupus (8ag¢0) ! # #

38 | Canis aureus () + | # | # #

39 | Vulpes vulpes (8g¢o) + | # + | # #

40 | Sciurus anomalus (3533507960 G0y30) ! #

1= Labgeds wm@gsds 8@sdomdo Gg30b00L 9nas© ©s085mws Lbgsslibgs dmbsmgbsgg Lsbgmdgds® (@M0sdo dglsdwms
993bggo Myotis mystacinus, M. brandtii, M. aurascens, M. alcathoe), Gmdgewoms 3s@Bg3s bdom, Bmax g 30 FoGgys60
0539690 gd0ms3 890w gdgeos, Lbodomm bogds 39bgB03Mmo 33193900l Bo@Botgds, s30@GH™Id obobo dmobligbogdosb

GORMOE RIIRBO 103535 Isdomdo.
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41 | Sciurus vulgaris (B3gmegd6&030 (30430) #

42 | Myocastor coypus (6«y@6os) + | # +

43 | Dryomys nitedula (&yol dogogos) # #

44 | Glis glis (B399 gdm030 dogg@o) + | # #

45 | Microtus majori (djBgbs6r0l 89806036105) + + | # #

46 | Microtus daghestanicus (@sogbdb4160 89806qgm0s) #

47 | Prometheomys schaposchnikovi (36m89mql 89806003605) ! #

48 | Arvicola terrestris (§yewols 9980636 005) + | # ! !
49 | Clethrionomys glareolus ponticus (3mB&v6Ho 838060g60s) ! #

50 | Chionomys gud (3«9c0sw96memo 393063605) ! #

51 | Chionomys roberti (330695%09960 999063M0s) # ! #

52 | Sylvaemus mystacinus (830095%0v60 m530) ! #

53 | Sylvaemus uralensis 93061 9ol mop30 + | # #

54 | Sylvaemus fulvipectus (35335609960 3gols mdp30)Baps + | #

55 | Sylvaemus ponticus (3mb&mo @yob msaz0) + ! !
56 | Micromus minutes (35§os 005330) ! # !
57 | Mus musculus (Lsberols m5p30) + | # + | # #

58 | Rattus norvegicus (67bo 306Hm5335) + | # + | # !
59 | Rattus rattus (8530 30605335) + | # # !
60 | Lepus europaeus (9360m3v9¢0 37)HEOOIE0) ! ! #

61 | Sus scrofa (36970 ©mEo) + | # ! !
62 | Capreolus capreolus (9363990 d39¢0) + | # # #

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

64 | Rupicapra rupicapra (s6Bgo) # #

+ - Bggbo 33agz0oL dggagoo
+ - Results of our study

# - 0@ gM5GMOHMo {gormgdo

# - Liaterature data
! - @sb8sx3EHMMo 3990360098006 4o8maEobstg Mbs 0gmb, BogMsd xgM bsbobo o6 s10l, 56 56 500bodbyds
©@0GINGHW530, M35 FMLIBEGMBOL FMb379gd0m Moo agbawgds
! — 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.

Abgoo SLMgdOM JTMYMBOE oS Fomgwo Bmbol Labgmdgdo

Bold letters — Red list species

boBaobideos 96@gdM@o Labgmdgdo
Underlined - Endemic Species

8903000
bgObgI0sb (3bMm39wMs 5383500 LOWsM0dY MbgMbIEMgdol LoTsMs3wr0l BmbEDBDY, X9

300093 3- LoGmbobol dogH 0gdbs s50bodbrmemo [27], Mo (3939 dgLolfsgaro bszombos. sigmo
9aMdsMgMds MMM 3 Bobl J0M0MSI© FYJgooLm3zol GOl sbolinsmgdgero.

005 56355339030 53235600 3MMdEGTs 5EMY 56 0YS, Y39 F9dmnbz9g35d0 Lobgmdsms
LodMO3ol FbEMOZ. A9IM3IZWIME (o0Mbgddo - JMOMOE d5HTsMMLS s J. MBMOAgOL
9053Mm9d0, 3Mwbgmol sdwmdo, do. LwRLOL J39dm oo [15, 16, 31] - Lobgmdgdol
5m@gbMds dwoghH 56 AoBLb3s3WYdMs LBbgs Lodwoem ©mbol gogargbol 4393 dymao
3B6MHM3Mgb0BoMGOMWo  sbTsBEHJOOLsRB.  Boa®sd ol IEyMIscMYMds,  MHMIgEo3
©O9oLmM30L 335938 AMIMHOOL  BHoBMOLS @S MIoLIMIBY  BoMBOLEHWGO  3MA3gdlgdols
3603030 ©JAM305DY F0mMOmMgAL (3bO. 2).

565086960 {3Howo d7dmd[mzmHgdol Momgbmds gm@mool Goxmdls s Lvdsw3gddo 56
50995@ 905 3%, 100 boggsby-0599bg 29000m3w0m. 39MH00L GHoxmd by B396L oge s0obodbs
P3owwo  dmdmadfimg®gdool dbmem@ 2 Lobgmds, 3og3obomGmo  Gyol omopzo  (Sylvaemus
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fulvipectus) s baberol mspgo (Mus musculus), bwgds3w6 badEYgedo 3o dbmem d306Y
AYob msa30 (Sylvaemus uralensis) s dotmg mbmbgars (Talpa levantis). oboeol bstysz9ddo

336300905 B399 gdMH030 JoA©s. 3IM00L BHoxmdby 0O IE0bs6Ygd0I6 dmTmEMgdom
P360wo d»dmdhHimzmgdol GomEgbmds yzgumsbg dswswos @alabwgdme 3649030 s 13-
14% w9c060U, gl Imbs3930 Ladrsermbg bo3egds® 0mM3Wgds ¥3969dMH03 3oMHMdYdTo [49].

dbbgoo dmdmIfmzgdo 49Mool GHoxmdby (o d0bsmgms 30M9d0l 3sdm3wgdom)
L59MOME 56 923639005, BHIOHOL QSMS.

39530900 39,9l 8YMTsMgMdsdos  Bobsmol3doGs  dmbs3zzgmado,  Losg
999mObgboeos Fowol 3yggool ©gM0353gd0 b 356Mgosd 39630m5MgdMwo fgeoldods
BoHYMEMdS 5 B98I0, 5 (3P0 dMdMAHMZOMMs MoMmEbMdS 30-40% 50(H93L, Bmysb
30 80% @5 IgBLOG. G- 395G BsMm0Mbsdo Bsdsgseo 56HHgdIOL 306l b. 390WsMMb s
2903506 (o®bol  a50ds  Bs3oMDg)  F0BH™MZIOME  25HYJ39dMEe  dowdo,  Lowsg
9000b56MHgMmd©s  93mboLEGJIoL 5060l  3OMmEglo 100 bBsRIbY-sTYBY WoB0JLOM®S
P36oo  dmdmdfmzmgdool 80,8% 30639 @Il s 56% dgmMg ©EL. dgmeg @Ol
dmbo3gdog 30 95056 Fo0o0s. 30bsMOL30Ms IMbs339m9dd0 (J39dm o Twsfgerdo)
LobgmdMogz0 39350 39M™3690s 35JL0ToHOS (0oGHBGHMOSd0 39600l
50 MdOLIMNZ0L 50bodbme gMow dmdxmdfimzsmms LobgmdIdoEb 5 56 Tga3b390M0s
dbmEmE ML B0y, JNWHMOHO JBOWWMINEMS s 35{0d Moa30). Abbgowo s bydwysem
bmdol  d7dMA[Hea3zMgdo oo  [Yobo@g3900L30Ms  GHIO0GMM0gdby Y39 39RO
fomdmoagboero. 9. Mombol, Lyxglols s bo@sbgdol, #Hdgdol 3dswosl@Gmadol, o s
353965 BoMOMbBool, 0O 99936930 5OBYBOL 3065l BE9390Yd0EB s BErodmlbgdowsb
©80JLOMYdWOos Gwes (Canis aureus), dgers (Vulpes vulpes), fogo (Lutra lutra), dshgo (Meles
meles), gomgsws (Mustela nivalis), 83geo (Capreolus capreolus) sbggg domO©bywo bm@mos
(Myocator coypus). 50@s 53obs, B396 5 0o35530JLOMYm 2063393900  Bodumbmdor®o
39900360 9g30L 3535 @S WMMO. 135, U Y39WIRIMO0 MRGM 2IMHOOL dMBdOL bosfoels
95905, GMIYDY3 ©OE 93965l sbEIBL 3MmEbgmols gBMm3bmo 35630, LosE SMBYOMBL
LoamEbaolbs®0sbo 3m3mmszogdo. 3. Lgbobs s Bodobgdol dmsfgardos 3bmzgwgdo
39G05 300069 329MH00L BoxMdOL BsMRIL bsfowBo, FogMsd Loa®mAbMdEs© Bogegdo 30MY
©30MOOL 3tmbs339009dbg. vy 98 dobstgms 306090Dg J390m 0693580 3bM3gwgdol
L59MOM MoMEIbMds B335 g30m 9O 30wMIgEHE JoMIOEHDg IgeHygmdl 70-100 dmGol,
3600L  BHoxmdB) oo d0bsmggdol 306l 0039 dsbdowbg 20-30 3350l bobgzs
d90dagds.

L. 39000sMmoL s . 299903500l FobEmIWs© s®LYdMo 5oL 3060 (Legegdols
Lofoboswdgam dbsmgbg bofowmd®og Fomdmoagbl do@mggdwyen dsmgdl). gl sEYOEO
93390005  3obLb3s3gds  SBMAsbwm  OLYIM  3NWGHMOME b TsFEHIOOLOYID
d9dM3Hm3m9d0L Fo0oeo Jmbobrgmdom, MMIgwog bOM3MAgbmwo 36Mglbol dmblibols
3990099, M3969b369¢ 15-20 {gerofodo 3oB@s. Moi 0O Fysebs@gzgdolido®s (3. Mombo)
A9IO0GHMM09d0L LHGOR0 50960l Mbs®BY dg@Yy39wgdl.
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3b®oo 2. Lobgmdgdol MYMOOMEO s MY MO gobsfowqds sbdog Mo

Bmbgdol dobgwz00m

Table 2. Possible and Actual Distribution of Species by Lendscapes

500060 ©5 JoMmnmo EaLsbgwgds
Scientific and Georgian names

1553360930 GgMoGmmogdo (Study areas)

v 55| 85 |o..f
JE B | LE lesEie
2F |Z23¥Ex 28 |YESES
&8 |BEESEE D& (BE2ES
2w |SEEESA| B2 |XESE.
c £ |¥FEE g .8 |[SUERE
€& %8BS g2 |38
) oo =2 B8 7
o A 3 «n

Erinaceus concolor (s09mbogergogz®madaeo bos®do) + | # + +

Talpa caucasica (303351041600 obabges) + o # |+ # +

Talpa levantis (8go6g obmbgms) | # |+ + + | #

Sorex raddei (Gogl dogo) +

Sorex satunini (35335060 dogs) +

Sorex volnuchini (3ceBmbobol dogs) + +

Neomys teres (35335609960 Fyamols dogs)

Crocidura gueldenstaedtii (339w 32905 3BOWMINES) | # |+ | # + | #

Crocidura leucodon lasia (30¢bu®o 380@mgm®o) + + +

Rhinolophus ferrumrquinum (cooo 3b306bsgns) + + +

Rhinolophus hipposideros (33069 3bgo®baos) + + +

Myotis blythii (§39¢g296s d0sBomdo) + | # |+ | # +

Myotis mystacinus group (X930 ©1¢3585 dsdomdo)™ + + + #

Myotis nattereri (¢gob 8s8omdo) + + +

Myotis daubebtonii (fgcrols 8psdomdo) | # |+ | # + | #

Nyctalus lasiopterus (3025660 890s8m©o) + + | # + | # |+

Nyctalus noctula (foov&o 39000849645) + | # |+ | # + | #

Nyctalus leisleri (8go®g 890s860) | # |+ +

Eptesicus serotinus (Bggw9ergd®0g30 99330069) + | # + + +

Pipistrellus nathusii (¢yol ©s8m©0) + | # |+ +

Pipistrellus pipistrellus (xxs ©58m60) + | # + # + # |+

Pipistrellus pygmaeus (3sfos 0s0t60) + # + +

Pipistrellus kuhlii (b8gq58v95B©30L 0sdm@o) + | # + +

Barbastella barbastellus (936m3mmo dsBdsomgers) + +

Plecotus auritus (Gvgbo yo&os) + + +

Miniopterus schreibersii (B39v¢gd6030 3OMIxMIgE0) +

Vespertilio murinus (B39-9c 306030 ©0odw)®o) + +

Mustela nivalis (gomgoms) s D I O s +

Martes martes (&gob 3390bo) +

Martes foina (3arol 339665) + + +

Meles meles (85R30) # |+ + +

Lutra lutra (§s3o) # |+ | # + | #

Ursus arctos (96> ©amgo) + + +

Felis sylvestris (3069200 35¢)9) s B + | # |+

Lynx lynx (gmabggho) + +

Canis lupus (da9¢0) + +

Canis aureus (&m©o) + | # # + | #

Vulpes vulpes (8ges) | # |+ | # + | # |+

Sciurus anomalus (3s335b0¢960 30430) +

Sciurus vulgaris (g9« gd®o30 30430) +

Myocastor coypus (6«9&H6M0s) + # + # + #
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Dryomys nitedula (¢&gol dogamqs) + + +
Glis glis (B39 gd6030 dogan@s)

Microtus majori (34986560l 9900636 005) t | # |+ | #

Microtus daghestanicus (sogl@b60 83806w3605)

Prometheomys schaposchnikovi (3G0330mglb 39906036 05)

Arvicola terrestris (§gcrol 89306@3605) | # |+ | #

Clethrionomys glareolus ponticus (306@&v6Ho 9900bwgz60o) +
Chionomys gud (10501610 8380603605) +
Chionomys roberti (9g06g3:%0m60 839063605) +
Sylvaemus mystacinus (8g0®gs%0v60 0530) + +
Sylvaemus uralensis 83069 &yolb msp30 | # |+ | # + + | #
Sylvaemus fulvipectus (35335609900 @yol ms330) s D O i s i s
Sylvaemus ponticus (3mb@&«&o #gol 05220) + # + # +

Micromus minutes (3s{0s ®s330) + + +

Mus musculus (bsbgrols msg30) | # |+ | # + | #
Rattus norvegicus (¥3b50 306:0535) + | # |+ | # +

Rattus rattus (3530 300m0339) | # |+ +

Lepus europaeus (936390 39OHO0IE0) + + +
Sus scrofa (o090 ©m&o) | # |+ +

Capreolus capreolus (936:m3veo 839e0) + | # + + +
Cervus elaphus (39000@8mdogmo 069do) +
Rupicapra rupicapra (s®Bgo)

Bobgmdoms BsgHMM B3MEIbMdsS 40 | 30 | 45| 19 | 50 |13 | 33| 2

+ Lobgmds LogaMomE MbEs 33b3WIdMEIL 13393 BHIMOGMO05BY
+ Species could be founded on the study area

# Lobgmds x0dLoMYdWEOos 1533193 BIOOGHMM0sbY B39l BogH
# Species recorded on the study area during our research

9009dmwo  mbs3gd9003 LGOIl B396L  HomBm©ygbgdl: Mool IdMdHY
@0 GJMSGHIOMo i4o6rmgdosb s WbETsRGMHo 390360 )d0EIb sdmdobstg 40
Lobgmdsbg b53gd0 56 Mbs 0yml, JogMsd Fbmermeo 30 ogs50dloMgm; 30(HMH™ brmerdo
Fo6d3@96056 BHgmoBMm®mosls s 3mool byl dmMob Mbs ogmb 45 Lsbgmds seotmogbs 19;
316008 Boxgmdbg Mbs ogml 50 Lobgmds smo®ogbs 13; bmwm gmdolbdmsby sGLYdM
10536 EmbBg 33 Lobgmdol o036 by 2 Lobgmdsl dg3bzom, o3 Y3zgusby
w50qbo 858396909w0s (obowgm 3bOowo 2). 3mdolidmsBy Fgboderms 3093 Lsd LobgmdSL
d93b3go - Fgesl, EIEMBsOls s OIMLEDBWG  d900b3MOLL, Topa®sd gl 396
39905bFMMgOL  APMToMGMIL, Mo Ldowdgdo dgbfiagerowo dbgdob Y43z9wsby
3094305009, BoBOL 2565 AMMYOS 5 Y39 sBY 503005 (boAMM©Yds 80% LobgMdYdOLS)
[49,50], 530@™a dobo 50965 d5¢0s6 o O™ JoMbM3L.

396bogngs

b9 gdosb  godmdobsdg 8ga30dwos  ©o35L33065m, MM  LbBbmmols s
MBOgmoL 3603035003 YBH00L J399m bsfowdo, HMIgwoi FoMdmaoygbl 3mebgmols
IOMOOL 2530MdgEgdsL, S6OM3MY6M0 IBZ0OMZs JOMOMIPI® 50D B0,
@050 s L5dNomy, (M50gddsmbs 5 9O Fgol 30HOM  SMMEbTsnEHId0
@oLObLEGOBO  FoMdEHIB0E  @obETogBHLs s Mmool LOL TmMoL).  dmddfmzmgdol
Amlobgmds®g  sbnOM3MAgb o gogargbs  Lsdosm 96 LsdMeEmbBg  Bo®oos,
3965390 OO FYoelis@gz900L306Ms MBBYdDY. LobgmMdMmOZ0 IMZ5BIMOM369ds o
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Lodmognms, JogMod 53 295630 o6 3b3qds 033000 LobgMdId0, Lodsemzgwmls fomge
Bmlbsdo g@oboo Lobgmdgdosb sg Fbmenm Hogl 3bggdoom.

296000L  GHoxgmdby (0o I0bsMYgdol obF3M0Z  bwsygdMo  BHIMOGHMMmOYOOL
29M5) 5 LYBs3H dgmgdbg (mdoldms) BGMIMybmwo dsgwgbs Jowseo s
MBogbos.  dgLsdsdols, 35390900l MoMmEIbmdo3  ©ods0s,  0lY39,  BMAMOS
LobgMmdM030 IM35¢RIMOM369ds3 (. 2, 3 s 4).

33w93900L 390093900 936900l dobg300  gogmBowos M  bsfows - (39390
30y35600 5653gMm960 ddmdfmzdgdol 33eg30L Moo (bO. 3), bmwm o3y Igmgbo
349d3hm3m9d0L  (bgargz®m0sbgdol) gbMowo (gbM. 4), MoEyd dsmo LogmEmdMOz30
39b65§0gds s (3bMm3zMHgd0L oMo 8339005 AobLB353WYdS GOHNT6gOLOYSb.

J390m» dmyzsbo 3bMowdo s 4Mm930300 dMmEgdEos BMOM3MYIbMEo 453wgbol

Go30Ld S OO YselioGg3zgool  ao3agbs 8 Lo33wgg  wdsbby. Lo3zzwgy  Mdbgdl
300Md005© o378 5gd3L 9990 61dgME0s (olZWYMN0ED SBMBEZEIMOLE39b s
RO©OW™MYm0sb LodbOYMOLs3h): 1) Boermaygzs; 2) GVYRMEs-3memdmbs; 3) oo ©s
353965 656MH0Mbsols 3Hdgd0 s slTo Bsd0bsMY s6b0; 4) d. bo@sbgdol dwms figwo; 5) de.
Lbma3bob §399m §ge0o; 6) 39Mm00L Goxgmdo; 7) gmdol dms; 8) sbisbwgdwwro 36J@9do.

gb®owgdol  Jmdo dmdo  BIOO0  S©bodbMos - MIdEIgLo s FoMOEO
3BOMIMYgbmwo 493wgbol J398 Igmaxzo bs33zwrg30 B6gd0; bobyslidmeros - Lsdwswm
393gbols ddmbg Mdbyd0o; 50b0d360L A9gdgs - BsdMSsMBY dsO SBMOM3MYqbmo
393€gbob §3983gmz0 s©yowo.

3bOowo 3. 5059560960 dmdmAHM3mdOL gobsfowgds Mdbgdols Jobgwgzom
Table 3. Non-flying Mammals distriburion by Sites

Lobgmdol wsmobm®o 530oLEsLObYEGdS
3bsbgEgds Place
Scientific name A ol 4. 3% - (_é g o ~ m 2 p gj 3
< S| € %5 B ] S| A s O ol QE
g5 89921520588 221987 5 55| I8
Sl 2EE )2 Sl 2|2 83
~ o Q| =S|
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 + + + +
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18. Rattus rattus + + + +
19. Rattus norvegicus + + + n
Urgem Lobgmdgdo 9 12 16 12 9 3 2 7

+ B39bL G096 s0M0oEbmwo s69x8Mm9bo dwdmdfmamgdo
+ Our records of non-flying mammals

30639000 3bOOWOEB MZ35ebsmerog Bsbl GHBIOOL OO @S 35@MS BaMombsogols
900053mgd0ol 3065 LMdS 439es BIMBID YO MIb; 51939 OO FYoelaGg39gdol 306
930L0LEGH93900L  (5QPO0GIO  FoPMY3d, MR ES-3MsdMby, d. LBLs s boEobgdo)
M3065BHLMBS 30609 [gobo@gzgdols s Yol 8mImEmdmE  5ER0GdIMb  (Fm@ools
G5BMB0, gmdol d0s). IBWMIB0m 03039 JEMISMYIMDsS BYLRO™M0569dd03, Fod®sd o
LMBSMO NBOM 056505600, BP0 OO DMl bygwxzOmosbgdo Ab3gM3eols dgdbolsl
oo  5©P0Wwgddo  Jgodergds T9a3bzgb, ULosos3 om0 Lsd0bSEmM  SEAOWO  5Md,
05250005 0O s 30IBEHMMO Ig0sdMMId0 Lrggw MBMGYJNTO.

06039 3bOOW0L bsmwsE BB sbmOHM3Myqbmmo go3wgbols Bgdmddgwgdol mby -
9615350 x89MHM36905 439w sBY o005 O @S 35GIMS BsMOMbIEbY s Tolido Bsdsgow
56ObbY, 50Dy, boos(3 3bOM3Mygb o 369qlo 13930800, 56
235000bsE 0o

be. 1

s

il
|

j _Eemsny
|
]

12 T

“‘

Lobgmdgdol
@50)5Md>

i
g
¢
g
o

B
=
A
-
_|

S6nGM3mygbyGo
Doz

Bomoero
LsBaseem

4 @sdaero

356300 ©oEo Fysemba@gzgdowst
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3b®0oo 4. bgera®:056900L gobsfowgds mdbgdols dobggom
Table 4. Bats Distribution by Sites

9Q300bEsLEbYEGds
Place
Lobgmdolb wosmobm@o B |5, . g/
2 =
©3LsbgEgds 2 —;?5 BERS 3= S k= § o,
SB35 8 s Y §|ec 5| ©E5
- == 8 9 S,
Scientific Neme 4= &g § @‘é%gg 3 = \§‘§5‘3§ g 8E
& -§: : 2 =N 2 0 B
o3862| & & | 808 | &8
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
+ +
Lryem Lobgmdgdo 1 5 9 6 2 6

+6396 3096 s©0MobYIE0 byeaMmosbgdo

+ Our records of Bats
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L. 2

./”,/‘Ja’
947 [ —~|[
) .
|
7 '
6 ‘ |
Labgemdgdols 2 ' |[
Goo@gbeds '
3 ‘
2
SBEHO3M06m60
C 00536
0 Bsomo
: LsBrmse

Sbemerls

6
Bl 8

9s6domo oo Fyomba®)39%0w@56

50 bsdgmGBgol  2obsym@gdsdo  (0093Bomds,  BsoMmMds) s  d030bsMgMdL
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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:

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.
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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 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.
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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
Annex
Al - 3mbgool EsdEW™MdOL WsbEdsxEgdo sFomdgdMwo  dMMHYbol  GYyom, Lgsabmdosbo
Fomdgd0m, ool fobs HEbowbs®-0mbbsmgdom, Foxzwbs®-Fsdwbsmgdom, dxbbsd-dgwdzbstroom s

30E®dobsbGHMmo Ggoo dmsd d)3s69 J3gdyom
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 — ©0™dOL Fomdgdo

Lowland landscapes with wetlands

01 — sdsEdmol 3mwbwmo wsbdsxy@gdo MHEbowbs®-3xmbbsmgdom, MEbowbs®-Fogwbsm-
§90bsMg00m oMM Fo6sd)3969 J39¢Y0m, 08305ms© 3bbs®-5303F3656M0 Bsbstrmgdom

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

02 — 89950000L 3bMM0 WsbTsxn@gdo ffoxwob &Yyggdoom doMHomss Js6odfi3sbg J39@yom

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

W1 - 89990m0b @sbdsgy@gdo fFogwbs®m-dmdhofigmgsbo ©os dndfofizmgsbo  Gyggdom
Boformd®ogza Fo6od)3969 J3g@yom

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

W 2 — 35335509960 350530l @sbdsg@gdo syol bolis s 30330l Byggdom

Caucasian upper-mountain landscapes with birch and pine forests 6. dgtwBsdz0wol dobggoom [50].
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3 M300mb bndml (Leptinotarsa decemlineata Say) bgermgba®o 0bgozo®mgds
956@™MIM3s00mgbmeo bgds@Gmogdom

B. 2500330000, M. yMM5dg
BrEmyool 0bLEGHO0GHWEHO0, 0Eosl babgwdfogm MboggdLodg@o
J- Boaoemygsdzoob 4sd%b. 3/5, 0162, mdowolo, LojsGmggem

ogorgadze@gmail.com

9gb535e0:  5©LOb0TBs305, MMI  JMEMOsEML bm3m (Leptinotarsa decemlineata Say)
390G™MBowol  Bomgligdol  LgMomBe  ogbgdgels Fommoaqbl [1]. 2oblszmm®gdom
05369003l Jo@Gwol  gBobsdo; 98 MM ol Boffowmd®og b JnE0sbs  sB0sbgdL
39OGMB0OL BMOOWGIL S Y3530egdl; bdoGms 0(j393L I(3965G0L LEWME IBMEI0S(30L.
bm3mlb s dob do@gdl Ggwdeosm 350GHMB0wol bs0glgdols 75%-000g 49650y gds, Mo
390GMB0OL IMBsg0sbMmdsBY 1sMYMBOMOE S0LIHYds [2]. 39OGHMBOOL AsM©s obobo
590569096 Fofozol, d560l, 3m303MHOL s dsEGMOKXBOL b50glgdl. s0bodbwmo ds3b9deols
§0bos0dgy X9 300093 259Mm0Ygbgds dMIMol JodorIMHo FgmMEO, Mo Logd®mbgl vJdbols
ORMOE 3oMgInb, olg 50530560l X 9bIMMYEMdL [2]. Dgdm 50bodbwosb 453mdobstg
ool {alMoydo ol ds3bg 9FgM9d0lL MoEbmzbmdol MgyMwoMmgdols, domysb di39bstgos
330U S 80Ygbgdo BoMoErols GglsdEoMmgdEs© 0lgmo F9gmMEYdOL s LEGMegdgdol
3990myg9bgdol Lsgzombo, OHMIgdoE 04690056 9839JGMM0, 93mbmBogMMo byboymgwo s
o3 Y39wsbg 9600369c0m35605, 93MWMPOMMI© MUsBOMbM. 53 dBOOZ 25bLS3MNPOYGI0M
96039369 m3g560s  dMIMEOl  domwmyom@mo  dgomEo.  AbmBwom  3Msg@ozsdo 35369
309693356 dHIMOL dOMEIMQO0IMHO FJNMEIO0EID JON-9M 9BIJGHVIO ©s 39OL39JGHOME
dgoomEl domo  dMbgdMogzo IGO0l - bgdo@™mgdol  godmygbgds FoMmdmoyqbl [3-5].
3bmdowos,  MHMI 36900030  MZoWLIBOOLOM  BodoMMZg ™Ml 3935MGHMBOGMdOL
Lb3oolbgs  Mgaombo  gMmMTsbgmobogsb  goblbzszgdMmmo  3wodsG B0 30MMdYO0!
boboomgds.  sbgo  MH9a0mbgddo  3MWMmMsEML  bmdmlb  (obssmdgy  3s00mygbmMo
690s¢™©9dol  9x839gdBHOM™MdS  DBmYoghmo  godmbszerolol  asts  [6],  momddol
89bfjozergeos.

B53M@3do  obboE0s  3MEMMIEML bmIml domwmyom@o 3mbEGMmMmeol dobboom
96@™IM350myabm®o Byds@mgdol (93b) y35M0 Steinernema-ls s 356 Heterorhabditis-ols
3990yg9bgd0lL Jglodgdemds.
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3sLagms 3 8500039, LogJu3gM08gbEH™M ToLoes (3MEMOSEML bemFm s Jolo do@wgdo)
9m303m39m  LogoMgxml  Go0mbdo, 39MHdm  LgdBHmOOL  39OGHMBool  bsmgligdob.
953690¢00l G©MBL3MEOEGH0MYOOLIMZ0L 45dMm30949bgo BoYLObMEMsz0560 Bobgzstemod®osbo
300gmowgbols  Jowgdo. 8536930l (obsomdwgy (30900 Bo@IMIIMWo 0dbs  0wrosl
Lobgemdfogm  ¢bogzgMloGg@olb  bBmmmmyools  bsdgsboghHm  33emg30m0  0bLEOGHWMEOL,
96@™BM3500my96700L WsdMOsGHMMosdo 21-25°C s 80% 3596M0L BsOOMI0MNO 3H9b0sbmdol
3060090d0.

3580, 35369 096900 06x83030MGBOLIMZ0L  godmygbgdmwo odbs 103 osTgE GOl
39GM0L X59900, 35OGHMB0OL Bnmegdo, Bgds@Emol (8g-3 sLo30l) 06839d309M0 WsM39gd0
@5 J9dsbbmEgdgeo. (3009030 A5dMboagbgdgeo Logdudg@odgb@m 0bxgdgomMo sM3gd0l
©OEO M5mEIbMds 3w GH030093o 0dbs BoFolb oo POGRowoOl (Galleria mellonella)
doBgdbg [7]. 9du39m08gbE0L sfiYygdsdy 39BHEMOL x5890y gob3LLbL3zOgm [7] (3wgddo
399mboggbgdgaro Lbgoalibgs Lobgmdol 936-ol Mogbmgbmds (1000+105 BgdsEmes) 19¢»
bmL39gbbosdo.  GHgbBHol Loboo ygzgws EEsdo  MmMmomMmgmwo 3536900l fobsomdgy
399mygqbgdme 0dbs 100+11 ga%. 6gds@mool 0b6x39dEomemo sM3s. Mmommgme (30530 0ym
UO3IO @S Lo3MBAHOMM™  356M056GH0.  Ld3Io  35M0BGHOL  MoMMIM (3530
0536900900l §0boomdgy  290mygbgdmer  odbs 356  Steinernema-ls 69dsGHmgdo (S
carpocapsae, S. thesami, Steinernema sp.) S 2350 Heterorhabditis-os (H. bacteriophora-ls)
96@™3M35m0mybmmo 6gdsBHMm©gdo, bmwm Ls3mbGHMHMm™ (300l 35M0s6Gdo 853690 gd0
dbmwmE mb3560L {ywom ©s3M8530s. LOFLIWO 35M0BEHOL MoMMgME 3sdo oym 4
399906905 ©s 1 3mb@mmeo. 9dudgMmodgb@ol 3gMomdo dglfogwow 0dbs gobgomsdgdols
bbgoolbgs g3sBsdo dymao sbmizowo  dgmgdol  bbgmewdo obgogo®mgdol dggys©
d90fgmwo 695G ™m©gdol  MHoEbmzbmds. iyobos (gMHgdols Jodstmo  bgds@mgdols
9899EHOMdOL  3Om39bG0 [8]. godmgoygbgo dfgmol  gs339000L dgmmogzs [9], bmeom
900900 3mbszgd900L LEASGHOLEGH03MO T390 B353MID 9bBHMAMBYToEHMEMY0sd0
9009030 IgomEol dobgwgzom [10].

3900939%0. 3000l 549690056 24 o500l 9 LoEEIW 39BGHOOL X53JOBY XIM 30WI3
0gm 353690¢900L596 99993090 35OEHMBOEOL BMMWdo (LLYIOSMO-3). 833WM0 ToEWGdO
56 ©580gdLB0MEs, FogMsd ToBegdo 350w FdMH>MdPDI6. (30D 48 Lssmols T9dgy
39OGHMB0OL Fmmgdo JmEosbs 993dMwo ogm (LYOsMO-8), FoGHWYd0 MOMJIoL oM
dmdM5md©b96. A[aMgd0 2500H056x05Bg LG MYs0M9dBIL. 72 Lssmol d9dgy 30
353900l OO M3MEIBMBS PIBMEFOWO 0ym.

3oL ©59)bgdosb by I  OPObs,  MMI 353690 gdol  Jodsron

399myg9bgdeo  Bgds@m@ol  yggams Lobgmds dsweo  9x89dGmemdom  (97- 100%-09)
50060865 (ob. sbGoro 1).

3b6owo 1. 30MmEsEMmb bodml gbGmImdsmmagbmmo bgdsdmogdom
bgwmzbmee 065303060900l dwgaqd0

103300E056MmdOL
Lodmom
%

3oL 6905 ™megdol 3OEbowo 8536900l MHogbmgbmds
39605630 Lobgmds (320590 (4 2509mM9ds)
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5099853905909 053v9d53900L
999090
L3O S.carpocapsae 15146 1 99.3
LsoEwo S. thesami. 155+8 4 97.4
Loggo Steinernema sp. 139+5 2 98.5
LooEwo H. bacteriophora 148+3 2 98.6
306@®@o fgoeo 35+2 1 -

053699gddo Igufigmwo BgdsGHm©gdol MHoEbmgbmdols dglfogerolisl s0dmBbos, HmJ
9Lodg o gmmbyg sb530L Fo369gdOL FoGEGdO MROM SI0WSE 0bBOEOMYd06, 3069

306390 s g sB530L FoBEgdO S 0o (0b. LBS™MO).

L9500. 3gBHHOL X595080 MMM bemFmbs s Jobo Fs@Eegdol 6gds@mogdoom
obgogoMgds
3-068303060 98056 24 Lo-0b 909y; 8-48-Lor-0b 8999y; 3-72 Lor-ob G309

(393399000 5@ do sx30JLoMIdMEo By3sEM©dO).

M3 09gbgds bmdml 30639w0 s dgmerg  Sbs3oL  ToBgdl, dsodo  Steinernema
carpocapsae-s  6905@m©qdol  Hoabmgbmds  9goygbs  Lsdmomm  55.7  9aH9gd3eaMl
(Moo 2), Iglsdg sbsgol FoBwgddo-73.8 ga®b. dgmombgdo - 104.4 93D, begwm 8536900l
00530 goBsdo 63053 ™M©YdoL MHoEbmzbmds Fo@wgdmsb dgsMgdom sdswo (12.5 gyb.)
0ym. o3 dggbgds 9356 Steinernema-blbgs Lobgmdol 69ds@m©dL (S. thesami, Steinernema
sp.), 3500 Mo3EbM3bMds

053690¢q0do S. carpocapsae-ls 6595GHMm©gdmsb 9s0Mgd0m b530gdooym. sy, S. thesami-ls
69053 ™m©9d0 I-1T sb530L oG ddo 9509bs 36.3 93B-U; 111 slis3zdo- 52.5 gab; IV sbsgdo 63.7
5 005 g5Bsdo 10.3 93b., boenm Steinernema sp. 63053HM©Yd0L OHoEbMm3zbmds S. thesami-ls
6HoEbmzbmdsbmsb  JgoMgdom  ogm  dbodzbgrrm©  Fomowro.  3MWMmEASEML  bmml
Heterorhabditis bacteriophora-»o ©s06803060900L  J9gao© 030090, IHEMId0
0lg™039g MoEbmdMm030 dMmbs3gdgdo, MMM S. carpocapsae-s 359mygbgdols dgdmaz935do.
30MO50Mb bmFmbg Bo@o®mgdmwo 3900l sboseobo 430839690, HmA Steinernema-Bs
Heterorhabditis-ls 5305¢™©9dL mbs®o Igifigzom gomfomb 3536900l memysboBddo s dsmo
103300 056MdS godmofizomb.

3HO0wo 2. 065303060930L F)YR© 3NWMESE™ML bmFmdo Igufgmwmo B9gds@mgdols
MoEbmzbmds
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6995¢™@gd0l 69053™©900L Lodwsem HoEbmgbmds
Lobgmdo Lbgoalibgs sbozol 95369de9dd0
I-1I II1 v 0053m
S. carpocapsae 55.7 738 104.4 1255
S. thesami 36.3 525 63.7 10.3
Steinernema sp. 41.6 55.6 715 15.6
H. bacteriophora 523 76.7 95.3 25.5

WdMMSGHMOOM  JoOmdgddo  21-25°C-Bbg  3mwmGsml  bmiml  {obsswdwgy
Bo@oMgdmer 3009030 69do@m@gdol 9339d@IOH™Mds B5305ME FooEr0 50dMPBBs. s0bodbwmen
A9939OoBH MOy S. carpocapsae-ls, S. thesami-ls s Steinernema sp. 657853Hm©gool doge
953690qdol  97-99%-0g 10330O0W0sbMds  sxgoJuoMm®s.  S1939  9RIJGHMGO  (98,6%)
50dmBbs  353690eqdol  dodstod  H.  bacteriophora-l 6705 m©gd0.  6985GHMm©gd0m
0680300900 353698 gdol  353390LSL OBy, MM Afgeol  mEYI60BITo
69053™m©9d0 b3qd0sb 33900l F0MYOOLIL 39OHMMIWMHO Fbom. BoGMmgdMwo 3wIHdOL
09002900056  250m30bstry  Fgodergds 353360,  OHMI  3MEMmGsEM™L  bmFml
d0MEMAO0MOO  3MBGHOMMOLS s 93MEMAOVIMS®© LMBmS dmbogwrol domgdol dobbom,
Lolv39e05 LoJoMM39wmTo JoEGdIMo s IBYMHRO0WO 0dbsl domEwmyomGmo Igommob,
3969 96EGHM™IM3500MygbmM0 6935GHM©Yd0L godmyqbgds
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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 (EPNs): 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
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 EPNs. Different number of nematodes was observed into the dead insects bodies
after dissecting of insects.

Number of nematodes registered in the 11l and 1V stage of dead insects was higher than in other
instars.
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Usgomrm39ml sdEMdYOLs s dmolfjobgmdo bzs@stgdols
393039900l BMa0ghmo BovmboliGryM-93memaommo 0530l9dMYdsbo
(Lepidoptera, Noctuidae)

9- ©0dsbodyg, 3. 39¢H™M30

Lodo®mggwml gMmgzgbmwo o bgmdo,
MMboeggeol gsdbodo 3, 0105, mdowrobo, Lads®mggem
lepidopterology@mail.ru; valeri.petrov@mail.ru

B M ToRY Yo

Lododmggwm  dmosbo  d39gobss 83390000  godmbos@Gyero  39ME035IM0
LoOEYW0sbMdOm. oMM Bo®EHYgero  boliosmgds  Jobmzol  sdebaliosmgdgero

LoloEgMEbwM A9MgINMO (MY 0YRB0, 3W0ddE0, BEMOS ©d Bobs), M3 Fobs3oMM™MdYOL
d9BmdgE  LoOEYwgdmsb ol 0BMEos3osl s  oblsbE3zMIZL  domEgbmboLsM30L
©535b5L0sMYPdJO BBl FMEOIOEMYO.

36906030  LEMEHYWIOOL  odmygmxzobsl B39b  2o3g3sbom s Mmbagodol [1, 2], 6.
23mbEgs3ob  [3 - 6], 6. 39¢bmggeol [7], . Lsbmgzost [8], ®. asabodol [9], 3.
2obsdzoeol [10 - 12], G. dgoBsgodol [13] o Ubbg. bmdowo 0933¢9350M9d0L doge
09000535H90me 39335006 s Lodo®mzgenrml  @obdsxnG o alaMEYwosbydols
bdJ9d90L, Boog LodoMmM3gEMm OYMBOE0s 3 FoEMdM03 Loggbw®s: 1. dEMdJIOLS
@5 dmobfobgomol (Lmddmb@Esbm@mo) LoxgbrMo (B30l mbosb - 800-900 3); II. domols
(0mb@BME0) Logggby®o (900-1900 3) o III. Bmsdswool LoggbmMo (1900 8 s Bgzom);
10 @wsbBs@@GNMOm LOOGHYWI© ©d M35 domGHM3s. B3963, B3gbo  IMs3sfiecmosbo
RoboLEBHWEOO 330935 LBHmOgE 59 3bmdowo 833193560500l IMbo(399900L 33900833
39635bmM309w90.

b353oMg00 ol 393wgdl 809336905, MOl @odmE om0 BOM-93MEIMAOVIM0
dgbfogams  goblogzmmMgdme  LOOMMEYOMSBss 3938060 gdMo.  sdoGHmd, olgoo
do0sbo 930MboLsM30U, OHMYMOO(359 Logo®omgganm, 50 29003309390l
39bL539M9dMEo 3603369 0ds 960 F9ds.

B9dBHMIM030  FoLoerol OO IMEMWMdOL  godm,  FoMImygboer  Bsd®MIdo,
3obgobosgm  dbmwm 30639 FoO™mdM03  Loxggb®do  Bos@oMgdmwo  33ag30l
89093930

15533560 LoBYzgdo: SOOI,  35d0BHOB0, 0bGHOIBMbsMGmO, 93bMbsrmGo,
5BMbsr®o, JugMmgowo, bnd@maowo s ».0.

890093900 s Fsmo gsbbogngs

gbmdowo  dgbogco, I30M3BHIOMWwmyo 3. Mosdm3zo  fgms:  “OmnpeneneHue
BBICOTHBIX TDAaHHI] OOWTAHUS MHOTHMX YEIIYyeKpbUIbIX O00JaJaloIliX CHIIBHBIM IIOJIETOM BEChbMa
3aTPyJHHUTENBHO, YTO HUKOTZAA HEJb3s 3a0bIBATh IPH M3YyYEHHMH CIIELHANBHOIO WM 30HAJILHOTO

pacmpenieNieHuss TOpPHBIX — 4yemryekpbUbIX  [14].  B90moebodbmemols  gomgzgawolfiobgdoom
@5 39MGH0350E  LIOEYWosbMdOL  Fobgz0m  J9OEWRMOsbxdol s  39Mmdm©
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b3530M900L 253039wgdol TgbHogersd oa35065bs, M Fomo LEMEYWMBOMO30 MY GdO
60y 9900bg93580 FoMOOE 9O 9dmbgazs obTsBEHMO ©MS0MbBIOL, o3 Bosmers
50bobs 30093 JogdE 99©YEIdbY.

L. Bommd®030 LoggbryGo (Bbmzol ©mbowsb — 900 9-g)

596005690l 2 930Mm0H @ IBTsBAEL (A s B) @ 4 3693603 Lo®Eygeob:

A. 5dsMHOEMEI0 S OO0 sbdsxndo (D®30l mbowsb 50-60 9-9),

Lodo@mzgm  dgBmBowmo  4399sbss,  MMIol  LsdzMgdo ool  Bmdogk
3w0ds@e  Lad@ygwdo  [15].  Ggdo@meool 1/4  sGomwo  bsfowos,  GmIgmog
90905MgMdL 3900  29630m0MgdM  IgBMBOWNH  WbToBHIIL  TmGoL. gl
39099mgds 353Wgbsl sbbL BobsBY s Tol LwYdIMOENIE HBILOSML obI30MHMBYOUL.

B3I 36mBIBO  Logo®MZImb M0V @bEIBHT0  33MEILIIYwO
J9OELROM056900L gLobgd ImEgdreros Bz9bL bsddmdgddo [16 - 20].

L v3dbmgdol s BsbgzsMmadbmgdols bgs@smgdol Bombs (bm®.1, 2)

b LodEygero Lodosemzgermdo dmoEogl 93339M-5MoJuol  adErmdol 360d3bgermgsb
Bofoemls [21, 5, 6]. ¢0dbMLy s bobg35601dbML  d3965M1gMmdols dbbgowo  wodgdo

33630905 9JEMOL EOEIMBLS s JoMsgol BgasbBg s Mdgergds . HMLML359Y.
99Lfogwowos 899000920  3996dBHgd0: 200060,  MdBM,  IZ0M-IMgxR0, 0MEO,
doMbgmo, doegM-45d900, 3oLol GOl d0sdmgdo, 53658505, VoINS, FoMod-
9EM0, 35BMOLHYswo.

30ods@Gmemmao 3. 3mGmdsbos [22, 23] 53 69a0mbols 3535 FdMo-gdEMmM30390L
905379m3690L.  0563G0L ™30l Lsdgsm  BHgd3gmeGes  0°C-Bg  Foswos,  bmem
S0LMEOGHMMo  Jobodsermo  BHYd3gMeGMs  bmaxgm -13°-18°C-bg 939ds. bogbmwo
3bgwos, 03wobol {erol Lsdssam $Hgd3g@e@r@s +43°C-0os. ol Lsdwowm G9bosbmds
d96ygmol 186-349 83-ol gsMRgdT0.

LodEYwolb  93gbsMgmemds  gMmy35mMm3560 96 sGOL. ol Lbgosbbgs  bsfoedo
2963005090 wos  00B0obosbo  (Artemisia), yse@obosbo  (Salsola) s ToME33EMZo6-
50Bobosbo (Festucea-Artemisia) bobgzs6m@sdbmgdo (Lve. 1). dobstgms LabsdoMmgd by
33630905 Fool  3Hgggdo. FoMsd-geemBY,  bobgls6MHmdbml  Bodol  3sd0@s@do,
939bstgms  olgm  oxyMBRIdsdo, Mmamemo@gss: Alhagi pseudoalhagi, Artemisia fragrens,
Holoknemus strobilaceum o Ubbgoobbgs 99398900 35M3E3wm3bgdo, B396 sw3®ogbgm
00mdobym30L  139301303MM0 17 Lobgmdol  bgo@oMo?. sbgmo  s@dmbbos (d3gbstggdom
9339%530): Ochropleura forcipula, Sideridis albicolon o 356 Cucullia-lb §o®dmdsygbegdo
39603393°sbg  (Alhagi pseudoalhagi); Pericyma albidentaria, Leucanitis, Ochropleura signifera
improcera s Mamestra zea - dsG33wm3bgdbg (Graminnae); Heliothis nubigera o Rocleptria
incarnata - dwbwmombg (Cicer); Periphanes delphinii - ©gbMsbg, Bws®ds%g (Delphinium,
Acantholimon), Porphyrinia purpurina - 6o®%g (Cirsium) s Callistege mi - 399H©EobEMEbs
(Genista). 9336006 O MBL gobgal YoMmsbosbo (Salsola dendroides) Bobgze5000bM
LG, 2). 59 dom@GHM30L bzs@doMgdol ©sdol  Bobs  ©WsMOdos @S 9  438Mm0MBY3s
MMQ0b65¢0md0m.  99oMd00  FEOEOMMOE  PodmoynMmgds  0swmwbo  (7amarix),

2 b39¢)99080b BmdgB3msEHXIHOLsmM30lL J0M005®® 30LsMRIP@IM 3. 356 EH0E0L ©s 3. 3g0Bogol
LbobBgdoo {24] (Hertig & Heinicke, 1975).
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HMIgmsbsg dOMEMAOMMS© 5395380093 os:  Cardepia sociabilis > Clytie illunaris.
LobgmdMoge oMo 50dmMPbEs  Foeol  BYggdol Bombss. ol doMOMOI© TJOYJOS
B3999936030 s 3990dBgMMBONMHO LobgmdgdoLsgsh, MMIGLSE SOYOW-5AO 9935
A9bobdmyzo®myeno gm™mINOO.

90935  IM035¢fHerosbo  Loggang  3dsmdols, LodoMmzguml  »sdbmls s
Bobg3569sdbml LobGggwdo b dm3m3z90eos 201 Lobgmds, M3 wgobsmzol B3zgbl
3096 LodommM39w™do sOMOEbMEo HZsEBHIMYIOL BoMbBol (598 Lobgmds) 33,6%-U 9o bL.

Lo0bGYOGum  dMbs3mg®0s: Tephrina pumicaria 065Job 3o@MBg, gl Lobgmds sy
3bmdowo o0ym  ©IgLEBB0IE s B0ty  SHBooL bsbgz56MIdbMIdOEIL;  gEIGOL
sdbmgddo  ZLethes insularis Bwp5  SDBooL  MOVBML  gwgdgbBos;  9wsM-doMmsgol
JugOmBoGHME  obdsxzgBdo Jugdmzowy@o  Lobgmdgdo Dyscia-b s Leucanitis-ob
335090000 LodoMmzgermdo 3900 3OO0 LadbGgools M50b6Mgd0sb,
Bobg3969s0bMgd0sb s FIMsEo 1EH939000b.

Lo®EYeol B39mamgd®mogo Lobgmdgdos:  Noctua pronuba, Amathes c-nigrum, Mythimna
albipuncta, Acontia luctuosa, Autographa gamma 5 bbg., by 47 Lobgmds, 5699 LsGEywols
Robol  LobgMmdsms LogHmm MomEgbmdol (201 Lobgmds) 23,4%. domo  1IMms3egbmds,
300RBR05,  93O0DMBIME0S,  BIOMOMELS  FOZOBIWIOMwo  bodoMm3geml  bgs
M0 M50mbgddo, M3 gds  FsbMdMOz5, Fgrofodo 0dwglzs  Modmgbody
050058 o HoMTMOoygbl RMmbol F9dJdbgerl. s0LB0ABsZ05, GME Fomo MM YLMdS
F0653-00@sM0l  Bs8mOOL  Lodmzmgdol,  dMUGB-d50Bol s  bgbowol  domgdols
bgHombmeo 393690905, Fogbol  LygHombmen  bofowls  Jabol  mEogmbmbirgdo,
O0Igdois bobgzomsdbmgdls s sdBMYBL 5353806MdL S0 Bomgw s Fool
AY990096  (5bggd0s MM BHYoLy @S BYJ-LAI3OL Lobgmdgdo), Tms-LGgdols s
J39-0mM0056 9396569 MmdLmB  (51909305d0M0MOPI©  BHYJ-LBHI30L,  LbGHI30L s
ME0bmL  Lobgmodgdo) s 5.0, b 94 Lobgmds, ®og LoOGHYwOoL Bombol  Lobgmdoms
L59M0OM M5MEIBMIOL 46.7%-05.

39056090000 o005 5DBMbIEgdOL MoMmIbMds. 0lobo Mozl 0YMOsH Lo EHYwol obgm
00039330, OMYMOOES 31O, bgarmzbm®mo gobo@gzgdols s ddMoro bgmdgdols
9d0bstgms bs306Mgdo, Ly 30 Lobgmds g. 0. LadEYwolb Bombol Labgmdoms LogMom
5mq9bmdoL 14,9%.

bmbory®o QbILOSMYOOLIMZ0L PR Py TesToT te Tt} 3d6039369c0mdobss
dmbmBMboemgdo b 9. . LadGHYwol  “3oMHmdomo  96w9)dgd0”. bzsde®mgdosb  dom
dog3wmgbgds: 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, bs=ye 19 Lobgmds 9.0. LaGEywol gsmbols
Lobgmdomo BogHmm Momgbmdol 9,5%.

LoOEYWgdol  GFogbol  MOHPOIMMFgEIMGO0Lsm30L LHimMgo gb  Lobgmdgdo  mbos
90300m0  dH939w™dsdo, 3065006 B30l EOTIBIBLOSMYDYE0s  3500F OGOl TI>3MO
99MHB9g3000M05 S 3M3YWs300L LoE0MyY.

LoMEAYwoL  bILsMYOOLOIMZOL  sOLgdomo  F60d3bgwMmds  od3L, o939,
©™J0bsb6GHMIOL  06@gJLL. Lobgmdol  3m3MEs3ool  goblsBOgmOLLL  50dmBbs, ®™I
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b533g3  d0mddo  Lobgmdoms  «dgBgbmds  (58,1%) 9306 gM0oEbmgsbos; 3390000
139305¢0DOE300m  FoMOMOL  bMOGMBOowId0  (63,5%); GHgbmob  ©sdM30YdIMYgdsTO
66,6% 935305 JLgOMBOE-I9DMJLIOMBOWNH XQMRBL; Fobol sbsMBbo  dgbmBo-
30a6OHm3gBMBoWO0s; BoMBol  0gMLObgL  oblsBPIMOZL VoS Vb TIREH  ()BBM-
13930, GY9-UAI30, I M-1Eg30) 353060 JOMO BMEOIJdO - (70,5%).

2. @©30@Mdols s dmobfjobgmols 1iEgdol, @ygg-LiBgdol s sGoEnMEo bsmgwmo

3HYg0doL b35EMgd0l Bombs (200-750 9 b..)

©0MdOLs s  domolLfjobgmols  BEg3gdols s  3HYg-UGHI3900L  b3sBHIMGOOL  Rorbs
9600369cmgbso  goblbgoggds bomgwo  3yggdol  Fomboliogsb, sdo@Gmd dom (3939
a9630bowsgm.

©dmdoLs s dmobfjobgools LEg3o s GYgLBgdo (LG, 3) - BWMBLS
doolfjobgmols  bAHI390L  Lododomggermdo 35305 9. 933300L  dOWMBdOL
969369armgsbo  Boffoero, HmIgwoi dmoiegl 3999y 31bd@gdL:  Lsdymeo, Bosmds®o,
doM5Jo, MO R o960, FowsM-358900, Jmo 050EMXS, FowslizMo, 339006530, GHoMOBMbY,
39O9X0, MEdbM, 35L30, M0, Fomgwdowado. MMmAmEE L3gzoswob@gdo [21, 7, 10]
59(%3039096, Lodoemzgrmdo 306M39s0 BEJ39d0, oM JEIM-doMsgobs (MMmosbo
1G930), 96 TMA393M39ds. LodbEMe  Lodo®mM39wwml  BEY39d0  IgMMs0  [FoMImTMdLLY,
obobo  GYol @oBgbgol F9dgass  Ho®dmddbowo, M3 0ldomsz IBHI0E©IdS, MHMI 53
GIO0GHMM05Dg BBHI3980 > GYol ©IM0353g00 (Fmbs, 3Mbgwro, sb3owo, 330M06Rbo s
bbg.) 9OHPsbgol 330l [7, 8, 13].

Logdo®mzgwml  bGHg39ddo  3e0ds@o  ddGsos, (3030  DBBMOHOMS  ©d  3bgwo
bogbmwom. Bodnswm feom®mo bosgwgdo dgMygmdls 319 - 649 99-0b GsMwgddo. 35960l
390560900000 39b0sbmds 63-81%-0s [22, 23].

59 00mBH™M30L  bgo@oMmgdol  Rombs  gMmy35MM3560 9B sMHOL.  bmOGHMBoWwgdOL
MdgBgbmds  BHOMB0ZMe©  I3gbsol  Lbgoobbgs  Lobgmdolmsbss  ©s3og3d0MgdMEO.
35390m5, BoMLIsbm3byg (Achillea) - 5, 53356%9 (Artemisia) - 18, momsdmby (Atriplex) —
10, 693%9 (Amygdalus)- 4 Losbgmdss SOMOEbYo s o. 3.

Lo®EYeol  B39vagd®og0  LobgmdgdoEsb  godmombggs:  Cucullia tanaceti  (Logggdo
dggbstyg - Pyrethrum, Artemisia, Achillea, Matricaria); Macdounnoughia confuse (Lo3ggdo
dggbstyg - Achillea, Artemisia, Pyrethrum, Anthemis, Brassica, Beta); Trachea atriplici (bozggdo
dggbotg - Rumex, Polygonum, Plantago, Sinapis, Atriplex, Chenopodium, Convolvulus); Axilia putris
(bogz9do I39bs6g - Convolvulus, Plantago, Taraxacum, Rumex, Atriplex).

5. 3Mmbggodol [2] 0565bFo@ 50dMLsgwgm 53096 39335B0580 LBg3o HoMmdmygbowos
50D0bs-ff03560560  356M06GH0m,  OMIgGEoE  A9M©sdsz35wos  Bobg35M¥dBMgdOL
bBHI30L39D. B3gbotgms sbgm  SLM(30530500 FMYEO MO0 BZHEBIMIIO  BOMEPMYOOHSQ
0535300090905 3999y 939bsMggdmab: Mythimna comma - Festuca, Rumex, Deschampsia-
Losb, Oligia strigilis - Festuca s bbgs 85633wm3bgdmsb, Calamia virens - Festuca, Arundo,
Typha, Sparganium, Cyperus-bo>sb, Euxoa tritici - Festuca, Artemisia-bodob s Ubg.

dom@EHMm30L 0330000 Lobgmdgdl dog3mmgbgds: Chersotis hahni, Sideridis implexa, Cucullia
prenanthis, Calophasia freyeri, Cryphia roederi, Zethes propinqua, Pseudophia gentilis s Ubg.

sMowo bsmgwo @yggdo (300 3-sb 500-600 3-og) (bmE.4, 5).
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3. 299obsdzowol [10, 12] dmbs3999d0m sMoEMEo Bomgwo @yggdo LsdbMgomyero
GY9-LAY30s.  FoaEsd 6. 393bmzgwo [7] dookbggl, M 396 “BHYa-LEISL” SMFBYOHO SJ3L
Loghmem  bsdbOHge  OMlgmol  BYg-bBHY3sh,  sBoBH™mI  LsdbOmgm  3s335b0sdo
Bobg3069sdbmgdo s 1BHY3900 BHYol grgdgbgdol dmbsforgmdoom, doBsbIghmbowros
dmgzoblgbomom FbBMWMmE OO0 3HYg9de.

3535 o d0wwo s LYMBGHMM3032IE0s, BIFMNIMO MOoMJIol  MOMZW™, Boxbmwo
dd6so. ol Lodmowm  3gddgms@memg 10%-13°C—os. y39wosbg 3030 m30L  bodwgsenm
A9I39M0BH IO odbermgdom  0° C-0s. ferom®o  borgdosbmds 246-560 99-LL ol
99694qmdl, BIOOMB0MO FHgbosbmds 64%-76%-0o [15, 22, 23].

Uogdo®M39wmL  bomgwro  GYyggdol §odygzsbo gm®sgoss: dgdgzo (Paliurus spinachristi),
05ewbo  (Juniperus), bszdgzerol bg (Pistacia mutica), 53530L by (Celtis), osqomdogo
(Cerasus), dogxops (Rhamnus), aMszews (Spiraea), gobdobo (Jasminum) s Ubg. geos®-
Mool Jmobg boMmdlL  39335L00L 9bgdo s MgeodBHo — gwEsMol gozo (Pinus
eldarica) (Lw6. 4).

99L(o3W0E0s 5MOEWWO 3YJgdol s Jobo IM035GJOOL Y39es doM0MsEO Mdsbo,
JoOD0b  sfiygdmwo (dos s 9399  JoOmEo) s  35Temzsbols  bs3M®Iswom
530530930 (LwyE. 5). 53 LSOEHYWOL Bobs SMSYMMPIoMMZ60s. HBZSEIMIIOL Bombs
15305  dEOEIMOS  FEOBIMYgOOL: F5To39ML, J3osl, BMSTOL s sERgmOL  IMY3
RIOOM™IJOYBY, Loosg 0BMEYds obgmo  153093wol,  MMPMOOESS:  JoMomEo  dmbs
(Quercus iberica), GoMoggmommes dubswwo (Pyrus salicifolia), Jo@ommo bg3g@Bbscno (Acer
iberica); d9hdboMosb: dogxsys (Rhamnus pallasii), dgdgo, 3mfisbo@o (Barbaris vulgaris),
a3y (Spiraea crinata) s Ubg. ©9bOMBOGd0EIb ©odsboliosmgdgo  Labgmdgdoo:
Eupsilia transversa (bogggdo 03gbotg - 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) ©d
Lbg.

Lo®3069m0ls @S  9®TsBol  Jggdby bsmgwo  BHYol FmEOTs30sdo  Fgol w300l
(Juniperus) ©50m9gb0dg Lobgmds. Mod9bos3 (OE0VMs BIM©O, dom bdoGmos ©30560
(L96®. 6). BMOW™36930b §odyzsb0s: b4do (Amygdalus), Ls3derol by, GHoMoRBRMMMES
dbboero, dwhdbstom: bMsEYsgs (Lonicera iberica), a®msgzws s bbg. [7, 10]. dggbstrgoms
50 OXAMBIOLD  H3oBHIMGOIOL  9MEMY) OO  KAMBOS 9353000900,  Fo0Ysb
009300090L 2569379036905 Blepharita satura - 3b3w90s (3bM9EY35DY, 5935¢BY, dm3E3®Y,
356565%9; Metachrostis strigula - L5300l bol 49M@s 43b30Yds 35wDyg, BogoeMby;
Lithophane socia —300L 4505 233090 3300bBbYBY (Prunus spinosa), Jo®omvyen dvbsby,
503mboggmol Foxggbg ©s bgs gmmemgbgdbg; Meganophria oxyacanthae - a3bgwgds
33600b6RbBY, 3769 BY, JE0s3By, sErMdby, Fogoemby.

0obM3z96  BoBIM0ID MI0boMYOL: MMM, [ozsbs, 353003960, 9bEOMbOIs, Fobyo
@5 0.0. b353HoMmgd0Eb  B3sbM3zbgdol 50  XMBRMB 5353000 9dmos:  Chersotis
multangula, Ch. margaritacea — 9s&eo g3b3w9ds IM535¢doM®3sbg, dMIMTgesby o
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BoGobmgowsbyg; Thalera decimalis s Simplecia rectalis - dos@ao dm3m3z9dwaros Fobaotby,
LodobEDBY s 3MObEIMDBY.

5QR0-5P0  JugOHMBoGME  I39bsMgYMdsL 330l EBWMBOL  BYggdol
d9BMBoOHo 9egdgb@gdo s 93 5Y0Egdd0, HMAMM3 F9lo, 3L 0gMHol blzsEIMYdOL
G9bobdmyzahyg g3m™dgdo: Apatele rumicis, Naenia typical, Atephia alchemista s Ubg.

RoboLEAMEMO®O  IPOPOMOE oMY MEYds  F39bsMgms BMOYIBMWO  OKXYMBJOYO.
3530oms,  awg®mds  (Astragalus caucasica), Gmdgos  Labogmaberm  BMEMIss
bgs@sMgdobomgol:  Autophila limbata, Lygophila viciae, L. craceae, Taxocampa pastinum;
Loendmob (Salvia) szogdomgdwyeos - Eugnorisma depuncta, Cucullia blattariae, Pyrrhia umbra,
Heliothis peltigera; mowowwmlbosb (Centaurea) — Orthosia pistacina, Luperina zollikhoferi,
Porphyrinia parva, Panchrysia deaurata s bbg. bmaog®mo dompsbo 0330000 dmbsdmgzamls
Do0Mopbl OHmymeE Lods®mzgemliomgol, 939 3933500Lm30U.

LoOEYWOL 9JOGBOIIGHMOM0s 9. . “30Mmdomo 96gdxd0” 649 Lobgmdgdo, GHMIgdoa
dbmemE 59 LOOEYJEdos MgaoLBHMmoMmgdymo, glgbos: 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 - Lmee 15 ULobgmds, 9. 0. Lod@Gygwol  gombol
Lobgmdoms LogMmem HoMmYbMdOL 7,0%. Bomseb MIMsgzglimds 083050005, bMOE0gWEIds
WMISMMOO0  393M(39XIO00 O G3MMMPO0NIMOQ  O539380090w0s  BYg-LiBgdol, LEHI30L
@5 Bobg30MmdbMgdOL  SLMmE0sEosLmSD.  GombobBMe  LoobEgMglbms  93OMIwe-
30ddOONo  sMgocol  dJmbg  Cerastris  rubricosa, ®mdgrog oMY LGN
Logdomm39wwmdo 9530H0M30830000000 0ym 3bmdowo [27]; 899ymddo 30 50dmlsgwgom
LodoMm39wmdo 9. swagmol  Fowosbdog dm303m39m, Mbsg  I3580JLOMGM SMIE0Y)
93069 3M3MES30s.

50 BYob  WsbIsnBHdo  IMgROLEMOMGdIMWO  bls@smgdol 156 Lobgmds
(LodomM39w™L BZsGHIMGBOL LoghHmm MHoMmEIbMdOL (598 Lobgmds) 35,2%), BsmbobGwGs©
S1g  290M0gMgds:  FoMIMOL  3MWoBMbsEmgdo - 46,1%, d0BMboerEgdl 93530500
22.4%, 9mbmbdmbogrm®adol - 7,1%, bmwm  93Bmboer-5Bmbowtgdls 80939m3690s -
244%. 0965350003bM3gbgdL 393000  osbermgdom - 21,8%, B3gMegd®ogzgdl - 17,3%,
bogom domm3l Jdbol dzoMgMoEbmgzsbo s 08305m0 Lobgmdgdo (60,9%).

Dmaogho fargddo dobmdMO30 godcmegrgds sbolinsmgdm s LgHombme Jo369d¢9dl
dog3mmgbgds: Euxoa agricola, E. obelisca, Scotia exclamationis, Mythimna vitellina, Apatele
rumicis.

LodEYgrdo GHOMBOIMEo 39533009008 Jobgzom  FoMdmdl bmGdEHMmaowos - 44,9%,
©96OMBoEIdL 3530000 28,8%, 3eoxsaq00L - 17,3%.

Mm6039 M0 LoOGHYgedo Lgbdmbm®o  gobgzoms®mgdol memo 3030 Fgobodbgds.
9ugbos:  goBogb-bogbmeols  (23,8%) @s  2obogbme-89dmoamdols  (23,1%) 3o3o.
Lod@yaolb Jugemaowgdo s I9bmzgomgdo  Rombol 55,8%-U 8950099bL, dgBmBowgdos
34,0%. 3929000uO0 ©s MO0 BmMHIGOOL Momgbmdgdol slgmo Losbarmgzg 30093
9embge  5LEGHMMGOL  LoMGHYgerol LdsMoEE bolosml. gl slizzbs 9gdmbgzgzs 3.
3100053300l dMbOBEOYOL, GMI “sMr0IEo bsmgwo @yg Homdmoaqbl gomodegswn
Dmbols, MBHYgm bsbHg3956MMsdbmls s EHYosdh Bmbsl dmeol” [10, 12].
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503505,  gobbomar Mo LOOGHYWIOLs @O BO3gME  doMmEGHM39ddo
6930LGHMOMIOM0  B3oBHIMGOOL  Loghmm  Gormbol  2obsfowgdol  sbsero®Bds  a30p396s,
Gm0: boomg  Bygbs s BYJ-LAHI3OL  M39300MYdS  BoMbol  27,5%, WBBMYdLS @
Bobg3069sdbmgdl - 13,6%, LEGHI390L - 20,1%; GHYol Bd0MEHMIGOMBss 353006000
242%, 0053056  JughmuoBHdmsb - 1,3%, 0dgwmls  ©s  dwm-LEgdol
93965M9MMdLbsb - 4,7%, 930M000MmbE0s - 8,7%.

M0bMgdLs @5 Bobg35MmYadBEMGIOL  Bobslmsb FgsMgdom, Moo  BHYggdol
BoMboLGHWMEOO  LOIPOPOY WMYO3YMOS S  LbsdEYgwdo Fo@Imoygbowo Ii3gbstrgms
3o6Lb3390o  BMEOTs30930L  (BYg, bsomgwo  BYg, UBEg30,  Fows,  Xod-930sbo
QIXAMNI0S BOOYSbs o 5.8.) 9bsGrg3wo0s.

B. (gob 9396509m¢rmds (50-60 3-gsb 800-900 3-¢og).

3. 299obydzowo [10] doGol 3HYggddo 59MH™M0sb6gdl dobstggdol Mombol, d333Mob,
0mMOL s 9sHboL 390  ©0BIdGIOL  SmBgddo  Fmd3gmE  BYJIdl, OMTGEgdLSEG
93MMA0)M0 300M3JIOL 1530193909390 250MIObIMY M6 K¥AMRs© 3YmaL. gbgbos: 1.
@IdEMOOL  HY)9d0 LMBOEGHMM303Mw0  30dsGH0® (3MEbMMO s FogobByggdo) s 2.
BMIogMo@ MdOEr0 35306 3530L5 S OMMOU, SEsBbol, 333Gl s Lbg. sHgdol Fogrol
&yggdo [11, 13].

2. ©sb93egm LogoGmzgmml  Bgggdols s LMBdEHGM303wo J39BYol b3zodsMmgdols
gsmbs (50-60 3-sb 500-600 3-og) bye.7,8,9).

3oblbsbogg  Lo@ygwdo Fgol 3meEbgmol EsdEMdo, $HYggdom, figow-Fomdols
@5 QLLIMBoEOO  I3965M99d0m, 140-150-0-09 B.0. @S dmolfjobgmol FgmHgmero s
BIOOMBMN™M3560 (}HY)00, LdEGOmM303Mwo J39¢gom (500-600 3-0g b..).

GYol 3063900 35605630l Tglobfagwo  3s8m3033wogm:  I0bstggdol  Hombol,
0bgme0ol,  3bgbolysols  @LdMdo;  Tgmeg  35M0BGHOLLsMZ0lL - sxbsbgomob,
Lod9aMgeml, 479MHO0L s 9F9MOL MooMbo; [Er0®-33003900L5m30L  BESFOMbIEIME
399643H9gds dgMBgme odbs 306@®0Tols s sxs8gmol Bsz@dsero (L. 7, 8).

LoMBYol 3535 B9b0s6-LMOGHOM3039w0s. 056300L  Lsdmswm  Fgddghodes -3,3°-
3,6°C; 50LmEo@GM®o 30603seMo  BHgddgms@es 93gds -15°-20°C; ogrolol  Lsdsgsenm
fom®o GH9d396mo@cs +14°+15°C—0s, dogbodsgrm@o +23°C, +24°C; 35960L  3Hgbosbmdos
bobosmEYds Fosro Bsdowm farom®o bowrgdosbmdoo (1157-1757 99) [22, 23].

6. 396b™m3ggwol 7], o 3meo3zmzLzolb [25, 26] s 3. gmerobsdgoerol  [10,12]
0565b35, ©VOMIOL  (3Yggdo ©OFoMOJIMWOo dBIO0m doMOMIEI© HoMmBm®gbowos
dméysboom (Alnus barbata), ogboo» (Fraxinus excelsior), Ggbowoom (Carpinus caucasica),
0dgMgmol dmboo (Quercus imeretina). §39@9gdo bos®mdL 3mbEmmo djg®o (Rhododendron
ponticum), ¥%s (Buxus colchica), ogbs (Laurocerasus officinalis) o Ubbg. dewog® 560l
3963000060900 056gd0.

93965095 19O IR YBIOOLIMZOL b3sEIMGO0B B3gMwgdMog0s: Apatele leporina
— 39Mysbby, BHoMoxgby, 053s6%g, mbowby, sbzowbyg; Catocala fraxini — 3mbsby, 036Dy,
Pongwby, GHoMoxgby, ogwsbg; Orthosia gothica — GEbows®y, dmbsby, EoEbzby,
Josg®g; Amphipyra pyramidea — o@gobby, 3o3b3bg, GHoMoxgby, dMbsbg, 3mbEHWO
d49m%bg s bbg.
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AIOoLgdbg  EMVWMBOL  BHY)gOooL  OIXAMIBIDS  MBOM IO RIMMZB0s o
30MEIYds 89900930 BMmOI>309d0m: mgws (Ulmus foliacea), owmoms (Morus alba), odero

(Castanea sativa); ggg®ygdo: ogero (Rododendron flavum), dobsbfiers (Cornus australis),
s6fcro (Sambucus nigra); @osbgdosb gbLs3MmOMgd0m godmo®Bgzs 39@dsM©s (Clematis
vitalba), [10].

19 BMOOLEHW OXFMNBIOST0 bgoBMgd0b Fodwbg bdomos: Catocala promissa
s Catephia alchymista. ™m®Mogg bgsGo®o 81939 a3b3wads, dbobg s  Foggaby.
ommsbg dmgodmgge Euxoa agricola o Etachrostis seladona — 30639wo  36mdogro
053690905, boliosmgds JobmdMOZ0  A9TMOZWIO0 @S  3MEOGBHR000; bmem dgme,
00305000  Lobgmdos  @d  LO39MOMOMO  MEOYMRBoR0d;  39B9dM©oby  Im303Mm3900
9OMgMmo bdbgmds - Zanclognatha tarsicrinalis, Gmdgwog s6Odomwo Fomamdmdol 3sdm
R9boLEBWEMS© LsobEHIMLMS.

000056Mmd530, @iLOZWgm  LOJoOMZgML  BYggool  (LBGHM™M303o  J39GYoM),
b353HoMmgdol  Rombs O3 v JEOEESE  AdTMOYMEGds, Boa®ed ol JgoMgdom
96535 xzgMH™m3560  bgds  dmolfjobgmbo, Losz  3HYJgdo  2990MmgdIME0s  sbogro
RMOI>309000,  MMYMOO3ss:  Joxggwo (Fagus orientalis), 3gGomgobol  dmbs  (Quercus
hertwissiana), 6939®Bbseo (Acer pseudolafanus), do330bmol godgo (Pinus pithyusa) (L. 9)
@5 Ubg. d39dygdos — Fymeo (llex colchica), 3900@dmdowo ©oxybs (Laurus nobilis),
»bag®bol ddg@o (Rododendron ungerna), 3mebmeo 349bgero (Crataegus colchica) o Lbgs.

dorsbgme LdgeMTo  FoMdmdL Lbgoslibgs Lobgmdol dsos (Ranunculus), 9b®mbogs
(Galium), obgro (Carex elongate), FobFo0o (Urtica), bsddsbo (lris).

50 dom3gbmBdo  Im3Mm3qdven  BZsBeMgdoEob  dgodengds  ogsLabgwmom:  Allphies
oxycanthae — 3mbgabyg, owBsbyg; Conistra ligula — 3mbgawbg, Jwwosg®yg, omgwsby,
69300Bboeby, 0x3s6%y; Apatele tridens — 39bge0Bg, serBsby, Auboewbyg, dMbsby,
3d9MHYysbBy, BHoMoxby, Fooz3bg, semdsbyg; Ochropleura plecta — gb®™bozs®y, FobFom by,
Xylina vetusa — ©s3d5bbg 9bOHMb03sbg, IMo35¢doM®3sbg, oLy s IHBMESDY.

©OLO3WYM  LodoM39WML OB MDYOOL (3HY)qddo - LdGHMM303MWo J393Y4om, Lvyen
3m3tm3900s bgs@sMmadol 258 Labgmds [27, 28, 29, 30], 3500 Mol LsMEHYoL 0gMLabgl
Jobols 125 Lobgmds, o3 LogdoMmzgwmlb  bgs@e®mgdol gombols (598 ULobgmds) 20,9 %-U
d950099b0.

Lod@Ywolb  “30Mmdom  96@gdgdl” 2569336905 Lmew 20 Lobgmds, s JmeoU:
Orthosia populeti, Craniofora pontica, Apamea aquila, Sedina biiettneri (03305005), Eustotia
candidula (08305000), Cucullia prenanthis, Eublemma amabilis. dsomo  ©¢9gEHgbmdo
G9bobdmygzo®myemos s Lobogmabwm gm®mdom dF0EOMELS 353000900 JMeEbwEmo
Go30L 9396569 MMdLmSD.  Bombols  52,6% 35300  MEoymBMboegdl, HMIgdos
99Bmdge  LOOGHYYOL  9MHTBYMb  539380609dL.  93BMbIEIMMgd0s  MomJdol  28%,
bowm  93bmboe©-5Dmbogrm®gdl 8093936905  1,9%. 53 m3965L36gmms  35d0Ged0
doMO0MOPIE  0LYMO  SOMOOM(39bMB0s, MHMIEOl Fgdogbermdsdo dgol:  Fygdseo,
Jawosgo, dubosro, 3530, 933950330, F0GMMLYdO, Bso s 5.9. dop.: Agrotis soucia o
Trigonophora meticulosa - 9335030, goghbgmmgzgsbo dzgbsdggdo; Calpe capucina - ¢rodmbo,
9sba®0b0, B0 s Lbbg.
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9t3m390ve H353H9M9d0L BobolGMMO BsoBob 06033935, MM LoMEYgEol Rorbs
LobgMdM0350 OISO 5055 S F9EMJO0m FMBMEHMEMMH0s: IBOOHMBOWGdO  F5MOMBL
boOGHMBowgdl  (065x350EMds - 75/29);  d9BmBowgdo  momddol  Lodxgm  dgEHoos
JLoB0Mzogdbg (05658560 Mds - 93/33). FoMdO GHgb0sbmds Fobsls 583500 FgbmzomE
bobooml  960Fgol.  TgoMgdom  ghoxgh™mzbo  3mmbumo @yg  BombobEGGs©
9OOBIOMZBs©  godmoymmgds.  3609369wmgzsbos  olog, MmI L. LogsMmzgwmls
©0Md700 S dolfobgmol d;39bsM9ermds d9EHHows 0bGHMHMY306M9dos.

4. 5000bsgergm  bsgsGmggmml dsMol  BsGOMBMmEM3s60  3HYggdol bzs@omgdol
gombs (400-500-c0s6 800-900 8 b.c0.) (Ly®. 10, 11).

50dMbOggom  LOJoMMNZIWML B3MOL  BHYJIOL 39305 ©OEO @S I30Mg  39335b0Mbol
090590009090  dmoms  LobGgdol  F9domegds, LMol 2osldlzEgE0ELD
50dmbsgagmom 3sb3ool bpgzol dodsGoragdoom [10, 12].

50b0dbmo  FHgMoGHMmMm00sb dgbfiagarowos: 30bsMmggdol - sesBsbol, 9BHIZOOU,
@wosbz0l, Jusbol, oMol 39w9d0 s 3b6dBHYd0: Boxgs®gmwo, bsdmmo, dgx3molbgzo s
dmb®sbo. ferom®mo ©3300390930b5mM30L FgMBIMEO 0ym EsdmEgbol bs3Mdsero.

LoMEHYEoL 3535 DBMT0gHo© MdOWOos; fierol Lodrswm $HA3gModyds 10,2°-12,8°C-0;
S0LMEOGHMMO  J0bodsEmo  BHgd3gMod s  dgeygmdl  -16°-29°C-l dmMol;  ozeroliol
Lodmom  39d3gMo@mes +20,5° - +24,8°C-00; 5@IMbBgOeo boergdo dghygmdl 269 30-
©sb 776 88-0¢og [22, 23].

LoMGHYJwdo  EVBWMdOL  BYyggoo  IgbmxzowMos  [13]. 509505,  5©IMbOZEgo
LodoMmM39WMmlB 35601 3Yggool  BHIMoGHM™M0s  sm30L98)os  bmBwol  dgM@mbgmdols
3M0GHMOGPom, Bopcod o, Losg GYg XIO 3093 999mOBs, ™Mo  GHodom SO0l
Pomdmoagboro. gl s®OL: Forol GHYggoo, GMIgEoa 3. verolbsdzool [10] sBGom
3o6Lb3930905 FMosBOMEmO Foeol 3HYggdologsh s 35MOL EdWMdOL 3HYnqdo, MHMIgdoEs
90900l 35¢mgdsdgs dobyero.

Fomol  Byggdl — 993530000 80bsMYgdoL  33H3360L, Jusbol s sEsbsbol  J3gws
GYMoLYdo. By §oMmImgbowos 899ga0 BmMTo309d00: sewgol bg (Populus hybrida, P.
nigra), ocogo (Salix ssp.), mgwws (Ulmus subcosa), oseremwmbo (Tamarix), doggo (Hippophoe
rhamnoides), HEbogs, dbbsero, 396gwo, Bwds®EHwo (Mespilus sp.) s bbg. (bw®. 10).

Fowolb  @yggdodo  Im3m3z0ve  b3sBHoMmgdol  Rombsdo  FoMdIMOL  sBMboEM-
93BMmboMo  Lobgmdgdo. g3bBmboggdo  3mE0RBsRO0s O JOMOMIPIE  23H3WIYdS
OHEbowsby, Jbowby, 3769w bg s 5.8. domdol Fmbol J98Jdbger Lobgmdgds Fgodergds
dogoBbomon: Euxoa agricola, Noctua orbona, Xestia xanthographa, Mamestra brassicae, M.
genistae, Xylina ornithopus, Xylomiges conspicillaris, Mythimna vitellina, Apatele rumicis,
Phlogophora meticulosa, Axylia putris s bbg. boyen 17,6%.

50dmbsgegom  bagdoMmggeml ddMsemo M50mbgdol 353oLs s dmolfjobgmols Gyggdo -
doM0mo©i©  [oMmdmoagboeos dmbol Lbgoolibgs Lobgmdoom, dso dmGol  odmoMbgzs
aMdgeymbfs  dmbs  (Quercus  ongipes)  mgwobs s ool  dmbsfowgmdoom.
9905009093%bg 23630090 JoMommo dxbs (Q. iberica), fsdero (Castanea sativa), Jobgz®mol
69390Pbso  (Acer campester), go®sgero (Sorbus terminalis), ogsbo, omgms ©s ULbg.

39020005 29630560930 J393Yg, OmIgedog  dgol: dobo, 3Mbgwo, sbzowoo,
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DGO, FobFgoBo (Evonimus) s Ubg.  35obmgsb  Logs®l  Jdbol:  Jgsomgbems
(Lithosperum), 9s33503sbs (Lathyrus), ggm@olwyens (Prymula macrocalyx) cos Ubg. [10, 31].

50bodbmer  d0omddo  bgzode®mgdol  gowgbs, FgsMgdom  IMoz5¢xgMHM3b0s,  Boomysb:
Agrotis punicea - 23b390s HMEMbY, doyzswbg; Catocala promissa - B399 9dM030
Lobgmdss, a3b3gds  §odwby, dmbsby, fFoggawbg; Catephia alchimista — 03300m00,
23630900 §odeby, dmbsbg; Metachrostis seladona — 0dg305000, 33b30gds MwWMsby; Euxoa
agricola — gsMom 3mEogsaos; Amathes baja — 336300905 Jarosgz®y, ™msdgawby (Sorbus),
dogzoeby; Apatele strigiosa — 00300005, 33630905 gDy, 3MbgEby, SLZowby,
Aboby, BHYgdombg s bbg.

Boobmgbgdmsb  ozogdomgdmwos:  Ectypa glyphica — 93b3mgds  3o3335M3965%9
(Lathyrus), 0gombotyg, JFobFomPg; Lygophila craccae — a3b3090s 95333903565y,
39M339DY; BOHOLsby (Prymula), bvyen 11 Lobgmdol bzs@e®os ©sgodloMgdweo.

LoMEYWOL B gdT0, SEYOM-5QYO doBgbo BHYqgHy, 89mMoo (39650 MdLS
296300006090 wo0. 39BdbsM0E  Sbgmos 9. §. ,Xx93-030s60 [7]. 90 @OoxdBRIOSTO
©®doboMgdl dgdzo (Paliurus spina), 37bgeo (Crataegus), 35¢sbol bgFMgwo obwy ogxops
(Rhamnus pallasii), g@Mozes (Spiraea hypericifolia), gsbdobo (Jasminum sp.) s Ubbg. sbgo
BMOI>30580 LMoL BMYz5MMEo LobgMdGdO 0yMol mogL: Scotia obesa, Ochropleura
plecta, Mamestra oleracea, M. genistae, Xylina exoleta, Polymixis rufocincta, Antitype chi, Oria
musculosa, Callistige mi, Leucanitis cailino cos Ubg.

500mbgegm  UsgdsMmm39wml BoMmnmBmmEm3zsbo Gyggdo LBdGOmM303o J39@yom
33630905  doMLs s  dmobfjobgmdo, dobstg  sEsBbOL  39wBy. 353> FIMSEO-
U3 GOM3037w0s; ool Lsdoswm $9d3gmodes +12°C—o00; G9bosbmds smfigglb 1017 90-
b;  9396969meo  Logge®o  3M035¢xgMHM35b60s,  OMIGEms  dmMolss  9bgdgdo s
d9LsdgMeo 39MH0MPOL MYE0dEgdois (Wsym©abol bs3Mdao) (Lwy.11).

AYolL  B0OOMOEO  FMMTo3000  OEbows, Foxggwo, wsgsbo, xmbyxmeo (Staphylea
pinnata), 3530l bg (Juglans regia), 69390Bbowo, odeo s  Lbg. 39608
3930509090 J393)Y) ©o  dosbmzsbo  Loge®mo, MHMIgwms MOl QodmoMBg3s
dsggoeo  (Rubus), qoogbs (Laurocerasus officinalis), 9dg®o (Rododendron sp.), gofierm
969dgd0: Leontice Smirnovi, Primula Juliae, Gentiana Lagodechiana, Paoenia Mlokosewischii s
bbg. $ygdo 0936005 430065 ©s bogbo [32, 33].

00m(396MBOL 5T IXPIBIOOLOIMZOL  TIBILOIMIOO  SIMBBS  bgsBEHeMgdol
99000930  Lobgmdgdo: Euxoa agricola, Amphipyra pyramidalis - g3bggds dwmbstby,
X593MEbosbg, 0gawby; A. perflua - 43bggds dmbsby, mgasby, Homogbg; Colymnia offinis -
23b3g0s 3930l bgbyg; Catocala promissa o Catephia alchymista - agbgegds §odwbg.
bH353H9Mm900L  LObEIgdol  LOFsMBO?  JoBLOIMMMGOOM  AoTMOMBY3s: BEbowy, 3Fo;3H30,
Pogxzgmo, B9390mBbswo, Bsgzoo s o. 8. B39MmgdMH030 3MMOGSYGO0  FM3M390MEI0S
MIM39  ©oRbsbg o  TJgeB3. dowsbmzsb  3gboMggdosb  mbgo  sLsbagdom
3odmombgzs: gmelyems — Chersotis fimbrialis, Noctua janthina, Diarsia mendica, Amathes
ditrapezium o bswgzges (Gentiana) — Callopistria purpureofasciata, C. latreillei, Phlogophora
scita, Euplexia lucipara.

5003w gm  BoJoMMNZIML  BIODMBMMEM356  BYgdo, LYBIGHOHM3039o  J39BHYom,
d9260m300  Asbogrols  BobobGMo  dmbs3gdgool  Fg30Mm0L30MYdST 53539  GHO30L
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©OLO3Wgm  LoJoMmM39wmlb  3Yggdmsb 33983965, ®mA  d3gbstgmeo  LogsGoby o
30350l dbgoglgds JoOEEBM0sbMs FogbsBgE S0Lobgds. FogoWoMs©, b3sEHMIO0D
500. b5doOM39gEMl FIMs BYdEMHM3039080 IM3M39dvos LobgMdJd0, MMIMIdOE sG]
3bmdowo ogm TBMWME  ELLOHZWID  LoJoMMZGEMEB b  TBMWME  9BbIBYNO6:
Haemorophagia fuciformis, Ochrostigma melagona, Sideridis impudens, Crino adusta, Athetis
blanda, A. pulmonaris, Erastria venustula, Herminia griphalis, H. crinalis, Hypenoides tenialis,
Cidaria udentaria [27, 28]. bmm ©obs®Bgbo Loghmm Lobgmdgdol mdg@gbmds 3omm-,
300MOM-09Bmxzowo 56 dgBmzoEos.

5035050,  903MbO3wgm  Lods®mM3germli  IBdEMdOLs s  dmoffobgmols  Byggdols
b353HoM900L Bogbs 1o30oMm© 8Om0 (297 Lobgmds, 96 Lods®mzgurml  bgads®mgdols
Lobgmdgdol  LsgMmMm  HoMmEIBbMdOL 49,7%), FM35¢RIMMZB0 s MMOY0bsEMGOos [34 -
40].

Robol 360d3b69crm3zs60 bofoero (56,3%) MmEoaMmBMmbowos, MMIWGIOE ©IVIMOOLS
@5  dmobfiobgmol  3gggdl 93938060908  gMmol  dbMHog  dool  BHYggdol  BombBoliosb
(396L53MPMGO0m IBPOMBOEd0) s FgMEL TbEMOZ, LB MOO BHY)gdol Bombslmsb
(39653 MPMIB0  FBYg-bBHI3oLs s LEBHI3L BMOTGd0); 9g3MBMbsegdo 28,1%-0s5, obobo
RIOOMO  9M0D  2o3MEIwgdMwo s LodoMm3zgwml  Gyobs s BHYg-LBg3oL
AIMOEAMO05%g 439waob 93bggds. oo dog3zmmgbgds: Euxoa agricola, Scotia segetum, S,
exclamacionis, Ochropleura plecta, Noctua pronuba, Amathes c-nigrum s Ubg. sbmbscngdo s
93BMbsM-06@O5BMmbogdo, e gMm, 895039690 Bombols 13,3%-L.

2obLO3MMMHGO0m  YMEsLIMgd0s  LadEHywol  “3oMHmdomo  9bwgdgdo”:  Lycophotia
molothina,  Discestra stigmosa.  ULodo@mggerm 53 Lobgmdgdolomzol  ©930GgLo
BOOOMgm0 LEBPZIM0s; “30MMd0m 9bEYIGOL” 2obg301m3bgds slggg Mamestra zea, Hadena
albimacula, Aporophyla lutulenta, Apaema anceps, Luperina zollicoferi, Nyctoela revayana, Astiotes
neonympha, Leucanitis herzi — boyer 13 bobgmds b9y 4,3% Ls®GYol gombol (b 297
Lobgmds). gggams gl Lobgmds 0dz305m0, ghmgnmero (Discestra stigmosa) 6 Lod@GHgerob
0330000 dmbadmzgsmos (Lycophotia molothina).

(oEbMdM035, Lobgmdoms  54,7%  sbv)  doMomso  bsfowro,  dzocmgmosbmgsbos,
bmao3 0830000 96 gOMgME0s. B39MgdMH03zgdl o BMeg35¢M0Ebmabgdl 35300,
45,3%, 050956 7993gbmds fgwofodo Ms8m©gbody momdsls 0dEg3s, 23H3W0Yds MomMJdols
dogaro farol gobdsgzermdsdo s Jdbol LadEywol LsghHomm gmbL.

AOMB039wo 3538060930L M35¢LsBMHOLOM Fombol oo fowo  ©IbOHMBOWdHY
9ol — 39,6%; Bso dmlig3l bmd@maowgdo - 30,9%, 3mmo@mhmggdl m3s30500 15,8%,
©65MRgb0 36mdos.

Lod@Ywol  gombol  gmMIoM9gds  J0dEobomgmds  GHYol  domEgbmbol  dsbsby.
5003md  @ombol  (odyzsb  doGogl  (474%)  Jdbolb  Byolb  3w0doBHmsb o
93965097 MdLMb 5353000900 BMMTGd0. 5oLMIb LoMEYgwo BEOIM0s EYosbo
9063609000, GHYol3oMgdom, bsmgmo RIMEMOJPOM s 5.9. M3 J9Bs30MHMBYOL Slig3g
AY-LAI3MD 5393806093 Lobgmdgdol  ms3dmycsl s  dsod  Lombggl  (35,6%),
©365MRg60 B396m30L 496339390 96 93M0d0MbEJdOS.

Bobol  Bgbmsb  ©sIM30YOMgdOL  SboeroBds  g30P396s, ®MI  JugBmzowrmEo
X350 (3990db9HMmBowgdo, JugHMmBOoWgdo) MHoEbmdMmozs (41,7%) 008ybs sbeErmloss
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39BMB0MO XQMBMb (46,1%) (IgDmBowo, 30OMIYTHMBOO ©d 30OMBOEO), OMI
39302965 5bgbl Bombols ®omdsBg s Tob LYIBMOYIE bolosML 560FgOL (0b. OsEBMDBO).
L5JoMM39W ML BMBIOOLS s dmolfobgmol (LwddMbEEME) Loggbm@Mdo (bwzol
©Mbosd 800-900 8-©g) 9960005690 4 LEMEHYWOLS @S (FOW3IIWO  dOMAGH™M3JOOL
R5bolGME-930Mwmy0HO 9mbs 399900l 5300013069050 33083969, 60d
J9OEXROmM056900L  J98mbgz935d0  LBEGHSBOW MO MO0 LBsMEYIEo 0339M90s, MHMIYdOE3
OMAMO3 Bo9bobEHMMO, 1939 93MEMAO0MOHO XYMBJO0M L MIbbgg®msdos A s B
930 MA0)M-056TOREO0  M50MmbBYdOL IMbs(399939b. M30M3gwglis, sdol dobgbos
ob, MM b35@M9d0 59EH0MMo©E IBMHI60 s BOGMBoR0 MO0, BIOMMM 5MJSWOm, 53
Boomo sobobs 3ogs B39l doge Fomgdmer 33930l d99ag0Hg (0b. osEbmDO).

©05abmbo
30906030 3565§0wgds (B30l mbosb 800-900 3)
BoboLGOo (09658>ODMd)
X00B900
A. 505600 O 5MH0EIOo | B. Byol 339bscgrenmdo
Robs 481 (46,4%) 555 (53,6%)
©9bOMz0w9d0 94 (29,7%) 223 (70,3%)
bmOGHmRowgdo 220 (55,6%) 175 (44,3%)
99BMz0w9d0 110 (27,1%) 297 (72,9%)
Jugermxzgowgdo 287 (62,4%) 173 (37,6%)
sBmbsergdo 456 (45,8%) 539 (59,5%)
dmbmBMbsengdo 25 (61,0%) 16 (39,0%)
53360

L5doMM39WMB  OEMBYOOLS s FmoLobgmols  (LmBIMEEBMEMO)  Loggbm®do
(b030L  ©mbosb  800-900 0-©g) @ogMH0sbgdMwo 4 LoOGHYoLs O  (IWIIMILO
00MGHM3990L BoMBoLEBWIM-930EMmA0M Fglfogol Jggaqdo Slgmos:

L Lobgmd®mogzs0  yz9gwsbg 9osdo  sdmPbs  sdmlsgwgm  LodsGmgganmls
BOOOMBMOW™Mzsbo  Gyg - 297 (32,1%), 99009y OGmol  LGH3L,  BHYY-LGHI30L s
50O Gyob  Lod@ygwo - 280 (30,3%), MBOH@  gOORIOMZbs©  39dMm0gmEmds
L3 LodsGM39ml  3Yggdo LMPBGHMM303Mwo  J39dYom - 258 (27,9%), deagomb,
Bobg3069sdbm o »Msdbm - 201 (21,7%).

2. 13JoOMZ9ML  BIOOMBMMNEMZB0  BYggdol FombobGmMo  Lbodwoweyg (32,1%)
3°9mf39Mmos o HoMmBmygboer 939656 goblibgzeg90mee  BmMIszosms  Lowbgzom
(3Y9, bsorgaro Bygg, LAHY30, Fowd, K9Y-93w0sb0, TFMHOYBs s 5.3.).
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39056090000  ©0MOIMYWO® O  FMbMGHMEMES©  2odm0yMMgds  @IL.  LodoMmzgwmls
d5M0oL  ($HYg9d0 LMPBGHOM303M9o  J39BYom  (27,9%), 530l dobgbos: FoMdo  BHgbosbmds,
93965090 LogsMol  gOhmxgMM3bgds ©s  BNOMIMYGBMOO  BodBHmeo.  sTsbomsb,
@©0MdoLs s  doolbfjobgmoll dogero  GgPo@Gmemos mGo3zg  dgdmbggzsdo
MEGOSb0BYIMmos s JEosbo  9MOL  sm30L9dMYo  Lmgwol  F9MObgmdol
3M0GHMOHGP0m. BogboLGHMOI© FJIMGO0m FMOZ5¢RGMHM360s MO0  FYggdol s
AY9-LAI30L LadEYgo (30,3%). o 09300 Lobgmds 9300 BMbIWMMH0s @S LodsMmM3gwml
AIO0GHMM05Dg  BIOMMELS  J93M(39MGOE0.  BoboLEBHWMs©  dwogH 9B
Bobg306sdbmgdols o LGg3o (21,7%), Gog Lo®GHYwol 9duGmgdse)OHo 30O MdYO00
5 933965090 Lsgsmol gMmNBIMM™M3bgdom Mbos S0bLBSL.

3. LadoMmoL3oMm™M  LyEmsmos 9. §. “VoOGHYwol  96@gdgdol”  Fgocmgdolsl. o3
d900bg935d0  MOEbMdMOZ5  FoMOMBL  bobgz96madbmls s BBg3ol  dobssto
Lobgmdgdo - 14 (124% LodEHYwgdol 9bqdqdol LogMomm Kxsdosb); 990y SGMOIO
AYolL - 11 (10%), 508mbogergm bogsMm39wml GosMMBmMEm3zsbo Gyob - 9 (6,4%), ©s
Ol L3 gm  bodoMM39wMl BHYol, LMBEGHMmM303Mwo J3gdygom - 7 (5,5%). sbgmo
36OM396GMo  3boBsMEOMds  2odmI0bsMgmdl 03 396900030  (sd0MEGHIGO
d0M@MM0) 3060MmdJO0L, MHomsg gu LIOEYWId0 boloSMEYDS.

4. BogdoOmmzgeml  odMmdols s  dmobfiobgmol  (bw3ol  mbowsb 800-900 4.
RoboLEGWE  139dBHMTo, GHYoob LoMGHYwgdls s d0Mmdgddo 33900l 139305 0BOE00
©96MOMB0EGd0 (223 Lobgmds) LFsMmdMOL bMOEGHMBodL (175 Lobgmds), dgLodsdobo,
RBIOOMBONW™MZD  BYggddo  Im3m390Mo  bzoGemgdol  Lobmgdgdol  Logmorm
omgbmdoL (555 Lobmgds) 40,2% s 31,5%, 95906, GmEaLsg bsbg39M1msdbmgdls s
AY9-LAHI30L  Bobsdo, GMmmeE  dmbowmbywo ogm, bmOGHMBowgdo (220 Lobgmds)
LFoOOMOL  EIBPOMBOWGOL (94 Lobgmds), Fglsdsdols, SOOI 25M9dML BZoEIMGdOL
LobmgdqdoL LogMNM MomMmEgbmdoL (481 Lobmgds) — 45,7% s 20,0%.

5. 396056 59300090 gdsdo  XMBIOoL  Fg3060lL30MJd0m  ©sYHIbOw0s, BMI
M50bmgdoL, Bobg3960bMadoL, b3939d0L ©> 5M»OOYYICNO AY9-LGHYOOL
Juoemzgomr®o gombs (287 Lobgmds - 59,7%) ©@™dobo®mqdl dgbmzowgdbg (110 Lobgmds -
22,8%). @oboggm 5  9M3MbOgwgm  BodoMmm3zgEml  EOdMdOLs s  dmobfjobgmols
RBIONMBRMNWMZD  3Yggddo LMo badoMol3oMmms: 5 FgbmaowrMo Lsbgmdgdo (297
Lobgmds - 53,5%) 509353905 JugPmgzowgdls (173 Lobgmds - 31,2%).

6. L5doMM39WML  EVOWMBdOLS s  doolfobgmol  (1933MbEH6M)  1-050EMdM03
LogggbMdo  (HBz0l ©mbosb  800-900 T-g) 99OM0bgdMwo 4 LodGywolbs
BOM39Mwo  d0m@M390d0  bzsBo®madol  BmboLEGGM-93mEmaoMo  Imbs3gdgdol
d9x 90900 03390905 ™GO  LoM@EYgwo, OHmIWIdog OMAMOE  BMboLGWOmO, S1Y39
23MWMPONMH0  XFINBIOOL  ©30MH0L30MYdom LA  msbbggoMsdos A s B
93MMA0)M-056TOREHIO  IM0MBYBL6;

7. ©053bmbBdo dmEgdmnwo A ©s B LodEygegdol shomwo ©s 3wdondo (53,1%
0 46,9%) x2m8900L x909M0 06©Juo, LodMsEgdSl 235dg3L 35136500, M 30MH3 e
domdM030  Loggbm®do (B30l ©mbosb 800-900 ) @oblobergdmao  bgzsEIMgdOL
Bobs 30LMdMO35® BYI0SMOEWIOS.
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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 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.
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ownbBHGsgogdo

(B™GH™ 9. ©0dsbodols)

L. 2. go©sboob (Salsola dendroises) s byMbAMmosb (S.nodulosa) dg0sdmdosbo

Bobg3569050bM; 2oMmdbO-bm@sbermo.
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L. 3. X93-93000560 dmBJbs00 (8o3)99-Rhamnus Pallasii s 3bg.) 456gx 0ol
dobfiobgmol gododzwgdme J9gdby.

L. 4. 30336560 9Ol BoF300 (Pinus eldarica); GELo056M-mw900L J9©oO.

118



XXIV Proceedings of the Institute of Zoology 2015

b6, 5. bomgwo @y (HY9-1BAI30)b53993w0l bobs (Pistacia mutica) ZMI>3000;
3583560 b53Mdsero.

6. 6. Bomgeo Bygg bdoMo 305600 (Junuperus); sGsHob ool Jsermgdo.
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L. 7. 300bMOHO Byg 3MebMo dmboo (Quercus hartwissiana), 3nbwOO LYIOMOO
(Hedera colchica) ©5 590G OH™30379w00 939G Y00; 306¢M0Tol bsgmdaogo.

L@, 8. Inobfjobgmob ¢y dgandgom (Zelcova carpinifolia), odogmmes (Quercus

castaneifolia) 5 009twyeo (Q. imeretina) 329bb5(M0m; 5x59gmOL Bs3MIseo.
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L. 9. 530 B30l LsbsdomM B0 F3060l B0 F3bs0r00 (Pinus pithyusa); 603306000
BogMdsgmo.

L@, 10. Foeob Byg JoazoL (Hippophae rhamnoides) Ba®s3000; 2560060l

L53MbsOMgM FgMMbgmds.
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L. 11. BoMOOMBMMNEM3Z560 Yy , 3. IOMToLFYwOL bgmds; wsgmgbols bs3Mdswro.
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oosls Labgedfoxm »mboggdliodg@ol
Bememaool 0blEo@Em@Eol 3mergdzogdo

5. 3563MmM30, 9. 3503, b. 39395 MO
BrmEmyool 0bLEGH0GHWEAEH0, 0e0sl bobgwdfogm Mmboggdlodg@o
J- Boaomygsdzowob 3/5, 0162, mdowoblo, badsOmnggam

a.s.kandaurov@gmail.com

BmmEmyool 0bLEOEGHMGHOL 3megdgool oLEHMMos

LodoMm3z9wml d93bogMgdoms 935009300l BMMEMYool 0bLEHOGHMEOL (5055850 0Osl
Lobgerdfogm  Mboggdlodg@ol  bmmemyool 0bLlEoGHME0)  3mgd30gdol  TgaMmzgds
©s0fym 1932 Garosb, LLO3 dgEbogmgdoms  535009300L  LodoMmzgerml  B0w0sEol
Dmmyom®o Bgd@™mOol Bsdmyserodqgdol 399gy. Dmmewmyom® bgd@m®do d93omds
©50{gql bbgoolibgs sfgligdegdgdosb, spMgmgg Lbgs LsdFmms MmgLdwdE039d06
dmbends B3gE0seolGgdds, MMIWgddoz msb IMoGEbgl ™ogolo 3mergd30900. MRS
0bLAHOGMEHOL  3megd30980  sdmBbs XX Lo3mbol  sbofiyoldo  Fgadmgzowo
930MmM0oEbmzsbo  doboens  BodoMm3grmsb,  sHgMds0K 60D,  LmIbgmoIb o
OMgm0Esb. 1941  (ierosb  Fowoswo  goo3gmEs  LodoOmggerml  dgabogtMadoms
539009305. 53539 P9l BMMEMa0mHo gdBH™OOL d5BsBY BIMYSE0dS Bramemyools
0bLEGOGMG0, L3 99099 m3gzs 15330930 09FoGH030L FOBIOMMZYds s ToboErol
dm3m3900L  Iglodergdemdols  Bes. 98  dmIgbBH0sb  ©sofym  J399bols  g3ombols
39305BMmdogMo TgLfoges. 39656369 Fergddo msmdsms (33¢00l, FEo@GHgdol 99d;30609d0L
3bon Fgbmdsdo 2oolgerol asdm 3mgd30900L BmbEL dggds@s Moo MsbsddMMIgdol

306500 30Mgd30900.
LodoMm39wml 3936096M9d5ms 53509300l DrmEmyool 0blGHOEMEGHOL 3Mwgd30gdo MmMo

Bofocmolaob  Tgggds:  LodoMmzgwml  doger  Bghodm®mosdg  0bbGoGmEob
056593OMIgengdol  dog® 60 fHarol  gobdsgermdsdo  (1932-1992  (iengddo) dga®mm3z0eo
MbgMbgdwm sbmggmms 3mwmgd30900 s bgMbgdwosh 3bmggwms 3megdsos, GMIgeoa
doM0moEi©  foMdmoaqbowos  dgodg  dmdndfmzdgdom,  OHMIol  Jgadm3zq0sL3
b9wddm3569wmdEs 8. doemalzo.

MbgMbgdem  gbmggams  bygmegdgom  gmbo  doMomss  FoMdmygbogros
bbgoolibgs Lobgmdols 9969000, GMmIgdoz 89aMHm300s bbgsalibgs  GHodumbmdowme
X3MNBMD Im3Mdogg 139309 obBHIOOL JogM: 0. DooEg3d (050Er0bxmgdo - Hemiptera), 0.
3IX900d9 (MOROM0569d0 - Diptera), 5. Frgom3sgs (3b3o6my®mdgws bmFmgdo - Curculionidae),
0. X590590330¢0 (BoOBOGHWWZsds bmFmgdo - Scarabaeidae), b. G930 (dBows bemFmgdo -
Carabidae), 0. ULyggOMgEsdg (FmomwFsdos - Chrysomelidae), . 0505330000
(30963390 gd0 - Formicidae), 9. d9byqwros (393¢wgdo - Lepidoptera, 30350900 - Cicadidae), 6.
bo39b3m (3939e0qd0 - Lepidoptera, LmORO™05b9gd0 - Orthoptera, m®oxgLgdo - Thysanoptera),
5. X0dWsd) o 3. obgwgosbo (dmaMgdo - Hemiptera, Aphidoidea). o3 8995906l 12
Gdg4bmbmBoMMHo X R0l MG 30egd3osSL.
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©90LsM30L, AHgMgd0L 1s3domE SMIBEGME Losdo dg@sbowr0s 3 580 Lobgmds, HMIWgdOE3
396937903690056 o8 ol (Hemiptera, Diptera, Coleoptera), 115 mxobl o 417 9356U.
95GH™IN M0G0 oLl OO bsfowo 496033990s, Fo®sd XJM 300093 09360 ol
®B90s 35330 Lox3969dBg s JEPMEYdS M530L 33W935MJOL.

MOMdsLbsoMgd0 -  Arachnidae (o00mopgbowos 3. Gg30L, b, xoxs@odol, 0.
MY 9659300l s 3. Logog3sl doge T9aM39d09o  300e09d30900m (GO0MOMIPI© -
A303900 - Acari) - 1150-%9 990 Lobgmds, HMAgdog 4969379336905 8 Mogl, 155 mysbl, 417
3356U.

3Me9d3osdo 0bsbgds 9. @ggo35L d0ge FgaMmzgdeo, dmerlizgdol 400 Lsbgmdol
B0g565, LobgMmdgdo 35900056700 501056 207 435680, 79 MR sHBA0 s Lsdo JWsbob (Bivalvia,
Gastropoda, Polyplacophora) 26 €0ado.

2013 Hgeob Logmemgdgom Bmbl 8g9dsdo 9. Y43935doL FogH  35335L00L  FslidEodom

39260m390wo  Fooygugdol (Lumbricidae) 30¢rgd3os, GMmIgerog §omdmoagbomos 8
mxobol 89 Lobgmdoo [1].

SbMdOm  39MBoG0o  0bsbgds 36935053 JdoL  Lobom  Lobogbg  dobgdbg.  doloews
9920039090 O, Y65930¢0L  bgeddn3s69wmdom  3sMmoBoGMEwmaqdols  dogh: .
OEMbs0s, . 05395096M0dg  (dMdmAhHmzmadol  3oMebo@mo  F0gdo), J. Fo539d9M0dg
(00939900 3565D0GHJd0), 0.33905830¢00 (35M5BOEE0 MBoMGH03919d0).

Logmegdzom  gmbdo  s®LYdMEo  Lobgmdgdol  sGLbOwo  Logdo  s9md3z99ybs
Dmmmyool 0bbEo@GEoL dhmdgddo 2, 3, 4].

o™ {emgdol  206353¢mds80,  MbgMbgdwm  bmggms  3megdgool  8g3lgds
3993960bgdmos. 400G Yds  gbGHMIMEMA0MOMH0  3Mgd30900L  ©Fds39ds, sGmOEbI,
39O My0HO3095. 58 Bogdd0sbMdT0 LOElYYM39w0 0g69dMPs A9 B3YE0SEXOLEJOOL BsGIMZH.

bgMbgdeosbo sbmggmgdol 3mengdsos

B3gbo  3mw9gd30gdol  gmeg  bshowl - f3®owo  dxdmdfimz®gdol  3memgdsos
Do60Mop9bl, GMIgElsE oo 39360960 WOMGIGdS 593L. dbgEro LogsMoEM, HMI
MEqLAg 3963gMOHOGL SBgmO FoBIBHOBOL O FIMAMSBOIO ORBIMZOL TJmbg Jmergdisool
d9260m390s. 1938 {ganb, LogHmsdmMOLM MMMNO0GMHPMIYGOOL godfi3039d5bm0b ©s35380M9gd0m,
d93b0gMgdsms 535009300l LodoMmM3geml Bowoswl @sg3ses dgqlhogers Mg gdols
Robol 990590 Mds o 393M(39gds Lodotmzgwrmdo. 1939-1947 (argddo Lo33w930
09dob - "bodoMm39wmdo 2530 3ggdYo OBl  §3MEPMA0VIM-2)MAMOBOMEIO
39bsfoergds”,  Iguermegdslosh  ©s3s3doMgdom  ghowo  dMdmadfimzmgdol  dgaMmzgds
693MOMo©  J0d0bsMgmds.  1946-1948  (argddo  Ogamsdmes©  bgdms
309603F500900L5 5 bgex®mm056930L gaMmggds mgdol "bods@mzgwml 8fgMoFsdos s
bwR®mosbo  dmdmdfimgzcmgdo"  JguemeEgdslosh  ©s393006M9000.  29MYMITBOMWSE U
dsboams  dmoEagl B LodeMm3zgEml.  3gadol  dobggzom  Fsborol  Bm3m39ds
396bmOEogw©s 108 4gmaonomw 3mbJ@do. sa@Mmqm3g bbgs mgds@ozol 9dudgoEogdols
99995008 EOML 35O BJdmEs 3Mowo  dMdmdfimzmgdol  3megdiogdol
993b9ds (92 39964BH0sb). Ym39wHro®me© JOHMOOMWWwI© Lbgswsbbgs  saowgddo
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9600560 9nM©O30L  godmygbgdom ©59gbody 9JudgoEos IMBomdEs. FM3M39do
AobOS 9Y3IMOS EIBMOOGMEO0SL, 39935300 IOMPS O 0YOMES 3 J305T0.

9. doem3glizo bgwddm3s6g9wmdEs 3mwgdEogdol dgacmm3az9gdsl 1972 fursdog, 9909
03600 ddmafimz®mgdol 30megdEogdol 3MOGMMO 0gm 0. INMmYOEG3LIO0-BOG0.

bgmbgdmosbo 3bmggmgdol 3megdool 89dsagbenmds

d. domglizol doge Fgamm3zgdmo §zdowo dvdndfmgzmgdol 3megdsos dmoiegl
LodoMmggemdo 393039 gdeo  (3dowo  dmdmadhmgcmgdol b, Moyl  (Soricomorpha,
Erinaceomorpha, Chiroptera, Lagomorpha, Rodentia), ©s 0@&s3909wms (Carnivora) 90
Lobgmdol - gomgsws Mustela nivalis (53 93%.). §3G0owwo dmdmdHmzmdgdol 3megdsool
39GoWwmyo 459md399bs 1989 (gub. 3megdaool 3s@swmydo dg@sbowos 11 mysbols, 34
33956M0b, 65 Lobgmdol 12850 9gabgddwsto [5]. Lsdfmbsdm, ©golmzol gb 35Gswmyo
305530500l BHMEMs@ sbobogl 3megdaool 998596 MdIl, Mg 3Mwgd30gdol sbogo
doboom  dgzLgdoms ©@d  LoLBHYTsBHOZMbms  F0gMIMozoeo  Lobgmdol  dodsto
99b90wgd9d0L  JJ33wom  sMHOL  godmfizgmeo. dmgwo gl dobos BoGMEgdOLS o
390189600 ™30l Joargdol Loboo sG0Ol Fgbsbmero. 2000 9aHgd3esmBg dgBo obsbgds
Lboggodbosgom  Lombgdo  99damdo  ©sd3s3900L  doBbom.  3megdiosdo  dgbsbmeos
Bodmlibgdol s 8@9390egdol mo30L Joengdo, dogsd LyMomeo dsbogrs sMHOL dbmerme
50P3Bg (22 93.) o 939Bg (47 9aDb.). 905 oMo, SMBYOMBL  5IGOBOJOOL @O
9390o6353emg00 LL30MEHT0 IBRO0JLOMGIMO Foloens.

1992 e0odyg Lodotromnggarml d93bog@mgdoms 935009300l Bmmenmaool 0bbGoGmEol
30930900 0bobgdm@s  LEmMOgLmgddo,  MMIgwoE  FYledsdYIMPS  BMMEIMYOIMHO
dsbogdols Fgbsbgzol bmMTgdl. 1992 Ferol 8909y, ©MY8Y39e bgMbgds LsdMHgrdm
3e9d30900L  Fgbsbgzol 30633930l (339, MMIJEOE ©FBI0(B3IONI0s  BodosPmzgEml
390GH9IO0L BsFobolEHO™L Jog® [6]. 59 M3MIGHEOL MsbsbIs:

L. 3mgd30gdob LoEs3d0 GHgd3gasdwms 56 MbEs 509853gdmEgl +16%- +18°C

* 43905 D035M>0L (3995 LETZ9005 dob0dwad + 10°C-d9

e +18%C - Bgg00m 51935 0§393L 9JU3MbEJOOL godMIMMBIL s 60IMTol bos®ga
©5H0567dL

N

A96056md5 L3300 96 MBS 5093 Jomgl 50-60 %

50 %-%9 399001 3090bsMJMOL ToloEgdol oMM Mds s IBHIMI3S

60 %-0b - B99m0o bgds JoLool BIB9S, COMBYdS O O3MDS

515339000 30609 bbom (5659993 9L 3-10 EOOLY) 3H9bosbmdol 30% dgsgds 56
dolio dmds@gds 70%-009

3. Powoffocodo mOx g M6 Bs@oMaL LogsBoxgbewm s bodgdmEmdm
Logbobxggdzom Lsdmdosmgdo.

39305800 EIBIMZS S JOMbmEMyomMo Imbs3gdgdo

doboens G9aMm390v0s LodoMmzgml yzges 5dobolEmoome sbsymado 260-bg
9GO0 9AO0WO0Esb. i 5YHOWGOO BRGNS 3MOJEBHOIMWS©  Y3gws  Labol
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5boRELS s LOTsEPOLYME HBMbgddo: bobgz56EdBMEIB, LoTbMYM-50TMbSZ3EG00m
5F560b 3H9b0sb 1B EBHMM3039859g IBOZWINOM, 515939 3MEBYNOL HOLMOOPL - H¢EI3G
5 B9db0g5e e wsbToxnEgdedey (b.co. 3000 dg@®mo s 39E0). 15309ME 5GP SGOL
Domdmoygboo Lodosemzggarml Mgaombgdo - sgbsbgmo (915 gab.), sFo6s (797 9%.),
Lo3oRdEIM (Ymxzowro LodbOHgmmbgmo - 314 9ab.). oS 530Ly, F9MM39dI0s Jobons
d9BMdgEo  93996930L  BHIM0GMM0gdDY: sbgMdsoxsbo (411 g3%b.), bLmdbgmo (219 93%b.),
Gmbgoo (283 92%b.), 0bg3g OMamOE 0Mbol (2 gab.) o 0MMJIgbgmol (5 gab.)
A9M0GHMM090DY.

Lobgmdgdol  go3MEIwgdol  dmbs3gdgdo, Mmmdgwoi foMmdmoygboos  3megdEogddo
SLobmEos 0bLEOEGHWEOL M9BsFIGMMIgerms IHmIgddo [7-14].

Y39obg "dz9wo”, go33wom dowgdmewo b dgdmlivgaro 3gMLmbswMo 3megdiogd0l,
50399900 05M0MEGds XX 15193mBol Mm30s60 fargdom. doMHomso dg3lgds dmbs 1938-1965

f9080, 0Md3s 9m30569000 3mergdzool F93bgds bgdms 3. JoermaLzol doge
5390600 Haloom [15], mwdas 96 035390 6EIbLOZMBOm. Tologols Fgammazgds momgdol
d90ys  3MoBolol Mml (1992-1996 {iergddo), Bopa®sd T9gdamddo 3oz 2obsbars.
390degds 0mdz0L, MM 3mgd30580 O30 Fobogs sbobsgl fzmowo dmdmadfimgcgdol
0060l IEAMToMmgMdsl dmerm 100 ferol  ob6dsgzemdsdo. MgoLsmzol  FgaMmz00s
P360wo ddmIfmgzmgdol 11 myxsbol, 40 335M0b, 78 Labgmdols 15000 gabgd3wse’®yg dg@o.

15000-%g d9@o 93H933wst0 M5 0dds Mbs, 5M50b650MS© HoMmBmMoygbl LodsMmzgarmls
P360oo  dmdxmd[mgcmgdol gombsl. yz9ws®g LEOMwo FoMImnagbowos JomEBywgdo
(11461 92%.), 99sMgd0om bBs3wgdo LobOwom dHgMoFsdogdo (738 gab.) s Yyzgwsby
Bo3wgdo@ - bgern®mosbgdo (159 Gysgo s 0030l Jogs). 99539 ©OML, dmerm fargddo
309d3osb 9998530 bgewrg®mosbgdol 300 gab. [16, 17, 18]. Lodo®mggermdo s©fgMowo
Lobgmdgdol bmyo bodwdo Bm3m390Mwos dosmo 30603560 SPHIMOL 5RO
(H03099MH0 5QPO0W0IL), Foacsd 8500 6MTgb3wsdOo bGsGMLbo 33esg3 ILLYYbOs.
B396 3mgdzosdo Ggbobmeo GHod3oMmo 9aHga3wsgdol sefigms 56 bgdms. LsdFmoms
396000m©Jdo Lobgmdol GH03099M0 JaHgddmsMgd0, oMM, 0gH3690M©s 39¢JMOMEIROL
bmmwmyom®o  obbGoGHMEoL 8mBgmddo, dmlgmzol  Mbogzgdbodg@ol dnbgmddo b
Logdoemnzgeml d9bgmddo.

309gd30sdo IM5350 Lobgmdol LgMormo Fsbogrs ©I3L. Y39wsBy IMs35mOEbM360
5mgbMd0m FoMImagboos xyM539d0:

o Ayob o300 - Apodemus uralensis, A. ponticus, A. fulvipectus (=A. witherbyi), e
4567 go@GWwo 0530l Joggdom. 58 FoLogd by OYMHbMd0m IHgMHoo 58MbMYMR0s
"&Yob 330 Lodoemgzgermdo” [10];

o Lobwol omoazo - Mus musculus, M. domsticus, M. macedonicus - Loy 1252
939993sMo [19, 20];

o dmBJbsol 09dobgtos - Microtus majori, M. Daghestanicus ©sb5350m©@Mmm M.
nasarovi (4395 gOHmo 1327 93H933ws60);

¢ LoBmasmgdmogo d9dobog®os - Microtus socialis, GMIgEems MOl  sGHOL
930993w0M900  dm3m390o 03 GgMoGHMO05DY, L3 d0bsEOMIL  Foerm3zlizol
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d900bgg®os - M. schidlovskii (b 916 ®o30L Joewss 899 go@wero). o9 doboergd by
©994MbMd0mM sfgMHomos dmbmyMonos "Bobmsmgdmozo 89d0bwg®mos (Microtus socialis
Pallas) bogsOonggaomdo" [7];

3Mgdzosdo  3600369crmgzsb0  MomEabmdom Mol Fo@Imopqbowo 9bgdmeo s
0330500 Lobgmdgdo:

o 3MMIgogl 99d0bados (Prometheomys schaposchnikowi) - 356 92%., 5Jgsb 141
33069 3933560Mb0sb;

o amsMo d9d0bgMos (Chionomys gud) - 160 gyH9d3s®o, OMIwmeasd 23
939993wsMm0 33069 3533500Mb0@bsY;

e JgoMmysbomwo d900bwg®mos (Chionomys robertil) - 278 g3H903¢o60, MHMIGEmoys6
163 92%933o6r0 306079 3933560Mmb0IBsY;

e 39335b0vMo (30430 (Sciurus anomalus) - 101 5300 Joes s 250 Gysgo.

038305000090l dMob 50lsb0Tbs3005, LodsOmzgurmdo, d30609 39335b0Mb6YDY IM3M390Eo
4 92B9083wsM0 3mbEHMo d9dobg®mos - Myodes glareolus ponticus ©s 1 ga%9gd3wso
0533009000 bbby - Calomyscus sp. (LogsGomme, C. urartensis) RMICORSOO
(6B9MB50%560), Fobo SEFgMHOL sEYO0W0Esb [21].

30¢099 30900l 3aMmdstmmMds EEgoLsm3zol

©@90L5M30L BO3MEJ30M Fsboers 0bsbgds dmysml 3mEwmegddo - 12-14 zowo, MmO-m6

939993wsMs@© 9M0 YxMgdo. 00539 YYXMI©III0 INMI3BYOI0s, 0bEPO30WYYSEIMHO
g4mmqdo dobolb LsbMsz30m, MHMAWgddoiz 0bsbgds Tgbodsdolbo gaBHgddwsmol sbmaMowo
0530L  Jos. 439w gabga3wsto  dgbsdsdols 960l 93039BH0MYIMo s 9BH03IGH0
900305 BoGHMDHY, brwm 306039moo 9B03930 mogzlgdos 1Ms30L Joesl ymmdo.
30MR900 JMmo3L9g0YIE0s, F0OME IBYOHYIE bol ymgddo. mogol IbGOZ bols yrmgdo
0655905 B3gE0swME 356590d0. 5369 dfgMgdol (39Mdm, BORowOL s IMBYmdol bemmls)
Lofobosmdgam©  godmoygbgdms  bog@owobo, 5355850 bdo®gdsdos  3sbsdgm™3zy
361935653900.

309930900l dmbo3gd9g00L 3083OVI BMOTSGHT0 gooY39bs 0YIRTs oo bbols (ob
[22, 23], 353650 056bob ©933560Lmd0L 35dm Lsdwydsmgdo dghgMgdeos.

P3oo  dmdNIfmzmgdol  3megdgosl 96 od3l  dmdogo  LogMmSTMGOolim
0963H0x035GH™M0,  OGMIgoyg  Jmobgbl  MmommgMmo  gaBHgd3dwsMol  Goebobs
009bGH0B0E0MJOL. ©IHYxdWos 3MWgd30gdol MYoLEBHMIE00L 3OHMEILO BOMEMAOIO0
L5393990L M9aoLEH®Io - Global Registry of Biological Repositories [24], s30mbodoom - GIZ
(Georgian Institute of Zoology - Lods®m3geml Bmmemyool 0blEo@w@Eo): SMC (Shidlovsky
Mammals Collection), 56y - GIZ: SMC [25].

3gd30900L 36033690 mds Jsomo dg3boggdolismzols

B3960 3mgd30gdol 360dzbgamds gobolisbmzMads 99ga0 3565dgEMdom:

* 29689069300 BMMEMAO0MOHO 309930900l FGM™M390s 5 IMEMIEMOOM S SBYNO
39MAMIBOYIC0 OIRIMZ00 046905 5056 d3060;
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e  Jg0dwgds  00g3sL, OHmI  Jmegdsool  Lsgmdgzganbg  ebeomgl  dmdsgserdo
d9L5d9g090 046905 396513690 100 ol gobdsgermdsdo LodoMmzgumlb GHgMo@mMosby
5MLgdM H3Mo dMdMAfmzsMmms Bsbol sLob3gEo FgsMgdom Lo LvEsmols 89ddbs;

o 09 LAMIBEHIOL 5 59300 TGLAGOEIMBS FYoaMmgmb Tsbogrs 39Dy, sOBYOdEO

309gd30s 5993l o0 BodYsgdsl 5EAOW DY SHoMmBmmE 33e939d0;
o 309d30d  ®930bmegzo  FoMImoygbl  dommyom®mo  IM35¢RgMOM369d0L

©535L50M909 MZ5LOROBM  M3MTIBEMG ToLogsl, GMIgEroi LodwgoEgdsll 0darg3s
39090mbg  bNOMIMYGbME0  Bgyez3wgbom  258mf3gMwo  (33€0wgdgdol  Tglfogrs @
53690039 LdGINS® 50LIbML 3¢0ToEHOL (330 gd7d0;

e 0635090  Lobgmdgdol  d9dmmfg3s s Tomo  493M3Egwgds  LadoMmzguomls
A9M0GHMM05Dg ©M39996GH0M9d0s 30 30500;

e 353500 Lobgmdol dMPbywo s bywaMmM0sbo 3bM3z9w0 5Esd0sBoLsMZ0L Lododo
06639430900l @5 35M5B0GHIOOL 39 BHBIO0 9606, oMo  ©M3TgbEHOMIdMO
9mbs3g0900  Fom0  293ME3IWgdoL s 93 393039 gdOL 330 gd9d0L  Fgliobgd
96003bgcmgobos  xobIOMYEmdOl o330y @d  93mbmdogmemo  Loddosbmdol
5392930Bom30U;

o 50950500 9OLYdIM  FMbSEIMS  3TMOLMBS  FMSZo0  Lobgmdol o339 gdoL
d9lobgd LoxMmmbgl «ddbols LsdgsbogMm 3MMgdGHgdol TgurmErgdsls domEHgdbmemaosLs s
396m3d035d0, MHoL3oL J398 599bgdl 0b39LEH0E0gOL Lmxol dgmEByMdSTo, 93Yg39mdaLS S
X 963OMgEMd0l ©s(33500;

¢ Lo0bgMEOTs300 FH9bmeEmyogdols s 33930l SHHW0TYNMPYOOL (BMErg3MEYHO
00MEMmao0Ly s 296Mm3030L) 496300560935  Tglodsdobo  sbog  IMMbM3bIdL  ©9ygbgdls
GM50E0N  BMMEMPONIO  3:e9d3090L,  OMIMYd0(333¢930Lsboo  FgMEIOO
©53M853900L  Md0gJBHO bgds s 9139 @odmoygbgds Lbgs  sbsgrmaom®  3wrg39ddo
300900 89093900L EoLHEILEWIMGOTS®;

e d0MEMAOMOO  IM535wRIOM36900L  3mb39b300l  Mobsbdo,  3margd30gdHy
dmbs3gdgdols s  0bxm®Ts300l  bgerdobszmdmds  FoMImoagbl  2eMmdsw©
36MH0MOMH0GHYAU.

Lodfmbodm,  LodoOmMzgwmb  Bmmemyools  0bbEHOGHMGHOL  3Mmgd30gdol  dgwo
Logobaodms. dmrm Lsdo ol go6dsgemdsdo (2011-2014) 3me09d30s0 339 MmbxgH
090333505 5QP0AGOMGMDs, 5356 9d0dg 335¢00 IIGHYM  JMgd3090L.  A5EbOLSL
056905 96EMIMMP0m0o oLy, dwgdafcmzdgdol Jglsbsbo bozmegdsgom ymmgdols
10% @©5D0sbgdMmos, M3 3903397 LEFOHMBIL Jabol Tologgdl. mmsbo, GMmdgedos
396003U90ME0s 3930900 56 FqLodsdgds  BMMEIMAOMMO  3Mg]30gd0l  gbsbgols
LBOBIOEHIOL [6] - 3560900 8F0OMO 5O Ob¥MYdS MM FodMOOEbo Jbgl Fo369d¢gdOL
3900939, 96 MOl 250MYMBOEIO (35¢039 MMbo BMMIseobdo Foglo®mgdmwo Fsbogrols
dqbobobo.  960L3ToMOLO  OGROBBLYdOL asdm  3gh  bgdbgds  3mergdE0gdol
(93MOMO©  F93b9ds @O Fom0  30BOWM  FmOBsTo  JoOY39bs.  YzgwexzgMo gl
99m0gd9wl bol godmz09ggbmm 3mwgdiogdo Lobfogarm 3MmEglido ©s bgwlb mdwol
dm85tmd5d0 933093560 90b.
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L5393b0gOM 3ME9d30900L oE3s @S dobo bgErdoLsfzmdmdol »BMHMbzgEymes 56
3obobogds,  OHMamOE  LygOoMmBMwo  Jgabogmgds s  Bs0bg, B30 3MEgd30gdmb
9domdbab  olgmo  Fglvbodbogo  AgbogMgdo,  Gogm®gdog  09y3b9b  L.3. oo,
6.3.30098b53060, 6.6.3060mb3mgz0 (C.K. dans, H.K. Bepemarun, H.H. BopoH1oB) @5 d0s35¢00
bbgos. 365d3039ws bgdms dsbogrols 3o33es LLM3I s LEBOZIMRIMYNOL 3vHg7Igdmb.
dobogdBg MMM  FdomdEbab sbowgsbMos dg3bogmgdo s LEMIbEgdo
0300ob0sH, LogdoMM39geMl s BEdFMMS 353806MOL bbgs Joeodgd0sb.

B306 300900m3690m, MMI OMIO0MO  LOOMMEGId0  L0dEg3s @S  LadgsboghHm

MOHMOYOHNMIGOO0 5©0AJOS, Bmemaool 0bLEOGH™MEOL 3Megd309d0 d903Lgds s LGS
096905 298mygqb90mE0 3360930000 S LobFogwrm doBbYdOLsMZOL.

350009690
933™M900 F5EE0gMHYdsL 25dmbo@o39b @MJBHMO s. dmbbozsdz0owol dods®mom LEsEH00b
A9JbGHOL IMIBoYOOLLL 5BMBYBOEIO EObTMYOOLMZOL.

399myg9bgdmeo o@gMs@wemo
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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 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;
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e 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,
mzia.kokhia@iliauni.edu.ge

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 the earthworms' waste is greater than in organic matter which they consumed. The
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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, 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
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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.

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
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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 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-
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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.

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.
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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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5MLYOMBS 96 Mol 360369 mzs60 g3z9ws BogmBogmo booogyolmzol, FogMsd dsmo
3MLgdMBS b5gmz30gMHo 605LROL Bs39009LM BOMOBEOZOEGHMMO0S.

d0bgs350 0d0Ls, GMI 396M03MA3MBEHOMGIL  s3O30 OEId0MO  TbsMY 593U,
33O Y0IE05 500b0TbML BMYss© 3MI3MUEH0MId0L 19b3g30 MsMymBomo THBSMIYIBOG.
3bMdOwos, HMI 3mI3MBGHOL EsdBOYds 0MZWGds J3MWMYPOMESE BMBMS 3OHMEILS,
Omdgoz gohomol dbGMog Ba®Bgbgdol MEHowWwobsEool, dgmegl dbMO3Z, 30 MOPbMo
Loliwydol doegdol Lodwomgdsl 0dwnggzs. bsMBgbgdol dosemz0l bgdoldogmo &gdbmermyos,
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Lsgdommggamdo 93M39wg0vIeo LEsxgowobogdols
(Coleoptera: Staphylinidae) Lsbgmdgdo
3. 3m3ozs
BrmEMmyo0l 0bLEGH0GHWE0, 0e0sl bobgwdfogm Mboggdlodg@o
J. Brgwmygs8300b 908%, 3, 0162, mdogrobo
kuchava.madona@yahoo.com

3BLEGHMIBHOo

WO BHIMSEGHIOIO dmbs3gdgdol dobgz0m ©M90LIMZ0L s0f9mowos
LBHogowoboEadol 20  s0oLLdEY  Lobgmds.  dm3gdMee  BsdMmddo  FoMdmygbowros

LodoMmM390 M0 godm3zwwgboeo bEsxz0w0b0EIdol BmA0gHmo LEdgMds. ollobo doMomss©
3960b0egd06, MMAMO BH030IMH0 3390 gd0, 0319d3d Fom FmMOL 33b3wYd0s6 oligmadog,
OHMIgdo3 0339090006 3396560990000 @S LM 3MYdOm. SHTGEHOL M50MbTo dFo®SL bs3MAsEdo
Bo@GoMgdwaro 33¢93900L 390929, C9dMEMSGHMMmOIE s Bogzgwg 30MMd9dTo dgbfagzerowo
0ym 5 Lobgmdol LbEsgowobows - Lomechusa strumosa, Stenus bimaculatus, Stenus guttula,

Aleochara mezochara, Aleocharatristis.

1553356dm bodyzgdo: Lomechusa strumosa, Stenus bimaculatus, Stenus guttula, Aleochara

mezochara, Aleochara tristis.

b9390836®0sbms FmMoL LGB 0boEIdL, MMAMOE IBHS3Jd9 BmFMgdL gMm-gOHO
9600369cmz9b0 500 99353050.  LEGHOIGOWOBOEIOOL  MxsbO 2530 (39WGOMWOS
95300l momddol yzgars 3mmbgdo s 50Hg3L ©93000ML BOOEMYmSI©Y.

©90LsM30L  SMHIMHOE0s  LBEBHIBOW0boIdoL 20 s0sLsdEY  Lobgmds. dsmo  bmds
dg6yggmdl  0,5-sb 28 dowodgBHMsdg. bmIml Lbgmwmo gMmdgwo s I9EHbogargds
30W0bMm0s, B39HJd0 59300 IMPMIM, INMmBGBIWO BH030L, 353900 JobdobmagzolgdMo.
39390 99003905 6-7 3mdMo30 bgAdgbEOLOYSD. FMEErol Bgs Bofforls bobgzMo FoMogl
bos BOMYd0, 5doGHMI o0 DMAXIO IM3IWg - BIOIROM0E bmFMgdlsi MHm©9d9b.
b3ogowoboqdol FoGHwgdl ogzm dmacmdm Lbgwmwo, dbgowo ™m35¢gdo s Ls3doMmE
3Mdgaro ggbgdo.

bm3mgdoo Bogbmwmdoo FolmdM0350 98MmEosb, by ©MYgddo oMo  SMILMBOM
939993WoMm0  ©8MObZL  oMgdmdo. 0BBMOMIIL yzgwmrs Robs: (08sym, FoGwo, FM36o,
339603b0).  LEHIBowobogdol  Lobgmdgdol  »IMIZ3Eglmdsl  HsTMIGTo  sbILOSMYOL
59GH0MH0dMAMSMBOL MbsMI0 BMMEGOOL S MM3ol §393. om0 Lobgmdgdol MdgEglcmds
93069 BMAoLss, 085¢0gd056 S 3bM3MMdI6 bogligddo, hsdm33960¢ BmmEgdd39d, dgeJs6do,
Bo5od0, ImEmgdols s J3900L 93939, bLmzmgddo, bs39wdo, FMHObzgwms s FbM3gE™S
00990300, 3HgMgdol LeM™9ddo, 43930egdbYg s Bbg. s 1939, 99300 I30Mg BaligtgEgddo
BodMMA0lL  MbsG0. A9 5d0LY,  LEBHIBOWOboIOOL  OEO  MOMEYbMds  43b3YdS
09obo@ 939005 @O B30l Lobs30MMYdBY, Bersdy 5EAO0WgdT0.
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LGHOBOWOboEIOOL  FoBHEgdo O BOILO™MO  FMMIGOo  9)9g300  JoMHOMII©
9BS390m  3bm3zMgdsL. MI3s  8BSE09E  Lobgmdgdmb  gMmo© 9056  obgmgdog,
I gd03 0339090056 939656990000 s Lzmgmgdoom [1-4].

B30bL dog® dgLfogerowo ogm 5 bobgmdol LEsgowobows: Lomechusa strumosa, Stenus
bimaculatus, Ocypus olens, Aleochara bilineata, Oxysoma. 33935b 35{563MgdOM
WHdMMSGHMOOM ©5 1539w g300HMdg0Td0. Bolisersls 3saMM39dom sbdgBHol Moombdo -
0fol b530dsendo.

bEogowobos - @mdgbybs (Lomechusa strumosa) Q50mML3Eges©, 909030350
3b™3MOMIL  BmMIogol a35M0L  (Formica) F0obF39wqdol d©gdo, Losz bmm oo
omgbMdom 56 MIOL  F0sb6F390qd0L  FoGWwgdL. bmFml  dmfomscm-fadarolgzg®d
3993909 9943L yz0mgo d9fH3gool 3Mbs, Lagz@mbol dgdmbggzsdo bmm FMiEwrol dmEmEsb
Lombgl 3390L, MHMIgwoE 0HBogL F0563F390gdl. 3ol odm F0563300900 M3w0sb s
33005396 965 FomEHM mdgbmBHgdl, 50939 500 FoEHEgOLSE. LoMbol ghmbg Aoliobx 30l
3990092, 30563390900 5056 2506 11533900l FMboESBS®, 56 039396 3MMBOSL, 6O 30D
w6390 s FbmermE LoMbol INMOYO 3MMOEO0L A5TM ILEWY390 BMFMIdL. Mogol bGOZ
@wmdgbybsls Jo@gdo  F0563390gd0l  339603bgdL  9bsYMMad9b. F0obF39egdol  sbgmo
30mb0s 90dgds 3000965 gobsy ML, 0309939, Qb 08305m5 bgds.

F05633900900L 399030  @MIGHY Dol SOUYOMBOL  STM36MBS  LHITOMP  SWZOOS.
0530L9Rse 8gdo F0563F390900 5dBH0MIMO© MDD, s3MM39d96 LoFdgarl s 039396
30®b0sL. wmdgbhHgd0m oLEbEgdME dgdo 30, OB do0sb BIBEHIO0 bEYd0s6 s
605050l D306 BOJBHOMEMS® 56 5FMEOD.

9499650009055  0dLsbm@qdl  LE9R0wobosl LobgmdsbBgbml d0dszMwodmbo  (Stenus
bimaculatus), 09wlsE 50539 33560l bbgs Lobgmdgdologsb gsblbgegzgdom Bgws 3MHmMgdby
foogwo @odgdo 5g3b. s00 299660500 933900 FodMboG IO M35¢gd0. beFm 3bmM3zOMBL
BalBH06 oW gddo, MBROM bIoMs-Iobscmggdol Bs3oMgdby. 53 A356M0L BMYOgH MO
00600359690 d065MMBL FHgbosh bossado F0sbF3gegdol 309gdo. bmFm 3560
©MBOL Fomd0sb 5Q0WgdT0 S MO30LBWS (319M3L, 00 Lbgmeol ©3565 Bofforosb
0o {69300 259mol3HOL Lombgl, Mol AsdME M3000 bmFM LEMOBIW POWOSYOLIYDS.
LHOsxgo  ImdMomdom 030  9M0EIOL Mgl bogsml. bmFmgdo  1s339050 09969096
309ddMEqdL, OHMIGmsg 039090 §90m3560 3060l s3sMs@Gom. bmm oby ULHMonso
dmdM5mdL, GMI dobo Bsbzs T9m0sM9M9dIE0 MZ5¢00 J9vdergdgero bgds. 53 g35M0ol
Do6m0mMoagbgems MIgBHgLMds 0BsTNOGOL 08odmb LE90530, Yol 93300 LoBsOBS S
0035d0.

51939 530L90M0s Lobgmds bmbosbo LEGsxgowobows (Ocypus olens). 53 bmFml By
ROMYO0 EIMIWGIMO 5438 s BM3L bbgmol Bgws Boffol, msgzo s Hobs BMMao
©IRO0s BJoMmo 300owo F9OHE0wgdom. "memgdo” 5-bs(j93005605. HMymOE dodwgdo,
obg BOHILOMwo dgMgdo 9093096 ESEIOME (3bM3MGIL. 0339090056 Moo s
dmm539000. Bbosbo LEBsBowobows 93b3gds J3900Ls s bols dmMgdol J39d, d39bsgos
Bo®hgbgddo s Lbg. bmFml gl Lobgmds d30MgMoEbmgsbos LodsOmzgumdo, sdo@mad 00
39896005 "bogdsMmngzgeml "Homge foabdo”.

33539090 LbgMdIOOL oM LBEBIBOOBOIOOL MK sbol ghmo bsfowo dogzmmzbyds
Lobotygdenm  AHgegdlL, MMAMOOE 90M0sb:  segmbo@gdo  (Aleochara) s ®JuLoBMIGdO
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(Oxysoma). 5@0gebstgdol  FsBHegdo  35Mm5Bo@™db 3Hgdol  F360H9080, Tod50Ms:
mODMOosD  sgmbstsls  (Aleochara bilineata) ULoGgdMds  dMod3l  sbsyMEGGOL Mo
dmbGHBgME0 3MEEGMIMHgd0L 35369 IPgMQOL - 3TdMBEBHMLY s babgol 3bgdl. mdlobmdgdo
(Oxysoma), dOMHOMIWOIQ d0bsMHmd9b dbgoo F0563390900L
7806d9boengdol”( Cataglyphis) 09©099080. bmFmgdo 93360056 05305600 dob30bdgerl o
©wMm35396 o0 LogsM39el, 0339090056 F056339gdol dogM  odmygmzomo  sbseRgbo
15339000. 253039 GOIYIPO 5056 F195 ¥H05d0, 353350580 s LodBOYM 5T9MH035d0.

53306039006 3909290 ©35030bgm, MM LEHGO0boIdol MMM dos@wgdo, olg
BOLOMWo BTGP0 JoMHOMII© JH9309563B93gdG 3bmgMgdsL. mmdiss B3gbl Joge
05foM0L B53Mdoendo Bo@oM9gdveno 33¢930L 9990 M930LEGHM0MYdIo s dglfogwrowos
LGOI MOOL FMIEBH60 DBMPO0IOMO LEH9BR0W0bgdOL Lobgmdgdog. s0bodbryero Lobgmdgdo
d90degds  gobobogrme 04656,  GmameE  d3Gdmeol  domwmyomGmo  3mbEGMmeol
J9bos@gdo.

1- bem 3 gomdgbnBs s F0s6339ms; 2- bmbosbo LEsgomobos; 3 - bmgm mgliobemds

35000gMHgds.

BsdmM@do 9d0369ds 3OHMBILMG gMOLEGHM y3535dol bbmgbsl, HMAgEwmsbsg 95353806093
Bogma09M0  096539MMIMds  bobaMdmogzo  Mmol  gobdsgermdsdo.  39Gdm, dolbo
9300960530000 s IHTMYd0M FlErIMEgdEo 0gm FoMdmygboro bsddmdo.

LGo@0sdo dm3gdeo Bsbobo@gdo glitrvengdenos 53Gm®mol 30g6.
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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 Tbilisi 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 (Haemoproreus
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 in 1974-1975 [4] on invertebrate
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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 Thilisi 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.
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Abstract. In this article I 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 Tbilisi 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 agriculturalpests [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 need further research (especially for Caucasian Helix). The
ecology of Helix species is mostly unknown except for few taxa such as: A. pomatia Linnaeus,
1758 (e.g. [13] and references therein), H. /itescens Rossmaissler, 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) - A. Jucorum and H. albescens) are widespread (i.e. occurs outside
the Caucasus) and the remaining two (Buchi’s snail - A. buchii Dubois de Montpéreux, 1839 and

Goderdzi’s snail - H. godrdziana Mumladze, Tarkhnishvili & Pokryszko, 2008) are Caucasian

148



XXIV Proceedings of the Institute of Zoology 2015

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. I also tried to briefly synthesize existing knowledge

for each species in order to identify gaps in the knowledge and future research needs.

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 (/.
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. a/bescens was never
published from Georgia. For bibliographic distributional data, I used online resource
(http://www .caucasus-snails.uni-hamburg.de/CaucasianLandSnailsDateien/Checklist.html) 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 I 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. Voucher
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 snail species to be recognized, living mainly

anthropogenically disturbed landscapes [18].
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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 g g
Figure 1. H. lucorum.

morphological variation as well as of the
worldwide phylogeography.

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 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.], 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 A. Jucorum 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 A. Jucorum 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. Jucorum 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 A. Jucorum as well (Fig. 2). Climatically suitable area of H. Jucorum was studied in
detail in a recent publication [20]. Here I provide an updated map of its distribution with

bibliographic data (Fig. 2; Supplement).
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Helix lucorum
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Figure 2. Distribution of A. Jucorum 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 (/. 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.

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 on100 sq. 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 Tbilisi (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. buchiiis 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 snail populations in order to detect the trends of population distribution and

abundance changes.

151



XXIV Proceedings of the Institute of Zoology 2015

Distribution in Georgia: Buchi’s snail is a typical inhabitant of mountain forests of the Lesser
Caucasus and southern slopes of Great Caucasian. 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).

Distribution points
= bibliographic

@® own

[ ] Country border

Elevation grid

. High: 5068

Low: O

Figure 4. Distribution of H. buchiiin Georgia

H. goderdziana Mumladze, Tarkhnishvili & Pokryszko, 2008

Fig. 1; ME=11; H=58mm (+0.8); W=61mm
(x1.1)

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 & Ak B
considered as a junior synonym of Buchi’s snail. Figure 5. H. goderdziana.
This view is also shared by Neubert [11] and

Korabek er 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
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established taxon, regardless existing morphological and the genetic differences. Further study,
more material, longer DNA sequences than previously used (Mumladze er 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, I 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 whithin those two points) however much work is

needed to confirm this expectation.

Helix goderdziana

Distribution points
== bibliographic
@® own
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Elevation grid

. High: 5068
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Figure 6. Distribution of H. goderdziana in Georgia

H. albescens Rossméssler, 1839
Fig. 7; ME=34; H=32.9mm (+0.2); W=34.6mm (+0.2)
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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 A
especially true for Georgia where even the Figure 7. H. albescens.

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 er 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
needs re- confirmation. 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

Distribution points
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Figure 8. Distribution of /. albescensin 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
44.62430635
44.70326126
44.54994210
44.53338548
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
44.72423945
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
44.53338548
45.21209340
46.10750000
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ORIBATIDA DIVERSITY ON LIMESTONE AND CLAY QUARRIES
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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 guarry,
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.
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 Active quarry 41°30.640 45°05.695
G2 15 years old quarry 41°30.438 45°05.709
G3 40 years old quarry 41°30.235 45°05.700
G4 Two years ago reclaimed site 41°30.135 45°05.866
G5 One year ago reclaimed site
G6 Control. Natural meadow

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
K1l Active quarry 41°53.702 44°26.739
K2 20 years old quarry 41°53.718 44°26.533
K3 Oldest quarry of 1923 41°53.999 44°26.568
K4 Control. Natural meadow 41°53.277 44°27.681

Sampling strategy

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].

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
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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. 0o 5 0 0 0O O o o0 o0 o0
Papillacarus aciculatus(Berlese, 1905) 0 32 5 1 1 0 0 0 o0
Phyllozetes tauricus Gordeeva, 1978 0 2 0 1 0 0 0 0 0 0
Sphaerochthonius splendidus (Berlese, 1904) 0 6 0 3 6 0 0 1 10 O
Epilohmannia cylindrica (Berleze,1904) o o 3 1 0 O 3 4 8 2
Acrotritia ardua (C. L. Koch, 1841) o o o 4 4 0 0 3 3 1
Phthiracarus laevigatus (C.L. Koch, 1844) o o0 o0 o o o o o 1 o
Steganacarus (Steganacarus) magnus (Sellnik,1920) o o o0 o O O o o0 1 o0
Trhypochthhonius tectorum (Berlese, 1896) o o0 o0 o o o o 2 1 o
Hermanniella granulata (Nicolet, 1855) 2 0 0 O o o o o o0 o
H. punctulata Berlese, 1910 o 1 0 O O 5 0 o0 o0 o
Plateremaus mirabilis Csiszar, 1962 0 0 0 0 0 0 1 0 0 0
Belba dubinini Bulanova-Zachvatkina, 1962 0 0 0 2 2 3 0 0 2 0
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 o0 1 O o o0 2 0
Austrocarabodes foliaceisetus georgiensis

Murvanidze & Weigmann, 2007 0 0 0 0 0 0 0 0 0 1
Carabodes kintrishiana Murvanidze 2008 1 0 0 O O 0 0 O 0 0
Graptoppia foveolata (Paoli, 1908) 0O o0 O o 0 7% 0 10 o0 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 o0
Oppiella fallax (paoli, 1908) o o o0 o0 o o o 8 1 o
Lasiobelba sp. o o o0 o O O o o o 3
Quadroppia quardridentata (Michael, 1885) 0o o0 0 5 0O O o 0 o0 o0
Suctobelbella duplex (Strenzke, 1950) o o o0 o O O o 1 o0 o0
Tectocepheus velatus velatus (Michael,1880) 0O 0o O o0 2 0 1 25 16 33
T. velatus sarekensis Tragardh,1910 0o o 0 5 0O O o o0 3 o0
Cymbaeremaeus cymba (Nicolet, 1855) 1 0 o O O O O o o0 o
Passalozetes africanus Grandjean, 1932 0 18 0 0 0 0 1 0 0 2
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Scutovertex minutus (C. L. Koch, 1835) o o o0 o O O o 1 o 3
Eupelops acromios (Hermann, 1804) o o o0 o O 1 o 0 o0 o0
Peloptulus phaenotus (C.L.Koch, 1844) 0o o O o O o0 o0 4 3
Parachipteria georgica Murvanidze & Weigmann,
2003 6 3 0 11 o0 0 o0 0 o0 o0
Tectoribates ornatus (Schuster, 1958) o o o0 o O 1 o 0 o0 o0
Haplozetes elegans Kunst, 1977 o 2 0 0 0O O o o0 o0 o0
Peloribates longipilosus Csiszar & Jeleva, 1962 0o o 0O o O O o 5 o0 o0
Protoribates capucinus Berlese, 1908 15 2 0 0 1 1 0 35 82 0
Lucoppia burowsi (Michael, 1890) o o 0O O O O o o0 o 2
Oribatula tibialis (Nicolet, 1855) 1 0 o O O O o0 o0 17 o0
Simkinia schachthachtinokoi Kulijev, 1961 o 1 0 O O O 1 o o0 O
S. tianschanica Krivolutsky, 1967 o 1 0 O O O 0o 1 12 0
Zygoribatula frisiae (Oudemans, 1916) 2 25 0 14 3 0 3 8 1 27
Liebstadia longior (Berlese, 1908) o o o0 o O o o 3 3 ©0
Liebstadia similis (Michael, 1888) o o0 o o0 4 0 0 3 1 o0
Scheloribates laevigatus (C.L. Koch, 1835) 2 0 0 0 1 0 o0 3 23 o0
S. latipes (C. L. Koch, 1844) o o0 o0 O O O o0 2 16 O
S. longus Kulijev, 1968 0o o 0O o O O o o0 o 4
Ceratozetes gracilis (Michael, 1884) o o o0 3 0O O o o0 o0 o
C. minutissmus Willmann, 1951 0 0 0 0 0 0 0 0 0 18
Trichoribates naltschiki (Shaldybina, 1971) o o o0 2 2 O 0o 0 4 o0
Minunthozetes pseudofusiger (Schweizer, 1922) o o o o 2 O o 2 1 3
Punctoribates punctum (C. L. Koch, 1839) 0O 5 0 0 0 2 8 73 20 36
Galumna tarsipennata Oudemans, 1914 0 0O 0 3 6 3 0 0 2 16
Galumna sp. 1 0 o0 o0 o o0 o o0 o0 o
Pergalumna nervosa (Berlese, 1914) o o o 3 2 O o 3 3 1
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).
Table 4. Diversity indexes of oribatid mites on Gardabani and Kavtiskhevi quarries
Gl G2 G3 G4 G5 G6 K1 K2 K3 K4
Taxa_S 10 13 4 17 16 10 7 21 28 18
183 400 233 650 244 689 100 1106 1322 917
abundance +109  +404  +£683  £356  +167  +445  £159 +975 +703 +917
Chaol 11 14.2 4 1725 1743 1333 10 22.2 35.2 19.2
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Dominance
D 0.258 0.2045 0.5975 0.1275 0.0898 0.4493 0.2654 0.1905 0.1535 0.1409
Simpson 1-D 0.742 0.7955 0.4025 0.8725 0.9101 0.5507 0.7346 0.8095 0.8465 0.8591

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).
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Fig. 1. Abundance of oribatid mites (inds/m?) in Gardabani and Kavtiskhevi quarries
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Figure 2. Oribatid mite species richness based on species accumulation curves and rarefaction

methods for samples taken in Gardabani

Rarefaction Plot
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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), Lasiobelba sp.) 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 sitesZygoribatula 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
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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). 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.
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0mbgdMog  93mLoLEHYIYdT0,  OMIWGO0E  2obobowgdosh,  MmamMi  Ls3MbGHOME™
G9H0EGMO09d0. 3963, FoMHVBT0 33935 Bo@IMES os (G1), 15 Herol Hobsbpger (G2)
5 40 Herol fobsbger 3956009M9gdbg (G3), bgrrmzbmMo s0ygbow Gghodmmogdby (G4-
G5) 5 39693603 dgaermbyg (G6) (b0 1), bnwm 35300Lbgzdo — wos (K1), 20 (K2) s 80
Dol (K3) Hobsboger 30009MHgdls s 39693603 dgemby (K4) (gbOHoo 2). 450sdsbols
obol 35600gMoL 9d3b 653390Bg M9oLEHMOMGdMEo 0dbs MEMOdsGHOEIdOL 39 Lobgmds.
domob Phyllozetes tauricus Gordeeva, 1978 sboeros 393356006 gowgbobomgzol. 40 Lobgmds 0dbs
0930LGMOMIOMWO  303000Lbg3d0, Loosbsi Simkinia schachthachtinskoi (Kulijev,1961) o
Laisobelba sp. sbsgos Lodo®mggarml g3ombolamgzgol (gbMowo 3). Gmam®s 2o6Msdbol, oly
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39300bg30L  39M0gMmdBg  9500b60dbgds  Lobgmdosms  MOMEIBMdOL @S ILEbEIgdOL
103F0EMHMZ0L MBPIMBMIOD BOPS 35MO0YMYOOL SBO30L BoBHdsLMSL ghmow (gbMowo 4.
L. 1), o3 30vm0mgdl bosogol BMEOI0MmIOOL 5dBHoMe 3MMm39LgdbY. BoMboLEHMGO
dbgogLgdoL 3esliBYMHO F0MOMIGOL MMM VO 1Y3g 3390 35M0IMGOOL MOOdIEHO0WIdOL
0DMWH3E0sL sa9bowo 65339900l s BdMBIdMO30 BEIWML BoboLogsb (Lwe. 4, 5).
OeymO3 Bobl, dggen 39609Mm9d%bg (G2, G3, K2, K3) 80dobstg 3496936030 byduggbom@o
36MHm39Lgd0L 899 HoMBsgoom d0dE0bsegmdl 6050l LBEMWJGHWEOMOL  smY9bs,
MoboE 9mbgal Bosodol BsMbol sYIbs s 30MH0Jom - bossaol BoMbols sAgbs
3965306HMd7dL bgelisgMger 306>MmdgdL MbgMbgdemgdols d9damado 30 MmbobsEgoolsmzob.
3bMdOWO0s saMgm39, MM 0bxd3m030 LlEgglool 9IRS BMOIOMEIdS BMYX IO FgES©
36535 xzgMHM3560 Bombsz 30, 300069 bgXM3zbMEO 50PIBOL OML s gb 3GM3gLo
3960b0ogds, HMAMO3 35MY0 93MEMAO0MOO MGIBOWOES(305. F0EMZJOIE0 J5M0JMGOOLS O
659406900l bgermabm®mo seygbs sBJsMgdl 6oswogol BMMIoMYdOL LrydugloIH 3GrME]LYAL.
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Lo@sdmls GHdoL Bermmdgbomlio
5. 35¢560dg, 0. 0MI30¢00

BrEmyool 0bLEGHO0GHWEHO0, 0osl babgwdfogm Mbogg®Lodg@o
J- Beaomygsdzomob s8%., 3/5, 0162, odogrobo

LoodML BHOOL BMMdIbPMLOL Fglobgd sOLGdMBL TbmErm© Mm30603m35L [1] Imbsgdgdo,
OH0Igdsg 9O BYHBMBOL (Bsgbwyo) sboergdol dobgz00 Lo®sdml Gdsdo smeogbs
BmmdgbmmLol 8 xamao (Hidrozoa, Mollusca, Amphipoda, Chironomidae, Nematoda, Hirudinae,
Ostracoda, Oligochaeta).

Loodml BB 393o6s [yolo®gzos (458 3s), s80GHmA dobbg 360369 dbmermo 4
LoMM0, HMIGMNIR653 Lo (1; 2; 3) FMM3LYOWWOos Wsdosh domEGHM3by (Low®mdg 1,9 9 —
2,2 9), beagoem 96000 B0 (4) — Lbs3oM™ Dol J3096 domEGH 3By (Low®dy 0,3-0,4 9).

530560 B0MEHM30s6 Bolsengdl 3009dOm  39BHgMLghol LobBgdol BLZGOLIbsSOM,
boem 430060 d0m@EGHM™M306  LomgzLzol LolEgdol dbmmdgEmom. Boboergdols 5©gds
9000b5M9gMd©s 1YHBMbgdol dobgzom, MMIiEs #4 LoAODHY ToLoEgdo SPYIMO 56
gomRows  3dBoxgbmwbyg, Moysbsg GO0l dmgwo Lsbsdo®m bmeo bsbgzs®o  dgEHeol
LoEMdgdyg 49940bo oym.

2001 gl Boesdml GHd0IDb 50gdMWwo S s3T5390E0s 11 MOMEYbMdMH030 ©s 15
30L6MdM030 LObYO. 50gdE0 Foboeol s3w)dsgzgdol 390y IYHODEs, BMI Losdml
A0580 BmMd9bmmbiol 89990 X yMB3g00 LobeMdl:

Hidrozoa. 53 06¢1bs§e0s3056900L Fom3mdsagbgero bomsdml @dsdo s@ob Hydra viridis,
(99003 0930005 S 30609 M5MI6MdI0M 3b3wYds IbMWME LsbsdocMm Bmerols J3056
d0m@GHM3%bY.

Nematoda. 945031960 30D9Hgdol gsdm g4ggws Tobors odv3s390ME0 56 YMmBOs,
500@M8 om0 M5MmEbMdM030 35839600900 Fom35wobobgdmmwo 56 gmgowms LogMorm
Bmmd9bMBOL doMmIsLol GHMbogol oAgbol EMHMU. 530608bsg00 Fbmerm, MMd Lo®sdml
G950 0bobo Ls3dom MH3MEIBMBOM 23H3YdS. SBg FoQO0MS, #2 LHYMODY SVOHOELYOS
260 9p/8%, beagwen #3 Lo ey — 223 /%

Oligochaeta. meoamdgBHgd0 ©OEO  Mom©rbmdom §3b3wYds Y39wPob ©s ymgge
bgb™bdo. LsEsdml FHd5do Ly MHgAOLEGMOMYOIMWOos 16 Bobgmdol mEoaMmdgds, MMIgEms
©OEO 19dgBHgLbmds EaLEBWGIMO0s LEBs3OMHM BMEOL 3056 doMBHMIBY I3965MGMMdL
dmO0b, boewm d30609 bsfiowo — sd0sb dom@GHM3BY GHdoL 396GHOswME bsfowdo.

ME03Mdg3Hgool  d0mdslol  LByBMbM@Mo  ©obsdozs sbgm  LYIMSML  0dwrgzs: domAsbo
439Dy d9BH0s 35Bogbyaol Lygbmbby (175,95 93/0°), bmawm 9mdwg3bm LgHmbyddo
056596 3090MEMBL. sl Foo0Ms©, BoRbNTdo 0y0 89930MgdMWwos 1,2-%96 (14443
93/0°), b d98mepmdsbg — 1,7-%96) (10288 83/0°).

Loodml  Bdsdo MmoaMdgBIdl ghm-gemo (osdyzsbo s@P0wo MFoMogl, GMIGEmS
55329500 Feon®o domdsls Bgoygbl 14108 3/
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Hirudinae. Ls@sdml ¢dsdo 9mHdegdo H9aobGmo®mgdneos 439wsloawOHgsyg3zges
Lgb™bdo (3bG. 1). GO0 doMTslol bLyBMbMGHO (335¢gdEMBS LYo LYIMIML 0dEg3s:

090 Y39eody 39B0s 3obogbrymby (6287 3/37), Bogbrymdo dgog dzoMogds (1039 dy/0°),
b 9990mymd5%g dmBo@gdsl 0fygdl (1571 83/0°%). Lsdrswm Feowg@o Bomdsls g6
2965 3p/0°.

3HO0o 1. Losdml GHdoL {«Mmdegdol MoMm©gbmdMmH0g0 swMmoEbgs

Yoo 2001
LgBmbo obogbwemo Dogbuymo 390mamas
Gomgbmds | ga%/d> | 3y/8° | 9p%/8° | 3y/8° | ga%/d® | 8y/d°
LsymMol bemdg®o

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
Ldmsenm Lybmbay®o 397 | 6287 167 | 1039 118 1571

Ostracoda. 607560560 308mgd0 Fomdmoagbgb dzoMg Bmdols s fmbol mmysboHagdl,
(MIgdo3 33b30gds  MMYMOE sdosh domEM3BY, sbg3g LsbsdoOHm  BmEol  J3056
00m@GHM3PBY. goblogzmm®mgdom 50bodzbol oLy Mg3BLETIboL doEsdmMmgdo, Lowsg oLobo
4m390m30L OO MoMmYbmdom 33b3zqds.

LgbMbgdol dobgz00 Fomo MoMEIbMdM030 oB3969dgd0 Sligm LLYMsML 0dEnggs:
©3LbEgdOL LodF0EOMZY s BOMBsls Yz9msby dgGos FoboRbrwby (22303 9a%/d; 2068
93/0%), Bogbwwdo dwoge® d30mEgds (8128 9a%/d% 813 93/0%), bmwm 99dmoymdsty
439Dy M3306M9L00s (325 93%/d°%; 33 8y/0°).

Loodml BBdOL MbEM3MEId0L Lodswm jerom®o domdsls 8950ybL dbmemo 973
9p/0°.

Hidrocarina. {igerolb 3303900 3306y Bmdols s {jebol d9bmmling®o mMasbobdgdos,
(9003 LsEsdmb GHdsd0 08300mo© s 30O M5mEIbMdom 43b30gd0s6. Lsbsdomm
Bmeob Jg0sb domGHM3bg olobo MYuOLEBHMOMGOMEIO 56 JNBOW, bergrm sdosh dom@Hm3by
93069 Mrom©Ibmdom 33b3w0Yds -03M398I00YMM5EI6087gaHYI3w M0 (LoY. #3, Low.
1,20,112 32)00/82; Logoy. #1 bow. 1,59, 37 32,00/82).

9306 BMAoL, [mbols o  MomEobmdol  gsdm  gewol 330390l Losdml  GHdob
D096 M0 5053000500 365JE0329w0 I6093690Mds 565 5J3U.

Tardigrada. 69¢0ds3c0900 §gerol $30390Dg MBOHM 353G dgbMMlmEmo MmEmYboHIGdOs.
Loodml 3Hdsdo obobo dwogh 083059 S J3009 MoMmEIbMmdom 23b3WYds. MZOLMdMO]
dobogddo o6 2306553l 9OE ghHO gaHgddwsMo, bmem  MmiMmEYbmdmog  dslorgddo
dm303m390 dbmmE ghmbge ©s obog 300y MmEgbmdom (Lsy. #1. Low. 1,9 9, 223
950/32). LOIEOMOL  godms [Hmbzs s BOMISLOL  2oagds  FJMAEGdIO  0ygM.  9dgb
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390m30bsMY, Fymol 3303908l Lssdml GHdol BmMdGBDMLTo 5MH530MM0 36M5JEH03MIO
96039369cmds 565 5J3U.

Ephemeroptera. ®om@gbmd®og doboergddo, HmIgdoE 5090wwos ¢sdosh dom@GHm3vy,
©EOOJO0 MJROLAHMOMIOMWO 56O gMBows, bewm bsbs3oMmm Bmwol §3056 domEHm3by
obobo 15335 MoMmEYbMdOM g3b3wYd0B. slig Fsgooms, obobo yz9wsBy I9EHo MPIbmdom
9m303m390 093BLdgbol Lsbsdomm Bmwdo (Lobxo #1. Low. 0,2 9, 300 gab.) s Iobstrg
0565360L GLoM53056 (Lobxo #1, Low. 0,4 9, 45 93%b.).

9900¢09050md35L, OHMI  EEOMMHJO0 505D  Bowsdml  GHdoL  Fbmwm©  LsbsdoMHm
Bmeolm3zol sdsbslinsmgdgwo 396mmbvyHo MmMAb0BTGdOS.

Chironomidae. Jo®mbmdogdo Lomsdmlb Gd5d0 253M39wgd9o 50056 y39waeb o
4m39wm30L, $30GH™mI 560oL, GMI olobo OO Mm3MEIbmdom MYROLEHMOMYOMWO 5M0H
439w LOEYMOBY S Y39es BYHBMBT0. goblisz MMM 5BB0TEs305 Lobsdo®m bmendo #4
5560, LG Y39esBg 3gEH05 Fs00 BoMmEBMds- 50720 gab/d%; 7960 3/d” (5b6. 2).

3HOO0O 2. LosdmL BHOOL JoMHMBMT0EIOOL MoMmPIbMIMOZ0 SOMOEHIS

oo 2001
LgBmbo 3obogbwemo bogbuymo 990mymds
G5m©9bmds | ga%/d° | 8p/0° | gab/0’ | 8y/d° | 9u%/d° | 0y/d°
Losym®ol bmdg®o
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
Lodwoemm Lybmbaymo 2554 7155 14884 5719 5369 7237

Coleoptera. bmFml 9sGgdo Losdml GHdsdo 083050050 ©s 3306y Msm©Ibmdom
33b30905. gOHMJMo gabga3wsMgdo MgaoLEBM0MIdMWo 0ym FbMmEMmE Lsbsdomm Bmeols
93056 d0m@HM™m3bBY. 99J9sb A9dmIobscy, bmFml Bo@egdl Lowsdmb Gdol Bmmdgbormlido
5653005600 3654303990 3603369 mds 5615 5J30.

Trichoptera. bLosdmb Gdsdo MobgegdoE 09300M5© s 3009 MoMEIbMdOm 43b3IdS.
53056 gMMbAHBY s Hywol 939650990Bg o6 FMY303M39000 SMEF 9OHMO JHgddwsMo.
96090 gaHga3esMgdo sSOMmOEbmo 0gm Fbmem LsbsdoMm™ bBmerol J30sb dom@GHm3by
(Loco- #4. bo6. 0,3 3, Fyarols t°=4,5°, 130 5ab/9°).

O0amO3 BobL, MHMolnEgdol LogbmzMgdge SOl FoMImoygbl 3030 [ysmmgdo s
65350900, LosE J30sbo BoMEM305, 5Ed0Y sFoFGHMI MHOL, MM olobo Losdml GHdsdo
303 §956r0bmsb sbenml 303mggom.

Mollusca. Lo@sdml #d5d0 IMEi3900 A93MEILIIME0S Y3gens LsAMODY s Y439ws
bgbmbdo, LBosEg 30 WsB0sbo BoMEHM305, bowm Lsbsdomm Bmol 3056 dom@GHMm3by s
939656M990%g o6 a43b3gds.
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3HO003. LoEsdmb Gdol IM3930L MoMmEYbmd®m030 dsb3969dw9d0

Yoo 2001
bgBmbo 3obogbuymo bogbuyo 390mamas
M50q96Mds
900/0° | 83/8° | 9a%/d° | 83/8° | 9a%/d° | 8/d
LoEYMGOL brmdgho
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
Lodmsenm Lybmbay®o 7006 18079 | 3859 9849 3767 6528

3000000 608bgd0: -05L5¢rgd0 5©0JOMEO 56 SHOL
0 -m®060H3gd0 56 50IMBbs

Loeodml 3Hdsdo ImE3gdol MomEgbmd®mogzo 85839690 gdo LoaMdHy Lozdom
350505 S 0FO (335¢09BEMBL 74 93%/8°-sb 13690 93%/8°-39, brgm domdsls- 149 dy/d%-
56 35898 33,/8°-8c09 (3b6. 3).

Lbodmoenm  LgBmbM®o  dmbsggdgdol  dobgzom  dmerlizgdo  g3z9gwsbg  A9@Hos
2oBoxbenbg (7006 9b/d2, 18079 0p/0?), beewm dmdg3bm bybmbgddo om0 Momgbmds
096@omsb d30MH©Yds: Dogbymo- 2859 ga®/d2, 9843 /0% G9gdmymds- 3767 9a%/d?, 6528
dp/02.

Amphipoda. Us@sdmlb  Gdsdo o0 xaxgol  Fomamdsagbegdo 5006  0m®Eeg39d0,
(9003 ©ILIBWGOMWO (056 Bsbs3doMHM BrErols J3056 domGHM3by 83gbsMgMEMdsMS
dmO0L. GO0l 396G Mo 65fowwol s30sb domEGHM3BY 56 dMA303Mm39005 MG JOHMO
930933oMo0.

Lo6530MM Dol 3056 dBoMGHM3BY 153050 FoLs0s 500 EsLIbEIYdOL LodFowOm ™39
©5 30Mdsls; EaLb@gdOL LodFoMMZYg d9MYgmdls 1020 gab/d*-©sb 1130 93%d*-dg, bmewm
d0msLss- 570 3/0°-ob 4620 3/0%-8¢09.

399080bs6g 0dosb MM, Wsdosbo BOMGHM30 MO30LYIBIW0S VMO FHO3900BORD
930560 d0m@GH030 30 @iLLbEIGOME0s, MM03g domEGHM30L Lsdowm dmbs3gdgdo dwoge
8993065 5 56 50905390 179 gab/d’ s 432 8/

(5m©gbmdol d0bg3000 VMO39l Lowsdmlb GHOOL BMmMdgbommldo dmwm SYOEO
230653 (55999500m FaromGo domBslss 432 dy/d7).

0¥) 9930%599000 Bgdmo ImGoboer 8mboggdgdl, ©o30b65bs3m, MM Lowsdmlb  EHdsdo
mlobEgmdl Bmmdgbommbol bmer 13 X%aw9x50. 5§gsb LobsdoMm bmeol J3056 domEGHm3by
393603909005 12 X3MB0, begwem 53056 d0mGH™M3bY- 7 X330 (3bOHowo 4).
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3b6owo 4. Bmdgbmmlols 3sbsfowgds dom@GHm3gdol dobggzom

foro 2001
00MmGH™M30

J30960 580560
DmmdIBNMLOL XaMRY

Hidrozoa - p6mwbsfiamsgosbgdo
Nematoda - 659s5@m@gdo
Oligochaeta - mgogmdg@gdo
Hirudinea - §-9®degdo

+ |+ |+ |+

Ostracoda - bogs60560300mgd0

Tardigrada - bgesdsgegdo
Hidrocarina - {gerolb@3o3g00
Chironomidae - JoHmbmdogdo
Coleoptera - bmFmbds@mgdo

+

ORI N AW N e

[N
o

Trichoptera - Gvolggdo

S T o S S o O R IR o
1

[y
[y

Ephemeroptera - @oov6gd0

[ERN
N

Mollusca - dmenlizgdo - +
Amphipoda - @m®Esggd0 + -
Lmem: 12 7

[uny
w

51336900

Lol GHBOL BMMBGBMMITo HYAoLEHOOMYdIY0s ber 13 vamgo (Hidrozoa, Nematoda,
Oligochaeta, Hirudinae, Ostracoda, Hidrocarina, Tardigrada, Chironomidae, Coleoptera,
Trichoptera, Ephemeroptera, Mollusca, Amphipoda).

BgImom  LELYEGIMWO  MmOYBOBIGd0EsE Hidrocarina, Tardigrada, Ephemeroptera,
Coleoptera oo Trichoptera 30639 5006036905 B3gbls 30gH LowsdmL GdOLEM30b.

LoEodmL  BHBOL  BmmdbmMULTo (odygzsbo xamxsgdos: Oligochaeta (38,47%), Mollusca
(31,32%), Chironomidae (6,7%) s Hirudinae (2,9%).

BmMdgbmnmldo 03305005 ©s 30609 MoMmEIbmdom 3bgzgds: Hidrozoa, Tardigrada,
Hidrocarina, Ephemeroptera, Coleoptera.

B59HOM DBOMdIBNMLOL 35400 dBoMALS SVMOEbIEos FoBogbmmby (51,1 3/8%),
bowe 8mdg3be byBmBIdTo MsBbEsMB 30MHIds (bogbrmwo- 32,0 3/d; F9dmEamdsby-
26,8 o/3°).

BmMdgbNMLoL  Lsdswm  {erom®o domdsbs Fgoabl 36,6 /32, Gob @odms 0o
9505 3MMEMJG0MEo §YowbisGgzgdol Mogbgl 30939m3690s.

@OoGIMSGMMS:
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1. OBunukoBa B.B. (1959). K xapakTepucTHKE COCTOSHHS KOPMOBOM 0a3bl OCHTOCOSIHBIX
pei6 B o3ep IlapaBanu, Caramo u B XpamckoM Bojpxpanuiuiie B 1958 romy. Tpynst
Hay4YHO-UCCIIEI0BATEIbCKON phI00X03s1icTBeHHON cTanuu [ 'py3uu., 1.1V, 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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0080¢olol B30l Bmmdgbmmlio
5. 35¢56M0dy, . gdsbody

BrmEMmyool 0bLEGH0GHWEAEHO0, 0e0sl bobgwdfogm Mmboggdlodg@o
3-$9690wob 3, 0162, mdogrobo

0000bob BEZoL 3003900 Podm3zzegzol dggyow (1952-54 §.§.) M9a0LEHM0MmYdYE0s
JoHmbm3ogdol 17 Lobgmds [3] ©s mwoamdg@gdol 26 Lobgmds [6], bmerm dgmeyg

39903309306 LOxyMdzgHg oAb, MMI  MdoELOLl  Be3zsdo  B0bSOMBL
BmmdIboMlLol 5 xR0 (JoO®Mmbmdogdo, mwoymdgdgdo, Bgds@mmgdo, fywoli®z039do,
MbGO930000900). 59 X3BJd06 JoMMmbmBogdo FoMImoagbowos 23 Lybgmdoo [4], b
M00MJ93H900 — 12 Lsbgmdoom [12].

d9Ls3g 9odm33eg30L F9as (1968-69 f.§.) MdooLol B®3sdo MHIAOLEHMOMGOIYEO0S
JoHMbMB0o@gdoL 17 Lobgmds [5] s MmEoamdgEgdol 20 Labgmds [2].

2001 §geob . 0960099 [1] Logwydzerosbo dgobfagers Md0EoLOL BEOZOL OO 35@S6MS
dmbs3zgmo — 09gosbolbgzo s sefgls  bmmdgbmmlbol 11 xamzo (Bgds@mwgdo,
ME03Mmd)3Hg00, MmbEGHM3MYd0, fymol 3303900, fywol ™mdMBdJd0, bBgwsdszegdo,
JoHmbmdogdo, ©®oMMgdo, bgdlogws3dogdo, dmEwML39d0, VMMEGH3900) oo  TmMOL
M@0yMmdgBHgdol 11 Lobgmds.

030obob B30l dogero LsbsdoMm bmero 10 gEHEMmol LoMIYIY IO gwrol
939boMggdom - bmFnFs flywol 3sPom, bmem L30OMYOMGO0EE bots  3ME3gEIds
dbmwm 2-3 d93©ob Lo®FaY. Vo0s B30l sdosbo gMMbEHo 15-32 dgEmol Low®I)bHY
IPIOWMWOoS  MBgem,  (3howo,  dogmzsbo  iYoedi39bs09d0m (3 OEMBMODH).
3WHMBMOJO0  0LINO OO MoMEIBMBOMsS  FOMBEHOL BgEs3o® DY, GmI 0josb
509390 HBMMdGBMLOL  oboews doeosh dbgeo  oloMbgz0s. A9BLOIMMMGdom dbgero
50mb0gd0s MmE0ymdg3gd0, MoPsbs3 0L0bo M530560 K9YMJOOD FIBWSOMIEO 56056
09o083965699080 s 0MWs© §Ygd05b 53MPIOOL POMU. F0sbo JaHgdds®mol smMeYds
03305m5¢ bgMbgdo.

030obol B3s5d0 MY, MMPYLs3 ol FoOGHM E0bsMy omMo 33985305, 9O 0ym
09od(396569930L  SBgMO OO MOMEYbMds. sl F0YY, Go3 MdooLol  Be3zsdo
53539800 d0bsMg sM5y30 891dzql, FYoed3gbsmggdol MHoMm©abmds dwogH gooboMs
OymO3  bobsdodm  Bmerdo, sbg3) ©OTs sYowgddog 15 FgBH®m0Esb  Fodbodscr®
Lbo®™dgdy (32 ).

096MlMMO s (3bM39X OO MEOYIBOBIYGIOLIMZ0L OO 3B0TZ36YEMdS 593l FMMBEHOL
boboosml s Aol 3Hga39emsd s, s80G™A8 dm3zmgE 530b0dbsgm, MMI Mdoolbol bwzol
36053Mbdo sMmOL MbogMHO Wsd0sbo 4MBE0, HMIYELE yrR0MEHYsedsollvbo w339
5056 5943L, M0ABE YmBowo Bsdo FsMmowosbo GHdOL BLYMO s Fo0 J9MTJIM SGBYOMEO
5353900 BHIMOEGHMMH0JO0 I0TIMS sbowo 8336560 sdol bgwo B9bom, GMAgwos
doM0MOEIE dObIMYIO0L - 5Mog30Ls s 0360l FgdmEobowos. WMTs fywwol wsdosbo
3MMBGHOL  Hgd3gMoGHMOS  ©05w0s (LEFMPwm fewom®o 10,4°C) s ™m©bsg IgMHrygmdl
LBMbydOL Jobgzom (FbOHOO 1).
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gbGowo 1. Bgd3geadm®s (°C) fyerol Bywsdomdyg s esdosb gfrmb@do

b9s3060
_OVBAHO
Bodums
oo 2002 o0
Peonm®o
LoAMMOL Lbow®adg
>HoRb Boxgb 990 s
BmdgHo d9@3®9ddo A AN grae JeORH™
12.6 23 12,2
1 2129 8,2 12 11.8
12.8 23 12,2
2 29-30 8.2 10.5 11.8
13.0 23.5 12,2
3 28-30 8,2 11,0 11.8
B33e)seEm 12,7 23,2 12,2 16.0
Lqbemba&o 3.2 11,2 11.8 10,4

Bmdgbomlbol  dgLfagerol dobbom MdoEolol B30l ghm  FMowrdo, GMIGEo3
y430m9e bg3ls o 090560l bzl mGolddsMIMBL, I360TbgMLET0TM©I0Z30LsYMMO,
H0Iwgdos  9gOmBsbgmoligob  350-400  dgBHMomos 3OO0,  Bsboggdol  S0gdS
9000b5M9gMd©s bYHBMbgdol dobggzom.

LodFmms 393806030 2o6Mogdbom  godmfzgmeds ©MbFoMTs 3bM3MYdsd (MLsblMmds,
Lobdgargom s Yol GHOMobL3MEMEOL )gmbermds s bbgs 36M935¢0) 56 dmy3z3o BodwgsEgds,
B®HAor Mo 993900 M3MEIbMIM0Z0 oborgdo Mmmbogg BYHBMboIb s BL30L Y39
Mdb0sb. B396 d93d9eom dbmwm@ Bsdo LYHBMBOL (QoBoxgbrmwo, Bosgbrmwo, T9dmymads)
dsLoangdols 5gds. Bgbom Fgdmzwom 5300900 M30LMmdM030 Toloegdo B30l Lobsdo®mm
Dol y39ws 29360s6.

030oLOL B30 MHoMIbMOH030 FobOEGdO SPGB0 56 YMBOS 53350l FbOMOU,
900bsMg 03M0Ls s 0By 5Moa30L Fgambigerol d0sdmgddo. 599sb godmdobsty,
Bmmd9bmMLOL BMYo MmO XFMBO S 0830500 LbYMdS B39l 650 396 dmblzIdMS.
500@md B3z96L dogH (omdmoagboo RsmbolGMGmo 993 9bermds dgodergds 56 oygmls
50m3(9630.

090oboL B30 B39BL ogem 2002 Fgarl 509dMeE0s 9 MomEgbmd®mogo Lobyxo, bmwwm
2004 Ggeol - 25 30LmdM030 Lobxo. °s©VgdMO doborol Esd)ds39050 3563965, MmA
030obOL B350 o3MEFIXOME0S F90IR0 XJIBIOO:

Turbellaria. odowwobol bEgsdo §odfodmgsbo Fogdol Fomdmdsygbgwos Planaria sp.,
OIgeoi 939396 3bMm3zcmgdsL 9f939 O OO MHMEIBMIOM 565YMMGOL JolBg L@
0960mbMO MER60BIIOL. MBdOEOLOL BP35do FEsbsM0gdo 0830505 FIZM(BEILIOM S
d30MM03EbM3z96 FmEOIGOL Homdmawqbgb. ollobo 306 Momgbmdom MHgaoLEMmOMYdOs
IbMwmE 0M3S Ya0sb wsdosb domEGHM3BY. MdowoLol B30l BMMdIBNMBTO 3esbstr0ogdls
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35056 136033690 m  5©ROWO MF0633m (LB oo Eslsbwgds  239ab/d%;
30mdslo- 8 0p/%).

Nematoda.’® mdoolol Bp3sdo  353MEIwgdmos  mmbo  Lsbgmdols  59dsdms
(Aporcelaimus sp., Monhystera sp., Tripula sp., Darylaimus stagnalis Guiardis), ®mdegdog
©OLObEGOME0  5Mm05D 439esb. Lsbsdomm Bmedo sEMoEbywos 3069 MomEIbmdom,
bowm 035 §yeosbo s@y0wqdo@sb (28-320) - 153050 G5MEIBMBOM. sl OO OMS,
obobo  §3b3090MmbI6 Yzgws LoyMOBY o Yzgws Lgbmbby. oo  sLsbergdols
LodF0oMM30L  LybMbMHO  ObsT0ZS  SLgMOos:  Y3zgesby 9B  MYYOLEAHMOMYOME0S
20Bogbmby (1736 gab/d°), bmwm  9m3g3bm  LgBmbgddo Msbsmsb  d30Mw©Yds
(Doxgbeymo-43493H/8>.  F98mpmBs-31693%/0%). Agdglv  ©sLEbEadol  LodFoEOM3gobs,
30> 9900 gobogbrmbyg (45 8/8%), bmwm dmdpgzbm Lybmbydby deoge
89930690105 (Bogbryewo-2087/0%, 990myms-208/3%).

90bgs350 080Ls, MMmd B3sBHMYdIOL ILbEgdOL LodF0MM3Zg Fo®swr0s (LodMowMm
Fom@o ©slobegds 829 9abH/d?), 850 GMEo MBdowolol B30l dBomslsdo dogH
m3b0d369cms 080l godm, ®MA 0Lobo doesh 30w S 35BMS MMYIBODBIYGd0s (LoT s M
Ferom®o domdsls - 28 8y/0).

Oligochaeta. 1963 {crol dsboggdol dobgzom [4] ®doEobol BEgsdo s Fywosbo
LoAMMIOOL 03006 MbEDBY sMOEbMEO 0ym Mmeoymdg@gdol 10 Labgmds (Nais simplex,
N. pardalis, Uncinais uncinata, Ophidonais serpentine, Dero obtuse, Aulodrilus pluriseta, A. pigueti,
Limnodrilus hoffmeisteri, L. claparedeanus, Tubifex tubifex). sd csbobgergdmwo Lobgmdgdosb
©EYOLOMZ0L 00539 5R0E9dT0 ©9339 @G a3bgzgds Nais simplex, N. pardalis, U. uncinata,
Ophidonais serpentine cos Dero obtusa.

2002-04 §cergddo 50900 dobogrgdol  3MTs39d0lL  Fg9Ro©  9dmBbs,  G™A
030oboL HB35d0 LobeMdl 9990 Lobgmdol merodmdg@9gdo:

Vejdovskyella_intermedia (Bretcher, 1896) odoolol Bogsdo 493039egd0eos 0Mds
Pywosbo  sy0wgdoll sdosh aObAHBY, brmm LsbsdoMOHm bBmwol mbgwr  Fywwosb
5Q30gddo 9396509 Mdsms FMEMOL 56 3530905, WMTs Fywosh LoymMgdby dzocg
50m©g6MdOm  HJROLEGOMYOMWOos BB MOl  Lgbmbby (14993%/3%), bowem ©owo
5096MB0m-Bogbrywols  gbmbbg  (69293/3%).  Lsdmom  Fowmeo  sLsbegdols
L0d30MM39 39500396l 28093%/8”.

06@& 9639005 byJoMN39wmTo 33b39ds FbMEWME F0b35¢0ol FyselioEsgzdo s 0dog M
09056 syomgddo (20-643). Gmam®E BsbL, ogo OIS Fymwol dmygzsmImo  gmOTdss.
0d0obol Begzsdo 00 L 990y oPbs, M3 F0b39e0b  [odmlmwo  fyswo
3306509005 s 3ObYBOL BodwYSEGd00 MBOOLOL B3l T9IOMMNE..

Nais pardalis Piguet, 1906. 1963-64 {09030 35MH@oolo 33b3IdMES Y39aob o

4m3z9@m30L. O35 5y0wgddo  dolo  Esbdbgdol  Lodwswrm  fierom®o LodFoMmag
8950039605 46 93%/3. ©MJOLEMZ0L 30 VOIS Fyaosh 50 GT0 LEIONME 50 33b3YdS,
b Bsbs3oMHM Bmeols [gowdEocg 5y0wgddo 243b30gds 08305m5© s OLOE JHMYMEO
935993sMmgd0L Loboo.

36380@)(0@360 LobgMds3Y 39633901005 3OHMA. 0. G358 J0gM, HOLMZOLYE oL O FoEE MBI IMZoBLYbJdM
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0000obol  BE35d0  35MEIOLOL  dwogho  FgdzoMgds  2odmf3gmeos  dobaty
565330Lfymom, MMIGoE MI0WOoLOL BE3sL FJMgMEs MOO sgMEo farol Hobso.
565330L(Yo0 8903938 B3 MOMPIBMOOL 35¢E30vAoL FoMOEIGOL, MOE SMIBYLIYMGE
39099m  3060HMmdgBL JIBoL 356s0LOL F9630mMYOOLMZOL. 5630LfYgsedo 3o Eodols
9560930l Joeoero 899339 ™ds 0803 33H303PYdS, MM MdOEOLOL B35do 5T dmErm
©OML OO MH5MEIbMd0M gob30mMs (goedEbstggdo, HMAMMOEs: BLEOMOMYOMS, boMs

S 3WHMBMOS.  50bodbmwo 3396569930  30e30mBol  Bor0gd0sb  igowladg3gddo
23363000

Nais simplex Piguet, 1906. olggg, ®mam®3 3sM@oobo, Loddwmgduo 1963-64 (ergddo
©OLObEGdMEo 0gm M [iYwosbo 5P0gooL sdosh aMMBbBHBY (Lodwmowm HeromGo
©3Lobwgds 4693%/8°); ©IOLEMZ0L 30 0a0 OIS 5EYOGITO 506 33H3EIDS S JOMNJHIEO
93099306900l Loboom MgaoLEBHMOMYdIMos FBMEME bobsdoMH™ Bmeols mbge fywosb

500009330 9396509 MdIMS FMEOU.
Nais pseudobtusa Piguet, 1906. 506036v9¢00 Lobgmds mdogrolol bgzsdo dgrog® d30smo©

s 93069 MoMm9bmdom 43b3qds. M9ROLEHMOMYIMos FbMEME LsbsdoMmM Bmerols mbgen
09wosb sa0mgddo yzomgwo bgzol Fobermdwos (Lo®dg 2560; mEbsg IEsTMWo
352560 3MMbGH0; 2 9aHgd3ws60).

Ophidonais serpentina Miiller, 1773 odoobol bpgsdo oMy Mom©gbmdoo a3bgwgds.

900gwo  9aHgd3wsMgdo  MYuolEBMoMIPMwo  oym  dbmemE  mgwosbol  bg3zdo
939b5MmgMmdsms ol (Low®dg 1,59; 4MrbE0-sdo; 3 9gaHgddwse0).
Aulodrilus pluriseta Piguel, 1906. 3c»60obg@s doobol Bw3sdo 030500 ©s I3069

(5m©9bMmd0m 93b3wYds. JOMIMWo JaHYI3EsMgoo MYROLGHMOMGOMWos MTs (ywosbo
L5 7IMJOOL 8056 g MBbGDBY (LsBegsem FeromGo Eslsbegdol LodFowmmgg 16 gab/d?),
95906, MHm@Es 1963-64 §ergddo 23b309dMEs MBOHM HJoMs© ©O MBOM IgBHO MM bmdom
(©3bsbgdol LodFoEOMZ] (335¢YdEMIPs 9293D/8%-s6 216393b/3°8Y). MdOOLOL
D30l Lobsdomm  bmeol  gmMbGHbg  839bsgMEmdsms  FmEOL 3 IMHoLYBHYdO
930LGHMOMIOME0 S YMTBOS.

Aulodrilus pigueti Kowalevski, 1914. 0dogolol S350 0830500 ©s 330MHgHoabmgsbo

RO, JOMJMOo JABII3WsMd0 MHJAOLEHOO0MGI0S FbmEmE Mg osbol bgzdo wsdosb
306D (Low®dg 1,5 9; 2 gaHgd3Ws60).
Limnodrilus claparedeanus Ratzel, 1868. odowwobol bpgsdo bs3dscm  Mom@gbmdoom

23b30g0ms  1963-64 engddo [4]. gobomzgol 3o dobo MomEgbmds 3093 YIBOM
90353 9dos.

353569996 mlo  d30Mg  MomEIbmdom  MgAOLEHMOMIdMos  Lobsdotm  bmeols
09030609 5009080, OHMYMOOES gwosbols bgzo, yzomgwo bgzo, 3. 030M0Ls s .
565330L d9OmM30L F0dMYd0 (3O6E0-MmD3 OWHTMWO YMBOEO FEIM). 0RO OEO
©5m©9bMmd0om 33b3w0qds FbmmmE M [ywwosbo sYOWGdOL Wsdosh domGHM3bY, Lowsa
6930LGHM0MGOME0s Y39 LdYMOBY S Yzgws BYHBMBTo. Qsbogbmw by dsgjlodsgrmEmo
©olobegds ogm  398093H/8°, bmawm  80b0dsew®0-66993%/3%. d98mpamdol  Lgbmbby
95JL0oB0 EsLEbEGdOL LodFoEMM3y s30s 10081gab/8*-8wg, bowm dobodswrrto -
3776 93%/8*-8c09.
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bodmoenm  Bgbmbmmo  olobErgdol  LodFoMm™mzg  sbgm  LmEsml  0dggls:  0y0
25Bogb B 900966 282793H/8%, Bogbmdo - mEbsg 3oMwgds (200293%/3°), bmawm
899Dy Y39sBg #oglos (634993b/9%). Bgdmm  dm@sbowo  dmbs3gdgdowsb
390md0bstg  Fgodangds  ©o3513365m, OHMI  3s356019©YbMLo  MdoOlol  BE3zsdo
0o60Mopabl  FoLMdMOZ50 29303 BMOASL,  OHMIWOoL  LsdMowm  From®o
©3LbEgdoL LodFoEMmM™Zgs 3726 9ab/d. 3ws35MgBMLO FomBdmawagbls Asbgow FmMIsL,
500@™m3 dob FobMdM0Z 4963000009058 MdOWOLOL bM3sdo 5J3 OO  3MgEBH0IMEO
3603369c0mds, HMymO 3 396mmbom 83390930 093D900L Lo)390gLm 15533900.

Tubifex tubifex (Miiller, 1776). ®d0obol BE3530 Ls3dom MoMmEIbmdom 33b3wIOMD.

1963-64 §e0gddo [4]. ©©goLsm30L 3o Lo G5MEIbMds 3093 MRBOM FMToGHIOME0S.

353569996 mlo  d306Hg  ®3mEgbmdom  MHgAOLEHOOMIdIMWos  LabsdoMm  bmeols
0903069 5009030, OHMYIMOOESS MJosbol bgzo, yzomgwo bgzo, 3. 03M0Ls s I.
565930L FgMr30L J0sdMYdT0o (MMbE0-Mm©bs3 WMo Ynzgowo dEIEM). 0x0 OO
omgbmMdom 33b3wgds FbMmErmE VMHIHYrr0sbo 5EAOWGIOL 0D doMEHM3BY, Loss
6930LGHM0MIOMO  5M0E  g39ws  LoEEMODBY S  Yzgws  LYHBMmbTo.  FoboRbMbHy
3590850 H0 EsLEbEYds 0gm 3980 gab/d’, bmwm d060dswH0-66993%/9°. Fgdmepmdols
Bgbmbby  dsdlodsem®o  slsbdol  bodFoMmM®3y sgos 10081gab/d*-0g, bmem
9060850¥0-377693%/3°-0009.

Lodmoenm  Bgbmbmmo  olobergdol  LodFoM™Mzg  sbgm  LMEsmL  0dwgls:  0y0
25Dogbrmby 9950966 282793H/8%, Bogbremdo-mobsg 30M©9ds (200293H/87), b
B99mymdsdy  y39sBg #o©glos (6349931/9%). Bgdmm  dm@sbowo  dmbso3gdgdowsb
390md0boMg  Fgodmgds  ©o3513365m, OHMI 335609 YbMLo  MdOoOlol  BL3zsdo
0om0mMo@pabl  FoLMdMOZ5  293ME3IWGOIM  BMOASL,  MHMIWoL  LsdMswm  forMo
©3LsbEgdoL LodFoMMggs 372693B/8%. 33569760 FomBmawagbl dlbgow BMMAsL,
500@™d dob FoLMdMOZ  49630005M9dSL  MdOWOLOL B350 5938 OO  3MOgEH0IMEO
3603369cmds, HMymOE d9bommboom 83390530 093D900L Lov)39009LM 153390U.

Branchiura soweryi Beddard, 1892. omdoolbol be3sdo 0Mmsbbow®s  00300m50

393M3990Mo s I30609MH03bmzsbo  BmEMmTss. 3069 MoMm©Ibmdom  ©ILIbEgdMWOs
dbmmmn ©9wosbol bggol LsbsdoOmm bmedo, Losz §yowdagbstyg bods Ldgwwngbs
bo@oBsliogomos  39oxBIMGOME0  sdosb aMmbEL  (Low®dg 1,50; 1793%). ®™doerolbols
B30Lm30L dMHBLOWMS 3063905 500bodbYds B39BL Joge.

LobosdM3gbMs 53 LEbYMBOL SHESbE Fgdmbobargds MdooLOL BE3sdo, o6 o0yo
Y39wsHg 0O BMMTss IBH3IBsM0 Yol mwogmdq@gdl dmMol s 0v) 0go FolMmdMO35
393039 B30l yzgws dsbdo, 05806 300093 MBROM  FM0TsBHoL  Mmeroamdg@gdol
00m3sLoL MoMEIbMdS.

LodoMm39wml Fyowlion3900sb dMsbbowmGms dbmem X9bIMolL #Hdsdo d0bsEMmMB.
0d0obol bp35do 0go d. 03GOL b . 909308 §Yo35MHBOEIGOMID SHeml HmI
3393M365, 30530JM9dom, MMI 5 030 8E0bsMYJOOL LsdsEgdom Fgdmbobens. Mmgwosbols
bH93d0 30, LOSE BOWBLOYMS 3030369, 5615305M0 IE0bIMY 56 Tgol, 1) Ibg39EMdsTO
56 30300900 35¢o6s 653500l, MHmIgwoi 0d3g sbeoml dofjold3gds  go0mbogmbgdom
Do0Modmds s gErosbol bggl gMm30L. Mgwosbols bgzo  sbErmbss  Brmemyools
0bLEAMBHOL  odMOSGMM0LMD. 53 500D bIoMo 330bYdIMPS  BrmdgboMLol
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50905 0bLAHOGMEHOL  1M9FsBH030LsM30L 6 Loodwmdm  IOHMIsBg  dmddszg
bEAHMI6EHJOOLMZOL,  BoaEsd  BdGMBBOMMS  MYROLBHMOMPIMO  HBBLMPIL  gMFBos.
3830J6MMdM, GMmI 030 MdoEoLbol bEgzsdo Fgambsbers {igoediEMogzo  BMOb39wgdol
(0omogdo, 0bggdo s Ubbg.) LsdMsEgdom, OMIIdOE BITNOMIOM STl ASVBIMYZO®
316009050 dxzM065396 % 9bMOL GHB0IL 96 3MTolol igoeboEszosb s dgmMg Mgl
OO0 MdOEOLOL D306 9356 dGIMBYd0S6.

Enchytraeidae _gen. sp. 33oMHgMoabmgsd s 0830500 gm®Asl Fomdmoagbl. gHmgryeo

939993wsMmgd0  MgA0LEGHMOMIOMWO 0gm M30LMdM0Z Foloergddo, MHMIWIIOE SMJIME0S
430m9eo Hg30L dosdmgddo 939bsMgmeEmdsms dmeol (Loe®dg 2060, {MMbGHo - MmEbsg
Q530 YMB0o dgem; 2 93%P.).

Hirudinae. odoobol  bpgsdo  {«mHdgegdo 00300000  253MEJC9de @9
930M9M03EbM3zs6 BMEOIGOL HoMMowyabl. 9gHmgmo gyHgd3wsMmgdo MHgAoLEMOMYOMOS
dbmmnE 9. 953308 FYo356bowmsb sbemls (Low®dg 400, aM*96bEHO-sWsTYo
J300s, 2 93%.).

Ostracoda. mUEMo3m@gdo 96w bogo®mosbo  300m9d0  ®MdoEoLOL  BEgsdo  bs3dom
©5m©9bMmdom 23530 ds. olobo ELLEbEIYGIMO 0056 Ym39WP39M BoMBHM3BY s Y39Wd
Lo®Igbg. T9gsMgd0m FgBO M9MEY6MdS SWMOEbYMos WM Fywosbo LowywmEgdols
w5306 3OMBbBHBY, Losg olbobo a3b3zgds Yy3zgws LoAMODY s Yzgws Lybmbdo.
25Bs8brby BogdlodoewM0 ©EsLEbads 0gm 277193%/8%, beaagwm 3obodservyeo - 44693/,
Bogbwyedo 35gdb0dseeMds LEbEdS Jgog0bs 10230 9a%/0°, beawm dobodserwymds - 167
985/8%. 65389959059900aMAsL, 59 EGML A0gMSS 90E30MdMEO By 35dbodoE Mo
©3Lobegds (316 93%/0%), sbggg 3060dsEmO ELbEYdsG (74 9ab/d%). ) B9go%939d0
Bgdmm dm@sbo dmbso3gdgdl, ©og0bsbsgzm, MHMA MmbEBHMS3M©Ydol Bodmswm bgbmbrmo
©3Lobgdol  LodFoEM™MZg FsBIFLHDY 9ol 1454 ga%/d’, Bogbwwdo s»fggL
35JL0daL (3602 gab/8%), bergwm 990mamBsbg wdocmgLos (211 93%/d°).

030woboL B30l BMMdIbNMBTo MbEM3m©IdL 360369 m3z5605 OO  MFoMogl
(L5995 FerowH0 OLEbEdS-1756 gab/d’, dBomdsls- 168 9y/d°).

Tardigrada. 69s853¢gd0  dogrosh  35@oMs,  3030MdIbmmlmMo  3bmggwm®o
M6560D99005, HMIIdOE 0d0Oolol BE30L Lsbsdomm Bmeols {gswdiocdg sowgddo
©930LGHM0MGOME0 56 5M05D, brwm MTs Ywosbo sYHOEWGOOL o306 domGHM3BY d30MY
om©gbmdom  MgoLEHM0MYdMo 0943bgb Tbmermo  PobogbmwBg s FgImMTsby.
030obol B30l bBmmdIbmmldo bgwrsdsgzergdl derogé  dzotg 860dzbgermds  sd3zm
(LM GO ELbEds -132 9a%/d’, dBomdsls-243y/d%).

Ephemeroptera. ©@o®gdo GHo30600 HIMBo Mo mMsb0Hdgd0s. sedsm sdo@ma
5oL, MHMI Mdowobol Be3sdo obobo J3oMIMOEdM30 @ 08300005  FOZMEFILOE
R}MOIGOL  HomMoaabab. L  HgaoLEMmOMOgRdIMwo ogm 2 gaBHgddestmo, OHMI9do3
509005 90560l B30l LsbsdoMmm Bmewdo 9396509 Mdosb (Loe®adg 0,53, yOMbE0-
530 §300s).

Odonata.  693LoYys30900  I30MYMOEbM36 s 0030500 BMEOIGRL  Fo@dmoyqb9b.
9OMgMo  93H983sMgd0  MHgRoLEAMOMYOMW0s FBMWMEO  MYE0sbol bgzol  LsbsdoMHm
bmedo 93965609 MEMmds 05dmEoL (Lobyxo #11, Low®dg-0,50, FMmbEHO-EIELTMEo J30ds, 5
95%.).
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Chironomidae. 1963-64 {icrgddo ®d0EoLOL B35d0 TmbobErgmds 19 Lsbgmdol
JoHmbmdos [2], bemenm 2002 gl B396L doge 509dwaro sbogrgdo 35963393900 QIMBRS.

5bono FsLoengdol dobgz000 MB0oLOL B350 JoMmMbMIoIdo L3Tsm MoMmEYbmdom
33b30905. 39BL3MNOIOOD EOPOS 500 MOMPIEMBS Lsbs30MHM BMEol I3965MYMEMdsTo,
Lo@oE MomEIbMdIM030 s0MmoEbls B39bL JogH Bo@oMgdmmo 56 ygmaows. Gmds fywosbo
5030w gd0L 53056 domEBHM3BY JoOMbMmTowgdo 93b3wIYds Y39sh s Ymgzgwmzol. sy
05350m5©,  3obogbrbg  Bolodse o slobegds  ogm 2269  9a%/d’,  bmawm
906085¢960 - 116 93%/8°. Box3b o dsdlodsw o ©slsbegds 990306©s (1786 93%/d°),
bowm  3060dse o goobots (1042 93%./0%). 990m©amdsbg B9800 GMmOG
95JL0B5e 60 (223 93b/d?), 0bg 806035 MGO EsLEbEBS (93 9ab/d%). Lsdrswm lgbmbr®o
©3LbEgdOL LodFoEMMZY sy F5IMOYMEBs: 00 FoboBbrby Fgoagbl 1179 9a%/d”.
Bogbendo gl Gogbgo MmEbsg Jodemdl (1333 93%/d%), bawem d50mEymdsby ¥850M9Los
(155 9%/0%). o3 Bggbgds domslsl, 030 FsBoGbwyby Bgoaqbls 83793/0%, Bogbwyedo
b5z o0BoMEs (123483/8%), berewm F99moamdsbg yz9msbg dg@o@ 99dgomos (7000y/8°).
B90mm dmEsboeo dmbszgdg00sb 990dagds 39133690, MM JoMHmbmowgdo MdoEolol
B30l M35 Fywosbo 5H0gdoL Wsdosh domGHM3bg Ls3dom MomIbmdOm #3b3wIdS
(L5F¢95@M GO EsLILEGRS - 88993BH/8%, BomBslss - 92433/87%).

Megaloptera. odoolbol 3580 59 xaMBol Fomdmdsyqbgeosdoseoligreoyobmls

Pogd9gd, GmIgwoi 00300050 @5 93009  MHom©abmdom  g3bggds.  gHmgo
939993wsMmgd0 MgA0LEGHM0MIOMWos FbmEmE MYEosbol bgzol LsbsdoMHm bmedo (Lo.

1,2 9, 306G 0-Fyoed39bsm9gd00m (Chara sp.) s gsGwyeo sdo; 2 g3d.).

@0 BYMGHMOMo  Imbs39dgdom [8] OBOMOsbgdo (Megaloptera) oMol gMMLobo
30969d0L  35BHoMS  XMBO, MHMIJWOoE  YMBowo  LsdFmms 3933060l BHgMoGHMEOH05DY
Pom0moagboos  dbmerm 2 Lobgmdom s OHMIGEMS  2JMYOIBME0 29303
LOHMEgdom dgMLfagangeos. 585msb 5353806090000 BIE0ROBMBIL 50BMBIbs MBdOEOLOL
B30l Bmmdgbmmbdo dg@o  LsobEGHIMuM  Fm3Egbsll  FoMBMoYBL.  LodsMmzgwmls
§9owls393900L5m30l 3063905 500b0dbgds B39bL Joge.

Mollusca.cdoolbols  Begsdo  dmelizgdo  08300mo© 33b3wgds. ©MTs  fywosbo
5QP0wgdoL 5d0sb doMGHM3BY 56 IMLobgMdgh, bowm Lsbsdomm Bmwol (gswdiotg
5Q0309g30sb a3b3wgds Fbmwm@ Mgwosbols bgzdo (Lobxo #2, Low®. 0,5 9, aMMbEo-
530 43009, 19 92%b.).

Amphipoda. ©m®#s3900 OO Mom©IbMdOm (056 4930 EIWIIMEO MBOEOLOL BEOZOL
LobodoMHm Bmeol 9396569 mEmdsdo, Lysz 3OW6EO 9godegds 0yml ¢sd0sbo, IEsdYEo
93085 96 gmgxzgowo dgwm. 306y MomEIbmdom 33b3wI00s6 FbMMwmE J3056 domEGHM3bY
Go9d0L3990L 5O gdTo. MMEFHO3900 B39BL doge Bsdmzbos MdoEIOLOL B30l dmgen
Lob530MMBY, o0 439wsBY 9B MomEIbMd0m 3b3WYdMPBI6 B9 GIOLOYD I
5Q03093d0, OMYMMOES:  Mgwosbolbgzo, gzomgwobgzo, @MLssgol ymoy, 93F5¢0l
390boeo s 80bstg 565330l Lo Moz30l 0EAMYD0. WIS Fywosbo sEYHOEgdOL sdosd
30m@M3BY VMO F53900 M9R0BEGHMOMIOIMO 56 YMBOWS.

Lobod  B0bsry omEO 3390535  MBOEOLOL  BE3LL, Lo PMOESZJO0 G
dmbobergmdbgb, bmem  dobsdy Moy30Ld  gImgemgdol  d9dwgy  bBrgzsdo  gobbs
QMOGH53900 XJO 93350l 350boewmsb  oyMow 439080, bmerm 8999y obomsb
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393039 bg6 B30l ;g BsbsdoMHMby. MmymME BB, VMME3900 MdoErolol Brgsdo
399mbobes 8e0bstg 5653300056, 5OHHJIOLS S 430658900l J9dz9MmdOm.

3939 90603360l VoMLOs MYE0sBol bgzo, HMIgwos HoMmdmowybl Mmdowobol Br3zol
960 353565 3b5339mU. 030 goblbbgszgds yzgws Lbgswdboligsb 0dom, HMA y3gwsbg MR
90EM0s  BMMOGPPMMLOL  XaBRIO0m s Lobgmdsms  MomEYbmdom.  FBsbols
353500 x39M0M36005 190560l bggzdo dg0dwgds 35dmf39w9eo 0yml 0dom, MMmI 040 J9MASS
OEMO  A0IOH0  Bo®gdoboysb, dsbdo  Bg3M0s  [gordgbatggdo, domgwo  ewol
3963530 mdsdo dolido Bogobgds 0dzg sbaml, gMbEol §gwgdobsysb Foedmddbowo 3s@sMs
6535000, Bezol Fomdmddbsdwg 09wosbols bgzol 396@®To sOLGdMdES MO 35BeMd
09000, GMmImgdoE 2womdgMol JoM0gdol o MomEIbmdsl d90(39300b9b (obvergzs
mHgobo®o oym dbmerme 100 465353¢7).

3GbO0wo 2. Berdgbommliols slisbergdol LodFowmmzg Lybmbgdols dobgpgoom

(9a%%/8%)
oo 2002
Lgbmbo
20Bsgbywo | bosgbmwo 890mqmDos
09bmbol X yma39d0

Turbellaria _ _ 68
Nematoda 1736 434 316
Oligochaeta 15462 11631 28904
Ostracoda 1457 3602 211
Tardigrada 285 _ 112
Chironomidae 1179 1333 155
Bome: 20119 17000 29766

dm3woE  dobzobowmom  mdorolol  Be3zol  Bmmdgbomlol  MomEgbmdMmogzo
95396900900l gBMbMOO (335 gdEMBS. 03300005 S 300 MoMEIbmdom 43b3zgds
GMOBIWHM0g00 O GHOMEOYMS©Yd0, bmMwm  ©bsMBRIbo  XyMBGd0,  BIRMOOES:
69953930, Mmoamdq@gdo, mbGHMs3Mm©Yd0 s JoMmbmdowgdo, 43b3gds y39gws bgbmbdo
@S NBOM  I9Ho  MomEgbmdom. LsgMmm  bBmmdbommlol  sbsbergdol  LodFoMmag
25%ogb B 995096 20119 93b/8% gl HomEgbmds Bsgbwyando d306HYds 1,1-%96, beewm
999 d5Bg 3060dom - FoGwyemdl 1,5-x96 (3bOHowo 2).

3bHowo 3. Brmdgbommliols 30mdslols HomEgbmds 19Bmbdol dobgwzgom (3/d°)

oo 2002
Lbgbmbo
23obogbmmo bogbuyo 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
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Tardigrada 0.053 _ 0.019
Chironomidae 0.837 1.234 0.700
Lo 7.079 4,715 9.142

o3 9996905 Bmmdbm™Lol d0MmAsbol LYHBMbMO (335¢gdEMBLL, 00 dbgm LLYOIML
0d935: 336MLBOL BOMIsLS F5BoBbrbg g9l 7,079 3/d. gl BomEbmds boxbmmdo
9306905 1,5-%96, bmem 890mymdsbg 306H0doom - Fo@emdl 1,2-x 96 (3bGowo 3).

39630bomm 35¢399wo XMBIOOL SAOWO Loghmm bmmdgbommlido. 003393, Mma
030obol B30l BmMdIbMLdo domdslol Loool dobgwgzom {fsdyzs60 SO
ME03Mmdg3HgoL 939m3b0L (83,47%), bmwm dwogH 9306 domdsboo dgmeg 5RO bHY
JoHmbmdogdo godm®ols (13,23%). ygzgws Lbgs ©sbo@bhgbo  xam53900, HMAMMd0ES:
GBI sM0900, 69853HM©Y00, MLEHMOIMPIO0 s bgWsdegzgdo, JOMIE  SWYOMWO,
9950096L Ibmrm 3,30% (bOowo 4).

3b®owo 4. ®d0Erolol Be3zol Brmdgbo®bvyMo xgmMxngdol oo

LsgGMom domIslisdo (%)

09bmmbHo 58995¢m ferow®o o

X3v9IBJO0 d0omasL (/3?%)
M0aMd9G oo 5.826 83.47
JoHmbmdogdo 0.924 R 13.23
AMOBIH0gd0 0.008 3.30
6995 mgdo 0.028 }
bGHO3MOIO0 0.169
Bywrdsgargdo 0.024

O0amO3 Bgdmnm ogm s0bodbmwo, mEwoamdgBgdo ©Egolsmzol §sdyzsbo xamMBos
090wobol B30l HBmmdgbm™Ubo, Fsg®sd gl Ym39gwmM30L sbg 56 YMBOW. FoPIWOMSQ,
1952 (ol D30l BLIIOO0 gmBow ML  FoMdmogbs s LBy 9BIM
LobgdMm©bgb sbers Fgdmbyeo odGmBow Mo BmMIgdo, MHMIgdog LoIEoMoL s
353965 [bol 259t ©sdse» 80MmIsligdl 0dwgm©bgb. sdo@™Ad 0ym, H™A dsmo ffowo LoghHmm
00mdssdo  dwoge  MAbodzbgerm ogm  (1,7%). 9m93bm (ewgddo @osdosbo  gMmbEol
0o600gdabolmsb 53538060930  250DIMES  ME0YMJgAHIOOL  3YWMBOWIOHO  BMEOIGOOL
omgbmds, MHMIgdo3g 999000 Fo@oe domdslgdl 0dwg3z096. sdoGH™I 0ym, GMJI
4m390Hom®s© 096smsb 0BMEIdM©s MmEoamd@gdol fowo LsgMomm domdslsdo s
©90L5m30L 040 (BoBbYEOl Foboergdols dobggzom) 65,87% 9990l (GbMowo 5).

3H®0wo 5. ®dooliol Bergol BmdIBEMMLOL Bogbwyeol domdsls

fergdol dobggzom
3. 353 5M0dy 0. 39390009 | 9. 35B5M0dg | 3. €qdsbodg | g. wgdsbody

Kl 6] 4 2] 11

oo 1952 | 1953 | 1954 1963 1969 2001 2005
brmmdgbmnmliol
LogOmem domdobs | 1792 | 2309 | 855 856 _ 6175 4715
(03/0°)
5990056
MoaMdg¢9oo 31.16 | 67.95 | 115.92 328.1677 | 2418.3106
(03/0°)
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0@op0d)ORb | g 73 |04 | 1355 38.49 _ 39.18 65.87
Yoo (%)

51336900

030obol B350 MYRoLEAMOMYIOME0s BMmMIBOMLOL 12 ¥amxz0. 5Jgb ©MTs
§yoob @sd0sb domBHMIBY sLsbagdeos 6 xawxo (Turbellaria, Nematoda, Oligochaeta,
Ostracoda, Odonata, Chironomidae), bmem bsbsdomm bmeol obgefywosh syowgddo
939bsMgMemdsms dmMol - 10 xanmxo (Nematoda, Oligochaeta, Hirudinae, Ostracoda,
Ephemeroptera, Odonata, Chironomidae, Megaloptera, Mollusca, Amphipoda).

030oboL HB35d0 OIOLIMZOL SWMOEBYI0s MEoYMJ)E ool 11 Lobgmds, Lsowsbsg 4
dmbobEgmdL MY osd sdosh dom@Hm3bg (V. intermedia, A. pluriseta, T. tubifex, L.
claparedeanus), bmem 9 Lobgmds-LobsdoOm  Bmeol  fysardzotmg 90w 9ddo
339b5Mgemdsms dmeob (N. pardalis, N. simplex, N. pseudobtusa, Oph. serpentina, Aul. pluriseta,
L. claparedeanus, T. tubifex, Br. sowerbyi, Enchytraeidae gen. sp.).

009939006 FoLMOdMO35 2o3M(39gdw BmMASL FoMdmoagbl T. tubifex (44632
93%/3°).

030obol B30l bBmmdIbmMmLdo (sdyzsbo xamB0s MmEroymdg®dgdo (83,47%), bmerm
99m6M9 50 bHYs JoOmbmdoqdo (13,23%).

Loghmm  HBmmdgbmmlol  dogdlodsermMo  Tsbgzgbgdgdo  5©00bodbgds  gdmeamdols
Bgbmbby (29766 93%/0%; 9,1 3/9°), beagwm 80600 - Bogbwgando (17000 9a%/d%; 4,7 o/d°).

Bmmdabo@mlLol domdslols dobgz000 MdoEIOLOLl BE3s BsdMswm  3OHMEYYIGH0IWwo

Dgowlo®gz9d0l MoEbgl 30g3mm3bgds (69,7 33/39).
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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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@obol Gdol brnmdgbmmlio
5. 35¢560dg, 0. 0MI30¢00

BrEmyool 0bLEGHOGHWEHO0, 0osl babgwdfogm Mbogg®lodg@o
J- Boaomygsdzomob s8%., 3/5, 0162, odogrobo

6500096039 ol Fobosm @obol GHdoL BgEs30MH0 INWO0sbsE  IBIOMO  0gm
09aolidzgbotggdom, MMaMmMoEss wgwhsdo  (bsbsdoMm  bmwo), 3Jm@Gsdmygdmbo
doMomngowwdo  (39bGHMem®mo  bsfowo).  ©Egolsmzol  GHds  gofidgbowos  fywols
939656M9900L5b, M3 A9dMOf300 doesboldFsdgrds 0g3Bds - 53MTs, GIgeoi rolols
G050 99mYg396050 M0d9Yb0d9 fierols fobso.

@obol G0l 50mbogrgom LsbsdoMml dzomg bsfoco (Loe®dg 0,5 8) BSOS
930d0m, bmwm BsdbMgo LobsdoMmML Bofforo 3eM35605 @S FOHMBEHO ITIOWos bMHgdom
Q5 OO J39%0m. BL3IMHOL MEOILO Boffoero (97%) GO 8530 BIMOL YGHOOEGHO,
OIgebsg 9936 3MR0MHYSEdsOL dgrogeo bybo.

@obol GHool 20630 3H9JI3gM0GHWIMS BI0S S OMJol JMMbsoMos Tgdmymdol
@5 Bodn®mol LyBMbgddo (7,0°-8,8°), bmewm 35Bsxbmwbg s Bogbryeol bybmbyddo derog®
35GHeomdl (19,8°-24,4°).

@obol Gds dmAsdm GHodol gombo@gzgdol ®osbgl 809379136905, Lowsg fywol
8560056mds 1553050 Fo00s (3,5%). fywrol Bgs3omImo ™by ferol dsbdsgarmdsdo
396030l 3069  (335¢0sEMIL. 030 oMol gOHPbsoMos  bogbmwdo (2,9 J),
090mmdsBY (2,8 3) 5 BsdMsMTdo (2,9 3), beagom 25DogbmeBg 40 LsbE0dgBHM00 0do@ gL
(3,3 9).

@obol 3ds 35390 {igobo@gzos, sdodmd dob bbgs s bbgs 356y ©s3b0dbgom
dbmwm 3 Loym®o (#1, #2, #3), LooBsE MMbO3g BYBMEDY bEYdMPS MHIMEIBMdIGOZ0
AoboEgdol  50gds. 58 LBOEAMYIO0ED #1 LOYMMO BMMO3LgdMos LEBISOOM  BMEol
0bgige0sb 5a0wsl ¢ge(idgdls dmmob (Mb@o - 8530 BgMOL d39bsmgMo GO EGO;
boe®dg 0,6 0-s6 0,9 TgB®s9Y). BsMPGBO MO0 LoEYMMO  2obersagdwgeos  GHdOL
396G bofoando, ds30 B39O0 839bsMgMEEgGM0EH0sb 3MbE Y.

©5m©IbMmdMHo30  Tobogrgdol  5©gds  J0dobsMgmds  39GgMLgbol  LolEgdol
RL3YOLObISOm, BMwMm M30LMdM030 Lob)gdoLs 30 - bgwom, BMABIVOM S 39EOMMO.
509390 Aobogs 06Mg3bgdIMEs PMmadsgdo (#28). gotgsbowro dsloems BoJLoMYdM s
50900 5EQ0WDY 4%-0560 FMEOIseroboo.

1995 fiewol Dogbmedo @obol GHd0osd s0gdme odbs 3 MompgbmdMogzo s 14
030L6mdM030 LObx 0, beagm FgImEYMTsBY - 3 MHOMEPIBMdIGO30 Lobxo.

1996 (ool Bodms®mdo s3009m 3 MomEIbmdM030 Lob)o, brwmm gobogbmwby - 3
om©gbmdMH030  Lobxo. @olol  FHd0B LM  sEgdMo s  ©sdds390Eos 12
50Mg6MdMH030 s 14 M30LMdM030 LObXO. 50N FsboEIOL 3599MHOWIMHO TTs39d0L
0990092 508mPRbs, ®MI obolb FHd5do dmbobegmdl Bmmdgbommbiol dbmerme bsdo xawao,
QMO39 M03MJ939d0, JoOHMbMmIogdo s MHolgegdo.

Oligochaeta - memogmdg@gdo

186



XXIV Proceedings of the Institute of Zoology 2015

ME0aMdgBHgdo 96v) d30MgxsaMm0sbo Fogdo wobol Gdsdo {omdmoagbowos d9dwgao
Lobgmdgdoo:

1) Nais communis Pig. 1906 - crolol ¢dsdo 00305005 3930393 s d30MgMo3bmgsb
RMOIL  FoMdmoygbl. L dm3m39dwos 1 gabgddwsmo LsbsdoMm bmerol J3zo0sbo
d0MGHM30056.

2) Pristina rosea Pig. 1906 - gUb Uobgmdoz 0030005  393MO3ILdOMIO QS
9306M9M03Ebmzsb60s. Ly BM3M390vos 3 gaBHgddwsco, MMIgEog LB
Lo65306MM Dol J3056 domGHM3Bg 939D56MYMEMdsmS Featrols.

3) Pristina aequiseta Bourn. 1891 - ¢olbol &dsdo 9gsMgdom dgEHo a3b3wgds, 30MY
D90 sLbYMgdEo Lobgmdgdo. bLryen MYROLEMOMYOME0S 24 JgABHYI3W M0, HMIdO3
509005 13b530MHM Dol J396sM9gEMdIMS FmGOU.

4) Pristina longiseta Ehren. 1828 - ¢@obol &dsdo derog® 0330000 33b309ds. Ly
©930LGHM0MYPOMWos 1 gaHgddws®mo, GMIJWoE 90JIME0s BsbsdoMOm  bemerol m©bog
QO3 bMgdby.

5) Chaetogaster diaphanus Gruith. 1828 - gl Lobgmdsg 0030000 o I3009M0EbMm3s60
RO, Ly 3m3tm390v0s 3 93H783ws60 LsbsdoMmm Mol J30560 domEGHM30s6.

Chironomidae - Jo®mbmdogdo

Do0mop9b96 BOMMULD IFgMgdL, OHMIgEwms Fo@wMo LESOos fgoedo FbMzO™AL
6500096009 farols 963530 mdsdo. 58 X a8oL 439Dy dbbgowo mMIgdo - 3erwdmBigdo
wobols Gdsdo Bz96L doge MgaoLBHMoMIdMWo 56O Yngows, 3568 §3M0wo ©s 35dsMd
RMO3900 23630 Hgobo@gzol gzgms MBsEBY, goblogzmmMmgdom B93¢5 LsbsdoMHm
Bemol §gomd3gbsdggdBg s J3096 dom@GHM3bY. 930609 Mom©Ibmdom JoMmbmdowgdo
dm3m390mwo  ogm  Godob  (396GHMom®  bosfowrdo, Loog  Mom©abmd®mog  doloergdls
30090QO0.

Trichoptera - ®molsgergdo

oLy gdo olbol G§dsdo deoge 093000 S 30MIMOEDMZ56 BMEOIGOL HomBmowyqbab.
9600 ol gobdsgzermdsdo bryar MgaolEBMm0MdME0s 1 93H933wsMm0, MHMIJO3 SMWIOME0S
LoB530MHM Dol J3056 dBoMEHM3BY 58MmbYEo Wgefdol BmmEgd0sb.

BmmMdIbmMLOL H3mEIbmdMmOz0 sMOoEbgs

OHQMO3 50060 0ym, M5MmEIbMdM030 FsboEgdo 5©0JIMO 0gm BHOOL (396GHMIME
65§0oedo, beagwm LsbsdoMm Bmol §35-J308056 doMmEGHM3BY FoLoedO 56 5330005, MOYBSG
9U 500900 GHd0L doe0sb oMy bsfols dmogagl.

@obol GO0l MomEgbmdMmog  doloergddo  3b3qds  JoMMmbmdogdo, OHMIWgdoE3
LB YOMEO 5M056 FbMEWME HsFNMOL 39M0M©T0. 58 OMOLSMZ0L Fomo sLEbEgdOL
50930MM39 LBl JobYE3000 (3356 GdEMBY 37 9a%/*-sb 260 9ab/d°-dY, brwm
d0msLss - 186 83/8*-0sb 409 d/0°-00 (3b6. 1).

187



XXIV Proceedings of the Institute of Zoology 2015

3b®oo 1. Bmmdgbmmliols GomEgbmd®mogzo swMoEbgs

[ER
O
O
[e)]

oo 1995

Lbgbmbo

Low®ol bmdgMo

Dogbmwo
d90mqmds
BodmsM0
3obogbmo

260 92%,/8
409,2 8y/8
371 p/d
186 dy/a2
260 Jph/d
223,2 8y/8

30658000 bodsbo: 0 -0268560bF980 56 oye.

513336900

1) cobol Gdob Lsbsdomm Bbmedo gogbagwgdeos - Oligochaeta, Chironomidae,
Trichoptera, boem Gdob 396EOse bafoerdo - Chironomidae.

2) M03d93Hgd0sb ool Gds5d0 goghgaergdmeros: Nais communis, Pristina rosea,
Pristina aequiseta, Pristina longiseta cos Chaetogaster diaphanus.

939ws B98m0 LsbgdMEo XFMBO s LobgMmds oliol GHdOLIMZ0L 30M39Ws©
5006086905 Bz96L dog6.

3) @obol GdoLb BmMdIB6DMLOL Lodmsm  Ferom®o  sbsbergdol LbodFommay
8950996L 46 93B/8%, bexaewm domslss - 68,2 3/,

4) @olbol Gdol  HBmmdgbmmlols d0gmo  LBosModg  gsdmfzgmeos  Fywob
3560 0sbmdom (3,5%), MHMIgEoiE (339¢g05MdL bybmbgdols dobgzom s MbEdo
3M30MHYods0l derog@o bmboo.

5) 80%s6gfmbows 80358600, LmgBgw OoLOIE BsdMBogz5¢0 35E9MS d0bsty,
OmIgos 0Emddo  Bsdmbgwobmoebsgg b0ssgdo 03560905, doeol Lsdwswgdom
399996009l GHOSL, GMIGEoE ©OHMMS 3963w MdSd0 2559BH3IBsMIGOL Do, 5ol 999
G9580 565056 3m0d5@gdL BOGHM3wsbgdEGH™bol, BoE™MIGPBDMLOL, Brrm3wsbd@mbols s
DmmdIbMLOL  Gom@gbmds.  gymzgmozg b, 30 byl FgMfymdl  olol  Gdob
d0MEMP0YIMH0 3OHMOYIIEH0IXOMIOL 5350GISL.
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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/m?.

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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3996 GdoL Bmmdgbomlo
5. 35¢560dg, 0. 0MI30¢00

BrmEmyool 0bLEHO0GHWEHO0, 0osl babgwdfogm Mbogg®lodg@o
J- Beaomygsdzomob s8%., 3/5, 0162, odogobo

3996 GB0L 30OHMIOMEMYOMOO F5dM33e0939000 3BMdOWOs Fbmermo JmyMoFosbols
[1], ©mdbsdob [2] s 37E00dol [3] 86:m89d0, H@mIgdoi 23950306md9b, MM dgbfiageromos
396 AL BmmIwsbd@mbo.  Bmmdgbomlol  Fgbobgd 3o @Iy  9MSZ0MIMO
@0 BIM5EGHIOH0 3mbo3gd9d0 56 SOLYIMOL.

396 3OS 99dsMgMdIL MdoErolol dosdmgddo, 691 3 B30l Mbosb, Bysdocmols
BoOOMd0s 0,009538%, LogMdg - 0,18 38, bmewm bogsby - 0,0533 [4].

50 dm EOML 390 ds 50530569335 gl 303dbs BHdS s dolo F0ETMYdO JMEOEHWIOHOL
@5 31396900l B5939009LM SAOWSE 5J309L. 98MmJIYES Joodosb FHdBY sbolgEgEo
Lods0MM qbs, 3g0owdmgfigm LssgBHMImdowm gbgdo, Logswxgbm 3003930, 300,
G®533eobo s Lbgs dMo35¢o0.  Losbsdomm  bmeo  doeosbs  o0(idobs  fywol
93965609900L5g96. BHBsBY YMm39ww OO IO YOI Bs39d0, fyarols 39emlindgrgdo
@5 ImGHMEO0560 653900. 3oggols 496Ms, B53doboYMT @S LodIBIM 5EHOEGOTO YOO
b30Lg300s. Hgeol 9;3965M9mds derog® d3ocmg Imbs33900bg 9dmemBgbowros bmermo
LodbOYM-L3Eg0 LBobsdommbg. GO0l LsbsdoMHml oo bsfforo FoMdmoagbls mbsg
OB o960 Mobsl, Loog  9do-0d  godbgME0s  35@9S  J3980  L3oMMYocgdOL
3903d99MbsBM©Io0m.  B30MMAOMYOOL 30y  MOmEIbMds  a3b3zgds  GHdoL ;g
Lobs30MHMDBY, HYgdmEo Lsbsdomm bsHBosb 0,4 IgBHMol Low®mdgdwy. babggsto TgGHMmol
LoE®Aol 910y BHOOL BBZIOO OSBGOS JM3M0300 530 BJMHOL sdom, MMIYGXO3
393909600005 3ma0MHEFYsedsOL deogo byboo.

45300d30ol  dmboi3gdgdom [4] 39 Gds 0339090Mm©s  TBMWME  5GHIMLGIOHWO
Boegdgdom. 990amddo 399GH«9d0dol [3] dmbs3gdgdom Gdsdo bgwrmaby®ms dgwy3s60s0m
9336560 §yoeo d0bsdg 390906 O 39MDoLbY306, HMTGElsE Jonwosbsw 9w 330
Go0l 300MOMWMY0MEGO Mgg0do. 595505 (2004-2005 §f.) 3L GHOSL IBIBsM0 oo S®s®
9090M©9ds s 030 FbMEME 5GIMBGRYOHMEo boengdgdom 033999d5. B3960 gobsBmIgd0m
Go0b dodbodoeMo Lo®dgs 12 IgEHEo. gb LoWOEY sIMI0IOVIE0s FerroMo bogrgdgdols
39650 gd5%g. 3ds 2990bsM0s s Yoo - ImdEsTm.

000l @odm, GM@I ML G do0sh 35@MS [gowliodgzos, ol sdosb MmMbEBY
536086900 9OM0 33030 LM, BooEbsE gMmo ol 963ogwmdsdo bgdms
(5m©gbMdM030  FoLoEgdol 5mgds LYHMbgdol Jobggzom. MoMmEIbMdMO30  Tsborgdol
50900l 356155 35(9MBMIO0mM M30LMdO030 Tolvergdol 50gdsL GHdOL b3gsIlb3s
069306 s LOM®MTYGOOH.

900 Herol  206053¢0mdsdo 3L BB smgdMwo s ©i3Ydsggdeos 4
50Mg6MdMH030 s 23 M30LMdM030 LObxO. 50JdIMWO oLl 3599MWIMHO TTs39d0L
3900092 509mBbo, ®MA 3L GBS0 IMLObEYMdL BMMdgbmmLiol 89990 XyMB3YOO:
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I.  Nematoda. Ubgs 09bmmlw® xm5qdmsb  Fgotgdom  6935¢™m©Yd0  ©OEO
(om©gbmdom 93b3gds. 0lobo  ILIbEGdIMMOos Lsbsdomm Bmeol  d3gbstgmemdsdo,
J3900UL go®dambsBsMI©IdBY s 53056 OB DBY.

69053 ™m©gdoL LsdMswm ferom®mo obobargdol LodFoMmgg Bo3domE ToMHEP0s
3950096 1348 gab/d%

1. Oligochaeta. 37U &ds30 3og3M3gegdwE0s MEr0yMd9@gool 39890 BMMIdO:

1) Nais pseudobtusa Piguet, 1906. 39U GHd530 00305005 93OEIWLIOMEO S
d30MmgMHoEbmzsbo  FmMIss.  gOHOIMWo  gaHga3wsMgdo  MHYAOLEHMOMYIMos  dbmerm
Lobs30MM beerols I39bs6HgMEmdsdo.

2) Nais simplex Piguet, 1906. 0330505 35303 JdI0 ©s I30M9M0EbMm3sb0 GmMmTss.
9O0OgNwo  9aBr3wsmgdo MYRoLEHMmOMYdMwos  dbmemE  LsbsdoOHm  Bmerol
939b5MmgMemdsdo.

3) Nais variabilis Piguet, 1906. gsbsgbwabg ULogdsm MomEgbmdom 3b3wIdMO
Lobo3oM™ Bmerols d39bsMJMMdsdo, Loog 3OMBGHO Mm©bZ OO FogoM0 MObYY,
bowm  990mEymds®g - 93069  MomEgbmdom  GYyuoLlG®moMgdmEos  J3900L
396 399mbsBstmgddo.

4) Nais pardalis Piguet, 1906. 5996039 93H993s60 3339005 Lobsdo®mm bemerol
93900UL 2o 393mbsBsM©9dT0;

5) Chaetogaster diastrophus Gruit, 1828. 31U &dsd0 0330000 253MEILIIME0 S
930M9MH03EbM3560 BMOPss. 2 9aHgd3s®mo MYa0LGM0MYdMEO 0ym bbsdomm Bmeols §3gdol
3960399MbsBs0©9dT0.

6) Pristina aequiseta Bourne, 1891. 391 0530 gL LobgMdsE 0IZ3005Q A93MEFILIINIEO S
930M9M03EbM3560 BMMTss. Lobs30MHM BMEIOl §3900L FoMTGIMbIBIMIEIdTo 2 9aBgI3w O
S0MOEHMWO 0gm goboxgbmeby, beem 1 9yHgddws®o - 999mamdsBy.

7) Limnodrilus hoffmeisteri Claparede, 1862. 31l &dob 9306y xoaM0s6 F0qdL dmMol
Y39wsHg MBROM 393MEILIOME0 BMETss. 030 ILILGIME0s Y39wsb, FogMsd MBOH™
9GS - 53056 M MBGHBY. MoMmYbMdOMZ Foboergddo e SOMOEHYYIO 0gm FoBIRbMEbHY
(3793%/0°) s B90mEamdsby (1339 9a3%/d). @0dbmEGmOowLol  Lsdmswm  Fuorowemo
©3LsbE9d0L LodFoEM™M39 995096l 344 gab/d.

8) Tubifex tubifex Miill, 1774. 33069 M5M©I6MIOM LIBENGOMWOs OHMAMOF 530D
360MbGBY, 9bg39 Lobsdotm Bmwol 3gbsMYMWMdsMS Mo, J39d0Ls s d3gbstggdols
3903d9IMbsBsM©g0do.  BHvd0xkzgduol  Lsdwmowm  from@mo  ilsbergdol  LodFoM™mag
B9500396L Fbmeme 9 9a%/d’.

9) Chironomidae. Jo®mbmdogdol dbbgowo gm®mdgdo (3ervydmbmlingdo) 3L Gdsdo B39l
9096  ©920LEGHM0MYPOMWO 5O gmxgows, bmwm (3Mowo RMmMIgGOo A3b3wGds Y39 sb.
Y39msbg 990 Momgbmdom obobo s0MmoEbos Lsbsdomm bmeol d3gbsdgmemdsms
dmMol,  bmem  yzgmebg 9300y Oom©Ibmdom - @sdosh  4mmbGby,  Lowsg
3M20MHYod500l dgogo bmbos. 0dol asdm, MM LobsdoMm 396509 MWMBOL QoM
obobo 0030505 S 30O MH3MEIBMIOM 33b30Jd0H, JoOMbMI0YdOL Lodwswm ferowm®mo
©3LbEgdOL LBFoEMMZ] 37 GBS0 56 50ToBgds 56 9a%/d .

IV. Ephemeroptera. ©ovdgdo 39b $Hds8o 0930005 ©s d30M9 Mom@gbmdom a3b3gds.
b s0MoEbos 8 9yb9d3ws®mo. 99gsb 1 93b933eomo - asbogbmwdy (LoG. 0,3 J,

191



XXIV Proceedings of the Institute of Zoology 2015

360MbGO - O30 §3005), bogwrm 7 gab9gd3wso - 999mEymds®y (Lo®. 0,20, armb@o -
b3 osdmo J3gdo).

BmmdgbonmLiol LyBMBYMmo EObsdogs

3990 B0l GomgbmdMH03 BmmdIbmMIdo sMmoEbmwos BydsEMm®9do, MmEroymdgBHgdo s
Jo®mbmdogdo.

69953930 BogbEol 450 Y439ws bgbmbBY 3b3wgds. 439w sy dgEHO MomEgbmds
SOOHOEbY0s gobogbryanby (4985 9a%/d%), brwm dmdg3bem bgHmbgdbyg 8500 BomEgbmds
d096M 3306905 (393mamds - 223 93%/3°, Bodmsc0-186 gab/d?).

M@0 dg3Hgool  dobodoermo  olobegds  MgAOLAEHMOMGIMWos  AIBITRBYDg (37
95%/0%), bowm 85JLodsem®o-bsdms®do (1376 gab/dY). Bogbmmols ©s F9dmoamdols
L9BMb7dd0 MEoyMmJgEgdo 3ML GHdOL WsB05b M6ET0 LogMMME PG 43H3WIIMS.

Jo®mbmdogdol 5m©gbmdols bgbmbmMo (33995 MdS 3b5EMA0MM00
M00J93H900L BYHBMEMMO (335gdSMBOLY. Sy Fodde0Ms, J0bodser Mo sLEbEYdOL
50930OM3  Hg3oLEGMPBIM@Os  Fobogbmmby  (7493%/0%), bowem  8sdbodserm®o -
B590563o (149 93%/8%). Bogbwyeol s J99moamdols LybmbgdBY JoHmbmdowgdo 3L GdOb
53096 30960 505 43b3IOMS.

0v) 9930x%999000 Bgdmom Im@Goboer dmbs399gdl, @og0bsbogm, MMI  Brmmdbom™Lol
dOMOMOPO  XAMNBIO0 - Mm0yMmd)3Hgd0 ©d JoMmbmdogdo MBOM dgBo Mom©gbmdom
33b63090M©5 HBodMMI0, 30O A5BIBLMDBY, beagwem 303MMdgbMLOL FomdmTsygbengdo,
69953980 30M0Jom - 0lobo 439wsbg Ag@ 0 oBIBbMWDBY, 3000607 Bsdms®do.

0039053 6935@HM©Yd0L BmE9bmdsd gsbogbrmby dgewyobs 4985 9a%/d’, LsgHmm
%5030 300560  BMmMdBOMLOL  sLobegdol LodFoMmgg odbodowymo  s©ImBb
25%5g3b Mol Lybmbby (5096 93%/d%), Bogbrmdo 30w 0-8Y, 990mEaMIsbg d9sw0bs
223 93%/8%, borgwm 5905630 - 171193H/8” (3bGHowol).

BmmdIboMLOL (35¢39790 X yIBRIOOL doMIsLYdOL LyBMbMGO obsdozs sligo LEsmls
0dw935: 69353 ™m©YdoL d0MmBols, AbogLv LYol LodFoMM3Z0LS, BodbosEIMH0s
2083bmmBg (29,793/9%), beewm 398amd bybmb94dTo - dwoge F99306Hdwo (Bogbryao - 0;
B9800y - 3,783/9% Bsdosmo - 3,30/8%).

ME03Mdg3Hg00 bbgs 09bmmbir® X anqdmsb d9sMgdom Fs@dmwagbowos Mma®m dg@Eo
00mmALom.  sbg  oQd0MdE, FogdloBoMMO  B0MAsLY  MGROLEMOMYOMOS  DodmoMIo
(558,083/8%), boagwe 906035 60-g5bsx3bmebg (37,20/8°).

376 GO0 Bmmdbmmlido JoMmmbmdowgdo olgmo 3069 MIMm©Ibmdom A43b3w9ds, MHMI
350 B0M3L5> R5BOBHMBY 56 509859ds 18,6 3/, berenm Bsdos®do-74,4 3y/d”. gzl
ME0MmdgBHgools, Bogbmmdo s 99dmamdsbg olobo ML GHdoL @sdosh MmbE by
930L6GHMOMIOME0 S YMTBOH.
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3b®owo 1. Bmmdgbommliol sbobergdol bLodFoMm™M3g s doMmdsls LyBMbydOL

dobgzom
930/8?
dg/d?
oo 2004 2005
Lgbmbo | gobogbymo | Bosgbwo | dgdmpymds Dodomoto
DmmdIBNMLOL XamR9gd0

Nematoda 4985 0 223 186

29,7 0 3.7 33
Oligochaeta 37 0 0 1376
37,2 0 0 538,0

Chironomidae 74 0 0 140
18.6 0 0 744
by 5006 0 23 711
83,5 0 3.7 633.7

0] 3935%59900 DmmdIBmMLOL (35390 X aB9d0L Imbo3999dl, ©eg0bsbsgm, M™A
B59HOM BMMdIBPMLOL domBsls FsBogbrymby 9950960 85,59/8%, Bogbmedo - 08y/d?,
399y d5by 0fgadl 353mEmEbmgdsl s 99509bL 3,783/3%, beewm Hsdms®do wowalos
Ubgs BgBmbgdmsb 6900 - 635,7 9/8° (bGowol).

g439ws  bgdmo  Im@obowo  dmbs3gdosb  Bsbl, @A 3Mb  GHdsdo  Bmmdbmmbol
95gdLb0do MO EsLEBGdOL LOIFOOMM3) DBMAXIH FogJLoToEEME BdOMTSLOL 5O 0dwg3s.
35250005, BMMBdIbNMLOL BodwgsEm 1gHBMBMMO ILELEIGBOL BoduodseMo LodFoM™3g
56M0L 45BsRbYOL LyBMEDY, beaewm FogloToEBO domAsbs 30 - BsdMsMTo (FbGowo 1)

3990 3d0L BMMIGBMMULOL derogMo LoWsM0dg 453Mmf392os 89990 JoBybgdom:

1) @oob  LobsdodOm  Bmwol  Fywolb 9396509900006  20(dgbsd  godmofigzos
Bmmd1bMLOL BoGHMBOWYHO BMGOIYOOL Fg306M9ds.

2) 353565 F9oabo@g390 dm@GHMmM0560 o300 godmfiggme o gdl 89dog dmdMsmdsdo
dm39ogL mbogcmo sdob Bgs bsfowo domger Lsbsdomm bmendo 3 dgBMob Low®mdgdwy, Mo3
bgwl 3ol 396mmbols ersdols Imygzs6¥)eo BmGIGIOL BME-2563056M9dSL.

3) 3198 GO0l Wsdosb PMMBBHT0  AMROMPYYSdsEOL  dwogho  Lbol  sOMLYIMDS
900533006935 dmJdggdl Dmmdgbommlivé memysboBdgdby.

4) 39bormboom 93390530 193Hgd0 (35MLO s bbg.) BoduodoeMow sbgbgb dgbmMmbmMo
MM560H3q00L 45dmFAsb.

9m3w) ©ab33bgd0

396 ool BmmdIbmmbdo  MHgaoLGM0MYdMwos 69853 Mm©ado,  MmWoamdg@gdo,
JoHmbmBogdo s POMMHJd0. EEOIMJO0 d3b3wI0s TbMmEmE  Lsbsdomm  Bmol
93965M9mdsdo, beagm sbs®Bbo X ama33900 - Y39 sb.

M00J93H9000 3N GHOs0 393MEIYdME0s 9 Lobgmds (mxsbo Naididae-6, mysbo
Tubificidae-2, mysbo Enchytraeidae-1).

©oLObEgdoL LodFo®m™m3zol dobgz00 3ML B0 306390 5RO bgds@mEgdo
(134893b/8°), 896 5©0a0wDBg - Mm@oamdg@gdo  (35393D/8%), bmwm  dgbsdgbg -
JoHmbmdowgdo (5693%/3°).

193




XXIV Proceedings of the Institute of Zoology 2015

30m3slol LoEoEOL dobgE30m Y3zgwsdg gBHos MmwoymdgBgdo (148,893/8%), dgmey
5Q30bHYs JoHMmbmogdo (23,283/3°), bmanm dmwm 5y0wbg- 5gds@mogdo (9,1 dy/0°).

3996 3oL BMMOIBNMLOL LTS M Farom®o Eslsbergdol LodFoMmmazg dgsy9bl 1757
93%/0°, b dBomdslss-181,2 8/

bmmdabomlol  domdsbol  bLoool  dobgzgom ML GO  MEOYMGHOMBOICO
Dgowliogzgdol Godl 809g3mm3690s (1,832/39).

@OoAIOIAMS

1. 9. amgaM03osbo. (1970). 371 FHOOL BMMIWbJEHMbO (Lo MIM).
2. 6. @madbsdy. (1976). 3L GHdOL Brm3esbg@mbo (Losodwmdm).
3. . 37@¥d0dg. (1976). 379U GHOOL BrMMm3EobdEmbo. Jodos-dommyos bzmesdo. I.

4. Kappumsuiu. K.B. (1965). ®usuko-reorpaduueckas xapakTepucTHKa okpecTHocTed TOmHCH,
cTp. 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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Pon Xylocopa Latr. (Hymenoptera, Apoidea) u ux cBs3b
€ IHTOMO(PUJILHBIMH PACTEHUSIMH
H. Cxuptiaanse
Hauunonaneneiit Myseit I'py3un
IIp. Pycrasenu 3, 0105, TOmmcu
Apidology@mail.ru

IMTuenunsie (Apoidea), HamceMeHCTBO TEPEMOHYATOKPBIIBIX, BKIIIOUaroriee okoiao 30000 BHIOB.
HUx MoxHO OOHApyKuThb Ha BCEX KOHTHHEHTax, KpoMe AHTapKTHAbl. [[4ensl mpucrnocoOMInch
MUTAThCSl HEKTAPOM U TBUIBION, HMCIONB3ys HEKTap TIJIaBHbBIM O0pa3oM B KadeCTBE HCTOYHHUKA
SHEPTUH, a MBUIBLY AJIsl TOMyYeHUs OENKOB M JPYTUX MUTATEIbHbBIX BELIECTB.

[Tuensl wurparoT BaXHYH0 pOJIb B ONBUICHUM LBETYIIMX PACTCHHM, SBIAACH CaMOWU
MHOTOYMCJICHHON TPYIION ONBUINTENCH 3KOCHCTEM, CBA3aHHBIX C IIBETAMH, U MIOSTOMY ITYEJbl B
Ka4eCTBE OIbUINTENEH KPAHE BAKHBI B CEJILCKOM XO35HCTBE.

Pa3BuTHe mUENMHBIX W MX CTaHOBJIEHHE KaK O0OCOOJIEHHOH TpyIIbl MEPENOHYaTOKPHUIBIX U
OTBUIUTENEH HHTOMO(QHIBHBIX PACTEHUH, MUIO CONPSKEHHO C PAa3BUTHEM MOKPBITOCEMEHHBIX.
[ToxpsITOCEMEHHBIE pacTeHUs MOSBIJIMCH B Hadajie MEJIOBOM 3MOXHU M YK€ K €€ cepearHe JOCTHUIIIH
3HAYUTEJIFHOTO PACIIPOCTPAHEHHUSI.

MoxHO mpenmnoiararh, 4To ye K KOHIy MEJIOBOW 3IOXH, CIOXKUIOCH OOJBITMHCTBO OCHOBHBIX
COBpPEMEHHBIX TpyNI MyYeluHbIX. Haunbonee apeBHHE WCKONAeMble MUENWHBIE W3BECTHBI JIMIIb W3
HIDKHETPETHYHBIX oTiIokeHnid EBponel n1 CeBepHO AMepuku. ITo Xxopomo auddhepeHInpoBaHHbIE
W pa3HOOOpa3Hble NPEACTABUTENM BBICHIMX W HH3IIUX TPYII COBPEMEHHBIX ITYEIHHBIX, B
3HAYNUTENIFHOW CTENEHH IPEJCTaBUTEIN POJOB, YaCTb M3 KOTOPHIX B HACTOSIIEE BPEMsl SIBISIOTCS
gyucto Tpormueckumu (Trigona Jur., MeliponallJ), win pacnpocTpaHeHHBIMH MPEHMYIIECTBEHHO B
Tpornmueckoii 3ome. K uwcnay mocmeanux pomoB mpuHamiexut Xylocopa. Tpu Buma Xylocopa
W3BECTHBI HMX BEPXHEMHOLICHOBHIMH OTJIOXKEHMSIMH OHuHreHa B bamene u oguH w3
CPEIHEOUTOIICHOBBIMU OTIIOKeHMsIMU PotTa B Peitnckoii obnactu [1, 2].

CoBpemeHHoe reorpaduueckoe pacrnpoctpanenue Xylocopa xapakTepHO W THIHYHO JUIS
3HAYUTENIFHOTO YHCJa POJOB MUeNuHbIX. OKOJIO TPEXCOT BUAOB poJa — IOYTH BCE €r0 BUIOBOE
00raTcTBO PACIpOCTPAHEHO IO JIECHOW 30HE TPONMHYECKOTO M CYyOTPONUYECKOTO MOSCOB 3EMITH.
XapakTep MOJABIISIONIET0 OOJBIIMHCTBA BUAOB POJa KaK aBTOXTOHHBIX OOMTaTe]el TPONUKOB HE
BbI3bIBaET COMHEHHUs. OUeBHIHO TaKKe TECHAs JKOJOrmveckas cBsi3b OonpimHcTBa Xylocopa c
JPEBECHOM PaCTHTENBHOCTHIO [3].

OnHako cBBINIE TPUALATH IpeacTaBuTeneid poxa Xylocopa oOuraroT B Hacrosimiee BpeMs B
I0KHBIX M IIEHTPAIbHBIX YaCTAX IMajeapKTHYecKoi obiactu, mpuuem onauH Bua (Xylocopa valga
Gerst.) nmocturaer naxke IOKHBIX OeperoB bantuiickoro Mmopsi. [I0BOJBHO MHOTOUYHMCIIEHHBIE
npejacTaBuTean noapoaaProxylocopa sBistTCS MO NPEMMYIIECTBY OOMTATENSIMH  OTKPBITHIX,
CTEIIHBIX U TMOJYIYCTBIHHBIX IPOCTPAHCTB M THE3IATCS B 3eMJIe, BEJsl CyMEpEUHbI 00pa3 XKHU3HH.

DBosronus naneapkrudeckux ¢Gopm Xylocopa mpeacTaBisieTcss JAOCTAaTOYHO CIIOKHOM, a HMX
MIPOMCXOXK/IEHUE — HEOAHOPOIHBIM.

[lonoxeHre maneapKTUYECKUX BUAOB B CUCTEME pOJa, UX COBPEMEHHBIC apeayibl, OHONOTHS U
B3aMMOOTHOILICHHUSA C LIBETKOBOH pPacTUTEIbHOCTHIO IPEACTABIISIOT OIPEAEICHHBIH HMHTEpeC Kak
MaTepHai AJs IO3HAHUs 3BOJIIOLIMY HECOMHEHHBIX JIEPUBATOB TPOIMUYECKUX U BEPOSITHO, TPETUUHBIX
3JIEMEHTOB (payHBI MaJeapKTHUECKON 00JIaCTH.

Smith [4] cnpaBemmuBo cumranm Xylocopa oxuuMm u3 Hanbojee TPYOHBIX IS M3YUEHHS POIOB
MTYETTHHBIX.
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N3yuenne Hammu MaTtepuanoB Haxodsmmxcs B Kowiekuusx HauwonansHoro Mysesa ['pysun
(beiBumii KaBkazckuid My3seil) MO3BOJMIO B 3HAYMTENBHOW MEpe BBIICHUTH HEKOTOPBHIE BOMPOCHI
9THX NaJICAPKTUUECUX MPEICTABUTEIEH.

Hacrosimas cratest KpaTKO KacaeTcs AByX HamOoliee n3y4eHHbIX BHIOB pona Xylocopa: Xylocopa
valga Gerst. u Xylocopa violacea L.

Xylocopa valga Gerstaecker, 1872 — Bum ommmounbix muen cemeiicta Anthophoridae —
Antodopunel. IlpeacraBurens pENMKTOBOW TPOMWYECKOH TPYNNbl MYETHHBIX, BOCTOYHOT'O
MPOUCXOXIeHHs [5].

Kpymnas myena — gmuHa 20-27 M. Tenno gepHOe ¢ METAIDTMYECKAM CHHE-(DHOIETOBBIM OJIECKOM,
MOKPBITO YEPHBIMH BOJIOCKaMU. JIET MMaro ¢ KOHIA Masi IO CEHTSOPb.

Bcerpeuaercss mo Bcedl IlameapkTuke 3a HCKIIOUEHHEM CEBEpHbIX padoHoB. IIpenmouurtaer
CTETHYIO U JIECOCTEIHYIO 30HBI, peXe BCTpeuaeTcsd B JIeCHOW. B jecHoll 30He mpennoyuTaeT JIecHbIe
OIYILKH, MOJITHBI, OKPECTHOCTH HACEIEHHBIX ITyHKTOB.

I'me3na ycTpamBaeT B CyXHX AEpPEBBSX, B TOM YHCIE U B CTAPBIX IEPEBSHHBIX MOCTpolkax. [Tuena
— Xylocopa valga urpaet nosnoKUTENbHYIO POJIb B ONBUICHUH MHOTHX JICCHBIX, IUIOJIOBO-TOIHBIX H
MIOJIEBBIX KYJBTYP.

Ha ceromuamauii 1eHh BUJ, COKPAIIAIONIUICS B YHCICHHOCTH. HeoOXomuMo NpUHUMATH
CIIEAYIONIKE MepBI OXpaHbl: B Mectax oOuTaHus BUJa clelyeT CO31aTh MUKPO3aIOBETHUKH, a TAKKE
OTPaHUYUTh IPUMEHEHHUE MECTULIMIOB IIPH CENbX03padoTax.

Marepuansl 6butn 10OBITEI Hamu 1o KaBkasy Ha BeicoTe o 1300 M. Hag ypoBHeM MOps B
CJIEYIOIINX MTyHKTAX:

I'py3usi:Bocrounas 4acth: TOwmmcu, o03. Jlucu, Komxopu, Ilogoperu, Juromu, Tenarwy,
Jlarogexu, Axmera, bamapckuii 3amoBoBennuk, Llutemm-llkapo, BammmoBaHckmii 3ammOBOBEIHUK,
Hatsuc Xesu, Kacpuc Lkxanu, Snprapckas crens.

KOxunaa ID'py3usi: Terpu-llkapo, Manrmmcu, Axammuxe, AcnuHI3a, XepTBUCH, ATUTCHH,
Ablactymann, Ypasenw, Bapnsua, 3exapckmii nepeBan, Axankanakw, [lanka, benuanu, J[manucw,
VYkanropu, Opy3manu, Cypamu, bopmxomn.

3anannas yactb: A6xasus, Llebenna, Cyxymu, KoOymneru, barymu.

Boabmoii KaBka3: /{ymeru, [lacanaypu, Marapockapu, [llapaxesu, bapucaxo, Uupaunuc Xesu,
Ouu, Jlentexu.

Apmenusi: EpeBan, Dumnansun, Hyxa, Beau, Merpu, Arapak.

A3zepOaiigxan: Jlenkopans, 3yBann, ['ocmansan, ['mpkanckuii 3amoB., HuzoBas, Kacnuiickue
crenu, Kuposaban, I'eok Tama, Ilupcarar, [Iupkynsckmii 3amoB., Ymienbe Apakcu, HaxwdeBansb,
Opay6an, Kuur, lax0ys3.

Cesepnblii KaBka3: Munepansabie Boasl, AHana, Kybans, Kpeivmckas, [larectan, Ceprokana.

K 6onee panauM coopam B HOHIOBEIX MaTepraTax OTHOCSTCS:

Cpeanssa A3us: Ouprosza, Mepsu, Amxabdan, Cynykinu, Kyprycy.

Hpan: Ypmus, Heauanon 6annocty, Jlemkepek, CeOen.

Typumsa: Apteun, Karuzman, OnbTH.

Bun oxpansiercs B 3anmoBenaukax TebepaunckoM, ["amundeit rope, Boponexkckom, KurymeBckom,
Bomxkcko-Kamenckom u LleHTpaibHO 4epHO3EMHOM pailoHe. YKa3aHHbIH BUJ BHeceH B KpacHyro
kaury CCCP [5].

Xylocopa violacea L. — Bux oguHOUYHEBIX Imyel, Toxe ceMmeiictBo Aurodopuast (Anthophoridae).
[IpencraBuTens peTUKTOBBIX TPONMKOTEHHBIX MYeNUHbIX. KpynHoe Hacekomoe. AnunHa Tena — 20-28
MM, TEJI0 YepHOE, OJHAKO IPyIdb U, 0COOEHHO, TOJI0BA C CHHUM METAITMYECKHM OJECKOM, KPBLIbs
TEeMHBIE C (hrUOJETOBBIM OTIMBOM. JIET MMaro ¢ KOHIIAa CepequHBI ampesns MO0 KOHEI CEeHTIOps,
CIlapuBaHUE MPOUCXOIUT BECHOW. ['HE311a CTPOUT B CYyXMX CTBOJIaX M BETBSAX JEPEBHEB, AEPEBIHHBIX
nocTpoiikax u TenerpadHeix croiadax, BEIIPhI3as B HUX X0Abl. JlaeT OHO [IOKOJIEHHUE B TOA.
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Bun, coxpamrarommii B 9UCICHHOCTH, HEOTEHOBBIM PENHMKT MYESTUHBIX. HeoO0X0oMmMMo IpUHUMATD
cllefylolmye Mephl OoxpaHbl. B MecTax oOuTaHus BHJa MO OMYIIKaM JIECOB M OCTPOBHBIM Jiecam
CTEITHON 30HBI CIENyeT YaCTUYHO COXPAHITh CyXOCTOMHBIE NepeBbsi, HEOOXOAUMBIE KCHJIOKOIE IS
IIOCTPOMKU THE3 L.

Bun Bctpeuaercs B roxHOM wactu EBpombl, Ha KaBkase, B Typuun, Ha bmmxaem u Ilepennem
Bocroxke.

Marepuansl ObUIH ZOOBITEI Hamu 110 KaBKkasy B CIEAYIONMIMX MyHKTaX:

I'py3usi: Bocrounass yactb: Jlarogexm, TemaBu, Axmera, bamapckuii 3amoBKIHUK,
lapma6anu, Toumucu, ['opu, Jasux "apemxn.

KOxnasa I'py3us: Axamuxe, Bapasusa, Axankanmaku, 3exapckuil mepeBai, Acmunnaza, bopmxom-
napk, JImanucu, Ykanropu, Llarsepu.

3anagnas yacte: JlanuxyTtu, Mamaru, batymu, Cyxymu, Camtpenua, Aunu Jxuxaucu.

Boabmoii KaBka3s: Marapockapu, Hlapaxesu, bapucaxo, [llyanxo.

ApmMmeHusi: X0CpoBCKuii 3amoB., ['eok-Tana, Capaiibynarckuit maccus, Merpu, Bean, Arapaxk.
AzepOaiimkan: HaxuueBanb, bunas, [Tupkynbckuil 3amoB., ['upkaHckuil 3anoBeqHUK, JIeHKOpaHb,
I'mnunapa, Typuanuaiickuii 3anoB., Jlactakepr.

Cesepnbrii KaBkas3: [larecran, Ceprokaia, Maskor, JIa0a.

K Gosnee panHuM cOopam B (DOHIOBBIX MaTepraiaX OTHOCSTCS:

Typuus: Capabada, OnstH, Karuzman.

Hpan: Terepan.

Bun Baecen B «Kpacuyto kuury» CCCP [5]. Xylocopa violacea L. oxpausiercst B KpsiMckom,
SAntunckom ropHo-necHoM, Kapamgarckom, Kasantunckom, OnmyKcKoM 3aloBeIHUKAX U 3aTIOBETHUKE
«Mpic MapTtbsia». g nanpHeimed oxpaHbl 3TOro BHAa HEOOXOIMMO CO3JaTh 0CO00 OXpaHseMbIe
MPUPOAHBIE TEPPUTOPUHU B MECTaX OOMTaHUs BHJA, a TAK)KE OTPAHUYUTH NPUMEHEHHE MECTHLUIOB
MIpH CeIbX03padoTax.

['eorpaduyeckoe pacnpoctpanenue Xylocopa valga upessbruaiino mupoko ot banruiickoro Mops
no Ilepcunckoro 3ammBa, or Mapokko no Kwuras. Ilpumaraemas xapra (Puc. 1) coctaBmeHa Ha
OCHOBaHMM JIUTEPATYPHBIX VyKa3aHWH ¥ BeCbMa 3HAYMUTENBbHBIX OPUTHHAIBHBIX MaTEpHUaIOB
30070ruyeckoro ¢ponga HaunonansHoro mysest I'py3un, coOpaHHBIX HAMH BO BPEMs SKCHEIULIHMHU T1I0
Kagxka3y u crapunnbie oHmoBbie Matepuaibl — (Bcero 500 3x3). CeBepHasi rpaHUIa BUIA MTPOXOIUT
no cesepHoMy moOepexbto [lupeHeiickoro momyoctpoBa mo mobepexbio buckaiickoro 3amusa,
I0’)KHOM M neHTpanbHoi dpanumu, k ceBepHbIM npeaenam llIseiinapun nognumMaercs k Cunesuw,
neHtpanbHoi [lonbme u namee Ha BOCTOK Jo nyroB I[lerepOyprckoit obmactu. OTOpBaHHBIM
MECTOHAaXOXICHHEM SIBJISIETCs 3amnagHbiil Oeper Jlamoskckoro o3epa, 3aTeM IpaHrla pe3KO CHIKAETCs
K fory, Kk MuxaiinoBckoMy, MockoBckas ry0, fApocmaBns, Ypxkym, FO. Ypan, B meHTpaibHOM
Kazaxcrane, KaBkas, 3akaBkasbe [6, 7, 8], BHOBb MOAHUMASACH 1O AJITar0, TIOTOM OIYCKAaeTCs Ha FOT
Kuras. HOxnas rpanuna Xylocopa valga Gerst ussectna B Mapokko [9], Amkupe, 'nbnarape [10] B
toxHoi Ucnannu, Kopeuke, octpoBax I'peueckoro apxumenara [11], Kpure [12] u Ilepenueii Asuu, a
TaKoke U B psje myHkToB Mpana u Muanm [13].

Hamm MaTepuasisl W JIMTEpaTypHbIE JaHHbIC MO3BOJLSIIOT CAENaTh psiji 3akimodenuii. Xylocopa
valga Gerst. 6onee peika B 3amajHON yacTH cBoero apeana, uem Xylocopa violacea L. [14]. Ouenb
XapakTepHO €€ OTCYTCTBHE Ha OOJBLUIMHCTBE OCTPOBOB IOKHOHW 4acTu Cpeau3eMHOro Mops, W3
KOTOPBIX ITOYTH Bee 3aceennl Xylocopa violacea L.

HecomuenHo, uto B cBoeil mpubanTuiickoii wactu apeana Xylocopa valga Gerst. sBnsercs
PEMKTOM JOCTaTOYHO TEIUIBIX U CYXHMX JIMTOPHHOBOTO MM CyOOOpeasbHOro mepuoaoB. MiMeHHO B
aT0 BpeMs Ha Tepputopun IIckoBckoit m HoBropoackoit ryoepanm m JIy)KcKoro yesma MpOHUKIH
pacTeHus CBOWCTBEHHBIC CTEITHBIM M I03KHBIM Oopam [15 - 19].
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IpubanTuiickas gacts apeana Xylocopa valga Gerst. sBistercss kak ObI KJIFOYOM JIJIS TOHUMAHMS
ero apeana B meiaom. Maidl [10] cuuraer Xylocopa valga Gerst. mpucnocoGneHHOH i JKU3HU B
crenusix magmmadrax u [20] Alfken maseiBaer ee «EBpormeiickoii cTemmoii muenoity. HecoMmueHHo,
YTO B 3HAYMTEILHOM YacTH CBOETO apealia, 0COOCHHO B BOCTOYHOI €r0 IPaHUIle, YeTKO COBMAIAIOT C
TPaHUIIAMU C COBPEMEHHBIX KIMMATHYECKHX CTEIHBIX JIAHTIA(QTOB, a B 3aMaJHON C TpaHULAMH
npouuteiX, [21] Kuntze u Noskiewicz ornocsit Xylocopa valga Gerst. k rpymme 10ro-BOCTOYHBIX
AJIEMEHTOB.

Xylocopa valga Gerst. rHe3auTCs B AepeBe W, MO-BHIMMOMY, JOCTaTOYHO Hepa3bOpyHBa K €ro
BUJIOBOMY MPOUCXOXICHHIO. ManbiiieB [3] moapoOHO M3y4u rHe30BaHHE M OHOJIOTHIO BUIA; BUJ
OXOTHO THE3/IUTCS TAK)KE B CTAPhIX JICPEBbSIX M MEPTBOW JpEeBECHHE TenerpadHbIX cTOI00B, CTAPhIX
noctpoiikax u T.4. [22, 3, 21]. TlocienHue aBTOPHI YKa3bIBAlOT, YTO BHJ THE3IMTCS TaKXe B
paccenunax ckai. U, makoner, B.FO. ®punonuu[23], Ha OCHOBAHUH JIMYHBIX HAOTOJACHHH COOOIIMIT
yro Xylocopa valga Gerst. rHe3IUTCS YaCTHYHO B 3€MIIE.

OrpomHasi asuatckas yactb apeana Xylocopa valga Gerst., ee xapakTepHble O4YepTaHUs 3/€Ch,
oOuire BU/a B BOCTOYHOW YacTH apeasia, OTHOCHTENbHAS PEIKOCTh B 3aMajJHOM, BCE ITO SIBISECTCS
JOCTaTOYHBIMH HABOJSIIMMHU OOCTOSATEIbCTBAMU JUIS 3aKJIIOYEHHS O BEPOSTHOM BOCTOYHOM
(opueHTaIbHOM) U TPETHYHOM IpoucxoxaeHuu rpymibl Xylocopa valga Gerst.

I'eorpaduyeckoe pacnpoctpaneHue Xylocopa violacea L. ucciienoBaHo TOCTaTOYHO XOPOIIO.
[Mpunaraemas kapra (Puc. 2) cocraBieHa ¢ yd4eToM BCeX IOCTYNHBIX JINTEPATYPHBIX JAaHHBIX W
3HAYUTENBHOTO OPUTHHAIBLHOTO MaTepualia, KOTOpble ObUIM JOOBITBI HAMHU B OKCIEAUIMAX IO
KaBxka3zy, a Takke cTapuHHBIE KOJUIEKIHH 3o00iorndeckoro ¢onna Hammonamsaoro Myses ['pysun
(9923). Bun Bcrpeuwaercs B Mapokko, Aikupe, Tynmce, Ha octpoBax Cpeau3eMHOT0 MOps
(Maiiopka, Kopcuka, Capaunus, Tynuc), Cunnnnu, Manste, Kpure, Ponoce, HeKOTOpBIX OCTpoBax
AnpraTHdeckoro u Oreickoro Mopeil, AnneHHUHCKOM, banmkaHckoMm momyocTpoBax B Manoi Asuw,
Ha KaBkase, B 3akaBka3zbe [6, 7], Cupum, Ilanectune, ceBepo-3amaanoMm Mpane u roro-3amamaHoi
TypxmeHun.

CeBepHas TpaHUIIa BUIA IPOXOAUT IO CEBEPHOMY MmoOepexbio [InpeHercKoro noryocTposa, mo-
BUAMMOMY IO mo0Oepexbio buckaiickoro 3anuBa W IeHTpanbHOW ®paHumu, B 10KHOW benbruu, B
toxHol [ommanmuu[24], B cpennem tedenun Peitna [25], B roxHoit Mopasuu [10], B ceBepHoii
Benrpuu [26], B uenrpanbHoii Pymbinnm [10], roxuoit Beccapabum, roxnoit wactu KpbiMa u
[penkaBka3sps, U ajiee 1O 3aaHOMY M F0’KHOMY NoOepexbio Kacuiickoro Mopsi U EeHTpaIbHOMY
Komer-mary. Maidl [10], yka3bIBaeT ero npoHHKHOBEHHE B TIyOb a)pUKaHCKOTO MaTepPHKa BO BpEeMs
YETBEPTUYHOTO CMEIICHUsI Tponuyeckoi 30HbI B IOxHyr0 Adpuky. MHBIME cllOBaMH, 3leCh
MOJpa3syMeBaeTCsi aBTOXTOHHOE, JUIA CPEAM3EMHOMOPCKOH 300reorpauyeckoil momo0iacTu
npoucxoxaeHue Xylocopa violacea L., a mpoucxoaeHue rpymmbl BUIOB, Onu3kux k Xylocopa
violacea L. ocTaercst HESICHBIM, HO TIOYTH OECCIIOPHO A(PHOTICKHM.

Hexotopsie aBTopsl cuntanu Xylocopa violacea L. kceporepmudeckoii hopmoit; Stoeckhert [27]
yTBEpXK/Iall, YTO 3a MOCIieHee BpeMst B [ epMaHuK BUI CTAHOBHUIICS BCe Oosiee U 00Jiee PEeAKUM «Kak
B OOJIBIIHCTBE IPYTUX PEITUKTOB KAPKUX MEPUOTOBY.

Kak u y Xylocopaviolaceal. poxctBennbie cBsizu X. valga Gerst. He siCHBI; BHI JOCTATOYHO
000co0seH Mopdonornuecku. Tonbko JBa BUIAa — KaK 3TO YCTAHOBJICHO HAa OCHOBAHUM HM3YYCHHS
KOIYJISITUBHBIX allapaToB — HECOMHEHHO, Onu3ku k Hemy X. varenzovi F. Mor. (Komer-gar) X.
psendoviolacea (3am. [Tamup).

[pennonaraemoe mpoucxoxIeHue o0ewx BUAOB Tozapoaa Xylocopa HaXoIMT OTpaKCHUE B
0COOCHHOCTSIX UX B3aMMOOTHOIICHHH ¢ SHTOMO(QHIBHON PaCTUTENHFHOCTEIO.

O06a BHMIa JOCTYIHBIX JIUTEPATYpHBIX yKazaHui, mmpoko nomutpodusl. Xylocopa violacea L.
3aperucTpupoBaHa Ha 65 BHMIAaX IBETKOBBIX pacTeHmil. Cpenu cemeilicTBa OOMIIBHO IMOCEHIAIOT
Papilionacea, Rosaceae u Labiatae; BEICOK TIpOLIEHT JepEBhEB M KYCTAPHUKOB; HO HAJ0 OTMETHTD, UTO
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BUJI IPUYPOYCH, TIIABHBIM 00pa3oM, K CPEeU3EMHOMOPCKHAM M BOOOIIe OoJiee F0KHBIM BIIEMEHTaM
(opHL.

XapakTepHO I BHJA TaKKe OOWIHE KyJIbTYPHBIX, OCOOCHHO JICKOPATHBHBIX pAcTCHHH W
caJoBBIX KyabTyp [25, 27, 28, 29,].

Xylocopa valga Gerst. 3aperucrpupoBana Ha 60 BHIax IBETKOBOH pacTurenbHocTH. Cpemu
cemeiictB ob6mnpHO mocemnraeT Papilionaceae, Rosaceae, Labiatae. Bbicok MpOIEHT KyJIbTYPHBIX U
caJ0BbIX I[BeTOB [3].

Mopdonorngeckn X. violacea L. m X. valga Gerst. He mpHCIIOCOOIEHB K OIBLIEHHIO
OONBLIMHCTBA MANCAPKTUYECKUX MpeAcTaBUTE]IeH dHTOMOQUIBLHON ¢uopsl. s mameapkTuuekoit
o0yacTi pa3Mepbl TUENUHBIX, WX BEC, BEIHMYMHA XO0OTKA, WX «TPOIUYECKUN» OOJHK, BCE
CBHUIETENBCTBYET 00 3TOM. J[71s1 OONBIIMHCTBAa pacTeHWH MOCEHICHUE MX I[BETOB OOOWMH BHUIAMH
Xylocopa mpoxomur panexo He Oiaromosy4dHo. IldenuHble, HECOMHEHHO, MPOU3BOIAT OIBUICHHE
IBETOB, HO TIOBPEKJAIOT YacTh W3 HHUX, UHOTJA OHU IMOJOOHO HEKOTOPBIM «KOPOTKOXOOOTHBIM)
HIMEJISIM MIPOKYCHIBAIOT OCHOBaHHE BeHYMKa 1BeTKa [31].

IIporiecc CTaHOBICHUS MYENUHBIX, KaK TPYIIbBI, OMPEICIWICS JWIIb TOTNA, KOrJaa MPEIKd
MYEJMHBIX CTajJH BbIpabaThIBaTh ajalTalid K IOTPEOJCHUIO MBUIBLBI KaK HEOOXOAMMOW MHIIU
JIMYMHOYHOU (ha3bl. B nmanpHelem oTOOp M€ OT CIIyd4aliHOro MOTPeOJICHHS MBUIBIBI BOOOIIE, OT
MOTPeOJICHHUSI THUIIBI ONMPENEICHHBIX PACTUTENBHBIX acconuanuii. OTOop mien K BBIPAOOTKE
aJanTaiyy K OINBUICHUIO 3HTOMO(DMIBLHONW PacTUTEIILHOCTH BOOOINE, Kak (OopMe SBONIOIMH U K
MOSIBIICHUIO B PE3y/ibTaTe KOHKYPEHIMH OJHMIO0 — M MOHOTpodHBIX ¢opm. I[Ipornecc 3TtoT ObLI
JUIMTEeNIeH W cloxeH; M3nokeHHOe Bbilie B OONBIIMHCTBE CIy4acB OTPAKAIOT OCHOBHBIE OSTAIlbI
SBOJIFOIMU JTaHHOU TPYIIIbEI MTYETHHBIX.

Mupokuit momutpodusm  X. violacea L wu X. valga Gerst o0ycinoBieH He TOJBKO
NONUTPO(YU3MOM, TIPUCYIIMM BOOOIIEC STHM BHIaM, HO U BHEMAICAPKTUYECKUM MPOHUCXOKICHUEM
COOTBETCTBYIOIMX rpymnn BHAOB (Puc. 3). 3HAUUTENbHBIA NPOLEHT JEPEBHEB U KyCTAPHUKOB
CBUJICTEIILCTBYET O MPHHAJISKHOCTH B MPOILUIOM MACAPKTHUYESCKUX IMPEJCTABUTENCH STHX TPYIII
Xylocopa k ayHe Tpornuueckoit JecHO# 30HbI.

BriBoabI

1. ManeapkTudeckue npencrauresnu Xylocopa Latr. mpuypodeHbl MPEUMYIIECTBEHHO K FOXKHBIM
paiioHaM OO0JIaCTH, PacCIpPOCTPAHEHBI MO JiecaM CYOTPOMHYECKOH W TPOMHYECKOW 30H 3eMIH U
CBSI3aHBI CBOUM T'HE3JIOBAHUEM C PA3IMYHBIMH U KYCTAPHUKOBBIMU MTOPOJIAMH.

2. X. violacea L. Tumuunas Qopma Cpemu3eMHOMOPCKOH 10100JIaCTH, T0-BUANMOMY,
COKpaIaroIas CBOi apeai Ha ceBepe M NMPOHHMKIIAs Ha for 10 AOuccuHuU U toro-3anan Mpana [10],
aduorickue kopau X. violacea npemrmonararorcs.

Apean X. valga Gerst. Oosnee mupoK, B 3HAYUTEIBHON YacTH apeasa, 0COOEHHO BOCTOYHOM, €ro
TPaHUIIBl COBMAJAIOT C TPAHUI[AMH COBPEMEHHBIX KIMMATHYECKHX CTENHBIX JIAaHTA(TOB, a B
3amaJiHOM ¢ TpaHUIaMHu Tponuleix. [Ipubanrtuiickas gacte apeama X. valga Gerst. mokassiBaeT, 4TO
311E€Ch BUJ SIBIISIETCSA PEIMKTOM JIMTOPMHHOTO MJIM CyOOOpealbHOrO MEPHOIOB, KOTrla Ha YKa3aHHYIO
TEPPUTOPHUIO TIPOHUKAIN PACTCHUS, CBOMCTBEHHBIE CTEMHBIM W I0XKHBIM paiioHam. Buj rHe3auTcs B
JepeBe M OoTMedaics B paccenunax ckan [21,23] B.JO. ®pumonut, HaOI0qaI THE3OBaHHE BHIA B
3eMIIe.

3. Ananu3 BzammootHomeHuir X. violacea L. u X. valga Gerst. ¢ 1BeTKOBOH pacTHTEILHOCTH
MOKAa3bIBaCT UX LIMPOKUHA MOJUTPOPHU3M. DTOT MOTUTPOPHU3M BBIpabATHIBAICS HA MPEICTABHTEISNX
WHOH (JIOpHI M COMPOBOXKAAICS MOP(HOJIOTHYECKUMH W JAPYTMMH QJanTalusMUd K WHBIM THIIAM
LIBETKOBBIX PACTEHHUM.

Kak Obl HU OBUIM JTMHAMHUYHBI B3aUMOOTHOIICHHS MTOTUTPO(PHOTO MYESTUHOTO C SHTOMO(UITEHOM
pPacTUTENFHOCTBIO, HMCTOPHYECKH OHH JIOCTATOYHO OIpPEIECHHBI W B OONBINIWHCTBE CIIydacB
OTPayKar0T OCHOBHBIE ATAIBI 3BOJIFOLUH IPYIIIIHL.

199



XXIV Proceedings of the Institute of Zoology 2015

Jluteparypa:

1. Cockerell T.D. (1931). Insects from the Miocen of Washington. Hymenoptera and Hemiptera. Ann.
Ent. Soc. Amer. XXIV

2. Statz G. (1936). Uber alte und neue fosile Hymenopterenfunde aus den tertiaren Ablagerungen von
Rott am Siebengebinge. Decheniana.

3. Malyshev S. (1931). Lebensgeschichte der Holzienen Xylocopa Latr. (Apoidea) Ztschr. Morphol.
Oekol, Tiere, 23, 3-4.

4. Smith F. (1874). Monograph of the Genus Xylocopa Latr. Trans. Ent. Soc. London.

5. KpacuasKuuraCCCP, 1985.

6. Cxuptnamze W.A. (1979). IMuenunbie apuaHBIX pailoHOB 3akaBKasbsi B COOpH.: HekoT. rpymi.
KHUBOT. ApuH. paliloHOB 3akaBKa3bsi, T0.

7. Cxuptnanze U.A. (1981). [Tuenunsie 3akaBka3bs. MoHorp. U3a. Meunuepe6ba, T6.

8. Cxuprnamze M.A. (1992). ITuenunsie Boicokoropsst bombmioro nu Mamoro Kaskaza. B c6op.:
Hexotopsie rpynm. Hacek. Bricok. bonbur. 1 Manoro Kaskasza, T6.

9. Schulthess A. (1924). Contribution a la connaissance de la faune des Hymenopteros des J’ Afrique
du Nord Bull. Soe Hist Nat. Afrique du Nord. XV.

10. Maidl F. (1912). Die Xylocopen (Holzbienen) des Wiener Hofmuseums Ein Beitrag zu einer
Monographie dieser Gattung Ann Naturhist Mus. Wien.

11. Alfken J.D. (1934). Ergebnisse einer Zoologischen Studién-und Sammelreise nach Griechenland
namentlich nach den Inseln des Agéischen Meeres II. Hymenoptera, 1. Apiden von den
griechischen Inseln, Sitz-Ber. Akad. Wiss. Wien. Math.-Naturwiss KIl. Abt I.

12. Alfken J.D. (1927). Zoologische Strelfziige Attika. Morea und besonders auf der Insel Kreta 1.
Hymenoptera, Apidae. Abh. Nat. Ver. Bremen. 36.

13. Ma N. (1938). The Indian species of the Genus Xylocopa Latr. Hymenoptera Recorda. ind. Mus.
XL, HI.

14. Dusmet J.M. (1923). Los Apidos de Espana. VI. Generos Xylocopa Latr. y Ceratina Latr. Mem.
Real. Soc. Espan. Hist. Nat. XI.

15. Humzepaunr FO.J. (1934). T'eorpadusi pacTUTEIbHOrO MOKPOBa CeBepo-3amazia EBporneiickoit
yactu CCCP. Tp. ['eomopdosior. uHCTUTYTA.

16. Tanemmu C.C. (1927). O penukTOBOM XapakTepe JECOB HEKOTOPBIX €CTECTBEHHO-UCTOPHUUECKUX
paiionoB Jlyxckoro ye3na Jlenunrpanackoit ryoepuun. FOommn. coop. N.I1. bopoauna.

17. JutBunos JI. (1914). Creapl CTEMHOTO MOCIEAHUKOBOTO mepuoja mox Ilerporpamom. Tp. Bor.
My3. umi. Axkanemun Hayk XI1.

18. JlaBpenko E.M. (1938). Uctopus ¢uopsr u pacturensHoctd CCCP mo JaHHBIM COBPEMEHHOTO
pacmpoctpanenus pacreanid. PacrurensHocts CCCP, .

19. Cononesnu K.H., Hunzepmuar F0.[1. (1938). O penukrax B coctaBe ceBepo-3anaaa EBponeiickoit
gactu CCCP. IIpo6. pemukt. BodguopeCCCP, 1.

20. Alfken J.D. (1936). Schwedisch-chinesische wissen schaftliche. Expedition nach den nord
westlichen Pravinzen Chinas. 53. Hymenoptera, 9. Apidae mit Aasnahme von der Bombus,
Halictus und Sphecodes-Arten. Arkiv F. Zool 27 A.

21. Kunze R., Noskiewicz J. (1938). Zarys Zoogeografii Polskiego Podola. Prac. Nank. Wid. Towar
Nauk. Lwow, 1V.

22. bupynuA.A. (1914). Matepuansr ais ¢paynsr Hymenoptera Espomneiickoit Poccun 1. Pycck.
3HT. 0003p. XIV, 4.

23 ®pumgonnu B.JO. (1935). 3HaueHue 2IeMEHTOB 0a3KCOB-yOEKHUINA PETUKTOBON (PayHbI B bacceline
@dunckoro 3anmBa, B XuOuHckux ropax Hu Llentpamsnoit Kapemmu. Tpyapi3-ero Cobesna
Bcecorosnoro I'eorpaduueckoro O6mecTBa, ctp. 1-24.

200



XXIV Proceedings of the Institute of Zoology 2015

24. BennoP. 1941. EentseetalZeldzamebijenuit. deLymers. Ent. Berichten, X.
25. Friese H. (1901). Die Bienen Europas (Apidae Europeae). V1.

26.Moosary A. (1900). Fauna Regni Hungarici I11. Arthropoda, Ordo Hymenoptera.

27. Stoeckhert E.K. (1933). Die Bienen Frankens (Hym. Apid) Eine &kologischtier-geographische
Untersuchung. Deutsch. ent. Ztschr. Beiheft. 1932.

28. Stoeckhert E.K. (1919). Beitrage Zur Kenntnis der Hymenoptere fauna Frankens, Miinch. ent.
Ges.

29. Knuth F.J., (1898-1899). Handbuch der Bliitenbiologie,I,II,2

30. Cobelli R. (1904). Entomologicshe Mittellungen. Allg. Ztschr. f. Entomol.

a3%Mo Xylocopa Latr. (Hymenoptera, Apoidea) cos dolo 3sgdoMo
95 M3mzow® 3396509900156
0. bbo®@erasdg

69H0dy

2390 Xylocopa-i 3s¢ng5MJGHo3eo Fomadmdsagbgergdo doMomsEo® 935380090056

LMOBHOM303N s GHMHM303Mw  Bmbol  BHYggdl, GMIWGdOE  FOZMOEIIOMWO 50D
95300l badbMHgom mendgddo.

Xylocopa violacea L. bdgeomsdas 3ol Jggmendol Godormemo §omdmdsagbgwros. dobo
50950 3MEIXEYds  I0DBMEYdS  LodbOgm  Mgaombgddo, bmerm  BOHoMmEgmolzgb
3006HM39ds. 990mm035bgdwos Xylocopa violacea L.-ob goom3eo {o@dmdmds.

Xylocopa valga Gerst.-ob 5Ggoewo 3ol 0©dMmsgeny® bofodo wBOH™ FoMHmMms, Lowos
396bomem Lobgmdsls 3609369 m3zs60 o3M39wgds 993L, bmwm bOowmgm bsfowdo gl
Lobgmds LmddMmEMmgoe Mgwod@lb Fomdmaoagbl.

Xylocopa violacea L.ooXylocopa valga Gerst.-olb M00090M003533060900L  sbscroBbo
4353000356 939656993396 30330000093l 507 oMM 3MWOGHOHMBOBIbY.

Genus Xylocopa Latr. (Hymenoptera, Apoidea)and its Relation to Entomophilous Plants
I. Skhirtladze

Summary

Distribution range of the Palaearctic representatives of the genusXylocopaare mainly confinedto
the southernregions of the forest distribution area of subtropical and tropicalzones.
Xylocopa violacea L. is atypical form of the Mediterraneansubregion; its distribution rangespreads
southwards while narrows northwards.EthiopianoriginofXylocopa 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 ofXylocopa violacea L.andXylocopa valga
Gerst.withfloweringplantsshows theirwidepolytrophism.
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Puc. 1.

Puc. 2.

Puc.3. Xylocopavalga Gerst wu Xylocopa violacea L.
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J399 Jo®oremdo 7000 fierob fobsbgmo 3ggm@3®gmdolbs s dglisgmbergmdols
3®LgdMBdOL 335¢m0 330M33bM3wOL 9ogMEOmMYMHO EMMOL LsMOgLML JsLseols

3506 m07Mo 33e30L Lagrdzgew oy

9 Y3935d9"; 3. wobgero?
5gorm3gemb 9mm3zbrwo 349Hgmdol 3oegmdomermyool 0blEoGWGHO
BWOEIsdol J. 3, 0105, mdoolo 5, bags@mggam
ekvavadze@mail.ru

203.%53560330¢0b Lobgedfiogm »boggmlo@g@ol sGdgmemaool oblEodM@o
vakhlich@hotmail.com

dglsgsero

565350bMMQ0M0  bslosmol do3Mmbzm30wwo bBsdmgdols Tglfogars, OGMIwgdos
939bsmgms 933906 ghHmo ML [oMmdmMmygboo 35obmEmyomMo 33¢g30L SHOEO
9005000gd55. gl 0F>MMMGdS BFMYse0dS Foliryeo bywy3bol 70-56 ergddo s dolo
0399090905  3mWbogwo  35¢obmmao dsl 356 oo [1]. 9M935¢0bmermyom®
6580090l B5dmgdOL bLm3mgdol, doo TmMOL, BszgEol bmzml L3MmMYdo, HMIJEoE 0HBOEIYdS
dbmwmE Imbbge 3bmggwms 94u3eM9dgbGHYdBY. Jseobmemyon® L3gd@®do bdoMs
3363905 dfgmgdoL s 33039008 d03MMbMm3owo bsdmgdo (d3MLligdo, dMIFYsergdo,
930009Mm3olo, dsmfmbgdo s bbg.), 3sMsbo@Mwo Foob 33903bgd0, GgbBHoGwOo 5dgdol
Bodmgdo s Lbgs Lobol BmmEmaom®o dobogrs [2-4]. BsImmzmowo  mGmysbobdgdols
65350bgdl oo 860d36gemds 5943l 2o6Mgdm 306MdYGOOL 5EYIBoLLMZ0L s 5Esdosbols

15399ObgM FmE35HgMdOL 25dM3w9bolm30L sOJgmemyomE dgywgdby. sdy35M0 33093900
35gM@OYAHOL,  35YMH535YO0L, ©53Mdoe30lL  [gbol s Lbgsaz5M0  BHEM©oE0gdoL
930BLGHOMI300L BodoEgdsl 0dEg3s.

56J9MwmyoM©o  gombMgdol  3OmEgbdo  330Ms3bmzgwol  9bgmwomyHo  MH™oL
9001606 (Looogbm 1) 2013 ol 13 5330LGML, 3serobmemyom®o  33wg30Lsm30L
509390 0dbs 14 60dwxdo. gob®mgdo d0dEobstgmdEs 03. x935b0d300l Lobgedfogm
1b6039MBOGIGHOL 9MJ9gMmEMa0mH0 0blGOGHWMGOL doge 3. woBgwol bgwddmgzsbgermdoo.
50bodbmero dgawo 9EgdsMgmdl sdvdwdol bgmdsdo, LB B5E0FILMSD. ©®IL o7
393039900 HELOEOL, XoMEboWsL s dboll GYol BMoydgbBHJoo s dEIEMdo,
I gd03 BodMzMGOsOS Podmygbgdmwo. obbower FH9gMHoEMmMm0sBY b50gligdo b6 domgdo
56 500b0dbgds.

sLOfYolbdo 60ddgdol Fgacm™m3z90s bgdms JofIMHol 3060390 05(393005b. d9dyma
939319 3939005 MO0 FOHOWO. JMMO Jomysbo 8GdMIMOL doffmol LodbMgo bsffowdo
(FOoo Nel), dgmég 3o dofwyemol BHowmgom 3909w do (FOHowo Ne2).

mbs  500bodbml,  MHm3  LsdbEOJ  LodoMmzgwrmdo  gbgmwomMmo  dgawgdol
350bMmEMmy0m©mo 33935 0mJdol 56 Bo@sMgds. B3gbl dogH Bo@oMgdmwo 33wg3s 50
0350BsBOHOLOMSE LE0BEIOLMS s J9FMOMBY3S M530L0 5JEISMdOM.

dsLsgms s BgomEo

OMAMO3 339 90060865, Jofm@ol MO39 05393056 s bbgs 1396900096 s0gdEos 14
Bodmdo. Bsbogroll  ©s39ds39ds  BmbEs  gOMzbmeo I Hgmdol  3oergmdomemaools
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0bLAHOGMEHOL  35WObMEWMAO0MH  WdMMSBHMM0580 OB FoMIdMYwo  BEBBIOGHMWO
9900M©Om. 30039 9Bedbg Foloems obs®Mdqds 10% 3serowdol blbsdo. dgdymd bgds

dolbo  o6M9Eb3s @O (396GHMORMP0MGds  35dodol  Lombgdo, Goms  gobEow3gzgl
30696M5e M0 @5 MMABME0 Fsloens. dMEMmlb bgds Bgdmo sdmEH03E0390)0 MM B0
B5309d0L 539GMW0bO, 569 909d35. Jogdmwo Boergdo MogLYds Jobols LobyxsMsdo, dsls
B99msb gibdgds yeroigdobo.

M6039  FOHO0d  godmygmxzomo  35¢0bmErmaom®o  dobows  by305Mm© OGO
390m©as: Mbgs oym  Homdmagbowo 93gbstol 9BH3MOL  FoM3egd0 s L3MMYdO.
36530 0g4m 9039 9M335obmEMmyom®mo  bslbosmol do3MHmbzm3domwo  653mgdog.
9bgbos: bob dgmHdbol 3s09bJodmo MxEgdo, byol s Fogrols Jumzowol dmF3mgdo,
Ubgoslbgs  d(gMgdol s  53gbloblMosbgdol  bsdmgdo, Lmzml  L3mMgdo ©s  Ubgs.
35Q0bMWMY0MEMO 33¢935 S 35¢0bMIMORGOIOL BMEBHMAMIBOMGdS BoBIM©s Lobsmerols
90360mb3m3 Olympus BX43-0l 99939M000m. 35¢00bm@ma091MH0 ©0sg6sdgool 53905 dmbs
36HmyMs0s Tilia-b Lodmosengdoo [5].

33€930L 89g39d0

FOowo 1. 3obbommo FHowo go39m©s dofimol BOHowmgm 39gedo, Gmdgmoa
39sbOOWos LsdbMIMOL3D. 300390 0589306, J39306 Bgdmm gmgzger 10 L3-do
509319 0465 5 Lobyxo (L. 1). bodmdo Nel s No2 Foedmoygbl 3063900 05¢)930L B9bsls
@5 950030 9530530 bols gMgbols 0o BHEModgowvImo MXEMGd0s (L. 2, 3), B53 000l
356006909005, O™ 5 96 bol 053930, 96/s bobsh TBIIdIMEo bbgs Logbgdo o
30bLEBHOMJ30900 MBS  gmxzowoym. dgmeg Lobxdo Bsdmgbos goFzol bol  dgmdbol
(odmEgbodg  MXOIPOE. 3oMoss  HomBmagbowo  dzgbstgms  Lbgoolibgs
90360mlgMm30mwwo  6sdmgdo s Foo Mol  3b3qds  Wwsdsdob  (Typha) FmoEool
930@gM>MEM0  MXM9Jd0. 53 9396509, MMIgwoi dobsmol s GHooL bsdoMgdby
0BM©Yds, BJ9E0o S FMIJWO BMMEYOO 543L. ol 5E>T0sbo MIZgglo OHMOH 0Ygbgdls
dOMOMOPIE  JOWHMJOOL,  FOMmRqdol  ILfBsZo s LEbEol  AsLobmEMs. Bggbo
SHM00m, oMol 05@93DY  @ododol  BMmMEgdoLYD  IFBIIIMWO  FowMdO  0ym
QOQJOIO.

300390 05353056 IM3Mm398)0 mMo bodmdol dserobmemyom® 13gdE®do (bodmdo
Nel oo Ne2) mb30005 9536M9m39 856 (330M36900L BO0EMEWOmMYd0 S 500 Lobsdgdgro. 59395
bmgm geomdnbol (Glomus) L3MmM9do (LwE. 2). gb Lemgm 0BOYds FbmemE ©sdwYds39dvEn
®b3096  bosogbg. 98  Fgdmbgzg3zsdo  BoM33™m3bgool  Lobodgdgwmsb s  smo
RBOGHM0GJO0L Mb3 MoEIBMOLMb ghHmoE 53 LMoL sOLYdMds Joffr@Tdo bmmdaols
5MLgdMBSBY 0MOMYBL. 535L HEOLEHWMOL SMgM3g FgmEg bodddo sdmBgbowo Lomglio
956 (3300™36930L IBHIMOL Bo3ToMO OEO MoMmEIBbMds (LYM.1). 396MP0sd FoMdmygbowo
53690039 bm®mdEgmdol bs0gligdol LoMgzgwsms IBH3MoL JsM33gd0. gbgbos do@GHo@gars
(Polygonum), §ofjodmGo (Fagopyrum), bo®dsgo (Carduus).

306390 053530L 3obbowrm 139dBHMTo Bsdmgbos LogbmzMgdgwo gbmlb batgzgwgdo,
GH0Iwgdoi do(@mTdo 50530560L 53gbls3dgel 96 Lbgs Logobls 999m3g3bgb. glgbos FobFsmo
(Urtica), 06535¢0dsM3s (Plantago), 530560 (Artemisia), Ro®OLAsbM3o (Achillea) o
390©353535Lbootqdo  (Cichorioideae). 50©s 9Bl LoM939wsms  doErabmgzbadols
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350bmmyon® 139dGHMm9dTdo sobobs sbEmIEIdsg GHYol sMOLYdIMds3 (Lwy®. 1), Loog
0bMHYdm©s  dMbs  (Quercus), ©Mabows (Carpinus) ©@d 3935¢wo  (Juglans  regia).
3535¢00bMMyom® Bsdmgdl dmMol sxzgoduoMs bs3garol bmzm LMMEsMOosL (Sordaria)
13MMHYBOL SOLYIMDdS (LY. 4). g Lemgzm FbmEmE JaMbbgaro 30OHMEY30L bs3gw By 0BMHLIds
@5 3500 L3MEMYOO 01939, IMAMOF JBML LoMg39gdol dB39M0, 5©305BoL BIbL 56 Lbgs
Logobl dgdm3ggs. L39gd@®do 53539 abom vMbws dmbzgMowoygm G303300Ls s dFgMgdol
Bsdomgdo (LwmE. 2). Mog d9gbgds §ysedEgbos®gms Bsdstmbgdl, Bggbo sHMom, olobo wodsdols
BMNE9dL 1bs IM3YMEMmEs, HMAOoLIYSD Formdo 0ym ©sdbswgdeo. Mog d9gbgds, 5
50dmBgboe Lgeol Jumzowol dmF3cmb, ol 5@sd0s6oL LsdmbOL 56 beMdgMEOl FHMIMYdOL
Bsdomo Mbs ogmb.

99069 0535308 3seobmwmyom®o b3gd@mo (L. 1, bodmdo 3) Momddol olbgmoggs,
OHMAMOE 30039000 0539300, FgM50 5 bMMIWGMEOL BOGHMWOMIOO Fo30¢gd0m TJBH0os.
296005 530y, 49b0LIBPIMS M350 bmMdIEOL dB3MOL JomEgwgdo (Lwe. 1, 5, sbGowo 3).
5006036905 39w EHMOME0 BoM330™Mm36930L LobgMdIOOL BoGmemomgdo (L. 2). 893605
53530l BMoL 930©YMHTINO YYRMIOIO0 S, MO3 Y39wsBg LoobEHYMgbms, 5 bsdmzgbos
@5dodol B3Ol FoM(335¢00E, HMIY0E, LogsMeOME, FomdoL FmmErgdHg dgdm®Bs.
5oL fgoemd39bstgms  bsdmgdog, MHMAWwgdog  9xMgm3g  ododol  Bmomwgd by  bs
4mR0woygm. 5ds3 500b0dbgds bs3zgwrol Lmzml s mzm gemdnliol L3MMYdO, sliggg, bgwrols
0mF30m. Mmdob bmzml (Mycoraceae) L3MHGdO FbMEME FGMEMY 05B93BYs Bodmzbo (L. 2,4).
50560865309, M BgMgd0L S $H303900L BsdmYdO 56 VIGROJLOMYOMWS.

3969 053530l Bgs B9bsdo s©0gdMwos bodmdo No4. dobo 3serobmewmyom®do B3gdEcmo
00mgdol 0bgm0395, MMAMME dgLsdg bodMTobs. 5 5ol Lsoglo doM3em3bgdol 333900,
3500 BOGHMWOMYO0, Lobsdgdgwo s bmMdEgmMgdol boMg3zgmgdol IGH3Mol Jst3zegdo.
65303605 g@gdol 658mgd0, 08 3FgMHgdoLs, HMBEgddsi osbsycgl oG E33Em3bgdo.

b0 dm393bm 5396530 5090 No5 bodwddo 3serobmemmyom®mo B3gdEmo 9;39bstrgoms
93360L 356330900l 8995039bMd0M LM EMS IO 5©IMABES (L. 1).
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by, 3. 3306053bmggro, dofMo, FHowo Ne2-ob Igbsdg 60dxddo  s0dmbgboero

5900 bol IgMdbols ¢Moggowwmo Mx©99d0, HMIGE0E MOxBol dglsbsbo FmMFwols
Bsdmo Mbs ymaowoym
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40um

L. 4. 3306053bM39wo0, ool 139bgddo smdmBgbowo: 1 goGmwodo; 2,3-bywols
Jumgowol dmF3m; 4-mdol Lmzmlb Mycoraceae-li L3mGos; 5-7-6539wol Lmgml Sordaria-s
L3MmG9d0

3960LsBM3Ms 26 9;3965M0L IBH39M0, ©oxoJLoM©s IBHZMOL ToM(33Wwgdol 4bIYdO.
Lo0bBgOgbms ol BodBHos, ®md 1B3gdBHMOL momddol g4zgws 3MA3MBY6GHO  MITFEMZH
93396569L 8093793690s. gl 30639 Moydo 353b30s (Tilia) s 53 LObXOL gHM LadMmg3sMsEOMm
dobsbg oo 42 BHZMOL FoM339C0s EOIMIEPOWOD. “sIMS30 Jmeamlbgdol (Apiaceae)
mxobol  o®mdmdoygbergdo. 093005  39MHEOLYdIO™ms  (Rosaceae) 9BH3MOL o033 gdO0.
36535¢00bMma0MHo  Bsdmgdol xamxdo s0dmPgbowos FMEIOOL ¥sdMsgzo  dMLLO,
3363900 s 93000gMHToLo (LY. 2, 6), M3 GOl sOLYIMBOL ¥YEHYSMO sOYMTIBEH0s [2].
L50bEYOGLMS 500b0TbML, HMA dgbmomg Bodwmddo dgzMos bols IgMdbol GMmodgswrmEo
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bmE. 5. 330053bM3gwo, dofieo, Fhowo Nel. dofxmol 30639 05@s3Bg s0dmBgbowo
bed@ob (Triticum) 9EG36OoL dsM 3300900

MXOJ©Jd0, M3 B3960 sBMHom 03 bob FMOHFol bsdmos, Losg Mogwo b

gmgooygm dgbsbmemo.
FOowo Ne2. 6OHmamO3 339 900b60dbs, dgmeg  FOHowo  353900989os  dofieol

BO©OWMgm 3909do. 5Joi3 30603900 0539300 gmgger 10 13-do s©gdos 5 bodmdo.

210



XXIV Proceedings of the Institute of Zoology 2015

609780 Nel 509gd0s 3060390 05393Dg. dob 3seobmemyom® b3gd@®mdo, 0bgzg OMAMOE
Nel 3®oedo mdobo®mgdl bol dgmdbols GModgomMo Mx9gdo, Moz 0dsL 60dbsgl, HmA
dofimol BOowmgom bsfowrdog 053930 bol Mbs ymaowoym. Loob@gMgbms ol Boddoga,
O3 5453 893605 53580l BmmMEol 930 MAoLO, Mo3 Fowmdol bsdmo »bos ymaowoym.
39620005 §o0Im©pqboo oM 330369008 BoBMMOomgdo s bbsddgwo. 500bodbgds
bmgm  gemdNlol  BL3MOMGdOE, OMIWGdo3 0DBOEIds  ©FMTs39d0  Bossyby o
90008t gddggdol sOLYdIMdOL BsB3969d9w0s.

603780 No2 5093905 doffmol dgmeg 05393005b. dolo 3serobmemaom®o 13gd@mo
339bsmgms 9EH3MOL FoM (330900l I35 RIMOM36930m S LOIPOMO J5FMOMBY3s. 09300
bm®deol s bbgs Lomglio ds33c0m36900L 339600 (L. 4). sdmBgbowos s3Mgm3g Jotol
(Hordeum), 93600L (Avena) ©o ®9A30L (Panicum) 09EH3M0L 95M3E3¢g00. 500bodbgds
5369039, 356(33m36900L L0139 gdol IBHZ9M0, FoRo0M: bogo®domsds (Chenopodium
album). 3565055 oMIm©Ygboo bgdigbotmgms 3B39MH0 s GHYol 2309MGgdoL L3MMYdO.
Bo3mgbos fomwols (Fagus), dmbob (Quercus), mgwsl (Ulmus) s s6gob (Betula) d@36m0L
956 (3302900. 5OE ) 0bg M@ Hofzmzbgdol dBH39Mo. gigbos bsdgo (Picea), bm3o (Abies) o
10330 (Pinus), d0mIgd03 gLl IbmEm dmolb Bgs LsGEYgedo 0BOHEYDdS.

o3 999bgds 96535 obmmyome  b5dmgdl, dgmMg 05330l 13gdBHMTo  FoMdMBL
956330036900 Lobsdgdgwo s Fomo  BoEMWOmMGdo.  FMH3Eess  bol  gMdbols
GM5J0500mM0  MXOIIO0GE. JoMRos  Homdmygbowo bgwol Jumgool dmF3m, Mo3
G™IMYO0L Bsdmo Mbs 0gmb, MoYd BgMs©o dmF3Mm, MMIgEoi 50sdobol Gsbloidgwls
5boLosmMYdL, 59 56 F9a3b390M0..

603/80 N3 s¢gdmos dgmeg 05@930L HBgws 8gbsdo. 3swrobmwmyom®o 13gd@Mmol
dobgz00 gl Bodwmdo FoMdmogbl gobsdsmbgdre MOGRWL, oyt dsbdo gME3IMOL
5961530  dMLo >  Mogm3zsbo  I3gbsMggdol  IBH39Mm0s. mvy 3JoM3gw  FOowdo
500mBgbowo MIBWo 353b3oLss (bgdigbstgms Fmeol o 353b30 MIoboMgdl), dgmerg
FM0ool d9bsdg 6odmdo dgeml 0530l 65dml HomBmoygbl. o bgdigbstgoms dG39M0
9GO0, 35¢0bM™a0M 139JGHOT0 FoMBMOL dosbm360 I39BsMOL 50396l (Alkanna)
d33M0L  35ME3wgd0L  Mom©gbmds (LY. 7). 500603bgds dolo IEBZOOL oM (33¢gd0L
396@9d0g.

Lodo®mggermdo 53 93gbodol dbmemo gMmo bobgmds 0HBOmEYds. gl ool Alkanna
orientalis (L.) Boiss., ®HM3geoi 293039gdw9eos Lods®omgganml LsdbMgom bofloerols dmob

93005 @5 9995 Lod@Eywgdol Mo R9OEMdYdbg [6] (3. 290). sew3sbs Lormzgoglbm
0583wM3560 839bsMgs, Bolo B3390 6533605 LoBsM-boMsdIl 30560 dGIOBY ML 3gMomols

LoBoMbol FmMFqerdo, bosog J0(335¢90Wl MoBWO Bos@sbgl [7].
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L. 6. 330653bmM39wo, dofMo, FOowo Nel-ob dgbmog bodmddo swdmbgboero

3MA3O0L 31930, HMIWGOOE 9REOL SGBYGOMBOL 0bEOIdGHMM0s

om0l gobbogrme d9Lsdg 60dddo B30 M mM3g, LB3S MoRwMm3zsbo I39bstrols

933M0L  FoMmE33wgdo.  gugbos  35MEOLYdGMs  (Rosacea) mxsboll  HomImBoygbergdo,
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Jogamlbgdo (Apiaceae), @owowm (Centaurea), oe0s6M30 (Achillea), bs®dogo (Carduus),
LGOS (Aster).

36535¢00bMEMyoE 659090l MMl BEHIOMOL dllgdol oMEs dg3¢M0s bol dgedbols
G5d9oM0  MxMHJId0, M3 MMAMEOE 300390 FHowolb dgbwmg bodwddo, 0d bol
F960 3ol B5dmo Mbs 0gmb, HMIgedos Mox3wo 0bsbgdMms.

603m80 No4-ols 35¢obmemaom®o b3gd@®mo G3MOL JoM33egdol d9dsaqbwrmdom
0560005, 500b60dbgds  bm®mdEgMgdol  LoMgzgugdo.  6s3mgbos  FobFMolL  (Urtica),
BoOLAsbm3ol  (Achillea), SuEGH®OL (Aster), 530b0L (Artemisia), 356003535FoLbs0MYdO
(Cichorioideae),  bs396gomsdolgd@bo  (Chenopodiaceae) o  Ubg.  bsdspo96me,
3535¢00bMEMyom©m0 Bsdmgdo 5 M35, MI0BoMGAL Lobsdgdgwro, Fodmeomgdo
@5 bol  3dgmOdbol  BHModgowmo  MrMI©IO0. 093005  9RMIMNZg  ododol Mmool
930©gMo M0 MXM9I00. 5453 900603690y yswdzgbotgms bsdmgdo. 89305 Lmzm
3 3MLol BL3MMYOO3.

3obbommwo dgmombg Lobxol 3seobmmyomE 139d@G®L gaLs3LYds Bodmdo Ne5-ol
139dBHE0. 5453 ©@MI060MYOL FoME3eM369d0L LEbsTYOdYO, Fomm0 BoGMEoEJdo ©s bol
3960460l MxM9wgd0. 6333605 bmMdOl s Bbgs Lomglo FoM33ermgbgdol d@39Mo s
9500056 5MLYdM0 LaMg39egdoL IEBHZMOL JoM(33¢)d0.

3905 33bboMmo 2 FOowols, ool bbgosaolibgs sa0wsl 306390 0G930
BOMAWYOdo  509dM0s Lsdo 60dMmdo. Fomo UB3gd@BHmgdol bobosmo gdmbzgzs 306390
053530056 50930 603190l b39gJGHMYOL. 893605 bol FgMHIbol YR IYIdO, Moz 05Es30L
56 bob FMmFwol Bsdmo Mbs ogmb. s®ol Looglo BoME33wMm3b9gdol Lobsdgdgwo, dsmo
ROGM0GHJd0 O IB3MOL oME3w00. 500b0dbgds Jot(33¢0m36900L Latgz9ewgdo. 65390l
b3zl B3MEOYOO  BHodumbmBomEs MBOM  IMIZ5WRIOMZ60s.  FoboLIBOIM  Lm3zmgdo:

Sordaria, Neurospora, Chaetomium.
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b6, 7. 330653bm3geo, oMo, FMmowo Nels Ne2-do smdmBgbowo  moxemgsb
933969090 9BH3M0L FoM33wgd0: 1,2-353bgo (7ilia); 3-bs68sgo (Carduus); 4-85633w 36900
(Poaceae); 5-35005353535UbsoMbo (Cichorioideae); 6-11-5¢03565 (Alkanna orientalis); 12-
3MH3O0L 39L0o; 13-839E3M0L 3wsbFo
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390093900L gsbbogs
OmamO3  3bgsgm, B3z96L doge  asbboemo  dofmeol mGmogg FOHowol  39bgdol

35¢0bm Moo B39dGHM0 BMYsI Abyoglios. HMYMOE 9339 500b0dbs, JofIMHol 0s?)30,
ooz Losmsgbm  ogm  dmfjgmdoero, bol Mbs ygmgxzowogm. bol 0s@e3bg  @odsdols
ROMEYOoLRd  @Ibo  Fowmgzo  gxobs.  Losmsgbmdo  doMomss  0bsbgdms
bmOHdMol Fo6030 s dgbsdwms 8430003, MoYb 39BIddo bs3m3zbos Lobsdgderol
QOO M5MEY6Mds. BJ300 S bMMdEgMo Lol Jumgowol @maMgddo 0bsbgdms.

o 0b@gMgLlL 0f393L6 MmEM039 FMowdo bs3m3bo MeBwOlL sOLYdMdOL 335¢o. MBS
500608bmU, HMI 35e0bmEMmy0sdo 496535MHbYdMWo MsBwols s Msxgols 3OHMMJEHIOOL
33w935 ©0fgm X. ©o3ubmbds 0bawrolido [8]. mo30L 39803530580 ©O3LMbO ASTMYMRL
690m960dg  300FHIMHO0MAL, O®Iwol  dobgz0m  bEgds  49bsdsMbgdMwo Moyl
009b63H0%3035:309. Jugbos: 1) MoBwM3zsb I396509ms 3B3MOL 360d369wMm3560 GHodumbmdowm®mo
9905096 mds; 2) 3B3M0L FoME3wgd0L 39MP0 OEMEMds; 3) BH3M0L 3mb396GHGo300L
do0oo 95B396909c0. M3, Bmy 990;bgg35d0, Fogo0mo, MHMEILE SOJgmEmyomEo
F96 3ol G030 ©sbs305690w0s Bog BogM0w0 B0s@IH0M, 19730l 0EIBEGH0R03530S
OOMwEIos  [9].  50bodbmwo  3OMIWIIOL  osfy39BHedo OO  OMEO 0053585
30535¢00bME Moo boLosMOL BBsMbgdds. LordsM0s MoRwdo sdmBgbo §E3MOL
dLbmlgdby, Bo0d JWsbFJols s 9g30YMToLDY. 2o0m0oM335, MM ByxdoldogMo moxgerols
608xdd0, HMAMOE 0s6589MM3Y, 51939 2obsFoMbdETo, sHOL BBH3IMOL dLLgdOL s
3w0bFgdol  dozmmbim3dowo bsdmgdo [2]. g, 30 oRw0OL, 330¢0L, ©obygEol,
0583 F0L s B3 Moxzwol 3M:MmEYdEHol s®LYGdMdOL ddEs3M0 TGHJO0MO 5MRdgbE0s
(4, 10].

330653bm3wol  JofMol  Lomogbml  godmzzwgme m®mogg bsflowdo  smdmBgbogn
58Ol 35¢0bmma0e B3gd@GHOL sbolosmgdls B39l dogM gobbowmao yzgums m3zolgds.
139dBH®T0  EMI0BoMGOL  MoBM3sb  F3gbstrgms  BB39Mm0, MHMIgoE  FgLobodbszood
O30, 3500 IBH3M0L 3mbEgbGHMSE0s MOl oo @S, o3 835605, L3gdG®do
39625005 FoMdmybowo 3E3m0L 3LLgdo s JasbFgdois. s30@™a 933L 4ocgdgs, GMI
B396 09230005 351336000  —  Loomoglmdo  bs8z0ws  0bsbgdms  monwIol
3600369crm3560 Fo6100. oGO 0bsbgdMms Lo3dom© oo BmIol bol  FMMFqedo,
5096 L39JGH®A0 do05b B3 bol IgMHJBOL GHMoggowmEmO s bbgs Bodob vxmg9do.

5939 Mbs 5©00bodbml, MmI Lbgosbbgs FMOFgedo 0bsbgdms  goblibgegqdmwo
0583@00. LOMNIZLML AOHOEM 650w do, Loog 393900 gMMg FOHOWO, INMLgLYdMWO 0ym
99 ml  Y3530¢gd0L MOBo, FogMsd 08 FMOIFgwdo GMIgEog dgobobgl Lomoglimls
LodbGgo bsfoendo (FMoo Nel) 353b30L moxwo Mbs ymgowoym Bslbdwmaro.

05830l 35¢0bmmmyom® B39JEH9dBY YMHPbMBOM, MHMIgEdos SOHOL 3 GO0
956 (3302M36930L s 50530560L LoEbMzMIOdYEMB sOLYdMWO LoMgzgus I3gbs@gms dE396Mm0
MBS 3035M9EM®M, HMI NGO 56O SGOL 39¢OO BMEIOOL S 00 93BG IO Mol
Bogmx0s.  398373H3M)MI0L 396300560930l MBOHM  SEOObEgwo 3350 SEIMBgbowos
399539600l 2oL mobol F16Ferdo, MMIgEos, OMymeE 3bmdowos, sy bymeom®o
OOHMOM MM00EIdS [10].

o3 d99bgds  00MMObEgEo  55d0bol  FME3sHgMdL  QobboE SO DBY, ol
dobg3s MmO Bofomdmddggdsl, slg3g IYEbM3xEgMBL. 0ym 39630056900
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dgbmEmdgMds. 000glGIMEs OMAMME bm®mdsero, 51939 Jgdo, d3M0s s F9BH30. Lywrol

30GMOSE 9339 9OLYOMIPY, MY bgerol Jumzowrol 65dmgdo »bzswss HoMBmoygbowro
bo3930L  3oEobmmyom® B3gd@®do. g4z9ws GHMIsMs, L3 BMOBdWGMWOL ©s BJz0eol
3oM530 065H9dMm©s Yol Jumz0obsD 0gm ITHBIIOME0. Tg3bM39gEgMdOL SOBYdMBOL
3960 5MmdbE0 653900l Lmgml BLEMEYOOL sOG 09 0bg 30O MOMPYBMDSS. 39RO 0y
396300560900 9953993 3MGMOS.

39bbome Mga0mbdo, GmEaLlsi JohmOo BM6J30mboMmYds, 0MA3w03, dMbfMMYdY
3930 9QRO0WYODY FNWANOIWO @WBEIFAHO 0gm FOZOFILIINWO. dF, OMYMOG 11339
50360369m, be®deol o Bbgs dsM33m36900L ysbgd0, bgarol bosmgligdo s domgdo Mbos
g4mxzowoym.  050gddo 39350 5  mbowo  dm3gegom.  d60dzbgwmgzsbo  syowo
L5dM3MHOOLMZOLOE OYM FoTMYMBOO.

90056 50 9g3bY 30 BIODMBMNEMZ560 BYg 5OLYIMOD., LoSE 353b30, OEbows s
dmbs  ©MIoboMmgd©s. I0bsMgadol  Fowol Gygdo dMOYsbos 0BOHEIOMPS,  MoEY0
300853 vMH0 30OMdYd0, Y3566 FgsMgdom MBOM Bm@Eom ogm. bimMgo bm@om
3000085335 39653060HMds MdOL LML gog3MEEgds Bomeglmdo.

M3M® Jooew Jngddo fogwobl, styol s Fofizmzgbgdols Byg «bws ymgowoym, bowsa
130330L5 @S 65d30L QoM LmFo 0BOYdIMs. LML, 0lY3zg MMAMOG (353b3L, GdOEO
Bm@om 30005¢OH0 300MdIO0 JusFOMMYDS.

5133365

969000l ML, 5649 7000 Herol Hob, J3gdm Jomomwdo s0EdMoL GHgMHoEHMMH0sDY
9ofodmddggds 39MA90 0g4m  gob30m6M9dMwo. 0mgligdM©s bW, J9Mo, T3600,
09330. 0509030 35350 S MBOEro IM3gs3om. LYWL 3MWEGHMEMSE 339 SMBYOMDS.
dofomndmgddggdoll 3oz  2ob30msMgdsHy  FowmOomgdl  saMgmzg Lmzm  yarmdmliols
1B3MOIOOL OO MHMEIBMBS, MMIgwoi TbMmEmE ©Es3T5390w, BB3096 bosIybY
0bMHYds

396250 0Ym 25630050900 IJBYHIMJM05. MOBEOL 35¢0bmwmyon®o 13gdGMHby
©gMEbmdom, MHmIgwdog 9MOL  IMNWEAHMOMWOo  BoM33W™m3bgdol s 5sd0sbols
LogbmzMdgmb sMLYdMEo Latgzgwrs d3gbsdgms 933900, “bs 3035M9MEMm®m, OHMI
0OBRE0 5O MO 390IMH0 BMABHIOMO0L s 030 IIBMGHIMOL TOMAoL bogmzzos, GMIgEos
9m30bsmdmE BMBH3IIOL 0bsbogs o M3os. byzsgdo obsbgdmms mGmo Lsbol -
39330l s dgEml 43530gd0l MOGO.

3o6bomw  B9MmoGMOH05Bg Ig3bm39wMmdsE 1309ME oMY 0Ym 2563005693 O,
Gobg3 65390l bm3ml Sordaria, Chaetomium, Neurospora-li L3mMgdol 960d3bgwrmzs60
50Mg6Mds J0m0mMYOUL.
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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.

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
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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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bs3L9d0L 6995¢MEMBSY6s EIBZEYo LoJoM0139E MW

9- 3Jo®0830a0!, 0.9¢00535!, . J096G0?% ™. 3Jo@0830¢0l, b. ds®smMmOs!,
3. 303M5330e0l, J. 30300830¢03

loaosl babgardfogm «60396LEHIEOL Brmemyool 0blEoEwEO
250w30L HLMOggeol LobgErMdOL MbogaELOGEIEO

30osl Labgwdfogm Mboggdlo®gEol dm@sbozol obbEo@m@o
eka.tskitishvili@iliauni.edu.ge

BLAMJHOo. Tgbfogwowos b3 gm  Lodomzgeml mMo  MHgRombols (53565 o
00960900) Lbgosbbgs domE™M3ol (435, Bossgo, Lbgsslbgs Lobgmdol bg-939bs0ggdo)
bs3b9gdol  BgFoBHMOMRPebs.  IYPIBOE0s BIMBOL  BHodumbmdomGo s  93MEMAOMO
LEAHOWYIHMOS.  HIFOLEHMOMYOMO  BIToBHMEIdO 96933690006 9 Gogl:  Enoplida,
Monhysterida, Areolaimida, Dorylaimida, Mononchida, Rhabditida, Tylenchida, Aphelenchida,
Chromadorida, 24 mxobl s 52 34350L. 48 BMm®06 LobgmdsdEg MJaoLEHMOMdMos 43
6995 ™9, 343505009 5. MI0boMmGdI6 mxsbgdo: Cephalobidae, Qutsianematidae, Trypilidae,
Plectidae, Tylenchidae. g3m@maom® LEOJGHMOsdo Fomdmpagbowos Byds@m@gdol yzgws
AOMBOINWO  XYMIBO, 53  9LGHMOIOL 33900l OLOLYdOL Lo FoMdIL  bogligdby.
LobgmdoMogo  9905agbermdols  dobgz000  GHOMBOZME  X3Rgddo  ©m3obo®mgdab
059dBH9Mm0mGHMMRGO0 (33 Lobgmds), Bs0MFs30900, 30¢0xs00 (21 Lobgmds), 8@o3gdwgdo (14
Lobgmds),  356M5B0oGHd0 (BoG™M3gdobmgdo s  d03m3gerdobomgdo) - Yy39waby
330MgMHo3EbM3560 X ymR0s (BgLsdsdolo® 5 s 7 Lobgmds).

50396005 50MLOZEID O IBOZWGD LodoMM3gEml bogligdol bgds@momaswbols
abgo3LdoL 3m9B0(30YEE0 F5356M0L BMEMmTMEOL BobgE300. 0g0 15305MmE IBdSE0s Kj=0,027.
500mb3wgm  LodoMmzggermdo ©mIobo®mgdgb myxsbgdo: Qutsianematidae 4 a35Gom s
Plectidae 3 2306000, obogargo Lodo@mzggarmdo 3o mxobgdo Cephalobidae 6 a35om o
Mononchidae, Trypilidae, Tylenchidae U1s3-bsdo g3sM0m, Mg B3960 sHBOOM JoB30OMBYdMWOS
3W0dGHMB0  306MHMdJOOL  2oblb33900m.  OLOZWID S 5IMBIZWgM  LodoMmZggeml
bboobbgs  dom@m3ol  bogbgdol  67dsGHm@mBomboll  93m@maom©® % awn9ddo
054BHIM0MGHOMRBIOOL  EMIoboMgds 30 SILEGHWOGOL 0F  FbOBOYOL, GMI  bogligdols
69053 ™m©9d0L oMM 1533980 MYLMMLOS  BJBHIMOMEO BmOs @S bsfowmdmog
095003965699%0.

095GH0x803E0MdMo  bogbgdo  (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.)
Hiib; Pylaisia poliantha (Hedw.) B.S.G.; Hypnum cupiessiforme Hedw. s 09g6gomosb Fissidens
exilis Hedw; Lucodon scivroides (Hedw). Scwager; Amblistegilla subtitelis (Hedw) Loeche)
9093110396905 7 mxobls, 10 23560L o 11 Lobgmdsb.

boglbgdo  23b3w0gds  g3zgws  3mBEH0bIbBHBY, Fom Mol bGIMIEH0©sdo, bdoMo
994bG®90s¢cr e 306MHMdYdToi. olobo BgdoldogMo 93mboLEBHIIOL AobMYmEBgwo 3Md3MbIBEHL
Pom0mopqbab.  boglolbso®Mgdo, GmymemEz  wMdswwmgbo  83gbstggdols 9309300l
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39653 9dMo J0TsMmMEgds Fo0dmddbosh xamxal, MMIgEbsg G9w9dwos SOLYdIMDdS
505 FoMBHm d96gdM0g, 9339 YMHdBME 93mLoLEHYdYdT0E, bY-039bs0MYgdDY, 93909,
093H™bol BogdBHY, LobErols LobwEsgzbg. boglgdol (39399 X IRIOOL J3MEIMEOWIOO
3H900L s BoWMy)byBMEO 353006900l Fglobgd dsewbg oMo dmbsi3gdgdo Imo3dm39gds
390 MoOH0 HoOlierosb. ds00 oo bbob ob dysto ©s093300ML 50O 396980l
930bmdozsdo o 99obs®BMbgl  ogo  3mBEH0696@3Jd0L  BZmEOToGMYdOL,  3¢0dsEHol
339093500 M0L 5 3965090 LOGFIOOL BsIMYser0dgdoL MOHMMEIgL 306HMd9dT0. Jom0
5MLYOMBOLIMZOL 15335M0LOS BHYBOL O MOMEIBMdY, MSE 9GHIMBBIOMT0s, A5BLSIMPMIOOM
b9bogMgeos ol 50900, OMIWgdoE 39dmoMmbg3s 65¢gdgdols Fo®mdo Msm@gbmdoom.

bogbgdl,  OMAMOE 90 wLLdYmRwl,  09gbgdgbh  Lmzmgdo,  dsdEBHIM0gdo
d03mmbsdysemls Lbgo Dotmdmdsp9bengdo, MOMIgms dmeol Lobgmdomo
9653500 5396MM3600000 bl MmMMGO0m  2odmoMBY3056 bgdsBmgdo. olobo doMomowi
60505308 530LBsEIFLMZMYIO0 BMOTJO0s, OHMIJEmS FnOmOL IMs3ws© 23b30gd0s6
2%0G™M39wd060930, 303mbOMRsAJO0, 35JGIOOMGHOMABIO0 ©s IBHS390w9d0. dmbso3gdgdo
b53L9d0L BB MOMBMBOl globgd gaLEBNMMYdS DMPSOE BIMBOL DBrrmygmAGsg0E
565¢00DBL [1] o 3500 MGl b o3Lgdso-356Lbg03930l oAIbSL.

1960-70-056 §e0gddo  500mbogegom  Lodommzggarml  BgMo@Mmemosbg  Bodo®mgdmwos
33093990 bogLgdol bgds@mEmasnmbols dgbfagerol dobboom [2 - 5] sygbowo Bsmbols 55
RMOI0EB  Lobgmdsdwg 0IbGH0R0E0MGOMWos 45, 2350509 10 gm®Ts. dsod TGOl
393609Mg00Lom3z0L  sboewo 4 Lobgmdss:  Eudorylaimus — georgiensis; E.  paramonovi;
Microdorylaimus parvissimus; Mesodorylaimus vulvapapillatus.

50539 3960m©do  3mwmbgmdo  godmd3zgybs  dMFglzol  [6] 65dO™Io  @olagwgm
Lodom39wml  bBsglgdol  69ds@mEmasmboll  dglobgd, ©®mIgedog  IBOJLOMYDOME0S
B90sG™m©gdol 9 Lobgmds. 0dolomzol, MHmI MBROM  FoGomE  Homdmyzgaobs s
LOMYNROWO  goa39gbss  8mbs3gdgdo  ©olsgamgem  LodoMmzgwml  bogligdols
B90sBHMmOmBomboll  Gglobgd,  slg39g  992399MGO0bs  sIMUBLggm s ILOZEG
LodoM39wml boglgdol 69ds@GHmEmasmbols domdMszswagmmabgds, 2010 Fgurl Bg9bl dogem
d9a60m30m0 0465 bogbgdol 1s305m© IO FsLoErs OLOZEGe  LodoMmM3gEml M
6gaombdo  (5FoMs - d50Aol  dMGHboIMMo  dowo;  0dghgmo - HBgbGIRmbol
3996030350003 930).

0530l dMEobogme dowdo bgds@mmasnbols Joloens dga®mgoos 99dgao bobgmdols
bs3Ugdsb: Leucombrim glaucum (Hedw.) Schimp. (bosogo); Amblistegium varium (Hedw.)
Lindb. (J3s); Hypnum cupressiformr Hedw. (foggero); Eurhynchium lians (Hedw.) Lindb
(bossyo); E. speciosus (Brid.) Milde (J3s); Ctenitium molluscum (Hedw.) Mitt (J3s); Neckara
complanata (Hedw.) Hiib (©@gboens); Pylaisia poliantha (Hedw.) B.S.G. (foggeo); Hypnum
cupiessiforme Hedw. (bosqoa0)

BobEGOIRmMbT0 b9do@mmasnmbols dsbogms dgacmm30e0s d99ga0 LobgmdOL bogligdsb:
Fissidens exilis Hedw (d3s); Lucodon scivroides (Hedw.). Scwager (35900, 0gsbo); Amblistegilla
subtitelis (Hedw.) Loeche (0gs60). (boglbgdol Lobgmdgdo 0@9bEH0xz0E0Mmgdm0s 0grosL
Lobgendfogm MbogzgMLo@g@ob dmEsbozol 0blEodwm@ol 833w 935Mm0L J9093956 GHogodzowols
dog6).

0963053030690 boglgdo 39693903693056 7 mxsbl, 10 350U s 11 Lobgmdsls.
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b53L9d0s6 69gToEMOYdOL Qodmygmazs, 9990 33905 S FMORM-BsGHMToMO
33935 bgdms BoEGM3gedobomnmema0sdo Jowgdwo bsgMmsdmemol,m bEebwsM@Hgdol
d9L505d0b5.
LodoMmm39wml Bb3sslibgs dom@EHm3do sygbowos 69dsdm©gdol 80 g3m®ds, HMIYEmoYsb
LobgmdsdY 0YbEHOTR0E0MYOME0S 66 TBMEM 23565 30 14(5bG. 1).

©dLO3Wgm  Lods®mzgermdo  MgaoLEMm0MgdMwo  5gdo@mEgdol 48  BmMIosb
Lobgmdsdg 0wIbGHORBOEOMGOMEos 43, 335000 5. sIMLLgWgm @S EILOIZWID
LodoMmM39wml  Bombolsmzols  Loghom  oym 22 bobgmds.  dgLodsdolo  Abgogligdol
3M98030906GH0 93500l Bm®I Mol dobgz0m @sdswos Kj= 0,027.
b53U90d0 OJAOLEHMOMYdo 59ToEMPYdO Fobg3M369d0s6 9 Goal: Enoplida, Monhysterida,
Areolaimida, Dorylaimida, Mononchida, Rhabditida, Tylenchida, Aphelenchida, Chromadorida

Gb®0o 1. 50dmbsgzwgm ©s @alagmgm 25 | Nygolaimus sp. +
bbdbﬁ)m33@mb bbsb@bbb3b 60@6(7)301) 26 Aquatldes intermedius +
BgsmEmnsmbs 27 | Paravulvus sp. +
28 | Mesodorylaimus abberans +
g ¢ g 29 | M. bastiani + +
& & & & 30 | M. mesonictius +
h D [e] "
bgdsomeqdo 3 8 g & 31 | M. signatus +
e €| A& _
® B —:’6} o= 32 | M. spengeli +
il - 33 | M. subulatus +
1 | Chromadorella sp. + -
_ 34 | M. vulvapapillatus +
2 | Alaimus arcuatus + - - —
_ 35 | Opistodorylaimus cavalcantii +
3 | Alaimus sp. +
4 | Amphidelus lisus n 36 | Drepanodorylaimus flexus +
- i i +
5 | Amphidelus sp. " 37 AIIodoryIfalmus alpllnus
- 38 | Eudorylaimus acuticauda +
6 | Tripyla glomerans + i
— - 39 | E. carteri + +
8 | Tripylina arenicola + + R
Baratrinila minoia - 40 | E. georgiensis +
aratripila minu -
> P i 41 | E.leucarti +
10 Eumonhys'Fera dispar + 22 | E paracirculifer "
11 | Eu. vulgaris + 23 | E. paramonovi -
12 | Geomonchystera villosa + + 44 | Microdorylaimus parvissimus +
13 Cyllndrolalml_Js communis + + 25 | Tacamangai dogieli "
14 | Plectus acuminatus * + 46 | Ecumenicus monhystera +
15 | P. annulatus + + 47 | Pungentus sp. "
16 | P.armatus + 48 | Enchodelus hopedorus +
17 | P. elongatus + 49 | Enchodelus sp. +
18 | P. longicaudatus * 50 | Aporcelaimellus sp.
19 | P.parietinus * + 51 | Practynolaimus macrolaimus + +
20 | P.parvus * + 52 | Tylencholaimellus sp,
21 | P.rizophilus + 53 | Dyphterophora sp. "
22 | Anaplectus granulosus + + 54 | Clarcus papillatus " "
23 | Tylocephalus auriculatus + 55 | Comansus parvus n
24 | Wilsonema sp. +
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56 | Prionchulus longus + 69 | Acrobeloides biietschlii + +
57 | P. muscorum + + 70 | Chiloplacus symmetricus + +
58 | Mononchus truncatus + 71 | Tylenchus davainei + +
59 | Rhabditis terricola + 72 | Lelenchus minutus + +
60 | Diploscapter coronata + 73 | Malenchus bryophilus + +
61 | Mesodiplogaster Iheritierii + 74 | Ditylenchus intermedius +
62 | Eudiplogaster sp. + 75 | Ditylenchus sp. +

63 | Panagrolaimus rigidus + 76 | Aphelenchus avenae

64 | Cephalobus nanus + 77 | Aphelenchoides + +
65 | C. persegnis n asterocaudatus

66 | Eucephalobus striatus + + 8 A.hel?philus * +
67 | Teratocephalus terrestris + 9 A.parletlnu.s

68 | Euteratocephalus sp. + 80 | A-saprophilus N N
24 caxobl o 52 9350 (gbO. 2). 3905090000 ForsEro IMS35BIMHM3bYd0m 25dm0MmbgY3s

mxobgodo: Cephalobidae, Qutsianematidae, Trypilidae, Plectidae, Tylenchidae.

3b6owo 2. 65595@ Mool 256550 gds MH0ggdoL, Mxsbgdol s 2356900l Jobgwz0m

8
g c 2
c o)
2 2 2 £
el %) [w=]
g & % 2
3> € © S
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

Mesodorylaimus

Qudsianematidae

Eudorylaimus

@\ll—‘l—\l—\l—‘l—‘l—‘l—\l—\l—‘ml—‘l—‘l—‘l\)l—‘l\JHl\)l\J6)3(7)@060)63
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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

©5y)000s  Fombol  93mMmoMo  LEGHO®MIGHWGS. FoMdmygbowos  yzgams
GOMRBOINWO  XAMBo  [7], M53  s@LGHMMIOL, O™MI LoFoOm GOgbm@lo  b59gds@mEgdol
5MLYdMBOLEMZ0L bogligdbg MLYdMDdL. B3gbo dMbs33900 doMOMsEI© JamMbzg3s Misbmgwn
93GH™Oms [8 -12] 39360960 33¢0930L F9gaq0U.

Lobgmdoms dobggz00m GHOMRB03Mw X3Mndo ©mIobo®gdgb dsgBgMom@Gmhmagdo (33
Lobgmds), Boo®Fs309d0, 3m0RsAgd0 (21 Lobgmds), dES390wgdo (14 Lobgmds), 35MH5BOEGHIO0
(30¢™39ed0bmgd0 s 803m39edobmgdo) — y39wsBy I30M9M0EbMm3s60 XMmR05(5 Lobgmds
@5 7 bobgmds). (3b6.3).

69953 ™@9doL 93MEMa0MH0 X3MRBIO0 GHMmzozol dobgogzom:

Phitohelminthes

Micohelminthes

Predators

Omnivores

Bacteriotrophes

503MBO3gm 5 LOZWIM BogdoMmmM3gEml bogligdol bydsdMmmBsmbols Ggacgdolsols
50dmBbs, MMI 93509008  MOMmEIbmdOLl  dobgz00  SEIMLsZgge  LogdoGmzgarmdo
WOoEIOHMdYL mxsbgdo Qutsianematidae 4 a35Moc o Plectidae 3 335G0om. ©sbogwrgom
Lodo®mgzggermdo 30 mxsbgdo Cephalobidae 6 43500, s Mononchidae, Trypilidae, Tylenchidae
L53-Bodo y35m0m.

5960250, L5390 bOJsMM39 ML BsgLYdOL BydsdMmMRBIMBOL Fgifogrsd oa3565bs
ol 96Lbbgo3905, o3 SMBYOMBL 5T MO0 MJRoMmbol Gombol FoMdmdoygbgems JmGol
(@b6.1), 653 B39bo sDM0m 29B30MHMOYOMWOos  3e0doFBMHo  306MmdJd0L  Aoblb3sz9d0m.
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L3 g  Lodo®mzggarmdo 3535 GHgb0sbos s 9GIMLGIOMEo Boengdgdol Momegbmds
3930 gd0m 39&05 (8E0MWL DY, Bog3d0 boengdqdol fierom®o Momgbmds 2560 83-05).

dobgs35 0dols, MHmd 360d3bgermgsbo Auysglindss GHMMBOIME XaIBIOL TmEMOU,
SMLYOOMO  goblibgsgqdss  Lobgmdsms  Mom@Ibmdol  FBMHOZ. ILIZW I  Lodsemggarmdo

0543H9M0mxRgd0  FoMdmagbowos  JoMOMIEIE 55080 JIOLY s 3gdBH0wIYdOL
33509000, 50IMb3Egm  LodoOmzgerm FHMWME  MIVBPOGHOEIOOL 435M0m. ILIZEGo

bododmggwmdo  6soMFodgergdo oMo 9oL (omdmygbowo  d3gmxsb
Mesodorylaimidae-1s Lsbgmdgdom, 503mbogergom bodsGmggemdo mxsb Qudsianematidae — U
§o6m0mdsa9bengdom.

B30bL  doge gobbormar  mG0ogg d9dmbgzgzsdo  B5gBHYMOMGHOMBGOOL  MIoboMgds
(Geomonhystera villosa s@dmbogergm LsgsGmggermdo s Plectus annulatus @sbogargodo)
5QbGHMMGOL  IMLoBEOYOSL,  MMI  boglbgdol  BgdsGmgdol  doMomso  MHguIOLos

05JAHJMH0O BMMS S boformdmog fgowdzgbotggdo.

©3BO3WYM LodoMIMZgML BgLgdol bgds@MmEMmnsbols dE93g0geo Lobgmdgdol oo
39350 x39MM3600s OmamGE BbL, godmfzgmeos 1533900 MHglyOLOL LoFo®mdoo (Lbgs
69053 ™©9d0, HMEH0R9M900, Bywdszswbo), Mog sdsbsliosmgdgwos Fomswo GHgbosbmdols
306Md900LsMNZ0U.
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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) Hiib; 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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LsgdsMmm3gemls domIM35¢0x3gMM36900L dmbsEgdoms dsbs
300 Boesdg!, 3000 MsM-BBOTZ30M0?

93mma00L 0bLEHOGMGH0, 00slL Labgwdfonm MbogzgdLoGgEo
giorgi.chaladze@gmail.com
20@005L Lsbgardfogm wboggmlodg®o,
Lod9bgd0LIYEY3germ 393b0gMgdgdoLs s LEobgobMHM GozMwEHgEO
J- Boawemygsdzowob J. 3/5, 0162, 0d0wwoblo, bodsOmnggam

sciences_engineering@iliauni.edu.ge

BLGMgdEo. 003535 R9MOM369d0L 0b6@&9bbomco 33930l d9990
396L53MOGdIMs  60dBY™M3z560 by 06RMOT5300L  gO0sE TMbszgdms  d5BSTo

0539gMd 5 dobo bgedolsfzmdmdol gobMms. dmem mao ol 3s6ds3¢mdsdo dgoddbs
30935000  9hmzbmo 099 LoghHmedmMobm  d0MIMOZ5wRgM™36900L dmbosggdms dsbo.
bAoBosdo  ImEgdwos  LodoMmzgurml  30mAMegz5¢i3gMm3bgdol  dmbszgdoms  dsBol
(www.biodiversity-georgia.net), 0630056905, dmbs3gdms  dsHol  LGHOWIGHWOS
36058060500L B9 gd0. Imy3z5600s oMo LBEAIEGHOLEH0IS 30DOGHMIdOL s om0
06@&9MgLgdol dglisbgd.

15533569 LoGY3900: BOMIMSZ>WBINOM369ds, IMbsEgdms dobo.

dgbsgsemo

250 Hemobls §ob 396 obgd 4obloBLzms 3bm3zgwgdol s 83gbstggdol 3esbogogzsools
36M0bi3o3goo [1]. 93 3gMomdo obgl dog® 10 000-dg sofig®owwo Lobgmds  1.5-1.8
do0mbsdg o0boM©s [2, 3]. 0683mOT5300L  ©IMH™M39d0L  3OMEgLdo  gobls3Mmgdom
36OHMOYdGHMOHO 39O 9M0Es0039 Lobgmdgdol dEMs35ERIMOO s0fges Lb3zoalibgs
53GHMMmgd0l  JogM, 53  doMmOMO©I©  odmf3gMo  0ogm  GogumbmdolBgdl  ImGol
300Mbo3ogool  LoGommgdo.  0bgm®Isgom®mo  3gdbmemyogdol 4963000569350
d9L5dEgdg0  gobos  0bBMEOTs300L  LHMIx0 s 98gIBHWOO0  25D0sMgds  Lbgoslibgs
939469080 9mIMdo3zg d936096M9dOLIMZ0L.  BdOMIMSZoRYMHM36gd0L Tmbsgdms  dsbgdols
90DobL [omBMmopqbl Lobgmdolsmzgol sMLYdMo dogwo 0bxgm®mdszool gho LbogmEgdo
39900056905 [4]. dmwm m3o ool gobdsgarmdsdo dgoddbs dMogscro ghmgbummo  mv
L5gMHPIMOOLM  BOMIMS35WBINHM369d0L Fmboggdms dsBs [5]. 8139 d93GM0s MMIgE0dy
3939990 BogJumbol 8mbsggdms 35BS, Tsgowoms AntWeb [6] MmIgwoi dmoiEegl
Abmgwom F056339eg00b g3svmbsls. d0mIM 935w R9MM36980L dmboiggdoms dsHgdo JoM0MSI©
139305¢0bBHdol  oghH  0gdbgds  ©  BYOIIBHOMYds,  MIEs  SMLGIMOL  BoOMHM
LoBMASMYOOLMZ0L V0s 398-239MYO0E, Fogowoms® 3Mmgd@o Wikispecies, G®mdgwoi 400
5m55%Y 9 LobgMdsbHg 8903o3L 0bBMEODs300L [7].

LodoMM39W M B0MIMOZ5WRIMM369d0L dmbszgdms 5By 2007 {owl dgoddbs ogom
056MBb0dZ0ol  JogH  5MOLEAMIZOMIM  MMYBODsEG0s 39339500l 9bgdgdol 33930l
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396@®00. 2009 {erosb dob 530bolEHMOMGdL SHMME309wgdL 0wrosl 1boggdloEgEol

9300ma00L 0bLEoGWMGO. 2010 Herosd 390 439MOL 5A0bOLEHMOMGdL s FHgdbolzme
MBHOHMD639wYmRol SHMME0E9OL JoMmEMY0 Boesdy. §0bs3gdsMmg LESEH0530 5dmygbgdvyero
A9JbGH0 @5 0NLBHME0JO0  §IYsMds  20MmMY0  Boewsdgl  LomdBHmOm™  obgMEoEoL:
»2959Mbgdwm  3bM39wgdol  IM35¢RgMHM36900L  BMmEIE0Mmgds s dmbsggdms BBl
396300006905 39335L00L 93mMg0MmbolmzOL™.

dsbsems s Ggormapgéo
36maMsdoMgdols gbs

390 239600 dgjdboeros PHP, HTML s JavaScript 3G0my®s3meo 96900l 99939mdoon.
13(03GHOL doMoMso bsfiowo sFghaos PHP 3Gmy®msdme 965%Bg - 36m(39000960mw0
©3OMYMH539000.

PHP (30396&9Judveo  360930m3um0M0)  §o08mo©ygbl  bmasmo  ©sbodbrargdols
300390 9bsl, MFEs ol JoM0MOI® J98M0Ygbgds 390 3MHMPMToMdOLIM30L [8, 9].
PHP 96096Hm0 y39wsBHg go6Omm© g90mygqbgdso gbss 390-360myMsdomgdsdo: 2013 ferol
05635030 390-Loo@ 900l 39% 0g4qbgds Aol [10].

3b539305 35BoL LGHOMIGMOS

00mIM535BIMHM36900L dMbs3gdms d5Bol BHgJuBHMMo 0bxgmMTsz0s 0bsbgds MySQL
9dmbo3gdms 05Bsdo. MySQL §o®dmopqbl ®os 3mol ddmbg Ggwszom®do dmbsggdoms
05Dgd0L 9bgxdbEHOL LobEgdsl [11].

390-339600lb MySQL 0mbsggdms dsBs bwmo 3bGHowolgsbd Fgagds (Lyydsmo 1).
30 gdol 936106 ©s39380MHYdS bmM309©Ids MboZs Mo bggEHob ,Lobgmdol®
39939m00m. Lobgmdol BggBo §oMm8moygbl d0bmIobsw®  smobmem Lobgwls (33560
Lobgmds).
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6930LGHMSE0
ol

— AR

d535600 3bGHowo

930l

9350900
(KML, KMZ)

dmdbdor 9o

180 LMSM9gd0

LYYOSMYdOL

B3S0EHO0
(JPG, PNG)

byGsomo 1. MySQL — 0mbsgdors 0sBol  Uggds@wydo  gs0mlisbryengds.  @wéxso
506086vyemos MySQL 3mbsggdoms 3sbol gbMHomgdo, bsgMolig®so s0bodbmmos lsgMgzgh®y

SOLgdMWO  Bs0mgdo. FbOOEIBOL  ©F39300M909e  MBOIoE® b3gAHL  FoMdmsagbl
Lsbgmds (d06madgbo).

&dgumbmBomHo ogMsddos

MAIdWgL  09MMJome  geHmGMElL  dmbsggdms  dsBodo  FoMdmoygbl  Lobgmds,
0000929 Lobgmdsl 593l Megxs ,Parent” GmIgeog goblabmzmagl Labgmdol Bgs bragsl.
090l dobg3000 M) M5 XIRBYS LoBdsMO gl Fgodegds 0gmb §3933500, 23560, MmRsbo 6
B9doldogMo Bbgs Godumbo MHMAgelsg Lobgmds 30939336935, BHogumbmdome 0g@Momdosls

228



XXIV Proceedings of the Institute of Zoology 2015

3956LsBO3MH3L Mg BHMMO. MTogl 09MIMJoE LogggbOL Fo®dmoygbgb Gsjlmbgdo:
Animalia, Fungi 5 Viridaeplantae.

MySQL @mbasindoms bathato onfMafdos 200-g20M%Hn
Species Parent
Eucariota MNULL Eucariota (10148)
Animalia Eucariota Animalia (4389)
Arthropoda Animalia Arthropoda 3360) B
Hexapoda Arthropoda Hexapoda (2782) gg
Coleoptera Hexapoda Coleoptera (947) g
Carabidae Coleoptera Carabidae (572) jg
Cychrus Carabidae C';'Ehrus 2
Cychrus aeneus |Cychrus py chrus ""'C"\":"':c’
Cychrus signatus |Cychrus EE—

bmGomo 2. Gogbmbmdor®o ogMstgos Cychrus -ob Lobmgdgdoloomgol:  MySQL
3mbs390ms d5Bsdo s 390-3390 DY 250m G600 0bGMMTs30s.

GogJuembmdool godmbs@obse PHP L3Mo3Go ofiygdl dmagdnwo @odumbols ,Parent“-ol
dgobsll MySQL 8mbszdms d5Bsd0, 0bsbsgl sl @Mmgdoo dsogdo, 0039 3MHMEIOIOS
9d9mM9ds 85659 Lbsd o6 dooefiggzs 900-9000 Bogbo  09MMJools  Gogumbo
(Animalia, Fungi 5 Viridaeplantae; 5v)4sm0 2).

GIJBEHNHo HIsFHMHO

b dmbozg8gd0l 9y3sbs s M9IdBH0MYds brgds 5d0bolBMmsEMMol 3569w0sb.
00MMY M9gEsdEMOL dobo 33930l LEgMml dobgz0m 543L 9O MEo H3mds mvy
“0Igeo Goglmbol M9sg@oMgds dgwmdeos.

A9JbGHOL  BMOT>EGH0MJOOLMZOL  J9dmYgbgd s ©os 3meol HTML Ggsd@méo -
TinyMCE [12]. TinyMCE §o603mspqbl WYSIWYG* 69sd@m®b s obgmogg ds@@og0
dmbobdomos MHMYMOE BIONMO 459MmYgb9gds00 BHJLEMOO MgsdBHMMGd0 (Fsswromo MS
Word, lmGomo 3).

i
]

H )| B 7 UM |E
PR R R T
4 | | | | |— z[=) | ATy

= | i= i= | Format v Fontfamily ~ Fontsize -
i

i

bmMsmo 3. TinyMCE-Ub ¢gdudmo Ggsgd@m®mol dgboml 3sbggro.

"WYSIWYG - “What You See Is What You Get".
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3000@GHMMgd0L IngErgEo

2010 ool 1 bgdBHnddgdl dmbsoggdoms dsBol ogda@s Google Analytics-Eo@GobEolzmMo
dogwgwo, MmIgwoi  LSIMeEgdsl  0derg3zs  30BoGHMMGdOL  Tgbobgd  0bgmMIsizo0l
9926003900, 51939 g G Lsdogdem LoGyzgdom (Keywords) odbs 390 33900 6s3mgzgbo o
L50OD goIM30s IMIBT>MYdgo 390 339MODY.

©5530656Lgd0L fysmrmgdo

2007 9ol dgogddbs  5M0lsdmagmmdm  mMasboboios 39339b00L  96@gdgdol 33930l
396@&®0L dogM 96335605 "dMH0mM0d 393 MMEodol" (BP) ogobsbligdoom.

2009 006 390-3396MOL 5I0BOLEBHMOMYOILIBMM(309wdL 0oL b039MOLOEGYGHOL
930¢ma00L 0BLEHOGHMEO.

2009-2010  engddo  B0MIMH35wRIOM3069d0L  dmbszgdms  dsBs Kbl
9363538060 3096 3O:Mgd@ 930M39o Lobgmdgdol oMgJGH™MMool 0bRMLEHMWIEHMOL
[13] RBoMgddo. 36MMm9dBHolL  gobdsgarmdsdo  obbmME0gws  Bd0MIMOZ5¢igMH™M36gd0L
9mbs3g0ms  BsBol  GHogumbmdool  gombs  93MM3golmsb  Fglodsdobmdsdo  dImygzsbs o
JoOrmmo Lobguirmgdgdol sds@gds.

2013 §gaob 399-2390©0Dg  J3930309JGHOL 5535000l oGO  BgbLEbLE06YdOL
9mb539905 B35 583606565 Lado@mzgaml LsdgEbogmm 25630056Mm9d0L 53mbds [14].

2014 Ggaob LsdbMHgo 35335600l BOMIMOZoERIMOM3BYIBOOL dEYEMSEO FsMIMN30L 3MHMgdE oL
099030  399-2390Yg  06035GHMM0  LobgmdgdHg  0bgMmOTs300L  goblomoglgdws
©5530656Ls GIZ-0b [15] Bogh.

0bgm®dszool fysmmgdo
0683mM3s305 MHMIgwoi 93G™MMGOoL 09  496mogLYdME0s  BOMIMIZoRIMMZbgdOL
9mbs39905 35H530 5M0OL B3390 Bsdo FHo:

1. 53909 393980 sb dMm3Mm390wo 06030Ydo.
2. 339 5OBYdME0 bd3MEgd30m Fobserol dglfogwrom.
3. oYM @GMIMHo dmbo3gdgdosb.

d9c098980

d0600500dMbs(39d900

Lsbgfm@gds:  LodoMmM3gEMl  B0MIMOZ5RIMHM369d0L  dmbsggdms dsBs  (Georgian
Biodiversity Database)

9bs: 0bgeoliveo

doLsdsMmo: www.biodiversity-georgia.net
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6905JAMMJB0: 53000 MMbHBEOTZ0w0, oMo hoesdy;

533)MMJ00: 53000 MMbb0Iz00, oMmMA0 Bosdyg, wgduim 93590dz0mo, w9356
d3sdg, Bmes X 935608300, 0™ OMOMOAILO;

doM0m50  3MBGHMOdMEHMMYB0: LIBOOM PsMbIB-0MMMs30, BYH3s Sbsbodg, Hmlozm
9596509, §9000bM M035dY, 0bgs 853597, 5356 39165930000, B0 SboW 35305

&ogumbob 3960

Gdgbmbob 439Mm0 890393V J399m00 Imygz560e G989, 390-2390Bg BbYdS FbMEM©
ol 30583900 MMIWgd0E 0683MmMT>305L 89039396 (39GB33ws300m 536036wos dobodsgrmemo
1535 IJOIEM 3M5RGO0):

Accepted name * - 35¢00©IM0 Lobgo, BMOTSEHOM: 33560 LobgMds, 53BMOO fgaro.

Common name- 5¢&gMHbsG0v0o, 303w sM¥o Esbvbgwgds 0bawrolmé gbsby.

Georgian name - Lsbge (i g0 JoOMMEs.

Synonyms- &sgbmbmdom®o Lobmbodgdo.

Taxonomic rank * - ¢oJbmbmdor®o Gsbyo.

Taxonomy according to - &odumbmdos 390-339Mol dobgz0m.

Reference - &odumbols 3500 MM®dOL Fystrem.

ddmmo  @obs  93MM3gol  gLodsdolo  BoJumbol  39d-339MEb  (Abmerm
LobgmdgdOLIM30L).

Remark- ®9©5d@HmOL  LsdMogdsl  sdewg3l  9goy3sbml  3m396¢s60/©s35¢)0000
068335305 Goglembol dglobgd.

Distribution - Bmg500 0683MmMHT5305 o3MEIE9d0 glabgd.

IUCN Status - IUCN-0U Uhsywgbo.

National Red list status - ULodoMomggemlb  356mbdgdemmdom  2obLbyBrzMvwo
30bLgm35:300 LGsGHMULO.

Editor/Contact Person- ©9sJ&Hm6o.

Contact address - ©95dGH™MM0L 9. BmbGo.

89303gd0l oM Eoggdols Bsdmbsmgsgo.

393039900l FgME0wgdol (m3s- Google-map-ob 53035300l 99d39Md0m.

393039 gd0L 9M95e00 - siY39 Google-map-ol 53e035300L dgdzgmdom.

GBIF - ols 365390005 350l G935 S dFYEO.

30mbg 9mdNIsgg 0833¢935Gms  3sgdoMol dmbozgdms GM3d s ¥FMEo  (AbmeMml
D300 ddndfmzmgdolbsmazols).

Bibliography - 9580496900 o@gho@m®s.

Citation - 9mdbdsG9dgl Lo ool 5dg3L BoMGH035® FobEObml 3mb3MgG Mo
Gdgbmbob 390-339M0L 5 (i3MIOL MIMOMOL 30GH0MYDdS.

3938060 Lbgs 3mbs3gdms B5BgdmM6

R529bs 93602395
Rombo  930m™m39s  (http://www.faunaeur.org/) 0o60moagbL  93Mm3mdobools  Jog
©ox0bsbLYdM  3GMgBL,  MMIgwdog  ®o30mYMowos  0bgmMTs30s  93MM35d0
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393039900 3M035¢ R Mg0sbo, BIggmols s IBH3bsMmo  Fyawrgdol 3bmggargdols
L5393b0gMM  3eslloBoIs 300l WS F93M(EgdOL dglobgd. Lsdg3boghm Lobgwgdo dmo3o3L
OMRMOE 350G  bobgwgdl, 51939 Lobmbodgdl [16]. gombs 93MM3gs bsfowmdemog
30393l LodoMm39w ™o A53M3ggdI M3 gdLsE, SUYMO LEbYMdGdO FglodsdolmdITos
dmyggzobowo gsmbs  93Mm3gobmsb  (http://www.faunaeur.org/) Gmdgrog obbmOE0gw©s
930mao0l  0bLEBHOGHWALS ©s PESI mMHol 09655ddOMAwmdol 3Gmaqldo (Pan-European
Species Inventories, http://www.eu-nomen.eu/pesi/). ®ommgmwo Lobgmds  ddMEom
1353000905  Bombs  930MM39gol  gLsdsdobo  Lobgmdol 390 339M©L.  MMIgE b3
d9L5dEgdgEos  LEbgMdOL  35¢0EWIOMIOL  LASGHMLOL  49sdM{AYds, LobMb0dgdol s
LEOHYEO Gogbmbmdool babgs.

0P850 80MmIMD535¢7RID36980b 06RmHIsz00l dmbsggdors 8sYs (GBIF)

B3WMBSMM0  d0MIMI35wBIOM369d0L  0bBmOTs300l  dmbsggdos  dsBs  (GBIF)
Dom0moaabl  LoghmsdmMobm  ©os  dmbsggdms  0bgMILEMWIEHWELL,  GMIgerog
55306569005 Bb3sILLZs J399Bgd0L m93MMdYdOL 0ge. FmMbs3gdms 35BS Lodwyoeqdsls
5deg3l  bbgoolbgs  J3gybol  dggbog®gdl o mGYRB0BsEogdL  osBosO™b
LGobIMEGH0DYOM BMOTSEGHT0 0bBMEOTs305 BOMIMIZoERGMMZ6gd0L  Tglobgd. 535505
dmbs3gdms dsbs 1.5 Foomb Lobgmdsl s oo 393039 gdolL, 500 dowombbg 9@
39060JBIO0OION GO GOl Fgogsgl [17].

LodoMM39WML  B0MIMI35WRIOM369d0L  Jmbsggdms  dsHBOL  MomMgMo  Lobgmds
0300 353800905 GBIF-I dmbs39dms d5BoL s 0bGHIMogBHOMwo Gy30L F9d39md0m
5B39693L GBIF-do 56Lgde M90LGHM3E00L HgMBH0wgdlL. Y30l 8939Mmdom Fglsdergdgeros
29005b3ws GBIF-0l 8mbsgdms 35Bsby.

39¢m Y9 0m390539 83367935005 3530060 -"CAMPESTER"

39mbg  0mdMdsgg  933eg39mms  393doMo  —"CAMPESTER"  565Lsdmsg36mmodm
62560533005, G0l  doboss  ddNIFm3zmgdol s  BGMOB3gEgdol  Tglfogws s
30bLge35:309, 9939 BOMIMIZoBIMHM3BYdOLS S OLEHMMOMEO dgegdol 3MmbLgMZs30s.
"CAMPESTER"-0b 390 3390©%bg  ¢50md394690mwos  0bgmMdogos  LagdoGomguomdo
393039 qdmwo  (3howo  dMdmdfmzMgdool  dglobgd. 2014 faroob  Lods®ogganmls
00mIM35RIMOM369d0L BB 3930060900y "CAMPESTER"-0l 390 3390@msb o
303535 39MHM36930L d5BOL Fglodsdolio Labgmdgdol 390 339MHDBY odmsod3zl 0bxzm®mTs3os

393603909008 dglobgd. MMO0Yobsw O ysmmbBg 2ooligers Fgladergdgaeros 2930 3gEgdol
6rm30L 39939Md00.

B GMYHI0gd0
9mbs3gdms BB Fglodegdermdsls 5393l 93BHMMIOL s Bb3s  3MbGHM0dEBHMMYIL

AoJbmbmdon®o  LobiBgds@ogol  dobgwzom  5BHZ0MMNMb  BMEHMLYIMIMYd0,  FgLodsdolo
Lobgmdgdol 2390BY. 9955050 IMbs3gdms dsBs FgoEoglh 2299 MmMHoR0bsermE FmEHML

(390050900 5 5GZ0MHM0 bbgoalibgs 93¢ ™Mgdol doge).
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J393G9dBHgdo

5535009000 35s9hs60 39bbsblitros6980l dmbsggdors 8sbs

390 3396Mob dobsds@mo: http://vectors.biodiversity-georgia.net/
2013 §gaol Imbsggdoms 3Bl gds@s  3obLO3MMEMGPOMWs© Lbsdodo  3500m969d0L

399G™MM900L 8Mmboagdms 35BS, MHMIgEoE ImoEs3L 67 Lobgmdsl (sbsdmo 1, sbGowol)
(H30mdol MsM0Po: 5 md@ 2014).

553500900 25053E5b0 BgbLoblMm0s67dOL BMbo3zgdms dobs HomBmaoggbl LadsGmzggamls
30MmIM35 B OM3bgd0L  Imbszgdms  dsbol  bofoewl  (www.biodiversity-georgia.net),
OHMIgedos 299005690000 LOJoMMNZIWML BHIMH0SEHMM0sDY F93M(3ILIOMIE0 593500 OOl
39059960 B9bLEbLMOBYdO.

000Mgo  Bobgmdol 23900 IEJdsMHgMdL Lods®mM3zgermli d0mIM35wR9M™m3gbgdols
dmbogdms dsBsdo s dgogogb  dobodmd  BHogumbmdo®  0bgo®mToEosl.  bmyogHmo
Lobgmdolomgzgol  JmEgdmeros  MIuoLEMOMIdME0  293MEIgdol  FadGowgdo,  sbg39
dMEI0MHGOMEO 293039 gO0L G935, 0bFMOTo300 #o3MEIEgdol dglobgd F93Mgd00s
bbgoolbgs 0@ gmo@mHosb  (fysemgdo  domomgdmos  3mb3M9gEMmo  bobgmdols
3300©bY).

LooBbg 9OLYdMo 6gdoldogMHo ToLoerol s 0BBMEOTs300L A5TMYgbgds TglodwrgdgE0s
933690056 F9mobbdgdols 496939, 965ddOMIMd00 ©H06EIMIOLgdME 833w935609dL
3999900, dmbsffoergmds 3000mb dmbsoigdms d5BoL gobobergds/dgglindsdo - 2o3MEgEgdol,
55350090900l dqlobgd 0bBMOT5300L  sT5GHJO0m, H535©JOJOOL 3619396300l Tglsbgd
0bxmMdsgoom, LbYOMsmgdom b BgdoldoghHo  Lbgs  dmbsggdoms  d5Bol  dglsdsdolo
06x3mMIs>300m.

poorgaro bylbs
390 239M0obL dobsds@mo: http://biodiversity-georgia.net/index.php?redlist=1

00MIM35BIMOM36930L  dmbszgdms  dsbol 390 3390©%bg  29bmogLgdMw0s
Lodo@mzgwml fomgmo bmlibom ©@ogmo Lobmgdgdol Los Bmogsdo a39MEo dgo;393L
W06 5 JoMmoE Lobggdl s  BodoMmm3zgeml 306mbdgdmdoo 2obloBrztmem
LAHOGHMLYOL.  foomgwo  bmlbols  Lobgmdgdo  Lods®mggarmdo  obolsBmzmgds  35bmbom
#053o6OM39wmb ,Homgwo bmlbols” o ,fomgwo fogbol” [18] Gglobgd @s Lodo®rmzgwrmls
36M9HogbGHol Ne303 2006 {ierol 2 dsobol dMdsbgdmEgdom ,boJoMmnzgwml ,,Hoomgero
Bmlbob” ©sdBH303900L dglsbgd” [19]. Lodomggwml foomgwo bBmlibs 0ggbgdls 3496gd0l
053300 LogMmsdmEmolem 3538060L (IUCN) 3539300908 ©s 30039009993l [20] s 53539
3938060 69339653090l Mga0mbmeo s gHmzbmwo foomgwo bmlbgdolomgzol [21].

300@MM900L LESGHOLE03S

2010 §erol 1 UBgdB9ddgemosb 2014 ol 1 bgdEgddMsdg Losodl gbGwdcs 34,946
MB035MHO  30DOGMMO O isMZo0gs 181,215 23960, MOMMYEds  Jo0obds

233


http://vectors.biodiversity-georgia.net/

XXIV Proceedings of the Institute of Zoology 2015

Lodmoem© LBo0GHBY ooBIMs 2 o s 37 §odo s 46 %-05 ISMZoc0gMs 9ONDY 9B 0
339600, LodMoem© gMmds 30D0GHMMTS M350 3.93 439MO. JMIBAsMYdgdOL
24,2% 96»BY 39HxIO 9ii30° 390-3300QU.

390-33960L guEHMAIMbI6 30BoGMMgd0 153  439960sb (LGsmo 6), 599sb yzgesby
9GO 300GHMM0 BodoOM3gm©sb (7,634 (16.54%)), 593-sb (4,219 (9.14%)), 390356006
(2,749 (5.96%)) 5 ®»MJ9on0sb (2,301(4.99%)).

Lodogdm LobGgdgdo 9420 Lsdogdm LoGY3oL Lodslvybmo saH3b60wHI6 30BoEHMMYOL
30MIM 535 x39MHM36930L IMbsgdms dsBol §39MDY. 439esbg bdoma Ladogdm Lol gdgdo
30D0GHMMYOL  5gHo36056 MHMELsEg IMIbToMYdgEo 9dgdL: 0bBMEOTo300l  LodsGmgzgermls
00MIM35R9MHM369d0L dqlobgd (georgian biodiversity - 0,31 %; georgia biodiversity - 0,25%;
biodiversity in georgia 0,21 %; biodiversity georgia - 0,25 %), 6 IMoMO
00MIM 35w RgMHM36930L IMbo3gdms dsbols Lyo@L (georgia database biodiversity — 0,22 %;
biodiversity-georgia 0,17%).

35399006 439wty bdoGo 9dgd9gh:  35335L096  BoensdsbMsl  (mertensiella
caucasica - 0.79%), b0sdm®ML (capra aegagrus - 0.39%) s bm3mqdL (coleoptera -0.34%);
93965609900s6: foxzgewsls (fagus orientalis - 0.51%); obols (corylus avellana - 0.48%);
3933560996 baeoldo®sls (helleborus caucasicus - 0.32%) s 3565831 (cannabis sativa- 0.27%);

1 T 7 914

bmGsmo 4. 9mbs3gdoms dsbob g0boGHM™mgdo J399469d0L dobggom, 2010 femol 1
199 BH90dm0sb 2014 fjemols 1 LgdBgddMsdg Google Analytics-ols dobgz00m.

85002596982¢70 CP0GIPO®s
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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 Thilisi 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 11.6km?, 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), llguniani 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 intermediateand 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, Limnodrilushoffmeisteri,
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 the Annex XXVI of the EU —
Georgia Association Agreement, signed on 27" of June 2014 and ratified by the European parliament
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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 quality [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 Thbilisi 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, 2009benthos 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%),0ligochaeta(4.35%), Amphipoda (3.26%) and Ostarcoda (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 Chironomidae were followed by
Ostracoda (25.94%), Oligochaetaand Amphipoda (20.75% each group), while in autumn samples
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Chironomidae were followed by Oligochaeta (9.01%), Ostracoda (8.11%) and Amphipoda (6.31%).
Trichoptera and Ephemeroptera were not registered in 2009 (Fig. 2).
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Fig.2. Quantitative chart of the benthic macroinvertabrates in 2007 and 20009.

Annual biomass of benthos in 2008 equals to 1304 mg/g2,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 Il (HCO5<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
HCO3; (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
NO3z (mg/l) 0,088 0,26 0,08 0,2 0,1
NH,4*(mg/l) <0,04 0,04 0,04 0,15 0,3
SO,* (mg/l) 80 54 50 50 10
CI" (mg/l) 8,51 2,84 19,87 12,2 9,93
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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 8.57-9.0due to increase of viability of phytoplankton, together with the
intensification of photosynthesis,while inautumn pH decreasedto 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).
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O Avarage annual biomass of
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OI T T T T T T
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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 1964 2008 2009 Relation
N Oligochaeta species COD species COD species | COD to
) in mg O/l in mg O/l in mgo/ | COD
sample sample sample mg O/l
Ophydonais serpentina &) @ @ ®
1 (Muller,1773)
2 Nais pardalis Piguet,1906 &) @ @ ®
3 Nais simplex Piguet,1906 &) @ @ ®
A Nais pseudobtusa %) ® ® (+)
Piguet,1906
. Uncinais uncinata ® & %) )
Oersted, 1842
6 Vejdovskyella intermedia %) ® ® (+)
Bretscher, 1896
: Dero obtuse Udekem, ® %) %) )
1855 N N 3
Aulodrilus pigueti ® |2 ® |9 ® | o ®
8 Kowalewski,1914 o~
9 Aulodrilus pluriseta ® & %) )
Piguet,1906
Chaetogaster langi %) ® ® (+)
10 Bretscher, 1896
1 Limnodrilus hoffmeisteri ® %) %) )
Claparede, 1862
Limnodrilus @ @ @ ®
12
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
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psaudobtusa, Vejdovskyella intermedia and Chaetogaster langi. These 3 species were not 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.

Comeparison 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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qbgbos: Dero obtusa, Uncinais uncinata, Amphichaeta leydigi, Limnodrilushoffmeisteri,
Aulodrilus pluriseta, 330930l 39M0m@do, fyserdo 39MHTobysbs@ Mo @o79byMEmdol s
9620500L JodoHo IMbTsMGOOL Fooero Johgz9bgdegdols Ggmbggzsdo sGE3gMmMOo Fomysbo
56 Ox50JLOMGOMES.

900900 990093900L 9969053 40 ol (obsbgu bgsgl 30OHMBOMEMYO0©
@5 3000MHMJ0doMe 33093930l J5B39690cgdmb 583965, GMA [goebiszegdo d0dobsdgmdl
99GHOMB035300L 3OMEqLO.
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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 inEastern 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 wereconducted 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. 44¢', 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 inT'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. Thereafter 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.

SChaolzsobs'l' I:12/2 I:2

WhereSy,s—was the number of species in the orchard, F;— species number represented by singleton
sand F,— species number represented by doubletons.

For the total number of species we used Chao2.

SCha02= Sobs"'QlZ/ 2Q2

WhereS,,s— total number of species. Q;— species number represented in one orchard and Q, -

species number represented in two orchards.

246



XXIV Proceedings of the Institute of Zoology 2015

Results

In total 850 samples of insects wer ecollected. 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
N1 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
N 3 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
N 5 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)

Sample &

Sample 1

0. % Similarity &0, 100

Fig 2.Similarity between sites

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.
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Abundance Plot

Ahundance

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

Dsampie 1

ASample 7

ASampIe 3

ES(n)

Vlmple 4

vamplq 5

o

Fig4. Coefficient of Rare faction

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).
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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 by2 individuals
and 2 morphospecies.

Pompilidae was represented byl 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
Andrenidaeand Halictidaeby3 individuals. Sawflies were represented by 2 morphospecies and 14
Individuals, Ichneumonid wasps only byone 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 Andrenidaeby5 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 by82 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.

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.
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Recorded 87 morphospecies represented only 16% of the estimated total number of Hymenoptera,
S0 84% of species remains to be revealed during future studies. We determined that the site N6 was
the most completelystudied. 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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LogMH0x365530M:0056900L dBoMAMIZ5¢RIMHMZbIDS
500mb5gego LsgoMmmzgeml 358eols 35¢0gdd0
3 XoBmdz0o*, 4. 0535635 sd30¢0™

Mgbondg

P96 9d0L BOMIM 935w RIMHM36935L OO F60T3z69WMds 5d3L 93MBOLEJIOL Bea®AsermEo
RbJaombotmadolsmgzgol.  dfgMgdo  dmbsfowgmdgb obgm  860d3bgem3sb  36MmEgLigddo,
OQMM0355 939650900 ©9B39M35, B0oogHomdmddbol  3MmEqlgdo,  353693egdols
03Eb™M3bMd0L Mg s30s s 5.0.

3bmdowos, ®MI 3580l FMbOZE0sBMds  IMI0YINos  35Fol  Y3530ob
©59()396M35%9. 5939603530 dmbsfoeng dh9g69d0s6 30 00bsb0dbs305
LogMHOGBIBIROM06900. 5d9bs B3960 33930l BOBBL FotTMoygbs Fos JoMmeols
Q5 39bgmols 3590l Bow9gddo Y3530 MdoLLl IFgMgdol IMs35¢R9Mm3gb9d0L qlfogas.

B306L JoBobl Ho®mBmMoagbws LOGRMOGBIBIGOM0DYdOL FoboliGmMo d9dsygbarmdols
5965 (BmOHRMLbyMmdId0L ©MmbyBY); Bswmbol Abgaglgdol sygbs Tgufogeroer domgdl
dmm0L; LOFOHOGIBIBROMO6JBOL MOMPIEMBM0Z0 236[0EGds JOMOMIE MY SHGIL Frmol
(Apidae, Halictidae, Megachilidae, Andrenidae).

439w 05006 FgaMmaws 850 0bogzowo dHgMo. 5J9sb LoBMOGbsgMHM0sbgdo 360
06030000 0gm (5699 Loghomm Momgbmdol 42,3%), bgdgdu®dmosbgdoo — 236 (27,7%),
MOROM056900 — 239 (28%), bobgzMobgdgdhazmosbgdo — 6 (0,7%), JgOEwa®mosbgdo -1 (0,1
%), 35098MOM056900 — 4 (0,4 %), HOOGLYdO (393EBIH0s6gd0) — 2 0brogzoo (0.2%). by
39260Mm305 LOBOHOBIBIROM05E1OOL 87 FMOBMLILYMBS, U MomEIbMds  HoMmBmow9bos
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dmbowmEbywo  gombol dbmeme  16%, bmm, sbgboeo  84%  Jglisdargdgeros
9t0535¢d0 M9AOLEHMOMEIL.

©535030b9m, O™ Jgufogarols LOMYMmBoEgdol dobg3zom 30039 5RO bYs:
gzsmgo  (31%), 0dzs  Jobgerol d9dmbggzsdo Chao @m®IMEol  45dmygbgds 396
dmbgmbs. Y4z9wsbHg LMLEGO©, 30 LemdoLoL gombs (10%) ULoosbsg Labgmdgdol90%
d9L53MmM3909e 00 IMdszsedo.

LOROHORBIBIROM061OOL  COMPIEMOM030  2obsFowgds doMoMsE MR SHBJIL Mol
(Apidae, Halictidae, Megachilidae, Andrenidae): 39330900 fo@dmyqbowo (Apis sp.) ogm 1
O BMBsbgmdom (1%), sbMgbogdo— 32 (61%), 3s¢od@ogdo— 17 (32%), d9a9boogdo
30 2 3m6Ozmbobgmdoo (3%).

LOROORBBOM06JOOL  Y39wsDg FgBHo  FmORMUBsbgMds (37) Fo®Imygbowo ogm

30639 FodEG0do (19MHd60LO), bagm gz9wsbg bszergdo (9) dgmmby HadGHowdo (Jostgeo).

9b bsobEgMglics That’s Interesting

Kak Iloiimarp ”Jlox-Hecckoe UynoBuine”

B.M. UxukBagze™* u X. Topoum’

1I/IHCTI/ITyT [Maneobuonoruu HarmonansHoro Mysest ['py3un
chelydrasia@gmail.com*
’BHOIOrHYECKHiT ¢dakynprer HarmonansHoro YHuBepcurera Yian-barop, Monromus

C nmaBHUX TOp OBITYeT HMHTEpec K Takoi mpobiaeme, kak Jlox-Hecckoe uynosuie. Eme 12
HOs10pst 1933 roma HekTo Xbi0 I'peii caeman mepByro ¢ororpaduio 4dymoBUINA, KOTOPOE SKOOBI
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obutaer B motianackom o3epe Jlox-Hecc. [lon maBmeHmemM OOIMIECTBEHHOCTH B CIEAYIOIIEM TOITY
napiaameHT LloTnanauu ObLT BEIHYKJCH BHECTH B TTOBECTKY JHS BOMPOC O cylecTBoBaHWM Heccn —
TaK 4yZOBHIIE IIPO3BaNU B mpecce. [lemyrarsl o0CyXIalu BO3MOKHOCTb BBIICIEHHUS CPEACTB AJIS
m3ydeHus ozepa Jlox-Hecc u ero oburareneii. Bnpouewm, xapkue mapiaMeHTCKHE OaTalnuy Tak HH K
4yeMy U He mpuBesn. Ho Bce ke MHTEpec K 3TOMy (DeHOMEHY He YracaeT U aHAJIOTHYHbIe COOOIICHUS O
MOSIBJICHUU CXOXKHUX TMTAHTOB MOCTYIIAIOT U3 Pa3HbIX YIOJIKOB MUpA. YYEHBIE IIPEICTABISIIOT pa3HbIe
THIIOTE3bI 110 TIOBOY MPaBAUBOCTH 3THX cooOIeHuid. OTHN HCceoBaTeNy YTBEpKIatoT, 4To Heccu
— 3TO OIPOMHBIM OCETP WJIM TMIaHTCKas Iryka. J[pyrue ke HacTamBaroT, YTO 3TO YyAOBHUILE —
mwie3no3aBp.  OdeHp  moApoOHO  3Ta  mpoOiemMa  W3JIOKEeHa B paboTax  MHOTHX
n3BecTHbIxuccaenoBareneit [1 - 13], cpegu Hux Haunbosmee wHbopmaruBHas pabora, Hukomas
Henowmusmero - «Jlox-Hecc 1 o3epHbie yymoBuiay [1].

BriosiHe ecTecTBEHHO, YTO Yy HAC JaBHO MOSBHIACH HJIES PEIICHHs ATOM mpobiemsl [14 - 17], uto
SIBJIICTCSI TIOBOJIOM HAIMCaHUs JaHHOTO cooOmieHus. Oco0o cleayeT OTMETHTh, YTO JaHHas pabora
SIBJISIETCS JIOBOJILHO TOIPOOHOI MILTIOCTpAIIKEH K CTaThsM OIyOJIMKOBaHHBIM HemaBHo [15 - 17].

B 1991 rony msl ¢ xomieroit u3 Monromun — X. TapOuiieM, TpoBeNr SKCIEAUITUIO IO TIOUCKY
COBPEMEHHBIX KpymHBIX depenax cemeiictBa Chelydridae B Monroiuu. Mbl MOCETHIM HECKOJIBKO
o3ep, U B ToM gucie o3epo Xupruc-Hyp. Torma Hu s, u HU TopOuIn He Biagenu TOW OTPOMHON
nHpOpMaLue, KOoTopasi HaKONMJack Temepb 3a mnocieguue roxpl. OmHAKO, MMEHHO BMECTE C
TapOumiem Ha Oepery 03. Xupruc-Hypa Mbl okazanuch OyKBaJIbHO B JIBYX Iarax OT TOTO OTKPBITHS,
KOTOpOE HE MPOM30IIIO TOra TOJIBKO JHUILIb IOTOMY, YTO MBI IPOCTO He ObLIM FOTOBbI YBUAETDH 3TO
OTKpbITHE!

BrlmensnosxkeHHoe ornpenenuio u To, uro X. Trpowui, O0e3ycaoBHO, SIBISETCS COaBTOPOM 3TON
CTaThbH, TaK KaK Mbl BMECTE MPUCYTCTBOBAIM M BMECTE pPas3IisIbIBaIM OOJBIIOE CKOIUICHUE
OKOJIOBOJHBIX NTHIl (HETUKAHBI, auCThl, OakiaHbl U Jp.), HO TOJBKO YTO POJMBIIUXCS TaWHBIX
Chelydridae mb1 He yBuaenn. A Beab TO OOJBIIOE CKOIUIEHHE Pa3HOOOPA3HBIX OKOJIOBOIHBIX IMTHI
MOTJIO OBITH 00YCJIOBJICHO BBUIYIICHHWEM JeTeHbIIel KaiiMaHoBbIx depenax!!! Bens ato, mis aTux
nui Jierkas qoosrda!l [ToaroMmy, HeT coMHeHHs1, uTO TIpOUI TOMHHUT TOT BeChbMa HEOOBIYHBIN HaIl
nepBblii 1eHb Ha Oepery ozepa Xupruc-Hyp. CremoBarensHo, oH 6e3 0co0Oro Tpyna CMOXET
peann30BaTh 3TO OTKPHITHE, UMEHHO B TOM € MECTe M B Te K€ JHH KaJlleHJaps, Ha Oepery osepa
Xupruc-Hyp.

[penpiaymas 10BONBHO MOAPOOHAS CTAThS MO STOH TeMe OblLIa OMyOIIMKOBaHA COBCEM HEAaBHO
[17]. OmHako B HacTosIIee BpeMs dTa MpobjieMa HACTOIBKO aKTyalbHA M «MOJTHAY», UTO ITyOJIUKAITIH
B MHTEPHETE U B HAYYHBIX XXYPHAJIaxX MPEBOCXOAAT BCE peajibHbIe MPOrHO3bl. OMBITHBIX CIIEIOTBITOB
W MYJPBIX YYCHBIX JKEIAIONIUX OTKPHITH 3TY, TIOKa eIllé He PEelIeHHYIO 3arajKy, OYeHb MHOTO BO BCEX
crpanax Asuu u EBponbl. IloaToMy, ceromHsi Mbl CUMTaeM aKTyalbHBIM, OIYOJHMKOBaThH aTJiac
LBETHBIX (oTorpaduil yepenax mo 3Toi TeMe (COBpEMEHHBIE BUABI, OHTOTEHETHUECKUE M3MEHEHUS,
MOJIOBOY TMMOP(U3M, a TaKKe MEeTPOorr(dbI XeTUIPU U3 Pa3HBIX pernoHoB EBporbl n A3un).

O6miee uncno nmyOnukanuii aBTopa 3THX cTpok — 6onee 200, cpeau Hux 4 monorpaduu (puc. 6, 7,
8, 9) [18 - 21], B KOTOPBIX PACCMOTPEHBI HE TOJIBKO MCKOIAEMBIE, HO U COBPEMEHHBIE XETHIPH/IEI.
Kpome 3T0r0, KOHKpPeTHO HMEHHO I10 JJaHHOK MpobJaeMe HaMH OIyOJIMKOBaHbI YeThipe padoThl [14-
17].

Oo6cy:xxnenune

«Jlox-Hecckoe uynoBuie» B A3un 1 B MypMaHckoii 00j1acTi

HUudopmarus o uynosuiie u3 o3epa Jlox-Hecc omna u3 Hambojiee MIMPOKO HM3BECTHBIX H
MNONYJSIPHBIX B coBpemMeHHOM Mupe. Ceronus, naxe B Kurae, mMOTHOCTBbIO WIACHTUYHBIE MECTHBIC
gymoBuia uMeHyoT — «Kwuralickue Heccu». OmgHako, yOIUBHUTEIHHO W TO, 4TO B camoMm Kwutae, B

252



XXIV Proceedings of the Institute of Zoology 2015

Kopee, B AAnonnu u B Mourommu 3t OUEHDb KPYIIHBIE uynoBuma (a He «me3no3aBp» U3 03epa
Jlox-Hecc!) wusBecTHbl maBHBIM-naBHO! Tak, Hampumep, M3 IEIbHOH OrPOMHOW TJIBIOBI KaMHS
BBITECaHbl OIPOMHBIC KaMEHHbIE Yepenaxy, KOTOpble yKpalllald APEBHIOK croiuny YnHrus-XaHa —
Kapa-Kopym. MIMu uHTEpecoBaics Oa)xe 3HAMEHMTBHINA MaJCOHTONOr M BEIUMKHA mnucarenb lBaH
AntoHoBuu EdpemoB (EdpemoB B Te Tomel ObT OAHUM M3 YYAaCTHHKOB MAJICOHTOJIOIMYECKOM
skcnenuuu B Monronun). KaMeHHble depemaxu yNOMHMHAKOTCS W B JHEBHHMKAX 3HAMEHHUTOTO
nyremecrenarka H.M. [IpxxeBanbckoro (Jlanpanii Boctok, okpecTHOCTH 03. XaHka) puc. 10 [22].

[letpornmudsl ¢ n300pakeHMEM THTaHTCKUX CBHUpENbIX uyaoBuil KazaxcraHa W pasM4HBIX
peruonoB HOxxuo# Cubupu (Xakaccus, Antaid 1 1p.) CTaJIM W3BECTHBI, B OCHOBHOM, HadmHas ¢ XX
BEKa.

[IpakTiyeckn WIEHTHYHBIE METPOrNMU(B THTAaHTCKUX XENUAPWI HaWAeHbBI U B MypMaHCKOH
oonmactu (Kan-O3epo). [Ipumeuanne ot BMUY. Orpomusie Chelydridae u3 Kan-O3epa, ¢ ueTbippMs
NaJblAMH Ha MEPEIHUX M 3aJHUX Jlaax UMEHYIOTCS OOJNBIIMHCTBOM apXeoyioroB kak 000p. Hdaxe
cam pasMep dToro «0o0Opa» HEe COOTBETCTBYET MO CBOMM MacIiTa0aM C OXOTHHKaMH B JIOJKaXx,
KHJAIOIIUMH KOTIbS B 3Ty OTPOMHYIO uepenaxy. [Ipu 3Tom 0cobo cienyer oOpaTuTh BHUMaHUE Ha TO,
yro y uynosuma u3 Kan-Oszepa mepenHue nambl 3HAUNTENBHO KpymHEe W Oojiee MacCHBHBIE, YeM
3agHue KoHeuHocTH. ClienoBaTeIbHO, TO, YTO apXEOJIOTH CUNTAIOT PACIIMPEHHBIM XBOCTOM 000pa, B
peaIbHOCTU ABJSIETCSl TOJIOBOW STOW THraHTCKOM uepernaxu (a BeAb TaM K€, PAIOM C TOJOBOM
Yyepenaxu, paciojokeHbl OYeHb MACCUBHBIE NepeaHne KoHeuHocTH!). MTak, oueHs Oonbluas pasHuLa
B pa3Mmepax nepensux u 3aaaux Hor y Chelydridae u3 Kan-Ozepa u y xenuapuza u3 Snonuu (puc 21 u
22) MOATBEPXKIAIOT WX MPHHAUICKHOCTh K OJHOW W €OMHON TPYyNIE 3TOTO CeMEeHCTBa depenax Ha
Bcel Teppuropun EBponsl u Azuu [23].

IIpo0aeMsbl pa3HooOpa3us NeTporaugoB TAMHCTBEHHBIX YyAoBUI EBponbl u A3un.

Bce n3Bectabie Ham netpornudsl xenunpua n3 CesepHoit Eponsl u CeBepHON MOTOBUHBI A3UU
MPUHAAJICKAT OYEHb KPYIMHBIM YeperaxaM, KOTOpble ObUTH H300pakeHbl B BUJE NETPOTIU(OB BO
MHOTHX perHoHax. Bce «XyInoKHHUKHY», CO3AaBILINE METPOTIU(bI «IyAOBUILY», OBIIH JIOJBMH Pa3HBIX
IUIEMEH U Pa3HBIX HAPOAOB M UM B pasHbIe SMOXH JOMCTOPUUECKOro nmpouuioro. Bee oHun pucosanu
BHEIIHE COBEPIIEHO pa3HBIX YyIOBHUIN. TeM He MeHee, COBEPIIEHHO OYEBHAHO, UYTO BCE OHHU
n300paxkaid OJHO U TO e «4yaoBulie». B MHTepHeTe MOABMIOCH COOOIIEHHE O TOM, YTO IPH
MOMOIIM  KOCMHYECKOro ammapara Obuio cdororpadpupoano momianackoe Jlox-Hecckoe
«4yZOBUINEY, IJIBIBYIIEE 1O/ BOJOH. Ha dororpadum 4eTko BUAHO, YTO y ATOTO YyAOBHIIA, TO, YTO
SIBIISIETCS. XBOCTOM, KOJUIerd u3 BennkoOpuTaHuu cumTaroT mieed u ronoBod. B peanbHOCTH, — BCE
HaoOopoT! D10 XBOCT, a He mies ¢ royoBoi. Mudopmarms 06 Jlox-HecckoM 4y0BHUIIE MOITHOCTHIO
COOTBETCTBYET MOpdoiorun u o0pasy xu3Hu odeHb kpynHbix Chelydridae.

Cucrematuka: K kakomMy poay XeJuApPHI OTHOCATCS COBpeMeHHbIe uyaoBuina EBponbl u
A3sumn.

Ha nesom Oepery HWprhilza, B TUIHOIICHOBBIX OTNIOkKEHUsIX IlaBmomapa (MecTOHaXOXICHHE
«JleTckas xene3Hast 10poray; KOpskoBckas cBuTa), Jleonus Jleonnaosuy ["aii{ydeHKO HAIEN TOYTH
HEeNbIA TMaHIUpPh Yepenaxu, KoTopbiii Obi1 ommcaH kak Chelydropsis kuznetzovi [24]. YuwuthiBas
CPaBHUTEJIBHO HEIAJICKOE MPOIILIOE ITUX CIIOEB, MPEACTABISETCS BIIOJHE PEabHBIM OTHOCHThH BCEX
3THX THraHTCcKuxX depernax Asum k pomy Chelydropsis. Oanako mpu 3TOM HENpPEeMEHHO CIleayeT
YUHTHIBATh OHTOTEHETHIECKYIO M3MEHINBOCTD U TOJIOBOM nuMopdu3M. KpyIHbIe pasMepsl B3POCIIBIX
Chelydridae  compoBoXmaroTCst Tak)Ke ¥ JOBOJBHO CYIIECTBEHHBIMH  MOP(OIOTHIECKUMH
U3MEHCHUSAMH.,

Morozple yepenaniky BeyT HHOW 00pa3 KU3HU M y HUX 3aMETHO MHAas MOPQOJIOTHS U Jpyras
MHUINA, HOKENH y B3pocibix. C BO3pacTOM MEHSIOTCS HE TOJIKO Pa3Mephl Tella, HO U JueTa. A Koraa
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OHH, TTOB3POCJEB, JOCTHTAIOT MTOJIOBOW 3PETOCTH, CYIIECTBEHHO MEHSETCS KaKk MOp(hOIIOTHS CKeleTa,
TaK ¥ 00pa3 >KU3HHU ITHX yepenax.

l'uranTckue muuyaeckue 9ya0BHINA, KOTOPBIE H300pa)XeHBI B BUJIE METPOTIN(OB B PAITHIHBIX
nyHKTax EBporsl u A3uu, ckopee Bcero, MOryT ObITh OTHECEHBI MMeHHO K poay Chelydropsis Peters,
1868. MBI yBepeHBI, YTO BUAOBYIO NPHUHAUICKHOCTh STHX TAaMHCTBEHHBIX Yepernax W3 pa3HbIX
pernoHoB CeBepHoii EBpombl n CeBepHOl MONOBUHBI A3WM HalWAyT W OIpPENENAT CIETYIOIINe
MOKOJICHUSI TEPIIETONIOTOB.

Haunbonee mepcnekTHBHBIMU peruoHamMu HaMm npezacraBisitorcs: LoTnangus w rokHas 4acTh
CxkannunaBckoro noxyoctposa ([serws n Gunnsaaust); B Poccun — 03. batikan, 03épa MypmaHCKOi
obnactu, 03. JIaObiHKBIp B SKyTHH 1 o3epo Xanka Ha JlampHem Bocrtoke; B Kaszaxcrane — o3epa
bamxam, Anmakomns u 3aiican; B Mourommn — 03. Xupruc-Hyp, a Ttaxke MHOXecTBO o3ep Kwuras,
SAnonnu n Kopeu. He nckitoueHo, 4To B HEAIEKOM HPOILIOM 3TH TUTAHTCKUE XEIUAPUIBI OOUTAIN
takke u B Kacnuiickom Mope, Tak kak B Boctounoit ['pysunm (mecronaxoxnenue Hopu) B
BEPXHECAPMATCKHUX WM HIDKHEMIOTHIECKHUX MEeCTPOIBETHRIX TTIMHAX HAaWACHBI (hparMeHThI TaHIUPS
MeJKoM KalimaHoBo# dyepenaxu [19], ctp.28; [20], ctp.10). DT yepemaxu MOIIIM MONAcTh B OacceiH
peku Kypsl Tonsko u3 Kacnuiickoro Mmopsi.

CTpaTerusi pa3MHOKeHUS] M CTPATerusi ;KU3HU THraHTCKUX xeauapua. Kak moiimats 3THX
TUTAHTCKUX Yepenax?

VY Bcex uepemaxcaMKH OTKJIQIBIBAIOT SHIA B SIMKY, KOTOPYIO CaMH POIOT Ha Oepery BOIH3H
BOJOEMa, a IOCIE 3TOr0, Cpa3y BO3BpalIalOTCs OOpaTHO, B CBOE NPUBBIYHOE MECTO OOWTaHUSI.
[Tosromy, mocie WHKYyOamWW, TONBKO YTO BBUIYIMBIIHECS YepeMalliKHh, CTapaloTcsi KaK MOXKHO
OpIcTpee H00exaTh A0 BOoAOoeMa. DTHX MaJCHbKHX O€33allUTHBIX Yepernamiek aKTHBHO MOXKHUPAIOT
pa3HooOpa3Hble OKOJIOBOJHBIE MTHIIBL, a TAKXKE Pa3UYHbIE YETBEPOHOTHE KMBOTHBIC. [10JIHOCTHIO
MJICHTUYHBIN [TPOIIECC MPOUCXOINUT U C MOPCKUMH depernaxamu[25].

BelmensnoskeHHOe OJHO3HAYHO YKa3blBAeT HA TO, YTO TEpPIETONOraM HMEIONIMM KellaHHhe
moiimate depenax tuna «Jlox-Hecckoro wymoBumia» Wi yepernax THMA «ICTMENbXUI» JIOXH
UwuHrncxaHa, clieayeT UCKaTh WA THE3/I0 C OTVIOKEHHBIMU STUIIAMH WJIM JIETEHBIIIeH dTHX Yeperax.
To ecTb, HaIO WCKATh THE3/IO TIO CJIEAaM CaMOK BBIIENNIMX Ha Oeper BogoeMa JUlsl OTKIAIKH SHII.
Wnu Hamo wucKkaTh akTHUBHOE COOpHINE pPa3sHOOOpa3HBIX NTHIl, KOTOPBIE JIOBAT W IOKHPAIOT
HOBOPOXKJICHHBIX XEIUAPH, OCTYIINX U3 THE3/1a K Oepery BojoeMma.

WNHaue, oTKpbITHE 3TOH, BCE eUI€ NOKAa HE PEIUIEHHOW TaWHBI KPUIITO300JIOTHH, OTJIOXKUTCA Ha
nanékoe Oymymee!

BaaronapaocTn

bonpmmioii BkiIam B pelieHHe BCEX ITHX CIOKHEHmUxX mpobiem BHec Jleonwmnm JleoHHmOBUY
laiirygyenko. DTO MMEHHO OH HaIIeNl W TepeAan HaM JUIsi W3Y4YeHHS IIOYTH IENbI MaHIupPb
Chelydropsis kuznetzovi.

MHOTO CJIOKHOCTEH BO3HHKIIO TPH BbIOOpE (hoTorpaduii 1 moAroToBKe GOTO-TaOIUI A1 HAlIeH
CTaThbH, B PEIIEHHE KOTOPBIX BBICOKHH MpodecCHOHaIN3M MPOsSBUI XyIOXHHUK-aHUMaiucT Jlama
Lxonnus. boapiryro moagep kKy HaM OKaszajl Halll CTapoAaBHUH Koutera u3 Amepuk, — [Ipodeccop
Jlxon Aiisepcon (John Iverson), koTopwlii Ham TpHCIan HECKOJIBKO IBETHBIX (oTorpaduii
coBpeMeHHbIX xenuapua CeBepHOH AMEPUKH.

3HAUNTENbHBIN BKJIAJ B PEIMICHWH dTOW MpoOjeMbl BHeC Takke m B.B. SIpMoIok, KOTOpPHIiA
MEpBEIM 0OpaTWiI BHUMAaHHE YYCHBIX Ha CJIEAbl HEM3BECTHBIX KMBOTHBIX Ha Oepery o3epa XHUpruc-
Hyp.

Ham xommera m3 MomaoBel — Teomgop O6amp ChIrpall 3HAYUTEIBHYIO POJIb TPH TOATOTOBKE
PYKOIHCH K Ie4YaTu Npeaslayliell cTaThh, omyonnkoBanHoi B Kummaese B 2014.

Taxoxe Mb1 Oarogapum 1p. Mzuro Koxus 3a pelakTHpoBaHUE TaHHON CTaThH.
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Asrop 6maromaput JILJI. Taiinyuenko, JI. I{xouaus, John Iverson, B.B. SIpmosiok. T. O6amn.

Cnucox Jlutepatypsl

Hpumeuanue. Criicok myOIUKAIi O Yy TOBUIIHBIX MOHCTPAX HbIHE OOMTAOIINX HA TCPPUTOPUH
EBpomns! m A3nn HEOOBIYaHO BENHK (M300paKeHNsT KAMEHHBIX M3BasSHAN M TETPOTIIH(OB, CTPAHUIIBI
KHHT U JKYyPHAJIOB PA3IMYHBIX aBTOPOB M Pa3HBIX cTpaH). Ilo 9TOW MpHWYHHE 3/1eCh TPHUBOIUTCS
TOJIbKO 3HAYMTEIBHO COKPAIICHHBIN TepeueHb (M0 MPHUHIKUITY H0cTaT04HOCTH!). MBI, aBTOPbI JaHHOM
CTaThM, CYMTAEM, 9YTO OCHOBHAs 3ajada Hameid paboThl, J[OKa3aTh I[PUHAUICKHOCTH ITUX
4yIOBHIIHBIX MOHCTPOB K TpyIIe yepenax cemeiicta xenuapuz (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 different
regions of Europe and Asia). "Loch Ness monster" dwells in the Central Asian countries.

In 1991 my colleague Terbish and | 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 the mysterious newly born
helidridae; a large concentration ofvariouswater birds was due tohatchingof young giant Snapping
turtles that purposefully 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-Tabnuua 1

1) Kamennas yepenaxa u3 Xapa-XopHHa, — IpeBHEH cToauubl YnHTUCXaHa.

2) Haarpo6nerit mamsarauk, Kenmky (VII Bek. FOxnas Kopes) [14].

3) Kamennas uepemnaxa y 3mannsi Xa0apoBCKOTO KPaeBOTro KpaeBeIdeckoro Mys3esl.
®oto Muxauna Kynemosa [15]

4) B.M. Uxuksazaze Bozne kameHoit uepenaxu (Kypuan «IlIpupomay, 1988) [16]

5 u 6). Kapra 3Be3nHoro nHeba Beenennoit (Kutait). CumBon CeBepa — «UépHas uepenaxa» HiIu
«YepHsiii BonH», T0 ecth, — CeBep (= Croann-Y). Ha dororpaduu (6) mzobpaxkeHa uepenaxa. It1o,
Oe3ycioBHO, KaiimMaHOBas uepenaxa. CiienoBaTenbHO, elie B JpeBHHE BpemeHa B Kurae BHemrHmit
00JHK 3THX Yepenax Obu1 Xopoiio uzsecteH. (Murepuer) [17, 18]
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3

®oTto-Tadauna 2

(7) Ouens kpymHbIit 5k3emiussp Macrochelys temminckii. SI muano, B 1996 romy, mouTH memsii
Yac MPHIICKHO PACCMATPHBAT HMEHHO 9TOT, HIIM HACHTHYHBIH 3K3eMIUIsp B Teppapuyme Heio-Mopka.

(8) T'pudoras uepemaxa (M. temminckii). Kapamakc uepemaxu cBepXy MOJHOCTBIO MOKPBIT
TYCTBIM CJIOEM JUTMHHEIX Bojopociieii. @oto ot Jlxona Aiisepcona (Dr. John Iverson) [20].

(9) I'pucdoBast uepenaxa. JJIMHHBIE BOJOPOCIH YAAJCHBI, HO UX PACIOJIOKEHHWE Ha TAHIUDE,
TOJIOBE, IIee U Ha HOTaX XOPOIIo BUAHEI [21].

(10) Takum npencrasnsoT «Jlox-Hecckoe uynosuie» kpunroduosioru BenmkoOprutanuu.

http://novosti-n.mk.ua/ukraine/read/47879.html// [22]

(11) HenaBHo BBUTYNUBIIAsCS KailMaHOBas yepernaiika. E€ 1iesst MakCUMabHO BBITSHYTA: JTHHA

Kapamakca MOYTH paBHA JJIMHE IIeH J0 KOHYMKAa HOCa, XBOCT OYCHb JJIMHHBIN, a OOImIuil pa3mep
MaHIMPS Yepenamku oueHb mMaji! Ha jamoHu B3pOCIIOro 4eaoBeka CBOOOJHO Pa3sMENIatoTCs 2 HiIH
naxe 3 yepenamku! [23]

(12) B3pocnas kaiimanoBas ueperniaxa (Chelydra serpentina) rorosa k atake! OHa NMpUIOAHAIACH
Ha 33HUX JIallaX W Y9yTh-4yTh BBIIIE TOIHSIIA 3aHIO0 9acTh Teja. [lepeaHsas JyacTh MIed W roJioBa
BBIJIBHHYTHI M3 MAHIUPS. A Jajiee MOKET MOCIEI0BaTh CTPEMUTEBHBINA GPOCOK TOJOBBI C PACKPHITON
nacteio. (MuTepHer) [24]
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®doTo-Tabnuua 3

(13, 14 u 15) Ilerpormuder Kan-Osepa. OxpectHoctu benoro wmopsi, CeBepHas uacThb
Mypmanckoro okpyra. Bagum Jluxaues... BHemHe 3ToT 3Beph Bpojae MOX0xX Ha 0o0Opa, HO B
peabHOCTH 3TO OYECHb OOJbIas KaiiMaHoBas depenaxa. [lepeHue anbl OueHb OOJIBITNE U MOIIHEIE.
XBOCT HE BHJICH, OH I10JI TOBEPXHOCTHIO BOJBL. [logpoOHee B TekcTe Hamel ctaTeu [25].

(16) Xakacus. «Ilmuta ¢ peku Acku3. 3Be3na Anoxanurcucay. llerpornmudsl ckudckoi moxw.
EHucelickas pyHU4€ecKasi TUCbMEHHOCTh. XaKAaCCKUM HAlMOHAJIBHBINA My3€l... HETKO BUJIHBI pOrOBbIE
LIIMUTKKA Kapamnakca. Bechb maHuupb dYepenaxu, rojoBa M Jaxe MOJ0O0POIOK IMOKPHITHI BOJOCKAMH
Bojopociei. Ocobo ciieyeT OTMETUTh HAaJH4KMe JUIMHHOTO Pa3/[BOCHHOTO sI3bIKa (=aHAJIOTHS C
Macrochelys temminckii). TTostomy, mpeactaBisieTcsi OYEBUIHBIM, YTO B3POCIbIE HHIMBUIBI THX
YyZOBUILHBIX depenax EBpasum noObiBamu ceGe MUILY TAaKUM e CIIOCO00M, KaK M aMEpHUKaHCKHUE
rpudossie gepemnaxu (M. temminckii).

(17) Hpakon, rnortaromuii Conxne. Ilnmxuackas nucanauua. Upkyrckas o6i. IIpopucoska
A. Oxknagaukosa. (MaTepHET).

(18) Yepenaxa-apakoH KycaeT 3a pyKy udenoBeka. JITMHHBIA XBOCT Y 3TOTO YyAOBHUIIA UMEETCH,
HO OH cy1abo oToOpakeH Ha pucyHke. C3 Poccun, Kapenus. (MutepHer).

Tect-npaiiB Mazda BT-50: Kapenbckue crpactu / Tect-apaiiBel Mazda (Masna).
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(19 m 20) Xakacus. Kamennsie munuatiopabie us3BasHusi — «Koze Ilomaszer»y OkyHEBCKOro
BpeMeHH. .. UXHMKBa(3€ NpeanoiaraeT, 4To TyT n300paXeHa rojioBa KaiMaHOBOH yepenaxi.

(21) Smonckoe Ha3BaHue 3ToM Xenuapuasl — Kamnma. Jrta yepenaxa HeBenuka poctoM. Ha crimne
W TpyAd - dYepenamuii maHoups. Bmecto Hoca - kimioB. Ilanblibl coeauHEHB! IJIaBATENbHBIMU
nepenonkamu. ['010Ba CIIMHA MOKPBITA 3€JICHOH 1IepcThio (BomopociisiMu). Doro: Miyakonojo.

(22) Ocranku Kammbel - STOHCKOTO BoJsHOTO. Ha ¢ororpaduu Bbelie maHo H300pakeHHE
nepeanei nansl (oHa Oonee MaccuBHas). Hruxe — 3aquss nana. DTUMU SKCIOHATaMH BJIAACIOT WICHBI
cembr CuMas3y, YbM MPEJIKKH 3acTpeliiii kammy enie B 1818 romy, Ha Oepery BogoeMa. Eciin BepuTh
MHOTOYHCIIEHHBIM OYEBUALIAM, Kalllla BOAUTCS B SIMOHCKUX M KUTaWCKUX pekax M o3epax. Ho xamnma
CTOJIb K€ HEYJIOBIUMO, KaK U "CHexHbIH yenoBek". ®oto: Miyakonojo.

(23) Kazaxcran. FOxnoe [pubanxambse. Tpu nerporiuda KpyHIHbIX XSIUAPUI U3 YPOUHUIIa
Kanmmara6ens (Mapukosckuii, 2005; Ukonnukos, 2012; Uxukeamze, 2014).

(24) Ha rwro-ocroke mrara FOta (CIHIA, Kachina Bridge). naiinen apeBHH memiepHbIN
PHUCYHOK. DTO HECOMHEHHO NETPOTIU(] BBHIIIOIHEHHBIH aMEPUKaHCKUMH WHIEHIIAMHU C H300paskeHHEM
KaliMaHOBOW ueperaxu. HplHE HEKOTOpble HCCIeNOBAaTeNId CUYUTAIOT, 4YTO OSTO JAWHO3aBP.
//tern: quHo3aBp, nerporaud, kachina bridge, kpearmonusm//
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(25) Aumnraii. Ilerpornmuder u3 Kanbak-Tama. Cepemuna Il Thic. mo H.3. UynoBuine odYeHb
00JIbIIIOE, TIOBEPXHOCTh TMAHIUPS TOKPHITA IDIOTHBIM CJIOE€M BOIOPOCHEH, IMO3TOMY HE BHIIHBI
pOrOBBI€ IUTKHU Kapanakca. XBOCT OYEHb JITUHHBIN.

(26, 27, 28, 29 u 30) MypmaHckasi 0061acTb. DTOT KOHKPETHBIA MYHKT C MeTporindaMu uMeer
cBoeoOpa3Hoe HazBaHue — «becoB HOC» W HaxomuTca Ha nodepexxbe OHEKCKOTo 03epa — MBIC Ha
BOCTOUHOM MoOepexkbe OHexKCKoro ozepa B 1,5 kM ceBepHelt ot BrajieHus: B OHEKCKOE 03ep0 PEUKH
YeépHoid.

(26) MyxunHa HACTyOHJI HAa XBOCT uUepemaxu, KoTopas emé He Jopociia 10 THTaHTCKHUX
pa3mepos.

(27 n 28) M3o0pakeHne BBIAPHI, KOTOpasi, MOXKET ObITh, — KalilMaHOBas yeperaxa.

(29 u 30) Mypmanck, nerpornudsl Kan-Osepa... UETKO BUIHO, — OXOTHUKHU C JIOJKH KHUIAFOT
0OJIBIIION TapITyH MM KOIIbE B THTAHTCKYIO Yepernaxy. JDTo He BBIIpa, 3TO HE TIOJIEHb U He MOpXK. TaMm
e miaBaroT oenyru (=nenbhunbl ApkTHkH). MaTepHeT — «Jloaka ¢ mo0brucii», Bagum Jluxaues.

IIpumeuanue k merporsmpam — 26, 27, 28, 29 u 30. Lwurara u3 crateum — Hwukomaif
Henomusmmii (2002), «JIox-Hecc u o3epHbIe 4ymoBUIIIa»:

«B 1961 romy B cBoelt kHHre 30070T bepToH MO KpacHOpEeYWBHEIM HaszBaHmeM «HeyrmoBuMoe
YyJIOBHIIE» YTBEPXKAAJ, YTO Ha OOJBIIMHCTBE (poTorpaduii, CKopee BCero, 3anedaTieHbl BhIAPH —
BOJSTHBIE PHIOOSAHBIE COPOAMYM JACKH, )KUBYIIIUE B 03epe. BBIAPHI BCTpedaroTcsi KPymHBIE, /IO MIECTH
¢yToB JUTMHOW. Y HUX MaJeHbKHE TOJIOBKH, U30THYTHIC IIeH U penbedHble XBOCThL. OHU MOKPHITHI
TEMHOH IIepCThio, KOTOpas ONecTHT, Korga HamokHeT. U, cormacHo bBepToHy, BbIApPBI BecbMa
CKPBITHBIEY.
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