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BOM@MIONHO 3330
323¢7935 356b2@3090m9829¢00 0465 20039 FsdryFsdol doges

DMmwMyomGo 330939008 §oMmBmgdolsl  dmbs  99dgao  3mI3mbgbEgdol  TgLfogems:
dmdxdfmgzmgdol  33erg3s  (Bbbgowo s §3Mowo), BMHOb3ggdol  33eg3s5 S  SIF0dOS-
693GH0Ww09gd0L 330935, 8035 0oLy MHMI IRYRTOWO 1sddomgdo 5O 0Ym OO
359(3509030L @5 JOMOMSIPIP WM, 3MMYJGHOL 9095 To  BoBHoMgdME0 33093900
M6096GH0M90w0 0gm bEbgMdMO30 IMZ35¢BIMHM36gd0L A5TM396sBg S FoblogmmMmgdo
496500905 30gdi3s fomge Bmlibol Lobgmdgdl,  LsFoMmgdols dgdmbggzsdo 9dmds390wEo
0g6905 L3905 mO M93m0960530900 L5dIYBYOEM BsdMTomgdol Bo@sMmgdolsls (38969dcmdol
BobsbY).

ddmafemzmgdol 33eg3s  3MMgJBHOL  9Mgoedo dmbs MIMsErm 330639008  dgmmEom,
33w93900L  3593HodMHMds  IIM3IOEIOME0s  3Mmb3MgAHo  3OM9JEOL  350EHedMHMdSDY,
33w93900L  §o®m3mgds dmbs  GHMsbLYIBH Mo d99m3e0l  FJOMPOm, MMM I JS™
©5330603900m, 51939 363M9GE0 LobgMdgdol SMLYIMOOL sToPILEWIMYOIE0 60FsbFywrgdols
330939, 39bLO3MMEMYOMWO  gMBOEEYds 49dobg0w s fomgmo bBylbol Lobgmdgdby, domo
5MLYOMBIOL TSP ILEHWIMYOI0 BoJBJOOL F9dmbgg35d0 50gdMo 0dbs GPS 3mm®obs@gdo
©5 0396905 MM35%g. 30MMgdBHol dgLloderm HBgdmddngdol 99dmbggzsdo gobbowmemo 0dbgds
50 G9MBE0ME0 B30MIM35¢R9MM36900LsMZ0L MLSTFOMBM 35M0s6EHJOO.

1M06390980L 330935 BoGOM©s 3OMgdBHoL 96M95¢do GHEMsblgd@gddby dgdm3zeols dgmmom,
15399 33193900l  HomBMgdoLLl  bgds  OHMaMmOE 30D MMHO 9330603905 Y39
160639000l 8096 250mE90wwo HIgdom Lobgmdgdol 0w bEHORBOEOMYdS. BLLIMMEMYGOMWO
4650905 godsbg0mgds foomgmwo bMLbol m0099d@gddg o LoFommgdol dgdombggzsdo
d9gLodsdolo  Mg3mIgbo30900 0gdbgds 899 Ts399o  3MM9dBHol  Botygddo  igyTdowo
L53w9domgdols gL gdsDY. BOOB39WgdBY 330603900LSL Fodmygbgdmwo 0dbgds bbgzoolibgs
33032960 B53590900 s GPS -o.

50930005-Mg3BH00ogdols  33¢0930Lom30l  sY3g  39IM309gbgdm  GHMBLgdGHMwo (o ULowsg
53939005 Boddgbgdenm bsdw9dsmgdo) d9dmazwol Jgmml, 39wy 31TomdolOl 33063900
dmbgds 5958000900l s MI3GH0W0gdOL  350039GHJODY,  PobLEIMPOGIMMO  YMMHIMYdS
3935b30gds  fomgo  bmlbol  Lobgmdgdbg s Tomo  sxoduloMgdol  dgdmbggzsdo
990999539090 046905 093396530900 BsdYFomgdol HoMmdmgdolomzol Mmsms 56 dmbgl s
0530056 0465L 530 gdgeo Jglsderm Bgdmddggdgdo.



331930l dobsbo
1. foomgwo bolbob 56 bbgs ogmero Labgmdgdols godmazargbs

2. 36MmgdBHol  Gqbsderm  Bgdmddggdol  dgdmbggzsdo  JgdsMmDOEGdgEO

mbolidogdgdol 998w9dsgqds.

153300930 GIMOGHMM00L dOdXOMYM5530v)eo JodMbon3zs
abbgogro dodmafimghgdo

3OO WO GIOIGHMOE IMbs39990Dg IYHOBMBOM 5FMOL BHIMOGHMM05DY (Fom
dmMob 1939 L3393 BHIOO0GHMM05Dg)  ab3zgds d9dgao  Lobgmdol  dlbgowro

dmdmdHm3zm9gdo:
dobgo (Meles meles)

365 esmgo (Ursus arctos)

x03bggco (Lynx lynx)

39090 3MOHOEIOo (dm33960) (Lepus europaeus)
&6 (Canis aureus)

393330mG0 (309430 (Sciurus anomalus)

3390bs (Martes martes)

dgws (Vulpes vulpes)

¥ %0 N oV

. 839wo (Capreolus capreolus)
10. 3969990 OGO (Sus scrofa)
11. 4969me0 35@o (Felis silvestris)
12. 8ygeo (Canis lupus)
Bo3MmmM3W0migob MMy om30, BMEb3zgho s 393395b0VIMHO (309430

d9BHoboos  Lodo®mgzggemlb  fooge  bmlbsdo  (fo@Omopabab o
Lobgmdgol).

{300 ddndfcmzmgdo

@0 &IOS GHMOME Imbs39990D9 oYMHbMIOm 5F5M0L 3Yggdol GHgMHOGMM0sDY
33630905 27 Lobgmodol (zMowo dMdMIfm3zs00, OHMymeE dMObgwwgdo 1939
b9waMm0s690d0. (Bukhnikashvili, 2004; Bukhnikashvili, Beltadze edit., 2012).



gbMhomo - H3momo dydnadfmamgdal Asdmbosm3zsmo

No LabgmosmMs MOcNBYMN EILBBYIMYdS
1. Erinaceus concolor

2. Talpa caucasica

3. Sorex raddei

4, Crocidura gueldenstaedti
5. Rhinolophus hipposideros
6. Myotis nattereri

7. Myotis mystacinus group
8. Nyctalus noctula

9. Nyctalus leisleri

10. Eptesicus serotinus

11. Pipistrellus pipistrellus
12. Pipistrellus nathusii

13. Hypsugo savii

14. Plecotus auritus

15. Lepus europaeus

16. Sciurus anomalus

17. Sciurus vulgaris

18. Glis glis

19. Dryomys nitedula

20. Chionomys roberti

21. Terricola majori

22. Sylvaemus uralensis

23. Sylvaemus fulvipectus
24. Sylvaemus ponticus

25. Sylvaemus mystacinus
26. Mus musculus

27. Rattus rattus




gMobggmgdo
530l gomboll  Jglobgd oGO  dmby3909dbg  IYMHEMdOm

1533093 AIOOGHMO05DY 436300905 990 LobgMdOL BMHOb3gwgdo

# Lobymoo

1 dafo

2 0080bm

3 Jmfo

4 ofom, 3Mobobogadns
5 h3gnmgdMmo30 3o359hs
6 30m0b 35939hs

7 383390

8 dsgdino

9 0530 3MELMY

10 003567 3momy

11 00 $MIMO 3MPIMY
12 Gmmhmmy

13 3meonl dgboemon
14 bmazemals AgMbomo
15 Joamagob dgfhbao
16 390l 39ygho@s
17 &yob 3Gygmhods

18 0goo dmemgsbgdoms
19 Mybo dmenmdsobgoms
20 J0bgmogs

21 | 304300

22 | goofoogms

23 OnadYMO

24 omemEgEbams

25 doolb dmenmEgbams
26 dgommbmos

27 dsd3n

28 dgommogmon ds830
29 hbsthonzn

30 05301030 sL39Fo 30

31 4034030




32 ma01nsho@on

33 h3ammgomn3an dgds@&amons
34 | angfoxo Hozhoze

35 oo Hn3ho3s

36 0530039 H03h030

37 ombo@oms

38 basmEoo

39 d3m0nbo3s

40 Poogambyags mogm

41 d3nMmg do3310mMs MM
42 hbogzn

43 ymmsbo

44 ybo y3s30

45 Labemals dgmy My

46 b3306hs

47 LB37600

48 99306y

49 ho@do@mbo

50 h39190Mmg0M030 3MmFMdS
51 bolgom@domfhnbs

52 0omoab gmode

53 3mmenb ghmodo

Asdmonzemo LsbgmModgdNELb sShgmon oM HomBmaaglbl sy Labymdsl



50530005 M93G0E0gd0

0B JOSGHMOME dmbo39990Dg oyMHbMdO™ B33 93 BHYMHOBHMEO0sDY
33630905 89980930 LBobgMdOL 5IRO0BOS - MY3EHOE0YdO:

39330L01Mo Lognsdsbms (Mertensiella caucasica) IUCN (VU)
39330L0mMo gmaddydm (Bufo verrucosissimus).

393569 gmadgdm (Pseudipidalea viridis)

35b530 (Hyla orientalis)

&00b daysyon (Pelophylax ridibundus)

dgofg dyszso (Rana macrocnemis),

ombdggs (Anguis colchicus)

foogmadyigams b3anngo (Darevskia parvula)

sMm30b60L b3anonsn (Darevskia derjugini)

© 0N A WNR

=
o

. 0sfmen b3mogsn (Lacerta agilis)

=
=

. h3gegdMn30 sb35Mms (Natrix natrix)

[EEN
N

. Dyamaols ob30Mo (Natrix tesselata)

[EEN
w

. 3b30fM Mgmbobo g3gmagbames (Vipera transcaucasiana),

=
B~

. P2bambazgmn dgyMmazn (Platyceps najadum)

=
ul

. banaxzgMmo dgyMo3n (Hemorrhois ravergieri)

—_
(@)

. bL3ogmabds (Coronella austriaca)

=
~N

. 9b3ymMa3al AgnMmazn (Zamenis longissimus)

Bo3MMZWOWmoob dbmem 35335b0O0 LowsdsbwMs (Mertensiella caucasica) >Gob
5300 Bobgmds ITUCN (VU) -000 s bogo®mggerml fomgero bmliboo.

U539 33930L 89gpgd0

boggarg  Lodwmdomgdo  Bo@ots 27  53Gowbl, Jgool  d9boiodswodgdol  Lbemygw
5MLgbsrmendo. 3300935 3090bIMYMd©S [Yoegsd@Esco ool 10 dgEEMmosb gMgrs6do.

33193990l 3gMom@do bsdmzgbo odbs d9dapo (bMm3zgwgdo s Fsmo  sMLYdMIOL
©53505LEHMM9d9o bodsbfiywrgdo.

3M0bggegdos: 95930, dQoemdgeo dsdz0, IP3s6w9ws, 13306Bs, oo foghogs, dsgzo
fiogfiogs, swliomgws, 5pwo @ Gbo yzago.

boggarg Lsd)domgdobsl Bo33ew93 BHYMOGHMM0sDY 56 0dbs Bsdmgbo HMIgerody foomgwo
Bmlbol LobgMds 56 om0 SOLYIMIOL ToIBEHWIMIOJO Mo0dg b0Tsbfiyscro.



bemgge sOLYbsMEdo 30MgdBH0M IR)d0o oo 2503wl JOMOMIIE bMagEdo
(sLobEgdm 3Mb6J@gddo) 1939 oygydoo bsdMBomgdo 8goMmg ToldEodgdOLYS,
d9L50530LOE  SPAOWMIM03  BoMBOYBY  BgImJdgEgds 96 SMUBYOMDBL 56 doeBy
9d0b08se©0s.

deryoboz Mo 33wg3s
b339¢79 bsd=8502980 Bshs®9829¢00 0465 bober dgdosdolb 8og6

L5399 33%03900 3obbmMEog@s Jgol 3MbosodseodyBdo, 39Mdm@ bmgge
5MLgbsmando, 2021 fiewols 27 s3Gobs.

33930 dobsbo:

1. Bs33e930 md0ogdEol 839gbotnoms Lobgmdgdol 0IbEGH0BOEMGdS s IYEHIWIOO
69UlbgdoL ga0bs;

2. @30, Logmmbolb 4398 dgmxo, 96@gdmEO, 0d305m0 s Lbb3s, FEPMdsWY©
Sb/@s  gomzbmer  ©mbgbg  slsbodbogo  Lobgmdol  0gbdoxzoEoMmgds @
500L53Ymn39eol GPS 30006 ©0b5E 900l ogzodloMgds.

3. 9339656900 (3939 LobgmddbBy 3OMgdBHol bydmddggdom  godmzgmwo
9903mmgdol  dgusligds s 9dsMmdogdgwo  9b/@s  Logmblg®mgzsgom
0™bolidogdgdol gobloBmg®s.

15330930 GIMOGHMM00L BMYs0 B0dMboggs:

93965M9MEMdol s BWMOHOL 06396@9M0Ds300LmM30L godmz09ggbgom oMM O
d900™M@o. 390dm, dowol sLfzmog 10 d-0560 (5-5 mMmgzg Fbotgl) 3mOHOEMOOL s
09050930l Lomsggdo 700 3% dglfogers.

939botgms  Lobgmd®Mogzo  0gbEH0B03oE00LM30L  godm3zoggbgm  ,LodoMmz9wmls
Rwmmob* (Ketzkhoveli, Gagnidze, 1971-2016) o 56LgdEo bgs  BEMmOoLEGwwo
Bmlbgdols (Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995; Gagnidze, 2005) dobggzoom.
GdJumbmdonmo  Imbs39dgdo  ©@s  Lobgmdoms  bmdgb3eo@ ol 350 MMdS
39059m{jds 939696095 BHodumbmdools LygMmsdmMobm dmboszgdms dsBsdo (The Plant
List Vers. 1, 2010).
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939669 LEHYMOJIOLMZOL BOROMBOL 35EHJRMO0JOO 236oLIDBLIOS Logo®Omzgenmls
foogemo bmbbol (2014) o germdocwy@o IUCN  Bmlbol  (https://www.iucn.org/)

dobg3z0m. B39y 33193900 OOML MOMMIIO OEYIE0, Logdmbol 4393 dymao,
9600999960, 08300000 ©s BH3Zs, Famdsee 96/©s gem3zbmw mbgbg  s©bsbodbsgo

LobgmdOLMzoL  49BoLYBOZMS GPS 3mMmMmobs@gdo: 3Mdgo, 396900 s Lodswary

B030L ™bosh. #ooMgdMwo 0dbs POMMYMEO  FEMBSWG 6/  gBM3bmem
b9 oEo Bobgmodol BmEMdslowns.

15330930 BgMOGHMMo0l B0 dodmbogngs:

5FoMoL  M930mbdo  m3o0DYdMEos BEMMOHOL 603ow MO s wdzgwglo  3md3egdlgdo.
6930mb0  BEMOHOLEHWMWO  MZ5WLsHBOOLOm  FoMTMoIbl  3MmEbgmol  MHgzya0dol
36009369 m3569L  3bge HgOGHowL, Losl Y39wsbg BoOmm 6ol Ho®dmpagbowo 3
697303030l sdobollosmMgdIo  BMOOLGMMO B35xRN MM3bgds o o0
36535 xz9MH™m3bgd0m  Jgddbocro  Lbgoolbgs  GHodol  BmMIs30900 s 93mbolEgdgdo
(Kolakovskii, 1974; Kikvidze, Ohsawa, 2001. Nakhutsrishvili, 2013). 3m@badHo Godob
&Y9g9gdobmgzols 535bsll0smMYdgO d39bsmgeols 39M©o SFoMob 35003 S@ M
96153500 739MM36905L o Mb0IoMMHMBIL  QoBLODBPZMH3L  oldo  OLLgWgm  Fvgs  sBoMEO,
3063560, B39 ms395H039m0L @S LoJoMNZ9EM-009OJgmOoL (sFoMs-sOmM3060l) 9bgdmeo
@S 30060Mm@MmIsmmMo 203039900l IJmbg  Lobgmdol  d3gbotggdols  493M(39egds.
Lo3mblgM3530m 3603369 MdOL  BHIOOGHMEMOJOOL  Fowswro  3MbiEgbGHMsE00L  2odm g0ty
G9IO0GHMO0E FsbdEo09dd0, 5FoMOL MYR0Mmbol momJdol dmerosbo bofforo dmbgdol o330l
dbmgwomn  gmbooll (WWF) 8096  0©096¢0530306000mw0s,  Gmambz  Logmblg®gzsgomeo
36MH0MmMH0GHYHM™ gOHm-90m y439wsbg 8609369m356 3HIMOEGMM0s© 58096 35335L0530. 5996
390080056y,  yzgws  Lsbol  0IGFOIBEHOWIGHMOMEO  5dBH03MdS  5FIMOL  BHIOOGHMO05DY
3obobomqgds,  OHMameE  3m@gbEoce©  Bopswo  LsgdmMbol  dmdi3gwo  Jdggds
00MIM535x39MHM36930L JOMDBoOL M35 bsBOOLOM.

1533930 39HoGHMM00L BMmYso dodmbogngs

5300l Mgyombdo M3 0HBGOIMWos FrmMOL  MbogsGo s  dz9wglo
3033egdlgdo.  Gga0mbo  BMEOLGMWO  MZ5LsBOOLom  FoMTIMoybL
30@bymolb Hgxz0rdol )dbodzbyrrmasbgl by §aOHowl, Lswsg Yg3gwrsby
ROOME  96M0L  HoMImygboro 53 OHRMR0dobmzol  sdabolinsmgdgwro

REMOOLEGHMWO  IMO35¢BIOM3bgds s 9T IM35¢RIMHM3b9d00  Fgddbogro
Lbgoolbgs GHodolb 53m®mds30900 ©s 93mbolEgdgdo (Kolakovskii, 1974; Kikvidze,

11


https://www.iucn.org/

Ohsawa, 2001. Nakhutsrishvili, 2013). 3m@badHo  Godob  Gyggdolomgol
535bsll0sMYdg0 (3965090l oM 5FIMOL 3530FSEHMS BMOZ5WTBYIOMZBIdSL
@5 MB03oMOHMBSL AoBLYBOZMOZL oo EsLOZWgm Ty sDBoMEmO, 3063560,
b3958995H039000L s BoJsMMNZ9EM-0IMJg0L (5FoG9-503060l) 9bgdmeo
5 300OMEMIIMOHO 2536039wg00L IJmbg Lobgmodol 9(39656M9gd0L gogzcMEgEYds.
b53MbLYMZ530Mm 3608369 MBdOL  BHIMOBHMM0gdOL oo 3mbEgb@Mmoool 4odm
93069  B9M0GHMMo  slidBGHodgddo, oFsM0l  Mgaombol momddol domosbo
Bsfoero dbgdols 53330l abmyeom 13mbgol (WWF) doge
0©96¢0x8030M0ME0s, OMAMOE Lo3MBLYM3530M© 3OOMMHOGHIBHMW JOM-9Mm
y39wsbg 86003690356 BHgMoGmemos© 53096 3533560580. 5996 godmdobsty,
gzgws  Loboll  00xMLEGHOWIGHMOMWO  5dBH03mds  8FIOOL  BHIMOGHMO05DY
3obobowgds, GmymeE 3mGHI630Ms© owswo Log®mbol dmd3ggwo Jdgwgds
00 IM535¢539MHM36900L gOMDBOOL MZ5eLIBOHOLO.

3396569ME@dOL s 3500G9EJd0L Bemyso Jodmbogrgs

1533093 AHIOGHMO05DY oMM FoMTmygboos 3mmwbmMo MHgwod@mdo
Lobgmdom OO TJMHgMo Bmmwmzsbo @Gy, GMmIgwdog MIoboMgdgb
Podewo (Castanea sativa), d9Mysbo (Alnus barbata), foggwo (Fagus orientalis),
3933°5bomMo  Miboers (Carpinus caucasica), bo®ds (Dyospiros lotus). gOomgmwo
Loboom a3bgwgds Bodowgmgs (Ficus carica), JmMogo (Acer laetum), h3999egdMogz0
69396Pbsemo  (Acer campestre). 39394900  godsGHMbIdMos  JOMHOMIWPI©
69wodBHmo dBJgd0: 3mbEHmb ddgdo (Rhododendron ponticum), {jgsgo (Prunus
laurocerasus), ogeo (Rhododendron luteum), o0830sms@  bgdsgzs®o  dm30

(Vaccinium arctostaphyllos).
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1533930 GIMOGMMO0L GEMMOL LabgMdMOZ0 AMIZ5MTBIMMZbYds:

1533093 GOM0GHMM05Dg B396L B0ge S©FIM0w0 LobgMdgdo dm3gdeos bMHowdo:

Plants checklist of Arsenauli

Status

Acer campestre

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Aristolochia pontica Lam.

Arum megobrebi Lobin, M. Neumann, Bogner & P. C. Boyce

Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill.

Georgian Red List (VU)

Crassocephalum crepidioides (Benth.) S.Moore

Cynoglossum creticum Mill.

Cynoglossum officinalis L.

Dentaria bulbifera L.

Dentaria quinguefolia M.Bieb.

Digitalis ferruginea L.

Dryopteris affinis Fraser-Jenk

Dryopteris carthusiana (Vill.) H.P. Fuchs

Diospyros lotus L.

IUCN red list

Fagus orientalis Lipsky

Ficus carica L.

Galanthus woronowii Los.

Caucasus endemic

Galeobdolon luteum Huds.

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hedera helix L.

Helleborus caucasicus Br.

Caucasus endemic

Hydrocotyle vulgaris L.

13



Hypericum androsaemum L.

Hypolepis punctata (Thunb.) Mett.

llex colchica Pojark.

Juglans regia L. Georgian Red list (VU)

Paeonia caucasica (Schipcz.) Schipcz. Caucasus endemic

Primula sibthorpii Hofmm.

Prunus laurocerasus L.

Phyllitis scolopendrium (L.) Newm.

Phytolacca americana L.

Plantago major L.

Poa annua L.

Polygonum hydropiper L.

Polypodium vulgare L.

Polystichum aculeatum (L.) Roth.

Polystichum setiferum (Forssk.) Moore ex Woynar

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Pteridium tauricum V.Krecz.

Pteris cretica L.

Rhododendron luteum Sweet.

Rhododendron ponticum L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Smilax excelsa L.

Saxifraga cymbalaria L.

Trachystemon orientalis (L.) G.Don fil.

Trifolium pratense L.

Urtica dioica L.

Vaccinium arctostaphylos L.

Vinca major L.

Viola alba ssp. scotophylla Jord.

153393 BH9M0GHMM05D9 IB0JLOMGIM0s 64 Lobgmds, HMIGEMHYb:
2 Bobgmds 9GO bygoMmzgwmb Hoomgao bmlbol: Castanea sativa (VU), Juglans regia (VU).
1 Lobgmds  s6ol TUCN fomgaro 649Lbols- Diospyros lotus (LC)



3 Lobgmds 39335B00L 9bgdo: Galanthus woronowii, Hellebprus caucasicus, Paeonia caucasica.

foomgeo bmlbols Lsbgmdgdol GPS 8mbsggdgdo s gm@mdstisems 3m3gdmeos sbs®o 1-ols
Lsboon.

339656gos  393gme  Lsbgmdgdby 3Mmgd@Bol  Bgdmgdggdom  gsdmfiggmmo  8gdxmmgdol
998351905 s 9985(B0EgdG0 36/ LsgmbligMz530Mm MMbOldogdgdoL gsblsbM3Gs.

1533093 BIOOGMOH05DY IBOJLOMIdIME0 Fomgwo Bmbol Lobgmdgdosb MIgEHglmds
©O0EOo Bmdol by 93965099005, OHMYMOE (36MdoE0s yerol Forgdol goyzsbolsl o6 0dbgds

399mygbgdmeo ddodg 3Hgdbogs, dglsdsdols 53 bggdby 3Hmgd@ol bgdmddgwgds dgeHdbosbd
Lobgmdgdbg dobodsery®mo 0gbgds.

0935 9939 ©x80JLOoMEs  39335B00L  9bEIMEMO Lobgmdgdo,  Galanthus woronowii,
dmd3mgobo  Lobgmdss,  bmeom Helleborus caucasicus, Paeonia caucasica gqbv)©H0s60

965350 emzobo  dogmsbo, GMIgmgdoi  dogal  Bs33w93  BHYMOGHMM05DY 23b3wYds o
99390900l Fomsero Molgol (obsdg s0dmBBYd06. sdolsmzol Jobsbdgfimbogros Lsdmdsm

30mi3gudo  s8mE39600  dMErd3gdol s Bgl@gdol 396, Boossydo BIdMMBYDds. SY3Yy
39260Mm309L 09O S SOMYLML Lodwgdom 3OHMELOL OILEOWWgdOL J9dgY.

93965M9meo Lsgs®mol Isgliodsereo dgbsmBmMByolimgols 3smgz5¢olfjobgdwmo »os 0gbsls
39900920 M93m9bs30900:

1. 889690mdol  ©sfygdedy, 39Mdm©  LadMMgdA™m  GHIO0GHMMO0L  dMmIBoEIOSLs o
939650970 LogsMmOLYSL 2oHdgbomo Lsdwdsmgdol sfygdsdwy, 39MHLMbsol 0blEGMYE o0
93965Mgo LORsMOL s330L Haligdolb Fglobgd.

2. 15889690 GHgOOGHMMO0L LoBPZMYOOL 3530 WO(33d - Y39 by s F3gbstry, MMIgEos
56 43905 D993 960L 5M95¢F0 IEEO MBS 0YML EBOIBYOOLOB.

3. 83969Mgmwo Logs®mol goHagbomo bsdwdsmgdo Mbs Bo@sMEal dbmemE 3MH:M9dEom
39035¢0b{0b69d0 56950l gomzsolifjobgdoom.

4. 99636056 93965095 Bglgms BMbST0 Foboeol slOFYMDYOOL/ W sRIOOL 530G,

5. Lo 530L LFMOGdS SGBYGOMBL, INFMH0E0 I3965M0L Bgliggdol, BglmEMmOOL, drarendlz9d0l
90f59039 oBH™3905 3mBs3cdo 50dm396900Lm30b.

6. $996030L 25350079 MdOL MHEOHB39wYMma3s Bosogol sd06IMMIBOL 153006
SLOEOWYIWS.
7. Lobobdemm MLsRONBMYOOL bMEMIJOOL OE3o.
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8. L53d9690m  L5dwdomgdol LMool 8999 BHINOGHMMOJIOL  ELYIBMOZgdS
6IFILHOE0S-
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3650 1. 53393 BHIMOGHMM05DY sfighomo fomgmo Bmlbol Lobgmdgdols GPS
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Juglans regia L.

Georgian Red List (VU)

744542 .473
4608327.751
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Georgian Red List (VU)

Juglans regia L.

744532.860

4608328.011
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Galanthus woronowii Caucasus endemic
Los.

Everywhere




Helleborus caucasicus
Br.

Caucasus endemic

Everywhere
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Diospyros lotus L.

IUCN Red List (LC)

744523.970
4608333.939




Georgian Red List (VU)

Castanea sativa Mill.

744512.059
4608322.565
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Diospyros lotus L.

IUCN Red List (LC)

744272.581

4608354.048
=

e
hR T

23



Georgian Red List (VU)

Juglans regia L.

744263.686

4608338.303
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Paeonia caucasica

(Schipcz.) Schipcz.

Caucasus endemic

744263.686
4608338.303

Taxus baccata L.

Georgian Red List (VU)

744245.034
4608339.433
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Survey Timescale and Location

Survey was conducted in Keda municipality village Arsenauli, on 27th of April 2021, by Jimsher
Mamuchadze and Nino Memiadze.

Arsenauli study area

1/NES At Google Earth

Imagery Date: 6/17/2020  lat 41.594137° lon 41.928015° elev 0m  eyeialty 1.59 km




Zoological Survey

The zoological surveys include mammal (large and small), bird and herpetofauna surveys.
Although the scope of works will be relatively small and will be covering a limited geographic
area, the surveys will be aiming at identification of species diversity, with specific focus on a
protected species. If necessary, the appropriate recommendations for conducting the construction
activities will be elaborated.

Mammal surveys was conducted using the line transect survey through observing the
surroundings while walking along the defined path/transect across the project area. The species
presence will be defined either by direct observation, or through various signs. Special attention
will be paid to the Red list (protected) species. In case of observation, the GPS location will be
recorded and mapped. In case of potential direct impact of project activities on biodiversity,
appropriate prevention or mitigation measures will be proposed.

Bird survey was conducted through walking along the defined path/transect across the project
area. The preferred time/period for the bird survey is the morning hours. The species were
identified through direct observation or based on their calls/singing. The possible impact of the
project activities on the red list /protected species will be assessed and recommendations
provided. During the surveys, the optical equipment and GPS will be used.

Herpetofauna survey also was conducted by walking along the predefined transect across the
project areas and observing amphibian and reptile habitats. The possible impact of the project
activities on the red list /protected species will be assessed and recommendations their
prevention will be provided.

Purpose of the Survey
1. Identify protected (Red List) Species.
2. Assess project impact on fauna species and identify mitigation and / or conservation
measures;

Baseline Review of the study area

According to the available reference data, in the forest of Ajara have been known following large
mammal species, as in the study area:

Eurasian Badger (Melesmeles)

Brown Bear (Ursusarctos)
Eurasian Lynx (Lynx lynx)
European Hare (Lepuseuropaeus)
Golden Jackal (Canisaureus)

akrwn =



Caucasian Squirrel (Sciurusanomalus)
European Pine Marten (Martesmartes)
Red Fox (Vulpesvulpes)
. European Roe Deer (Capreoluscapreolus)
10. Wild Boar (Susscrofa)
11. Wildcat (Felissilvestris)
12. Wolf (Canis lupus)
From which Brown Bear, Eurasian Lynx and Caucasian Squirrel are Red-list species.
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Small Mammals

According to the available data, there are 27 small mammal species in the forest zone
in Ajara. (Bukhnikashvili, 2004; Bukhnikashvili, Beltadze edit., 2012). Between them
non-flying and flightless small mammals.

Tab. Small Mammals species in Adjara

Ne Species latin name

1. Erinaceus concolor

2. Talpa caucasica

3. Sorex raddei

4. Crocidura gueldenstaedti
5. Rhinolophus hipposideros
6. Myotis nattereri

7. Myotis mystacinus group
8. Nyctalus noctula

9. Nyctalus leisleri

10. Eptesicus serotinus

11. Pipistrellus pipistrellus
12. Pipistrellus nathusii

13. Hypsugo savii

14, Plecotus auritus

15. Lepus europaeus

16. Sciurus anomalus

17. Sciurus vulgaris

18. Glis glis

19. Dryomys nitedula

20. Chionomys roberti

21. Terricola majori

22. Sylvaemus uralensis

23. Sylvaemus fulvipectus
24. Sylvaemus ponticus




25. Sylvaemus mystacinus
26. Mus musculus

27. Rattus rattus

Birds

According to reference of fauna diversity of Ajara region, in the study area known
following briding bird species:

# Species

1 Black Kite

2 Sparrowhawk

3 Goshawk

4 Honey Buzzard

5 Buzzard

6 Long-Legged Buzzard
7 Cuckoo

8 Wryneck

9 Black Woodpecker
10 | Green Woodpecker
11 Great Spotted Woodpecker
12 | Woodlark

13 | Crag Martin

14 Swallow

15 House Martin

16 | Water Pipit

17 | Tree Pipit

18 Pied Wagtail

19 | Grey Wagtail

20 Wren

21 Dunnock

22 Robin

23 Nightingale

24 Redstart

25 Black Redstart




26 Stonechat

27 Blackbird

28 | Song Thrush

29 Mistle Thrush

30 Blackcap

31 | Chiffchaff

32 Goldcrest

33 | Spotted Flycatcher

34 Blue Tit
35 Great Tit
36 Coal Tit

37 Long-Tailed Tit

38 Nuthatch

39 Treecreeper

40 Red-Backed Shrike

41 Lesser Grey Shrike

42 Jay

43 Raven

44 Hooded Crow

45 House Sparrow

46 Chaffinch

47 Hawfinch

48 Greenfinch

49 Goldfinch

50 Scarlet Rosefinch
51 Crossbill

52 Corn Bunting

53 Rock Bunting

None of the species listed above is a Red — list species.



Herpetofauna
According to the data, the following Amphibians and reptile species are recorded in the
study area:

Caucasian salamander (Mertensiella caucasica) IUCN (VU)
Caucasian toad (Bufo verrucosissimus).
Green toad (Pseudipidalea viridis)
Oriental treefrog (Hyla orientalis)
Lake frog (Pelophylax ridibundus)
Asian Minor frog (Rana macrocnemis),
Colchic slow worm (Anguis colchicus)
Red-bellied lizard (Darevskia parvula)
Artwin lizard (Darevskia derjugini)
. sand lizard (Lacerta agilis)
. ring snake (Natrix natrix)
. dice snake (Natrix tesselata)
. Caucasian sand viper (Vipera transcaucasiana),
. Dahl's whip snake (Platyceps najadum)
. spotted whip snake (Hemorrhois ravergieri)
. smooth snake (Coronella austriaca)
. Aesculapian snake (Zamenis longissimus)
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One species Caucasian salamander (Mertensiella caucasica) is IUCN (VU) and Georgian Red-
list species



Field Survey Result

Field survey was conducted on 27 th April 2021 in Keda municipality village Arsenauli, Purpose
of the fauna survey was to study a 10 m corridor on the pipe route.

During the field work in the study area were found following species and facts of their existence:

Birds: Black Bird, Song Thrush, Greenfinch, Chaffinch, Great Tit, Coal Tit, Robin, Cuckoo and
Hooded Crow.

During survey in the study area was not observed any of Red-list species.

In the village of Arsenauli, the projected pipe will pass mainly in the village (settlements) as well
as the planned works on a small scale, therefore there is no impact on the local fauna or it is very
minimal.



Botanical Survey
Purpose of the Survey

3. ldentify plant species of the study object and compile detailed lists;

4. Identify protected, endangered, endemic, rare and other, globally and / or nationally
endemic species and record the GPS coordinates of the site;

5. Assess project impact concerns on individual plant species and identify mitigation and /
or conservation measures;

Research methodology:

For inventarization Flora and identification the plants species we used route method. In
particular, a study of 700 m2 at the upper of water intake a 10 m corridor and along the pipe (5-5
on both sides).

Identification of plants Species we used according to "Georgian Flora" (Ketzkhoveli, Gagnidze,
1971-2016) and other existing floristic lists (Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995;
Gagnidze, 2005). Taxonomic data and species nomenclature validity was verified at the
International Plant Taxonomy Database (The Plant List Vers. 1, 2010).

Definition categories for plant species was determined according to the Georgian Red List
(2006) and the Global IUCN List (https://www.iucn.org/).

During field research, GPS coordinates were determined for each protected, endangered,
endemic, rare and other, globally and / or national species: latitude, longitude and altitude.

Photos of each species protected globally and / or nationally were taken.

Baseline review of the study territory

Region of Ajara borders unique and oldest floral communities by teir origin. By point of view of
floral diversity Ajara region is the most important hotspot of Colchis refugiumand which borders
typical floral of the Colchis forests forming wide range of the ecosystems (Kolakovskii, 1974;
Kikvidze, Ohsawa, 2001. Nakhutsrishvili, 2013).
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Except the distribution of plant species associated to the Kolchik forests in the forest habitats of
Adjara, the uniqueness of the local vegetation is also conditioned by occurrence of the west and
middle Asian, Mediterranean, Hyrcanian, and Georgian-Turkish (Ajara-Artvinian) endemic
species and floral elements in the vegetation of Ajara. Almost the whole territory of Ajara is
identified as Priority Conservation Area (PCA) by World Wildlife Fund (WWF Global, 2006)
[Fig. 3] due to concentration of the large number of protected areas of several categories, eco-
corridors of the birds and mammals and high level of endemism in the small territory. Regarding
to such prioritizing, all infrastructural activities are considered as threat factors to the indigenous

and migrating wildlife in Ajara.

General overview of vegetation and habitats of the study area.

The study area is mainly mixed deciduous forest rich with relics plant psecies, dominated
by Chestnut (Castanea sativa), Alder (Alnus barbata), Beech (Fagus orientalis), Caucasian
hornbeam (Carpinus caucasica), also some area are Caucasian persimmon (Diospyros

lotus).

Fig (Ficus carica), Maple (Acer laeum), Field maple (Acer campestre),

specimens.

The forest is dominated by mainly relict shrubs: Pontic rhododendron (Rhododendron
ponticum), Cherry laurel (Prunus laurocerasus), Yellow azalea (Rhododendron luteum),

also some area are Caucasian whortleberry (Vaccinium arctostaphyllos).

Species diversity of flora of the study area:

The species described by us in the study area are given in the table:

are single

Plants checklist of Arsenauli

Status

Acer campestre

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Aristolochia pontica Lam.

Arum megobrebi Lobin, M. Neumann, Bogner & P. C. Boyce

Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill.

Georgian Red List (VU)
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Cynoglossum creticum Mill.

Cynoglossum officinalis L.

Dentaria bulbifera L.

Dentaria quinquefolia M.Bieb.

Digitalis ferruginea L.

Fagus orientalis Lipsky

Ficus carica L.

Galanthus woronowii Los.

Caucasus endemic

Galeobdolon luteum Huds.

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hedera helix L.

Helleborus caucasicus Br.

Caucasus endemic

Hydrocotyle vulgaris L.

Ilex colchica Pojark.

Juglans regia L.

Georgian Red list (VU)

Paeonia caucasica (Schipcz.) Schipcz.

Caucasus endemic

Primula sibthorpii Hofmm.

Prunus laurocerasus L.

Phyllitis scolopendrium (L.) Newm.

Phytolacca americana L.

Plantago major L.

Poa annua L.

Polygonum hydropiper L.

Polypodium vulgare L.

Polystichum aculeatum (L.) Roth.

Polystichum setiferum (Forssk.) Moore ex Woynar

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Pteridium tauricum V.Krecz.

Pteris cretica L.

Rhododendron luteum Sweet.

Rhododendron ponticum L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Smilax excelsa L.
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Saxifraga cymbalaria L.

Trachystemon orientalis (L.) G.Don fil.
Trifolium pratense L.

Urtica dioica L.

Vaccinium arctostaphylos L.

Vinca major L.

Viola alba ssp. scotophylla Jord.

64 species have been identified in the study area, of which:

3 species is Caucasian endemic species (Galanthus woronowii, Helleborus caucasicus,

Paeonia caucasica)
2 species are on the Georgian Red List: Castanea sativa (VU), Juglans regia (VU).

1 species- IUCN Red List- Diospyros lotus (LC).

Assess the project impact concerns on individual plant species and identify mitigation and / or
conservation measures.

Most of the red list species recorded in the study area are large tree plants. As it is known,
heavy equipment will not be used for laying water pipes, therefore the impact of the project
on these trees will be minimal.

However, the endemic species of the Caucasus, Galanthus woronowii, is a bulbous species,
and Helleborus caucasicus, Paeonia caucasica are perennial rhizome herbs that occur
throughout the study area and are at high risk of exposure. To do this, it is advisable to
return the bulbs and rhizomes to the soil during the working process. Also collect seeds and
sow after completing the workflow.

To maximize the conservation of vegetation, the following guidelines should be considered:

1. Before the start of construction, in particular, the preparation of the project area and
the start of cleaning works from the vegetation, instruction of the staff on the rules of
vegetation protection.

2. Strict protection of the boundaries of the construction area - all trees and plants that
do not touch the impact area must be protected from damage.

3. Vegetation cleaning works should be carried out only taking into account the area
provided by the project.

13



® N U

Prohibition of storage / sorting of material in the root zone of woody plants.
Where possible, leave cut plant roots, bulbs in the ground for future emergence.
Ensure proper operation of equipment to prevent soil contamination.
Compliance with fire safety norms.

Cleaning and recultivation of areas after completion of construction works.
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The GPS data and photographs of the Red List species are given in Appendix 1.

Juglans regia L. Georgian Red List (VU)

744542.473




Georgian Red List (VU)

Juglans regia L.

744532.860

4608328.011
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Galanthus woronowii Caucasus endemic
Los.

Everywhere




Helleborus caucasicus
Br.

Caucasus endemic

Everywhere

18



Diospyros lotus L.

IUCN Red List (LC)

744523.970
4608333.939
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Castanea sativa Mill.

744512.059
4608322.565
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Diospyros lotus L.

IUCN Red List (LC)
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Georgian Red List (VU)

Juglans regia L.

744263.686
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Paeonia caucasica

(Schipcz.) Schipcz.

Caucasus endemic

744263.686
4608338.303

Taxus baccata L.

Georgian Red List (VU)

744245.034
4608339.433
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