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2. 30mmgdBHol  Ggboderm  Bgdmddggdols  Jgdmbggzsdo  99056Md0w9d9gdo
mbolidogdgdol 993w9dsgz9ds.
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dmeol 51939 Lo33wg3  GHYMoGMM0sDYg) abgzwgds T9dgao  Lobgmdol  dbbgzowo
ddmafmzmgdo:
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dsB30 (Meles meles)
9965 smgo (Ursus arctos)

a03b3gho (Lynx lynx)

3909990 3MMHO®Io (dm33900) (Lepus europaeus)
&6 (Canis aureus)

35333B0M60 (30930 (Sciurus anomalus)
3396bs (Martes martes)

g (Vulpes vulpes)

0 0N U W N

. 0390 (Capreolus capreolus)
10. 969990 Mo (Sus scrofa)
11. go6gmeo 3s@o (Felis silvestris)
12. 8ygwo (Canis lupus)

BSFOMZEOM5Q56 FMMS IMZ0, BMEHZIOO S 39339500 (309430 TgBEobowros
LogdoMm3z9ml fomger bmlbsdo (Fo00moyqbgb o Lobgmdgdl).

(3600 dmdmofimg®gdo

@0 E OGO IMbs39690D9 YMHEMdO™ 5F5M0L 3Yggdol GO EMM0sDY
3b30905 27 Lobgmdol §3doo d1dndfimzsmo, Mmameag dnmbymgdo 1939
bowa3Om0sb69d0. (Bukhnikashvili, 2004; Bukhnikashvili, Beltadze edit., 2012).
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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
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39335L01M0 Logmsdsbgms (Mertensiella caucasica) IUCN (VU)
39335b01Ma gm3073m (Bufo verrucosissimus).

0393069 gmAdgdm (Pseudipidalea viridis)

30b030 (Hyla orientalis)

&00b doysyo (Pelophylax ridibundus)

dgnfg dyszsto (Rana macrocnemis),

ombadgds (Anguis colchicus)



8. HoogmdnEgms b3amogo (Darevskia parvula)

9. sMmm30b0l b3mongo (Darevskia derjugini)

10. dofon b3amongo (Lacerta agilis)

11. h3gymgdmozo sb3sms (Natrix natrix)

12. Hyamob sb30Mms (Natrix tesselata)

13. gb30M Mgmbsbo g3genaggbams (Vipera transcaucasiana),
14. §bambazgo dnMosn (Platyceps najadum)

15. bonmazgman dgmnMosn (Hemorrhois ravergieri)

16. b3ogMgbdys (Coronella austriaca)

17. qbinaodal dmMozo (Zamenis longissimus)

B53M30mH96 Fbmerm 353395L099M0 Lo sdsb®s (Mertensiella caucasica) O3IO
TUCN (VU) -00 @5 Bogdotronggermb fomgwo bmlboom ogmewo bobgmds.
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boggarg LsdMBomgdo J0dE0bsegMdEs F9sbg30L dbo30350EHIEOL Lrrggen 2MsdxIdLS
@S  BHO9mIo, DBMMWMAONOHO 33935  J0dobsMgMmdEs  igoasd@smo  dogrol
©96099356090 10 89056 3mM0EMOHF0 s §Y5¢058090 HgHBHowmsb 25 3 056 Moomiido.

33193990l 39Mom@do bsdmzgbo odbs dgdapo (bm3zgwgdo s Fsmo  HMLGdMIOL
©53505LGMM9d9o b0dsbfiywrgdo.

dvdngdfmgegd0: 33960bs (Martes martes), s (Canis aureus) QS J9MJYWO QMO0 (Sus

scrofa)

xMobggmgdos: A339madM030 3ogohs, 9sd30, 13306Rs, IF396MEs, dmEwMmEgEbws, OO
Poghogs, do3mozs §a3fn3s, Mybao dmmmmgobdoms, gambomgmes, ds30s3s sb31do3s, 033030,
Bboggo, 8989m0, Hymoab 35330 ©s EoEo FMImo gmEsms.

3930005 MY3BG0angd0: 35Ls3s (Hyla orientalis) s §oorgmanEgmms bamogo (Darevskia
parvula).
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3. bo33eg30 Md0gdBHoL 339bscgoms Lobgmdgdol 0wgbEGHOROEFOMYdS WS WIGITMMO
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4. 30, Logmmbolb 4398 dgmxo, 96wgdmeOo, 0d305m0 s b3S, FEPMdsWYG
ob/@s  gmgbme  @mbgby  s0bsbodbsgo  Lobgmdol  0wgbGoxzoEoMIds s
50L53YmRgEoll GPS 30006 ©0bs@ 900l og0dloMgds.

5. 939botgms 3o3gme Lobgmdgdbg 3MmgddHol Bgdmddgqdom godmfzgmwo
9993mmgdol  ggzeligds @o  99FoMmdoEgdgwo  sb/@s  LagmblLgMgzsgom
©Mbolidogdgdol 3sblyBM3M..

33€930L 8g0qgdo:

93965M9MEMdOL s MmOl 06396EIM0Bs300LmMZ0L godmgoygbgo FsMIOWEMWwO
9900™Mo0. 390dm©, dowol asLH3Mog 10 3-0560 (5-5 mOMmgzg FbsMYL) 3MOOPMOOL o
09050900l Lomsggdo 700 8% dglogars.

339bs6gms LEbgMBG030 0IBEHOR03ZS300LMZOL Yodm3z30Ygbgm ,,bodsGrMZgerml BErMMOL™
(Ketzkhoveli, Gagnidze, 1971-2016) s 56MbJdMo bbgs  BwmGOLEMwo bylbgdols
(Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995; Gagnidze, 2005) dobggoom.
Gogumbmdonmo  dmbs39dgdo  @s  Lobgmdoms  bm39gb3lo@Mmol 350 MMdS
39058mjds 93965609 Bogdumbmdool bygMmsdm®molim dmbsggdoms dsbsdo (The Plant List
Vers. 1, 2010).83965090m5 Lobgmdgdobmgol Losgm®mbol  35393MmM0900  35b0Lsbzto
Lodoomggarml  foomgawo  Bylbol  (2014) s  garmdocrm@o  TUCN Bmlbols
(https://www.iucn.org/) dobgzoom.

1539e9 33¢093900L MM POMOMIMWO O30, BoROMbOL 398 Iymxo, 9bydmeo,
038305000 5 Bb3gs, amds® 56/ ghHm3bmer mbgbyg smlsbodbsgo Lobgmdolmazol
39560LsBE3Ms GPS 3mMmMH0bsEg00: 20390, 256900 s Loy B30l MBOIB.
3905090990 0gbs MOMMYME0 FEMBSEME b/ 9BMm3bme mbyby oMo
LobgMdOL FMEMIoLos.
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1553307930 BH9POGMMOol BmYswo dodmbowngs:

530l M9a0mbdo  WMIs0oDYdMos  BWMmOHOL  Mbogswmo s mdzgarglo
3033w9dlgdo. M9a0mbo BWMOOLEHIO M35 LIBOOL0M [oMmBMoygbl 3mebgmol
953300930l 8603369 mazsb69L 3bge FaMEGHoWl, Los3 Y39wsbg FoMmmE SMHOL
Poedmasboro 38  GgxnMaomdolomgzgol sdsbsliosmgdgwo  germMoli@ryero
36535 xR9MM36005 s 53 M35 RIMM3bgdom  Fgddboro  Lbgsolibgs  GHodob
RMMI>30900  ©5  93mbobGgdgdo  (Kolakovskii, 1974; Kikvidze, Ohsawa, 2001.
Nakhutsrishvili, 2013). 3m@bm@o Godob ¢Ygggdolmzol sdsboliosmgdguo dgbstgwmaerols
395 5F5M0L 3500@ 9GS 365350 R9MM369d5L S B0 IOMBISL goblsBLzEmsgL slido
©oLO3Egm  Fs  SBoEmO, 30603560, bIgEmsdsBM3gmol s  LogdsMmzgwm-
00490l (5F565-56Mm03060L) 96gIMNMHO s F0HOMEMISWMOHO 2530 EId0L dJmby
Lobgmdob 9396569900l 2530 EIwgds.  Lo3MbLYM3530Mm 3603369 MdOL FHgMOEHMMOdOL
Fo0o0o 3mb3gbEHME00L 450m 3069 BHIOOGHMMOME FoldEH09dT0, SFoM0Ol MHgr0Mmbol
0mgdol domwosbo boflowo dmbgdol o330l AbmBwom gmbool (WWEF) o9
0©96GH0B0E0MJOIMWO0s,  MMAMEOE  Lo3MmbLYM3530Mm©  3OHOMOOGHIGHIW  JPHM-gOHD
439wsDg 36093690356 3H9MHoGH™mEm05© 5309M3933500500. 9J9sb 25dm0bsdyg, ygzgws
Lobol 0dxOLEHMWYIEHMOMO 5JEH03Mds 5FIMOL BHIMOGHMOM05DY gobobowgds, Hmam®3
3m39b3omcms  dsmoo  Log®ombol dmdEggwo  J8ggds  d0MmIMIZ35wRgMHM36JdOL
96H0BooL M35 LIBOOLOM.

155332930 B9HOGHMMO0L BMYso Jodmbogngs

530l Mgy0mbdo M3 0HGIMWos FermMol  MbogsGo s  dzgwglo
3033egdlgdo.  Ggaombo  FWMEOLGMWO  M35LsBOOLom  FoMIMoybL
3mbgomol HgzEordol )d60d36germ3s69L by FadGowl, Lswsg Y3gwshy
RBOOME 9oL foMImygboro 53 MHRMR0MTobm3ol  sdobolinsmgdgwo
REMOOLEGHMWO  IM35¢xRIMOM3690s ©d 5T FM35¢RgMHM3690000  dgJdboro
Lbgoolbgs G030l 53m®mds30900 s 930mbolEgdgdo (Kolakovskii, 1974; Kikvidze,
Ohsawa, 2001. Nakhutsrishvili, 2013). 3mbaGo  GHodoL  Gyggoobomgol
©535bsLosMYGOgo F3965MgMOL QoM 5FMOL 3500FSGHMS FMOZRIOMZ69dL
@5 MB03oMOHMBSL AoBLEBOZMOZL Foldo EsLOggm s sDBoMEO, 3063560,
b39058995H039000L s BodsMMNZ9EM-0IMJg0oL (5FoG9-5003060l) 9bgdmeo
5 300OHMEMISMOHO 25360390900l IJmbg Lobgmool 9396569900l gogMEgEYds.
L53MbLYMZ530m 360T36gEMBOL  BHIMOEHMMH0gdOL Fomowo 3Mb3gbGHMSE00L 2odm
330M9 GH9O0GHMO0M ds1dE509dd0, 5F5MOL M0Mbol MomJdol ImErosbo boflowo
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dbgdol o330l Abmxzwom gmbool (WWEF) 8096 0©9bGH053030609399wo0s,
MMamO3 bo3MblYM3530Mm© 3MHOMMOEGIGH 9hHo-9hHo 439wobg 9603369 m356
AIO0GHMM00© 58096 35335L0530.  5dgob  @odmBobotyg,  g3zgams  Labols
09x6OLGHOMIBHMOMWO 5gGH03Mds 5FoM0L BIMOBHMM0sDY Foboborgds, MMM
30396305 Fo0owo LogMmbol dmdE39wo §dggds d0MmIMmH35¢x39MH™M369d0L
9H™BooL M35LIBOOLOM.

3396563 ME@dOL s 3550GoEJd0L Bemyso Jodmbogrgs

1533093 AIOGHMO05DY oMM HoMTmygboos 3mwbmMo MHgwod@mdo
LobgMdOm 8OO0 FJMHGJNPRMMNEMZ560 3MW0EMI0bIBEHWMGO HYyg, Mmdgwdos

©M3d0boMgd9b: dmeysbo (Alnus barbata), s©0IMBsgwEGo bsdgo (Picea orientalis);
50dmbogwmémo  fogqgeo (Fagus orientalis), M@Ebows  (Carpinus caucasica),
33H30090056 5209039, 393395b0M0 bmFo (Abies nordmanniana), mges (Ulmus glabra),
396bgo  (Populus tremula). sUg3g 296M339M  8mbs339madby  BHYoL3OMS
Bs0Mmdssbm3zsbo dgarmgdo.

9OMgMwo bsbom §3b30s  JmEsgo (Acer laetum), ggol b9396MBboso (Acer
campestre), 3535¢0 (Juglans regia).

94399980  ¥3Bdg00sb  JOMOMOIOI®  FodIBHMbYdIMos:  3mBGML  FdgMo
(Rhododendron ponticum), ogero (Rhododendron luteum), dsygsero (Rubus hirtus),

0odao (Ilex colchica) gMmgms a3b3wIds  sEdM30L  oxswmzg®o (Daphne

alboviana).

15330930  GIOOGHMM0sDY  Tga3bzs  9FoMOL S 39335L00L 96093160
LobgMdgd0:0FoM0OL bggermBs (Angelica adzharica), bemlbmglizol oyo (Heracleum
sosnowskyi), 3063985 (Gadellia lactiflora). bLeallbmglzol ogo (Heracleum sosnowskyi),
3963905 (Gadellia lactiflora) bs3dsm@ bdoMo Jgbz9MOELMBIOMS.
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153360930 39MOGHMM00L BEMEOL LsbgmdMo30 AMs35ea3gMmgbgds:
1533093 BOM0GHMM05BY B39bL Joge shgMHoo Lsbgmdgdo dm3gdmeos bGoEdo:

Plants checklist of Theti-Gogadzeebi Status

Abies nordmanniana (Stev.) Spach

Acer campestre L.

Acer laetum C.A.Mey.

Aconitum nasutum Fisch. ex Rchb.

Agrostis tenuis Sibth.

Ajuga reptans L.

Alchemilla persica Rothm. (A.oxysepala
Juz.)

Alnus barbata C.A.Mey.

Angelica adzharica M.Pimen. Adjarian endemic

Anthriscus sylvestris (L.) Hoffm.

Aruncus vulgaris Rafin.

Asperula odorata L.

Asplenium adiantum-nigrum L.

Athyrium filix femina (L.) Roth.

Bellis perennis L.

Calamagrostis arundinacea (L.) Roth.

Calamintha grandiflora (L.) Moench

Cardamine hirsuta L.

Cardamine parviflora L.

Cardamine seidlitziana Albov

Carex pendula Huds

Carpinus betulus L.

Cerasus avum (L.) Moench

Cicerbita petiolata (C.Koch) Gagnidze

Cirsium pseudopersonata subsp.
kusnezowianum (Sommier & Levier) Petr.

Corylus avellana L.

Dentaria bulbifera L.

Digitalis ferruginea L.

Dryopteris carthusiana (Vill.) H.P.Fuchs

Dryopteris filix-mas (L.) Schott

Epilobium lanceolatum Seb.& Mauri.

Epilobium parviflorum Schreb.

Erigeron annus (L.) Pers.

Euonymus europaea L. (E.floribunda Stev.)

Fagus orientalis Lipsky




Festuca gigantea (1.) Vill. (Bromus
giganteus L.)

Fragaria vesca L.

Frangula alnus Mill.

Gadellia lactiflora (Bieb.) Schulkina

Caucasus endemic

Gallium rotundifolium L.

Gentiana schistocalyx (C.Koch ) C.Koch

Geranium robertianum L.

Geum urbanum L.

Hedera colchica (C.Koch)C.Koch.

Heracleum sosnowskyi Manden.

Caucasus endemic

Ilex colchica Pojark.

Juglans regia L.

Georgian Red List
(VU)

Juncus effuses L.

Lapsana intermedia Bieb.

Laurocerasus officinalis M. Roem.

Leontodon danubialis Jacq.

Leucanthemum vulgare Lam.

Melandrium balansae Boiss.

Mentha aquatic L.

Mentha longifolia (L.)Huds.

Moehringia trinervia (L.) Clairv.

Mycelis muralis (L.) Dumort.

Myosotis sparsiflora Pohl

Myosotis sylvatica Ehrh. ex Hoffm.

Oxalis acetosella L.

Pachyphragma macrophyllum (Hoffm.)
N.Busch

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phleum alpinum L.

Picea orientalis (L.) Link

Plantago lanceolata L.

Plantago major L.

Poa annua L.

Poa pratensis L.

Polygonatum multiflorum (L.) All

Polystichum aculeatum (L.) Roth

Populus tremula L.

Potentilla elatior Willd.ex Schlecht.

Prenanthes purpurea L.

Primula sibthorpii Hoffmgg.

Prunella grandiflora (L.) Scholl.
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Pteridium tauricum V. Krecz.

Pyrethrum macrophyllum (Waldst. And Kit.)
Willd.

Rosa canina L.

Ranunculus bulbosus L.

Ranunculus trachycarpus Fisch. & C.A.Mey.

Rhamnus imeretina Booth

Rhododendron ponticum L.

Rhododendron luteum Sweet.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Rumex acetosella L.

Rumex obtusifolius L.

Salix caprea L.

Salix caucasica Andersson

Sambucus ebulus L.

Sambucus nigra L.

Sanicula europaea L.

Sedum stoloniferum S.G.Gmel.

Silene wallichiana Klotzsch.

Sorbus boissieri C.K. Schneid.

Spergula arvensis L.

Stellaria media (L.) Vill.

Symphytum asperum Lepech.

Symphytum grandiflorum DC.

Tamus communis L.

Taraxacum officinale Wigg.

Tilia begoniifolia Stev.

Trachystemon orientalis (L.)G. Don fil.

Trifolium pratense L.

Ulmus glabra Huds.

Georgian Red List
(VU)

Urtica dioica L.

Vaccinium arctostaphylos L.

Valeriana alliariifolia Adams

Veronica melissifolia Poir.

Veronica officinalis L.

Viburnum orientalis L.

Viola reichenbachiana Jord.ex Boreau

1533093 HYOOGHMM05HY IB0JLOMYOMW0S 114 LEBYMdY, OMTIWMOYSD 2 Lobgmds 6oL

Logo®mzgenml foomgero bmlbol: Juglans regia (VU), Ulmus glabra (VU).
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1533093 BYOOGHMO05Dg 96JINM0S 3 doEIbMZb0 Bobgmds: sFoMol 9bgdo -Angelica
adzharica, 35335U00U 9693900 - Heracleum sosnowskyi, Gadellia lactiflora .

Poogwo Bmlboll s 9bgdmemo Lobgmdgdol GPS  8mbsi399900 s BMEHMAsbogs
93999905 BsMI 1-0b Loboo.

U539 65390mdsliomsh 3500@GHs@oL smfighs : doMomos© HoMmdmagbowos dMHysbols
©M30bs6GHMd0m (Alnus barbata); a3b3gds s3Mm3g: Picea orientalis, Sorbus boissieri,
9393yg90 3505@HMbgdmwo dhdqgdos: Prunus laurocerasus, Rhododendron ponticum, Ilex
colchica, Rubus hirtus, Rubus caucasicus, Sambucus nigra, dseobm3bgdo@sb: Aruncus
vulgaris, Cardamine impatiens, Cardamine hirsute, Athyrium filix-femina, Matteuccia
strutiopteris, Saxifraga cymbalaria, Pachyphragma macrophyllum, Phyllitiss scolopendrium,

Ranunculus ampelophyllus, Salvia glutinosa, Chrysosplenium dubium.

339bsgms 35¢039w9e LsbgmdgdBy 3MmgdEol Bgdmgdggdom gsdmfizgmero d93ammgdols
099351905 s F9BoMdogdYEo 36/q0s Lo3MbligMHzsE30M PMBOliIdogdgdols gsblisbra®s.

1533093 BIMOBHMM05BY ROJLOMGOIMEo Fomgwo BMLbol Lobgmdgdosb y3zgas
0O HBmIol by 939bs9ggd0s. MHMYMEE 3bMd0W0s {ywol doegdols goyzsbolsl o6

096905 59tmy9gbgdeo 8dodg 9dbo3s, glodsdobo 58 bggd g 3Gmgd@ol bgdmddngds
90b08semEmo  046905. mMdgzs LadOHMgJB™ BHIM0EGHMM05DY IB0JLOMES 9bEIIMMO
0oobMm3560 LEbgMdgd0, MMIWIOBY3 B9gImddggdol gobbmeM09wgdol MHob3o OEOs.
96009360  dosbmzsbo  Lobgmdgdobmgol  Lolivmgguros Fom0  35oMy3s  LodMdom
36m396930L  OHY9ds9®Y, g3y gberol  FgaMmgzgds s  BsdMdom 339Gl
5905360900 9999 dmmgligs.

93965mgmeo Lsggs®ol Isgdlodseneyeo gbs®Bmbgoliogols smzgseolifiobgdmemo mws 0gbsls
3990930 M930m89bsE0gd0:

1.396bmboeols 0bLEHYE o550 83965090 LOGIMOL OEZ0VL SMEFOEJOMOOL S
D9Lgdols qLobgd;

2.896046056 839bstrgms 13qligms Bmbsdo Foloerols sb[YmdYIOOL/OEIsagdOL 53Md5ng3s;

3. LS 5Fob LTMOEGdS SOLYGOMBL, IMFHoo I3965M0L B9139d0L Jofsd03g IEHMZYdS
9353 do 50dm396900Lm30U;
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4. 3996030l g5d5MHMMEMdOL M DOOHMb39YMas BoswsRol sd06IMMGdOL 15306
SLS(30Q9dES;

5. bLobsbdOIM MBoBOMbMYdOL bMOHTGOOL OE3S;

6. 339690 MdOL HLEOIEGdOL F90IY 19379 E035:3000 BoFTomgdOL BoESMGdS.

©36smmo 1. 1533093 BHgM0GHMH0sDY s0fgmowo fomgmo brmlbol Lsbgmdgdol GPS
3M0bsGd0
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Ulmus glabra
Huds

Georgian Red List (VU)

262162. 444 E
4601306.241 N

, Triple Caméra.
/ININO MEMIADZE - -
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Angelica
M.Pimen.

adzharica

Adjarian endemic

262186.706 E
4601384.785 N
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Heracleum sosnowskyi Caucasus endemic
Manden.

everywhere
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Gadellia lactiflora (Bieb.)
Schulkina

Caucasus endemic

everywhere
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ojoommmaoyMo 33mI3s

33am93700 f3Mmdm9onamn 0965 M>3>Y dnggamsdols dngMm

33930 8obsbo:

1. Bs33e930 md09d@oL 0dJmomxRsmbol Tgbfogans;

2. @530, LIxO®bLOL J39d dymaxo, 96gdmeo, 08305m0 s Lbgo,
MBS ME 96/ 9ghmzbmer mbgbg  sebsbodbsgo  Labgmdols
009bGH0x50E0MYds.

3. Lmgge 3ma9d990L §yoedmds®osqqgdol Bomogg 65290mdol 53900l g9gad0o
39035¢0L{0bgdmwo  Boddomms Bgyo3wgbol doldEHId0L Fgnsligds
d9L50580L0 M193mF96H(30900L IMIBOYOS.

33€2930L 8gorcgegdo:
50b0dbmeo  3obsMol 50 BEYdIMIMIOL @S  MgEogRol  B3xE0R030b
39030656y  3300935/8mbo@GMM0bao  BMmOoEs3s  39TgMONM  33¢0g30L QO
30D YO 5790Q0AL,

3999650 3300935 - 399b65E0BES Bo30MbYBY s L3Ol 0MHYZW03 SOLYdMWO
WOGIOIGHMES. 25550 bEs Bo3zwgzo Moomboll mOmmazm@mgodo (Viewer 32,
Adjara-2003) bo@gero@wy®o 0doxgdo (Google Earth:7.1.1.1888).

30H995MH0 5O —  35003H5GJO0L  30DMOEMM0  0©gbEHOBOE0MYdS
23obbIMBL gmggero Lobgmdol GH03099MH0 3500FOGHOL oblsbBEZML (GHodom®mo
35003530l 303bmIgBHEM0s,  BMYPsO  I0OHMEWMY0s,  MYo9gRo,  AOWbEO,
©5b3oBEHIM-30DoMMmO  Foboloomgdqdo), Mol Loxwmdzgbdgs  dmbos
Bo3omeols  dmbs3390090%g Lobgmd®og0 99350 gbeMdOL  Z0MEMYSEXMGO
0©96& 0580300905 GgLsdsToLO BMEM-30VIM A9OIMJO00).

1533930 BH9M0GMM00l ogmomgsvbols Bmyso dodmbowgs
1533093 BIOGMM05HY OHMIgEog FoMdmygbl d. GHdgML, d. PoOHmbobfiyerol

93069 99653500, MMIgeoE 1530LdbMH0Z HoMmBMoEYIbL . sFoEr0olfyerol T9bs3oU,
00bsMMBL Fbmerm 65350090l 3oedsbo (Salmo fario Linnaeus, 1758).
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3. B0gmo 3oty BmIob 996535005. glogeroll MM IgdmMbzs MMZol EMdOL
9909290 §9gombg 39M-mEL. sbsllosmgdl (ysedmgzsmbgdo. ghmbBomwo dmzwgbgdo
©ox80JLOMES Moy  WMm3s309dd0.  5bodbmmo  goMgdm Bogoeols  3oedsbols
0065@OMIOLOIMZ0L 90 FoMTMoabl 3960y 306MMdYOL,  ®™MPEs  FMBSEEgMdOL
359m300b350  s5LBEHWEMS oo sMLgdMds dobotgdo. Tglfogerobsl  Bzgbl dog®

30995 M5Q© 396 R0JLBOMES 35¢Bsbols 99aHYa3Es6mgdO.

35003 5@0L J9x38900sb 498mA0bscg Fglodwgdgeos §939mEIL ©sL336s, ™A
50b0dbmEo  Bomogol  5A0dEYdIMIMIOL B @S  J39s  ©0bgdsdo
3936039 gdMw0s  65350Mol 3o¢dsbols  godligEgeo  3Mm3sE0s, MMdgEos
533009005 53 30MHMOJOL S FodMO3qdoL F9damd bofowrgds gbszsols
9399 ©0690580. 3037 o300L MoMmEYbMdMH030 F5B396909d0lL O Fga3sligdsls
F06M©9ds 33093000 94B39OE0S FJMYOOL HotBmgdoo.

6535000l 35¢ndsbols LGs¢muo.

6535000l 35emdsbo  dg@obowos  BogsMmzgwml  foomger  bmlibsdo, bemerm
Lo9MmMsdMMOLMIo 3060 FJdgaro 593b 3MBLYM3s30E0 bGsEMLo (Least Concern)

36HMgdBHoL  gabbmMEogmgdol  89w9ac®  393mfizgwo  Bgaszmgbols 9930ligds Qo
09956Md0¢rgdgeo mbolidogdgdols 93mdgbs3gogdo.

1533093 BIO0GHMM05Dg Homgwo bmlbol Lobgmdgdol mgaBol  sx0JlLoMIOOE6
390m30bstrg  8600369wm35605  gMEoMgds  godsbgzomgl  dolo  dobsMHMdOL
306000990L 99656BMBdOL 930w I MdBY.

90l 3AMI>MGMD007)30MOMEMAJO0L Joge Imfirgdwo 0bxgm®mIsz000 dEobsmy

G09mobL {gwwob ©gdgEHo bodwyswme d9oy9bl 6-7 ¢/ffd. Lsmsgg BogagdmMdol 3HmgdE ol
Hobsbfomo 396Loom Fyswsmgdol MomEgbmdsd 56 Mbs 350 FoMdM 3¢n/{j0.

sOLgdYo  Imzemmdoo 3 /fo. fysemomgds d. GHVJHDBY, OGMAMOE  Joerdsbols
00b5c0MMdoL 3500BsBADY  393wgbsls  Imobgbl, MMMOE 3semdsbols Lsdobs®m™ s
dopaMogoriero  300mdgd0l gomotgligdom,  sbggg  Ls3gzgdo mgsboBbdgdols
3GMEMJoMmdol 89930609000,  sOBYdIMEo  Fmgdmmmdols  gsmgzgswmolifobgdom

6925G0MM0 3530965 36 096905 BoGIMMO 99900l IMIE6O.

50603606 93mdobstg JoBsblgfmbowrs 80dshbos Lymsgg BoagdMdOL s89d0LsL
O30 04656 9990 3060MdJd0:
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9) @IBNMLAHEIL  F0bsMol  Fywol ©YdgBHo s FYsedmbdo®mgdol mbgy, ®oms
398060 3bmb B9gaga30Mo [gowdmbdstgds.

0) Lomo39 65390Md0L §ysedodmgdHg oMbl M93BsdM0O M30b0L 56 Lbgs
399de0g FoLoEolOR0 TBIYOO oMM YR MYEOL Dmdom s6rodgEgl 10 93.

3) Lomogg boggdmdol sds030Lsl 8060dMdg 0dbsl oygzsbowo bg-GYgol dmIFes
80b5M0L 3553 EH ol J03EYOIMI, M90S 56 Fo5gBHOMEIL JOMDBoMwo dmgwgbgdo.

9 BIGHOOIL 3353 JPOMO  0JMOoMEMyomMo 33935 Lomoegg  Boggdmdol
99b3MoGSE05d0 Jglgerols 990 5330LEML {godoGmBbMBOL 3gHomedo

365GM0 1. GG
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d53Mmymbymbgdanmydals 330mg30

33am935 f>smdm9dmano 0965 5300 O33M5&0mMbnl dnym
33930 8obsbo:

1. 30006Mmd0Mb@Eq00L qlfogums;

2. 80bs®0ol §ysedo d0bsseo MbgMbgdermqdol  Lsbgmdsms 0abEGH0R0E0MYdY,
(oEbmgbmdols s domdsLbol  IxzgoJuoMgds  Lozgwgy  Lobxgddo o
39005565000935 3350M5E I93OHDY.

3. Pyarol 3°0565H0ads dmbEgds MmO Lmxggwdo.  5d9sb godmdobsty
L5F0OMS  FoMZ9eoLHobgd Mo Lodmdsmms bgys3egboll Jggagdols dobgwozom
d9L50530b0 ©1930396(30900L IMIBOYOS.

33€2930L 8gorcgegdo:

15330930 B3 Fom 808ObsIMYMOS BE0bsMY 3HdgmoL MbgMbgdwm 30MHMEBbsBY.
33w930L50m30L LobxgdoL FgaMmgzgds  dmbs dEobsdol 5 (oMEHowosb ymggwmo 2-3
d9MGH0560 30w gdom 25 1J-ol Lo®IosE 20 §3-0l o63og3EPMdsTo Loymz9gEMSME
30090990 550060l IgmmEom Bmasb dsg Chic-net -ob godmygbgdom, G™Iob bodzol
Rommo  0.15 8-0l GHme0os, bmgwem Bobxols Lsfrmemo dsg 500 do30™bol BMmGgdosbo
Jumg0o0s. BMmasb 05009 0003905 I0bIMYTo 15330930 F9MEGH0WOL BLZIODY s Bgbob
ddOsMd0m bgds MbEob s®maggzs.  B396L dog® Lobxgdo dgammzowo 0dbs dobsmol
653060056 5B Ml I Mg 5EYOEISL.  50GOIE0 O J9MY3bOo MbgObgIMms Jobognsls
1393050 Jowgddo 3580JLoGMGdEom 70% -056 L3o®Edo. dobo 30639WwsEOo
599853905 bJdIMEs WdMMSGHMM0530. o3 d0d0bsMgmdEs Lobxgdol gocmgEbgs
-0MQ560D3gd0L  50ME 3593905 1YOTG6EHJIOLIRD.  MMYIBEOBAGOOL FHoJumbmdomMo
(LOLEYISEBHOIMEO0) XAIBMOM030 S LEbYMIMZ0 0Y6EHO3035300L5M30L 3049bgdOm
“Leica” -l Go3ob 003MMb3M3Ly s  dObMIMEs®l  Tgbsdsdolbo IBHIbsdo Fyagdol
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bo6M339390L,  ¥0MTsLOL 2obLIDBPZMOLIMZOL 30 - dMO¥Y330L6 BMLEGO Hmbol Fgommels
AMOLOMBME LsbMOOL odmygbgdoo.

15330930 BIMOGHMMOoL MbyMbgdemoms Bryswo dodmbogngs

906569  Hd9gmoL  30OMLRBIOMIo  IGFoJLoMEs  MbgMbgdmms 2 3esliols
(00969008 s 303MLbY0MYI0) 63900, HMIWYdTs3 80335 30OMIOMbEHMS 7
00, 22 -22 cax5b0 5 33500 S 28 LobgMds. MI0boMYdHYL 3FgMgd0, HMIgEms
IGO0l 3605350 R9MOM369800 50060Tbs MORMM0s6gd0 (Diptera)-8 Lobgmdom, Msds(s
MbgOHbgImms Lobgmdgdol dogmo Mom©gbmdol 29 %-o0s. Ephemeroptera o
Plecoptera 5-5 lobgmdoo 18-18 %-ob ¢me0s, s dmeoml Coleoptera o Trichoptera
4-4 bobgmdoo 14-14 % mGOL. sMbgbowo 7% dmeol Hymenoptera-lo o
Decapoda-U 30535003900m36935%g (bvme.1).
Species
DECAPODA
HYMENOPTERA
TRICHOPTERA
PLECOPTERA
PLECOPTERA

EPHEMEROPTERA

DIPTERA

0 5 10 15 20 25 30 35 o
(=

Eph ‘
phemer | Plecopter | Plecopter | Trichopte | Hymenop Decapoda
optera a a & tea

"% 29 18 18 14 14 SE5 35

Diptera

b®.1. 8. 3HdgOL 30EOMLRBIOML  MbagMbYI MM d0MIMZ50RgMM3b9gds %-Tdo

LobgMdomS MOEbM3bMO s d0MTSLEA 335MOEM 9By L Tgoaobs 2258
0b0/8* s 28.358 /3. @MBobsbEGHoa d)gMgdol ws63900, HMIgEms MHoEbmgbmds o

26



00mdsby BHrmeos 2231 0b/d? s 28.332 9/8% FgLsdsdobo s Grods3 895a0bs dogero
0399960l Imbo3gdoms 99 — 99.9% . 8(9mHgd0L WsM39dL TGOl  MoEbmzbmdoms o
00M3sbom EMIobsbGos  Ephemeroptera-ls ¢0s63900, HMAol GoEbmgbmds s domdslss
GMos 878 0b/d? s 4.81 9/3? Gglisdsdobo, M3 89509l dogwo 3fgMHgdol escmzqdols
(oabmzbmdol 39 %. 30OMRBIMBOL MHoEbmgbmdols 35639690 gdo 0dwrgzs 8909y
bmGosml:  Ephemeroptera -l ¢0o63900L GOEbM3bMBsBY d3069s Plecoptera -l ¢o®3900,
OIgms Hobmzbmds 37% MGOL. GoEbmgbmdol 3339m60 35Mmbs sggo Coleoptera-
b (10 %), Diptera -l ( 8 %), Trichoptera-U (5 %) o> Hymenoptera-U (0.6 %). Go3 999bgds

s>0ggbs 300mgdl- Decapoda-Us, , 3ommo MoEbmzbmds 1 %-ob Gmeos (bwy®.2).

Trichc Hymenopter Decapoda
5 0% 1%

Coleoptera-Ub Ephemeroptera
10% 39%

Plecoptera
37%

bm6.2. 9. GHdgooL 30OHMLygdmdo  Mbgdbgdmms sMm39d0L  3MM396¢mwo

990950039600 Mds.
Lobxgddo IROJLOMGIMwo  LobgMdgdo  WsM39006  MI0BoMYd6 T9d9A0

0b0300900: RA. aurantiaca 429 obe/®?, P. Humeralis 362 ob/d? s B. rhodani 261
0b/3%.  dgodgMosbmgsbos Hymenoptera sp larvae, Psychoda sp., T. Bloodworm s
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Tetanocera sp. 9sp5d  {golog3olb

9006506 MdS 2563399900 0MJOMEGOOL FoESMGOIW00.

535Lmsbs39  90bodbmo

00MIM535¢x39MOM36900L  Jgx355900LsL  domo

06000300900 039mBgdMm©b96 2563060 L  Lbgsalbgs

(30900L, dmbermbmgdols s 0Togmb)  BEI0sbY, Grog Jommomgdl »bgMbgdermms

3096900 LssMLYdM gotgdmls, 3. 3d900L X bLOM 93 MY0IH FEAMT>MGMOSDY.

90.3d9m0b bgMbgICMms d0MIMZ5¢R9MHM369ds, M0Ebm3bgds (06¢0/3%) s dBoMsls

(/)
Class | Order Family General Species Ind/m? | g/m?
Insecta | Ephemeroptera Heptagenidae Ecdyonurus Ecdyonurus fluminum | 20 2.553
Rhithogena Rhithrogena aurantiaca | 429 0.905
Epeorus Epeorus torrentium 67 0.549
Baetidae Baetis Baetis rhodani 261 0.307
Leptophlebiidae | Leptophlebia Leptophlebia sp. 101 0.496
Total Ephemeroptera 878 481
Rhyacophilidae | Rhyacophila Rhyacophila nubila 60 0.261
Polycentropus Polycentropodidae | Polycentropodida 20 0.59
flavomaculatus
Trichoptera Odontoceridae Odontocerum Odontocerum sp. 20 2.553
Trichoptera sp. 13 0.489
Total Trichoptera 113 3.893
Plecoptera Perlidae Perla Perla abdominalis 74 4.181
Perlodidae Perlodes Perlodes dispar 154 5.936
Isogenus Isogenus nubecula 74 2.935
Nemuridae Protonemura Protonemura 362 0.811
humeralis
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Capniidae Capnia Capnia nigra 168 0.509
832
Total Plecoptera 14.372
Diptera Chironomidae Chironomus Tendipedidae sp. 20 0.040
Tendipes bloodworm 13 0.013
Tabanida Tabanida sp. 60 0.214
Melusinidae Melusina Simulium sp 20 0.57
Rhagionidae Atherix Atherix sp. 20 0.168
Blepharoceridae | Blepharocera Blepharocera sp. 27 0.040
Sciomyzidae Tetanocera sp. 7 0.013
Psychoda Psychodidae. Psychoda sp 13 0.101
Total Diptera 180 1.159
Coleoptera Hydrophiliidae Hydrophilus Hydrophilus sp. 20 0.013
Beetles Elmididae Elmida larvea 74 0.04
Aqvatis Beetles Aqvatis Beetles larvea 74 0.261
Warer Beetles Warer Beetles Adult 47 3.765
Total Coleoptera 215 4.079
Hymenoptera Hymenoptera larvea 13 0.02
Total Hymenoptera 13 0.02
Total Insecta 2231 28.332
Crustac | 8 Gammarus Dikerogammarus | Dikerogammarus 27 0.026
ea haemobaphes
Total Crustacea 27 0.026
Total 2258 28.358
2 class | 7 order 22 family 22 genus 28 Species
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https://en.wikipedia.org/wiki/Psychodidae

36HmgJBHoL  gobbmMEogwgdol 899  393mfizgmmo  Bgys3wrgbols d9m0lsgds s
3995Md0egdge0 mbolidogdgdol H93mdgbs30900.

360HMm9dBHoL 296bm®E09wgd0oL LyFSWdsl  8E0bsGg FHdJMOL Fyswbgmds 0dwrg3s,
dogM5d dsbdo IMd0bsMmg MbgMbgdrmms Ws®39dol  0bEIMILJd0L Q5FMIOboty
SM(30EGIWO© MBS o30035¢olobmm  {igmol  ©gdgEOl  dEYMTIMYMIS  BOmM
309690l s®3900 56 ©MRbIb iyeols 49699, M5990mv) [goo 93mEMA0IMS©
Lobogmabarm 3603369cmdolL 4o0gdms 53 060030 gdOLIMZ0L. STLMBsgg 649 0dbgds
BOLOMEo Igmgdos B3960 dmddgogdols Bosbolidmd@sbo.

d9L50530b5, 945 308GO06 MBS odmoMoEbml LMo igosmgds s dobs®ols

©IMOI(309, M3 0530UM535 A5dM0fi393L 3HgMHgd0L 63900l MHYM® WHEHMZJOSL,
L5 8039493500 BOEILEOWWOo IfFgMgdol 06030 4osd96900L5396 .

3965 530bs, 50bodbE 153393 80bs®mgdo ywol v30IMGLI BT EM™bgl
9039453560 dobo LOMEOE IIOHMIOL L A0IOMYO0LS39D, O TMbowrmEbgeros

LodMEMME 39690530 5MLYIMO 33900000 X5FI0L 9ONIOHPO Hymeol (AFgMgdol)
3905 MM900m ILEMMEGd. 5ToFEMBs3 F985MB0MGdX Mboldogds 30358605
5MLgdmo fywol sbs 4e8mygbgdmeo 04651 Lexgwgdols dmbsbergmdsms fywwoom
935653990l MM 593009390 ©Y3JAHOL F9bsMBMBYds, Homsi bgwro Tggfymds
9. ©MOXMIoLHYolL ©sdsEHJo0m 4590 EMYOSL dslido IMdOBsMg ™g3Bgdol
06936030 15339d00m.
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Survey Timescale and Location

Survey was conducted in the Shuakhevi municipality in villages Gogadzeebi and Theti, on 13 th
May of 2021 by Jimsher Mamuchadze, Davit Bagrationi, Ramaz Mikeladze and Nino
Memiadze.
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Zoological Survey

The zoological surveys will 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 will be 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.

Birds survey will be conducted through walking along the defined path/transect across the
project area. The preferred time/period for the bird survey is the morning hours during May-
June. The species will be 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 will also be 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. ldentify 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)
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
Erinaceus concolor

Talpa caucasica

Sorex raddei

Crocidura gueldenstaedti
Rhinolophus hipposideros
Myotis nattereri

Myotis mystacinus group
Nyctalus noctula
Nyctalus leisleri
Eptesicus serotinus
Pipistrellus pipistrellus
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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

217. Rattus rattus

Birds

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

Species

Black Kite
Sparrowhawk
Goshawk

Honey Buzzard
Buzzard

Long-Legged Buzzard
Cuckoo

Wryneck

Black Woodpecker
Green Woodpecker
Great Spotted Woodpecker
Woodlark

Crag Martin

O O N OOl | WIN| P H

[EN
o

[EEN
[EEN

[EN
N

[EN
w




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)

©oN R WNRE

e N o
~No U~ WNPRO

One species Caucasian salamander (Mertensiella caucasica) is IUCN (VU) and Georgian Red-
list species



Field Survey Result

Field survey was conducted in Shuakhevi municipality, in villages Tbeti and Gogadzeebi water
supply project area, Purpose of the fauna survey was to study a 10 m corridor on the pipe route
and water intake location within a radius of 25 m.

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

Mammals: Pine marten (Martes martes), Golden Jackal (Canis aureus) and Wild Boar (Su
sscrofa).

Birds: Common Buzzard, Black Bird, Chaffinch, Greenfinch, Redstart, Great Tit, Coal Tit, Grey
Wagtail, Robin, Black cap, Chiffchaff, Jay, Cuckoo, Dipper and Great Spotted Woodpecker.

Herpetofauna: Oriental treefrog (Hyla orientalis) and Red-bellied lizard (Darevskia parvula).
During field survey were not observed any Red List species.

According to the company staff, 3 1/s of water will be taken from the stream for the
mentioned project. Which I think will not be significant losses for the river and not will
change significantly the ecological regime, therefore does not require special

recommendations or mitigation measures.



Botanical Survey

Purpose of the Survey

3. Identify 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 we are determined for each protected, endangered,
endemic, rare and other, globally and / or national species: latitude, longitude and altitude.

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

Baseline review of the study teritory

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).

10


https://www.iucn.org/

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 represented by a mixed deciduous polydominant forest rich in
Colchis relict species, which is dominated by: alder (Alnus barbata), Oriental spruce
(Picea orientalis); Oriental beech (Fagus orientalis), Caucasian hornbeam (Carpinus
caucasica), also found Caucasian fir (Abies nordmanniana), Elm (Ulmus glabra), Poplar

(Populus tremula).

Units can be found Maple (Acer laetum), Field Maple (Acer campestre), Walnut
(Juglans regia).
The main predominant shrubs in the forest are: Rhododendron ponticum, Rhododendron

luteum, Rubus hirtus, Rubus caucasicus, llex colchica, Prunus laurocerasus, Viburnum
orientale.

In some sections There are also grassy slopes at forest edge

In the study area we encountered endemic species of Adjara and the Caucasus: Angelica
adzharica, Heracleum sosnowskyi, Gadellia lactiflora. Heracleum sosnowskyi, Gadellia

lactiflora, are quite common.

Species diversity of flora of the study area:

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

Plants checklist of Tbeti-Gogadzeebi Status

Abies nordmanniana (Stev.) Spach

Acer campestre L.

Acer laetum C.A.Mey.
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Aconitum nasutum Fisch. ex Rchb.

Agrostis tenuis Sibth.

Ajuga reptans L.

Alchemilla persica Rothm. (A.oxysepala
Juz.)

Alnus barbata C.A.Mey.

Angelica adzharica M.Pimen.

Adjarian endemic

Anthriscus sylvestris (L.) Hoffm.

Aruncus vulgaris Rafin.

Asperula odorata L.

Asplenium adiantum-nigrum L.

Athyrium filix femina (L.) Roth.

Bellis perennis L.

Calamagrostis arundinacea (L.) Roth.

Calamintha grandiflora (L.) Moench

Cardamine hirsuta L.

Cardamine parviflora L.

6. Cardamine seidlitziana Albov

Carex pendula Huds

Carpinus betulus L.

Cerasus avum (L.) Moench

Cicerbita petiolata (C.Koch) Gagnidze

7. Cirsium pseudopersonata subsp.
kusnezowianum (Sommier & Levier) Petr.

Corylus avellana L.

Dentaria bulbifera L.

Digitalis ferruginea L.

Dryopteris carthusiana (Vill.) H.P.Fuchs

Dryopteris filix-mas (L.) Schott

Epilobium lanceolatum Seb.& Mauri.

Epilobium parviflorum Schreb.

Erigeron annus (L.) Pers.

Euonymus europaea L. (E.floribunda
Stev.)

Fagus orientalis Lipsky

Festuca gigantea (I.) Vill. (Bromus
giganteus L.)

Fragaria vesca L.

Frangula alnus Mill.

Gadellia lactiflora (Bieb.) Schulkina

Caucasus endemic

Gallium rotundifolium L.

Gentiana schistocalyx (C.Koch ) C.Koch

Geranium robertianum L.

Geum urbanum L.
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Hedera colchica (C.Koch)C.Koch.

Heracleum sosnowskyi Manden.

Caucasus endemic

Ilex colchica Pojark.

Juglans regia L.

Georgian Red List
(VU)

Juncus effuses L.

Lapsana intermedia Bieb.

Laurocerasus officinalis M. Roem.

Leontodon danubialis Jacq.

Leucanthemum vulgare Lam.

Melandrium balansae Boiss.

Mentha aquatic L.

Mentha longifolia (L.)Huds.

Moehringia trinervia (L.) Clairv.

Mycelis muralis (L.) Dumort.

Myosotis sparsiflora Pohl

Myosotis sylvatica Ehrh. ex Hoffm.

Oxalis acetosella L.

Pachyphragma macrophyllum (Hoffm.)
N.Busch

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phleum alpinum L.

Picea orientalis (L.) Link

Plantago lanceolata L.

Plantago major L.

Poa annua L.

Poa pratensis L.

Polygonatum multiflorum (L.) All

Polystichum aculeatum (L.) Roth

Populus tremula L.

Potentilla elatior Willd.ex Schlecht.

Prenanthes purpurea L.

Primula sibthorpii Hoffmgg.

Prunella grandiflora (L.) Scholl.

Pteridium tauricum V. Krecz.

Pyrethrum macrophyllum (Waldst. And
Kit.) Willd.

Rosa canina L.

Ranunculus bulbosus L.

Ranunculus trachycarpus Fisch. &
C.A.Mey.

Rhamnus imeretina Booth

Rhododendron ponticum L.
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Rhododendron luteum Sweet.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Rumex acetosella L.

Rumex obtusifolius L.

Salix caprea L.

Salix caucasica Andersson

Sambucus ebulus L.

Sambucus nigra L.

Sanicula europaea L.

Sedum stoloniferum S.G.Gmel.

Silene wallichiana Klotzsch.

Sorbus boissieri C.K. Schneid.

Spergula arvensis L.

Stellaria media (L.) Vill.

Symphytum asperum Lepech.

Symphytum grandiflorum DC.

Tamus communis L.

Taraxacum officinale Wigg.

Tilia begoniifolia Stev.

Trachystemon orientalis (L.)G. Don fil.

Trifolium pratense L.

Georgian Red List
Ulmus glabra Huds. (VU)

Urtica dioica L.

Vaccinium arctostaphylos L.

Valeriana alliariifolia Adams

Veronica melissifolia Poir.

Veronica officinalis L.

Viburnum orientalis L.

Viola reichenbachiana Jord.ex Boreau

There are 114 species were recorded in the study area, of which 2 species are on the
Georgian Red List: Ulmus glabra (VU), Juglans regia (VU).

3 herbaceous species are endemic to the study area: endemic of Adjara - Angelica adzharica,

endemic of the Caucasus — Heracleum sosnowskyi, Gadellia lactiflora.
Red list and endemic species GPS data and photographs are given in Appendix 1.

Water Intake Habitat description: Mainly represented by alder (Alnus barbata) Dominantly,

as well as Picea orientalis, Sorbus boissieri. The underbrush is dominated by shrubs: Prunus
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laurocerasus, Rhododendron ponticum, Ilex colchica, Rubus hirtus, Rubus caucasicus,
Sambucus nigra, from herbs: Aruncus vulgaris, Cardamine impatiens, Cardamine hirsute,
Athyrium filix-femina, Matteuccia strutiopteris, Saxifraga cymbalaria, Pachyphragma
macrophyllum, Phyllitiss scolopendrium, Ranunculus ampelophyllus, Salvia glutinosa,

Chrysosplenium dubium.

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

conservation measures.

Of the red list species recorded in the study area, all 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, endemic grass species were observed in the project
area, which are at high risk of impact. For endemic grass species, it is advisable to transplant
them before the start of the work process, as well as to collect the seeds and sow them after

the end of the work process.

The following recommendations should be considered for maximum conservation of

vegetation:

* Instructing staff on the need and rules for vegetation protection;

* Prohibition of storage / sorting of material in the root zone of woody plants;

» Where possible, leave the roots of the cut plant in the ground for future emergence;
* Ensuring proper operation of equipment to prevent soil contamination;

» Compliance with fire safety norms;

* Carrying out recultivatoin works after the completion of construction.
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Appendix 1. GPS Data and Photographs of Red List species

Ulmus
Huds

glabra

Georgian Red List (VU)

262162. 444 E
4601306.241 N

//NINO.

giiriple Caméra:
MEMIADZE - 3
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Angelica adzharica
M.Pimen.

Adjarian endemic

262186.706 E
4601384.785 N

o Ut
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Heracleum sosnowskyi

Manden.

Caucasus endemic

everywhere

Gadellia
(Bieb.) Schulkina

lactiflora

Caucasus endemic

everywhere
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Ichthyological Survey

Research Objective:
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1. Study of ichthyofauna diversity;

2. Identification of protected, endangered, endemic, rare and other species at the global and /
or national level;

3. Assess the impact of the works envisaged by the reconstruction plan of the water supply
intake in the village Gogadzeebi and prepare relevant recommendations.

Research methods:

Due to the specific location and terrain, the survey / monitoring included in-camera surveys and
visual audits were developed,;

In-camera research — analyzing the literature on and around the issue was conducted. The
orthophotos of the study area (Viewer 32, Adjara-2003) were analyzed by satellite images
(Google Earth: 7.1.1.1888);

Visual Audit - Visual identification of habitats involves the definition of the typical habitat of
each species (typical habitat hypsometry, general hydrology, terrain, soil, landscape-visual
characteristics), based on which virtual video identification of the species composition in the
stream sections was performed.

General overview of ichthyofauna in the study area

In the study area, which is the river Tbeti being a tributary of Chirukhistskali and river
Ajaristskali, is inhabited only by trout (Salmo fario Linnaeus, 1758).

The river Tbeti is a small tributary. Surveys were conducted at the very time of snow melting.
The river is characterized by floods. At some locations erosion was observed. This environment
doesn’t seem to be a good condition for fish although population confirmed its presence in the
river. During the surveys visual observation of trout was not succeeded.

Based on the assessment of the habitat, it can be concluded that upstream and downstream of
the mentioned intakes are inhabited by trout resident and presumably passing populations
that are adapted to these conditions and after reproduction are distributed along the entire
length of the tributary. A full assessment of fish population requires a research surveys to be
done in the future.

Brown trout status.

Brown trout are included in the Red List of Georgia and have an international conservation
status (Least Concern).

Project impact assessment and recommendations for mitigation measures.
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Given the presence of red-listed species in the study area, it is important to focus on the need
to preserve its habitat.

As of today (taking into account the flood), according to the information provided by
hydrologists, the water flow of the Tbeti river is 6-7 | / s. According to the preliminary version
of the design of the intake, the amount of water intake should not exceed 31/ s.

Abstraction of water debit 3I/s will impact negatively on habitat of trout reflecting the
worsening of living and migration conditions of fish and lessening the number of food
organisms. However unwilling impact would not provoke serious outcomes.

Therefore, during the construction works it should be taken into consideration:

A) Specify the river water debit and water consumption level to exclude water over use;

B) A fishing rod made of metal or other durable material with a lattice cell size of not more than
10 mm has to be installed on the intake;

C) During the implementing the construction works, tree cutting in the vicinity of the riverbed
should be minimized in order not to intensify the erosion process;

E) Carry out additional ichthyological research during the August flood period after the intake is
put into operation.

Appendix 1. Photographs
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Macroinvertebrate Survey
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Aim of surveys:

1. Studying the hydro organisms;
2. Identification of species, calculation of their number and biomass being converted
into square meters;

3. In order to supply the local population with the drinking water for two villages,
during construction works of a new water intake, it should be kept into account
ecological conditions for ensuring the life process of macroinvertebrates and develop

relevant recommendations.

Methodology:

Surveys were done in the river Tbeti on hydro fauna representatives. 5 points with the
distance of 2-3m were selected on the 25cm depth within 20 seconds by using the well
adopted method Jadin and Kick Net. The area of the net was 0.15m? with filtering size of 500

microns.

The Kick Net is installed on the depth and by assisting of foot water is mixed up. Samples
were collected nearby the river bank on a sluggish area. Samples (washed up) were fixed by
70% alcohol in special jars. The first identification process was done in the laboratory using
the microscope “Leica”, binocular and relevant determiner literature materials. For biomass

identification Torsyon scales were used with the help of Borutskyi precise weight.
General overview of invertebrates in the study area

There were identified 2 classes representatives of invertebrates in the river Moduli (insects
and crustaceans) composing 7 orders, 22 generals, 22 families and 28 species. Dominant
species were insects being prevailed with Diprera (8 species) and presenting 29% of the
whole invertebrates quantity. Plecoptera (5 species) — 18%, Ephemeroptera (5 species) — 18%
and Trichoptera (4 species) — 14%, Coleoptera (4 species) — 14%, Hymenoptera and Decapoda
— 7% (image 1).
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Image.1. Biodiversity of invertebrates of the river Tbeti %

Number of species was 2258 ind/m? and biomass 28.358 g/m? dominating with insects larvae
with number of 2231 ind/m? and biomass 28.332 g/m?. Thus 99 — 99.9% of sample was
combined by insects’ larvae. Prevailed insects were - Ephemeroptera with number and
biomass 878 ind/m? and 4.81 g/m?, consequently composing the 39% of the whole number
of insect larvae Following Ephemeroptera larvae dominant forms have been visible as
Plecoptera larvae having 37% of the quantity. Low number was identified within Coleoptera
representatives (10%), Diptera (8%), Trichoptera (5 %), and Hymenoptera (0.6 %). As for

Decapoda, total number composed 1 % (Image 2).
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Image.2. Percentage composition of invertebrates larvae inhabited in the river Tbeti (May 13, 2021)

Dominant species within the samples were: RA. aurantiaca 429 ind/m?, P. Humeralis 362
ind/m? and B. rhodani 261 ind/m?. Despite of low number of Hymenoptera sp larvae,
Psychoda sp., T. Bloodworm and Tetanocera sp, for assessing the water biodiversity their

existence is essential.

Species observed during the surveys were presented in various stages of development

(worm, imago, adult) reflecting the good environmental condition of the river Tbeti.
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Number and biomass of invertebrates biodiversity in the river Tbeti (May 13, 2021)

Class | Order Family General Species Ind/m? | g/m?
Insecta | Ephemeroptera Heptagenidae Ecdyonurus Ecdyonurus fluminum 20 2.553
Rhithogena Rhithrogena aurantiaca 429 0.905
Epeorus Epeorus torrentium 67 0.549
Baetidae Baetis Baetis rhodani 261 0.307
Leptophlebiidae | Leptophlebia Leptophlebia sp. 101 0.496
Total Ephemeroptera 878 4.81
Rhyacophilidae | Rhyacophila Rhyacophila nubila 60 0.261
Polycentropus Polycentropodidae | Polycentropodida flavomaculatus | 20 0.59
Trichoptera
Odontoceridae | Odontocerum Odontocerum sp. 20 2.553
Trichoptera sp. 13 0.489
Total Trichoptera 113 3.893
Plecoptera Perlidae Perla Perla abdominalis 74 4.181
Perlodidae Perlodes Perlodes dispar 154 5.936
Isogenus Isogenus nubecula 74 2.935
Nemuridae Protonemura Protonemura humeralis 362 0.811
Capniidae Capnia Capnia nigra 168 0.509
Total Plecoptera 832 14.372
Diptera Chironomidae Chironomus Tendipedidae sp. 20 0.040
Tendipes bloodworm 13 0.013
Tabanida Tabanida sp. 60 0.214
Melusinidae Melusina Simulium sp 20 0.57
Rhagionidae Atherix Atherix sp. 20 0.168
Blepharoceridae | Blepharocera Blepharocera sp. 27 0.040
Sciomyzidae Tetanocera sp. 7 0.013
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Psychoda Psychodidae. Psychoda sp 13 0.101
Total Diptera 180 1.159
Coleoptera Hydrophiliidae | Hydrophilus Hydrophilus sp. 20 0.013
Beetles Elmididae Elmida larvea 74 0.04
Aqvatis Beetles Aqvatis Beetles larvea 74 0.261
‘Warer Beetles Warer Beetles Adult 47 3.765
Total Coleoptera 215 4.079
Hymenoptera Hymenoptera larvea 13 0.02
Total Hymenoptera 13 0.02
Total Insecta 2231 28.332
Crustac | 8 Gammarus Dikerogammarus Dikerogammarus haemobaphes 27 0.026
ea
Total Crustacea 27 0.026
Total 2258 28.358
2 class | 7 order 22 family 22 genus 28 Species

Evaluation of the project impact and mitigation measures recommended

Nevertheless, that the river is abundant with water having possibility to fulfill the project

requirements, for ensuring the life process of invertebrates with the river, it’s recommended

to keep the water debit in duly manner.

Accordingly should be avoided the total abstraction of water out of the river and degradation

of the pond causing the deterioration of insect larvae and consequently extinction of adult

insect.

Besides, the lowest level of water in the water stream should facilitate the fully drying
of water pond and thus degradation of insects as one of the important food chain.

Leaving the water debit is must facilitating the fish food enrichment in the river

Ghorjomi.
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