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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).

gbMmoo - H3Mhomo dydndfmszmgdol Asdmbosm3zsman

Ne LobgmosMS Mo byMo LLsbymMYds
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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39330010 Lognsdsbms (Mertensiella caucasica) IUCN (VU)
39339L07Mho gm3d73m (Bufo verrucosissimus).

993569 gmAdgdm (Pseudipidalea viridis)

35bo30 (Hyla orientalis)

A00nb doysyn (Pelophylax ridibundus)

dinfy dy3zsto (Rana macrocnemis),

ombdgds (Anguis colchicus)

Poogandysgms b3anoso (Darevskia parvula)

sMmm30b0l b3mogo (Darevskia derjugini)

. 0oMmeon b3mogso (Lacerta agilis)

. A399madMo30 sb3oMmo (Natrix natrix)

. Dyamol ob630Mo (Natrix tesselata)

. 3b30Mm MJmbLobo g3gmagLams (Vipera transcaucasiana),
. §2b6ambazgan dgnmazn (Platyceps najadum)

. bonMaxzgmo dgyMmo3n (Hemorrhois ravergieri)

. bL3ogngbds (Coronella austriaca)

. 9b3ymMa3al AgnMozn (Zamenis longissimus)

B33 mH9b bmerm 393395609M0 Lo sdsb®s (Mertensiella caucasica) dEIO
TUCN (VU) -00 @5 Logdotromnggermb fomgwo byliboom ogmeo bobgmds.



L5399 33930l 89gpgd0

boggeg  LsdNMTomgdo  Fodobstrgmds  Frpbgzol  dMboiodswodgdol  Lmggwn
330560099030,  BMMEMyoOO  33¢0935  G09E0bIMGMO©S  fYsgasd@BHeto  doerols
96099356090 10 99056 3mOH0MOHF0 s §Y5¢058090 H9OHEH0wmsb 25 3 056 Goomiido.

33193990l 39M0m©do  bs3dmzbo odbs d9dayo (bMm3zgwgdo s Fsmo  OLYdMIOL
©53505LGHMMYd9o 60dsbfiywagdo.

dvdgdfmg®gdo: 3390bs (Martes martes) s 8390 (Capreolus capreolus).

aMobggamgdos: 95930, §Mads o330, 113306Rs, Af3s609ws, dmwmEgEbws, oo fozfogzs,
do3m30 H03%039, anyhxo Ho3f03s, Mnbo dmmmIsbdoms, gumfoogms, do30035 sb3nga3s,
A339madMn30 3mdmds, n3go30, Abo330, d8IM0, ymMasbn, Hymab dsd30, 893967 3mesms
@5 ©NEO FMIMO JMPIM..

33330000 M33E0m0xd0: 30Ls30 (Hyla orientalis), 353569 gm3dgdm (Pseudipidalea viridis),
dofmen b3mogso (Lacerta agilis) s §oongmadniams b3masn (Darevskia parvula).

bog9g 33¢2930L 396M0MmETo 56 0465 6530360 sOHEgOMO ,Fomgwo Bmlbol™ Lobgmds.

donbgeszs ndobs, MmAd Lozgmyg Lodndomgdal 3gMmomedo s ngdbs Ba3m3bo 39335L07Mo
Logmodobms (Mertensiella caucasica) ( om0 Lobgmods - IUCN (VU)) 35304Mmd bozseymao
LONESbSE bgds Hysmomgds Homdmaagbls 3m@binynm golodmozmadgm sanmMgdoL s
0603365mm3560 3500&0&J000.

3ma33sb00l 0bng0bMmgdal gobdsmEadnm smbndbnma 3Mmmad&obom3zaol boizoNmMNELb
dmbgds 4 an/§ dmEnenmdnl Hymoal smgds, Mog 3:30dMmd oM 0gbgds 8603365mmdSbN
©3bs3oMmgn dnbsmaboc3znl s 360336gemm3boe oM dgE3emols g3menmagonf mMgg0dU,
dgLo0sdnboe oM LognMmmgdl L3ggnsmymn MY3MAxbEENJOL b6 Lodn@ngsgom bBmadgoal
dg0790537000.
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3. bo33eg30 Md0gdBHoL 339bscgoms Lobgmdgdol 0wgbEGHOROEFOMYdS WS WIGITMMO
BmLbgdols dg9bs;

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  dggzeligds  @s  99FeMmdoEgdgwo  sb/@s  Logmblg®gsgom
©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
3560LsBE3Ms GPS 3mmMH0bsEgd0: 20390, 256900 s Loy B30l MBOIB.
3905090990 0gbs MOMMYME0 FEMBSEME b/ 9BMm3bme mbyby oMo
LobgMdOL FMEMIoLos.
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https://www.iucn.org/

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  ©s  93mbobGgdgoo  (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
00mgdols dowosbo boflowo dmbgdol o330l AbmBErom gmbool (WWEF) o9
0©96GH0B0E0MJOIMWO0s,  MMAMEOE  Lo3MmbLYMH3530Mm©  3OHOMOMOGHIHIW  JMM-gOHD
439wsDg 36093690356 3H9MHoGH™mEm05© 5309M3933500500. 9J9sb 25dm0bsdyg, ygzgws
Lobol 0dxOLEHMWYIEHMOMO 5JEH03Mds 5FIMOL BHIMOGHMOM05DY gobobowgds, Hmam®3
3m39bEomcms  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 Y3gwsby
RBOOME 9oL foMImpygboro 53 MRMR0Tobm3zol  sdabolinsmgdgwro
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 F3965M9MOL oM 5FMOL 3500FOGHMS FMOZSRIOMZ69dL
@5 MB03oMOHMBSL AoBLEBOZMOZL Foldo EsLOggm s sDBoMEO, 3063560,
b39058995H039000L s BodsMMNZ9EM-0IMJg0oL (5FoG9-5003060l) 9bgdmeo
5 300OHMMISMOHO 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 3550930l Beyswo Jodmbogrgs

1533093 AHIOGHMO05DY) oMM FoMTmEygboos 3mwbmMo MHgwod@mdo
Lobgmdom 8os®o FgMHgMEnRmmEm3560 3mwwomdobsb@Gm®mo @yg, MmIgedos

©M3d0boMgd9b: dmeysbo (Alnus barbata), s0IMBsgwEGo bsdgo (Picea orientalis);
50dmbogememo  foxgeo  (Fagus orientalis), Maboes  (Carpinus  caucasica),
3330090056 930939, 39335L09M0 Lm3o (Abies nordmanniana), ogergdo (Ulmus
glabra, Ulmus minor), 3s3sero (Juglans regia), 36530 (Sorbus boissieri), 30335L0996H0
bmFo (Abies nordmanniana). oU939 9M339M  FmMbs33xMYPODBY  BHYoLIOG
Bs0Mmdosbm3zsbo dgumgdo.

96090 boboom a3bzgds  Jmeoego (Acer laetum), 39wol bg39MmPRboswo (Acer
campestre), g3 (Acer platanoides), 3gg@bgo (Populus tremula), 3mbols g3o3go(Pinus
kochiana).

939H9990 3BJ900@ob J0MHOMOIIE A9BGHMbYOME0s: fysgo (Prunus laurocerasu),
Rhododendron ponticum(3mb@&mb dggfn) , Rhododendron luteum (ngemo), dsygengdo:
Rubus hirtus, Rubus caucasicus, 33b3w9ds saMgmgg: 05dy0 (llex colchica), dmemBsbos
(Viburnum orientale), odgtMmwo bgdsgo (Rhamnus imeretina), 3533509900 GHoMogo
(Salix caucasica).

15330930 GIMOGHMMH00L REMOOL BsbyMdMO30 AMs35egMM3bYds:
1533093 GOM0GHMM05Dg B396L B0ge S©FIM0w0 LobgMdgdo dmEgderos bMHowdo:

Plants checklist of Kviakhidzeebi Status
Abies nordmanniana (Stev.) Spach
Acer campestre L.

Acer laetum C.A.Mey.

Acer platanoides L.

Aconitum nasutum Fisch. ex Rchb.
Agrostis tenuis Sibth.

Ajuga reptans L.
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Alchemilla persica Rothm. (A.oxysepala
Juz.)

Alnus barbata C.A.Mey.

Anthriscus sylvestris (L.) Hoffm.

Aruncus vulgaris Rafin.

Asperula odorata L.

Asplenium adiantum-nigrum L.

Athyrium filix femina (L.) Roth.

Bellis perennis L.

Brunnera macrophylla (Adams) 1.M.
Johnst.

Calamagrostis arundinacea (L.) Roth.

Calamintha grandiflora (L.) Moench

Cardamine hirsuta L.

Cardamine parviflora L.

Cardamine uliginosa Bieb.

Cardamine seidlitziana Albov

Carex pendula Huds

Carpinus betulus L.

Castanea sativa Mill.

Georgian Red List (VU)

Cerasus avum (L.) Moench

Cicerbita petiolata (C.Koch) Gagnidze

Cirsium hypoleucum DC.

Chrysosplenium dubium J. Gay ex Ser.

Securigera orientalis (Mill.) Lassen

Corydalis caucasica Dc.

Corydalis marschalliana (Pall. ex Willd.)
Pers.

Corylus avellana L.

Cystopteris fragilis (L.) Bernh

Dentaria bulbifera L.

Digitalis ferruginea L.

Dryopteris carthusiana (Vill.) H.P.Fuchs

Dryopteris filix-mas (L.) Schott

Epilobium lanceolatum Seb.& Mauri.

Epilobium parviflorum Schreb.

Euonymus europaea L. (E.floribunda
Stev.)

Fagus orientalis Lipsky

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

Fragaria vesca L.
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Frangula alnus Mill.

Gallium rotundifolium L.

Gentiana schistocalyx (C.Koch ) C.Koch

Geranium robertianum L.

Geum urbanum L.

Hedera colchica (C.Koch)C.Koch.

llex colchica Pojark.

Juglans regia L.

Georgian Red List (VU)

Lapsana intermedia Bieb.

Laurocerasus officinalis M. Roem.

Leontodon danubialis Jacq.

Leucanthemum vulgare Lam.

Matteuccia struthiopteris (L.) Tod.

Melandrium balansae Boiss.

Mentha aquatica L.

Mentha longifolia (L.)Huds.

Moehringia trinervia (L.) Clairv.

Mycelis muralis (L.) Dumort.

Myosotis sparsiflora Pohl

Myosotis sylvatica Ehrh. ex Hoffm.

Ostrya carpinifolia Huds.

Georgian Red List (VU)

Oxalis acetosella L.

Pachyphragma macrophyllum (Hoffm.)
N.Busch

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phegopteris connectilis (Michx.) Watt

Phleum alpinum L.

Phyllitis scolopendrium (L.) Newman

Picea orientalis (L.) Link

Pinus kochiana Klotzsch ex K. Koch

Plantago lanceolata L.

Plantago major L.

Poa annua L.

Poa pratensis L.

Polygonatum multiflorum (L.) All

Polystichum aculeatum (L.) Roth

Populus tremula L.

Prenanthes purpurea L.

Primula sibthorpii Hoffmgg.

Prometheum pilosum (M. Bieb.) H. Ohba

Prunella grandiflora (L.) Scholl.

Psoralea acaulis Steven

Pteridium tauricum V. Krecz.
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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.

Ruscus colchicus Yeo.

Salix caprea L.

Salix caucasica Andersson

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Sanicula europaea L.

Scilla siberica Haw.

Sedum stoloniferum S.G.Gmel.

Silene italica Kleop.

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)

Ulmus minor Mill.

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
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1533093 BHIOOGHMOH05DY IROJBOMGOE0s 128 LobgMds, MMTYEMSYH 5 Lobgmds sl
Logo®mzgerml fomgwo bmlbol: Ulmus glabra (VU), Ulmus minor (VU), Juglans regia (VU),
Ostrya carpinifolia (VU), Castanea sativa (VU).

15507539 B5398MdLMB 35d0ESEHOL 5fgMs :

d0M05s© (oMM 9b0wos dmemygsboll MmI0bsbEHMdom (Alnus barbata) Dominantly;
33b390s  ogMgm3g: Picea orientalis, Sorbus boissieri,  Ulmus minor. J39¢9y9do
39053 Mbgdmo 3Bdgdos: Prunus laurocerasus, Rhododendron ponticum, Ilex colchica,
Rubus hirtus, Rubus caucasicus, Sambucus nigra, 05¢obmgbgdoob: Aruncus vulgaris,
Cardamine impatiens, Cardamine hirsute, Athyrium filix-femina, Polystichum aculeatu,
Phegopteris connectilis, Cystopteris fragilis, Matteuccia strutiopteris, Gentiana shystocalix,
Saxifraga coriifolia, Pachyphragma macrophyllum, Phyllitiss scolopendrium, Circaea
lutetiana, Ranunculus ampelophyllus, Salvia glutinosa, Chrysosplenium dubium.

339bsgms 35¢039w9e LsbgmdgdBy 3MmgdEol Bgdmgdggdom gsdmfizgmero dg3ammgdols
099351905 s F9BoMdogdYEo 36/q0s Lo3MbligMHzsE30M PMBoliIdogdgdols gsblisbrg®s.

1533093 BIMOGHMO05D) IROJLOMGIMWOo Fomgo bMLboL Lobgmdgdob gy3zges
0O HBmIol by 939bs9ggd0s. MHMyMEE 3bMd0W0s ywol Foegdols goyzsbolsl o6

096995 59tmy9gbgdeo 8dodg 9dbo3s, glodsdobo 58 bggd by 3Gmgd@ol bgdmddngds
906080  04690s5.  LadmmgdBHm  GH9MHoBHMmEm0sDg 96O  sxzgodloMs  9bgdmMo
dosbm3zs60 Lobgmdgdo.

93965m gm0 Lsggs®ol Isgdlodseneyo gbs®Bmbgoliogols smzgsolifiobgdmemo mws 0gbsls
39000920 69309bs30900:
1. 396MLbMborols 0bliE M@0 83965690 LOFIMOL HE30L 930G MBOL
D9LgdoL Tgliobnod;
2. 9969606 9396509005 Bglgms BMBsTo FoboErols SLOFYMOIOOL/ o sygdOL
5363o03s;
3. LosE 990L LIS gds sOBYDdMBL, IMFMH0wo F(39656M0L 53913900l dofjsdogg
©5H™3905 dmds3edo sdm396900Lm30L;
4. 3996030 g55MmMdOL YBHb39wYgmas 6050l d0BINMGOOL o306
SLOEOWGOMO;
5. LEbOBIOM MLOBOMbMGdIOL bMOTJd0L ©(339;
6. 9395900 MdoL ILEOY9dOL G909y ©19399E035(300L LsFNTomgdols BoEMGds.
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©BsMmo 1. 153393 BHINOGHMM05BY sMigMowmo fomgmo bmlbols Lsbgmdgdol GPS

30000bs@gd0

Georgian Red List (VU)

minor

Ulmus
Mill.

268122916 E

4601259.916 N
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Georgian Red List (VU)

minor

Ulmus
Mill.

268161.694 E

4601276.048N

18



Ulmus minor
Mill.

Georgian Red List (VU)

268208.323E
4601275.689 N
2 pieces
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Ulmus minor
Mill.

Georgian Red List (VU)

268231.598 E
4601256.780 N

v
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Ulmus minor Georgian Red List (VU)

Mill.

268681.232E
4601352.447 N
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Castanea  sativa Georgian Red List (VU)
Mill.

269293.414 E
4601798.722 N
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Ostrya carpinifolia Huds. Georgian Red List (VU)

269267. 137 E

4601872.739 N

b\
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Castanea sativa Mill.

Georgian Red List (VU)

269322.898E
4602008.610 N
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Ulmus glabra L. Georgian Red List (VU)

269265.022 E
4602151.862 N
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Ulmus glabra L. Georgian Red List (VU)

269327.834 E
4602600.912 N

Samsung Triple Camera
NINO MEMIADZE
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Ulmus glabra L.

Georgian Red List (VU)

269417.773 E
4602662.872 N




Juglans regia L. Georgian Red List (VU)

269503. 869 E
4602893.380 N

Samsung Trlple Camera
“NINO MEMIADZE "\ \
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Juglans regia L.

Georgian Red List (VU)

269480. 926 E
4602911.260 N




Ostrya Georgian Red List (VU)

carpinifolia Huds.

269110. 037 E
4603043.022

“‘3
s

Samsung Triple Camera
NINO MEMIADZE
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ojoommmgoyMo 33emI3s
33am93700 f3Mmdm9onamn 0965 M>3>Y dnggamsdols dngMm

33930 8obsbo:

1. 15330930 MB09dBHOL 0domomxzsnbols Jglfogens;

2. 30, Logmmbolb 4398 dgmxo, 96wgdmeo, 0d305m0 s L3S, FEPMdsWY©
96/5 96HM369 mbgbHg s0lsbodbsgo Lobgmdol 0gbEoxzo0MYds.

3. Lmgger 3300b0dgqd0L  FyoedmTsMsaqd0L  Lomsgzg boagdmdol 59900l  ggadom
39m35¢0olobgdmo LodMBomms  BYRo3wgbols  FoBTEHodol  Fgg3aligds s
d9L50530b0 ©193mF96S(30900L IMIBOYOS.

33€2930L 8g0qgdo:

5060860 dobs®mol  5EY0ETEYOIMYIMOOL s MYEogRoL 13930530306
3990806569  33035/0mboBMmGobao  Imo(393s  398gMOME  33€3dl o
30D YO 5900AL,

3999650 3300935 - 399b65E0BS Bo30MbYBY s LygoMbOL 0MY3W03 SOLYdMWO
@OBHIMGHMES. 359bs0bEs 1533930 M0MbOl MmOHMmMmBMEHMgdo (Viewer 32,
Adjara-2003) by@gwo@mo 0dox oo (Google Earth:7.1.1.1888).

309995MMH0  9MYOG0  —  3500(OFJO0L 30195 MH0  0096EH0R0E0MIGOS
3obbIMdL gmggo Lobgmdol 3Ho3099MH0 3500F9GHOL oblsBZML (EGodomemo
35003530l 303LMTYBHE05,  BMYPSO  30OMEWMY0s,  MJ0IRO,  3OW6EGEO,
©5b3sBHIM-30DoMM0  Fobolosmgdgdo), oL  Loxwmdlzgwbdgs  dmbos
Bs3omMol  8mbs3390090%bY LobgmdMm0ogz0 9935 gbeMdOL  30ME SO
00096¢ 0580300705 GgLodsdolO BMEM-30IM F9OIMJO0).

1533930 BH9M0GMM00l ogmomgsvbols Bmyso dodmbowgs

153393 BIOGHMO05DY OMIgwos  FoMImagbl 9. dmolfgsel, d.
BoGmbobfjycrols dgodg d9bozol, ®mdgoi msgzolbdb®mog Fomdmowaqbl d.

53560Lfyerol 9gbo3zol, d0bsEMMBL dbmerm© bogswarol 3owrdsbo  (Salmo
fario Linnaeus, 1758).
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0. 9moligols  sboLOSMPIL  igodmzsM©bgdo. 5RO IOIMGMDSTO
999356005 3B, 0930 Lomsgg boggdmdol gobmsgligdols syowsdEg 0o 396
50093L. BYob Logs®mo gbseBbgdmwos OISO @ JOHMBoYIew FIm3wgbgdls
SQROWO 5O 5gal, Mo 6535000l 35e0dsboll  doboEmMdOLsM30L  ©d
399653 q00LsM30L 3960 oMMl FoMdMoqbl.  dobsMg o6 BsLosMEYdS
933900600  35G©bowgdom. bomsgg boggdmdol  dmfiymdol  Jggdmo  dobstgls
mMghmEgds 93069 Fgbs3so, GmIgmog sbg3zg 39edsgolsmzol  sdmlisgyo
LdoboMM 29M90ms, Mog fiYsesmgdol 8gdmbggzsdo 9633990 3mI3gbloMgdols
9900 gdeEmdsl oMo gbL(ob. Bm@m). dglfogeobol fiyseroMmdol godm B3gbL
3096 309950 MO® 396 RO0JLOMS 35¢ToboL JgaBga3sGgdO.

35303 5@0L dgx38900sb 490mA0bscg Fgladwrgdgeos #o39m©IL ©sL33hs, MmA
50b0dbmEo  Lomogol  5A0dEIdIMIMIOL  Bgs @S  J3gs  ©obgdsdo
39363993 Mwos 65350l 3oedobol  M9HBogbGo s LH3sMOYMO
3o03Wgwo  3M3MS3053,  MOMIJWOE  SPI3GHOMPIMOos S8 30MMOJOL o
399653 qd0L 9908ymad bsfogds d9bs350ol Bogels Log®Agby. 3Mm3MEsEool
509bMdM030 5839690900l Ltrme F9RsLgdsl F0HYds 33930000 9JB39gPO(0S
F9M900L Ho6dmgdom.

6535000l 35¢ndsbols LGs¢muo.

6535000l 35emdsbo  g@obowos  BogsMmzgwml  foomgew  Bmlibsdo, bemerm
L59MmMsdMMHOLMFo J0b0FJdgaro 593L 3MBLYM3s30Eo bBsEMLo (Least Concern)

360m9dBoL  gobbmME09mgdol  Fggas  gedmfiggmo  Bgysgzemgbols 09x3sLigds Qo
3995Md0egdge0 mbolidogdgdol 93mIgbEs30900.

1533093 GIOO0GHMM0sDY Homgwo bmlbol Lobgmdgdol mg3Bol  sx0JlLoMmIOOEI6
390m00bsg  8600369wm3z560s  gmEoEgds  odsbgzowgl  dolo  dobsMH™dOL
306Md900L 99656066 9d0L 5)(30egdMBSDY.

©EgoL  dEAMTsMYJMd0m (Y5 OEMBdOL  Yomzscolfjobgdom)3ommemagdols dogm

0900 0653m®mds300m d0bsdg dmeobifiycrols fywol ©gdgdo dgsa9bos
250-300 /0. Loomogg Boggdmdol 3Mmmgddol  Fobslfsmo 39Mloom  Fyswsmgdol
050960053 56 6> 4595F5MDdML 4 en/fja.
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530 04658 980920 306HMdYOO:

9) @IBNMLAHEIL  F0bsMol  Fywol ©YdgBHo s FYsedmbds®mgdol mbgy, ®oms
399060 Ebmb B9gaga30M0 [godmbdstgds.

0) Lomo39 65390Md0L §ysedodmgdHg oMbl M93BsdM0O M30boL b6 Lbgs
39999 AsLoEoLOYSD HTBIYIMO FolMbom MYXMHgEOL Bmdom sGmdgE gL 10 3.
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d53Mmymbymbgdanmydals 330mg30

33am935 f>smdm9dmano 0965 5300 O33M5&0mMbnl dnym

33930 8obsbo:

1. 3000MHMd0MbBEHGO0L TglHogens;

2. 80bs®ol yse8o d0bssdo Mbgmbgdermgdol  Lobgmdsms 0abEHon0E0MYds,
(03EbM3b6MmdoLY s BOMASLOL FodMM3ES 153393 LObXJOT0 O A9SBAIM0TYdS
339G F9HOBY.

3. begwob  fywoom mIsMoygdol Jobbom Tobserg by 39530GSMMO  Lomsgy
Boggdmdol 989690 mdolsl  LyFomms ©ogwo  0odbsl  MbgMbgdemms
LoMEbOoLYYbsMH0SBMdOL 9bsBmMbgdol doBbom g3memyomMo 306HMdGOO
3°0035¢00L{0bgdme  LsdmTomms B3 gbols T99agd0l Jobgz00 Jglisdsdolo
93009960530900L IMIBoYdS.

33€930L 8g0qgdo:

15330930 LoMPocm F0dEObIMYMDS 0B Mol MbgObgdem 30MOHMBsbsBY.
330930L50m30L Lobxgdol FgaMmgzqds  dmbs dEobsOl 5 (gHEHowosb ymggwo 15
d9MGH0560 o30wgdom 30 LJ-ol LoMIosb 20 §3-0ob o63og3EMdsTo Loymz9gEMSME
30090990 550060l IgmMmEom Bmasb dseg Chic-net -0l godmygbgdom, G™Iob bodzol
Rommo  0.15 8-0l GHme0os, bmgrem Bobxol Lsfrmemo dsg 500 d030™bol BMmGgdosbo
Jumgoos. BMmasb 05009 0003905 I0bsMYdo 15330930 F9OEGH0WOL BLZIODY s Bgbob
dmdOsmdom bgds fymolb Loe®dolgmero ool SEMg3s. B39bL dogH Lobxgdo
39360300 0gdbs @0bsol  B30MMb sbermli dMEg  SAOWSL. 5090w
MbgObgImms Foboesl b3gaosw® Jowgddo 70% -056 L3oOEI0 35830JL0MGOOm.
dolbo 30639000 FMT93905 - IAHMOFBHOLIRD  MMHRB0BIYOOL  godmEow o390
b90M odMOIGHMO05d0, Lo J0IE0BIMGMDS  MMA60DBTJIOL BHodumbmdom®o
(LOLEYISEBHOIMMO) XFMIBMIMO30 s LEbgMdMO30  0IBEH03035305  “Leica” -U GHo3ol
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9036mb3M30Ls @ BObMIMWHMOL,  TgLsdsdolo IBH3IBIM0 Fywgdols Le633939000.
00mdsbob  AobLIBPZMOLIMZ0L  30949bgdom  dBMEOWME3OL  BMLGHO  Hmbol  dgomob
AMOLoMbmE BoliimMol 45dmy9gbgdoom.

15336930 GH9PoGMMooL MbgMbdmms Bmyswo dodmbongs

9006569 Mol 30EOMLRIOMI0 Esx0JLOMES bgMbydwMmms 2 3esliol (3Fgmgdo
@S GHIOmOYM0JI0 ) 503900, HMIEqdds3 Imo33d 30MM™MdOMbEMs 9 Mogo, 19 -19
xobo s 3390 @5 25 Lobgmds. mdobo®mgdbgb d(gMgdo, MmIgwoms Imeémol
3653500 x9MOM3600000  500b0dbs  MOROMO0sbgdo  (Diptera)-6  Lobgmdom, M35
MbgOHbgImms Bobgmdgdol Imgero MomEgbmdols  24%-0s.  Plecoptera -3 5 Lsbgmdoom
095009065 20 %, bmeom Ephemeroptera o Trichoptera 4-4 Lsbgmdoo oderggs 16-16
%. ©sMBIB0wosb 8 % dmeol Coleoptera-l, 4-4% 3o Hymenoptera-U, Megaloptera-U,
Odonata-bs s Rhabdocoela -ls 3653500339060 36905%g (Lwy©.1).

20

P

Diptera M Plecoptera B Ephemeroptera

H Trichoptera Coleoptera- Hymenoptera

Megaloptera Odonata Rhabdocoela

bH.1. 8. IOl 30OMBBIOML  MbgMbrIM™Ms dOMIMI35¢RYIMOM3b69ds %-Tdo
(2021 §§ 16 ds0bo)

9. Im@uol  «bgmbgdermms Lobgmdgdol MoEbmgbmdsd s B0MToLOT 335G
39@®Bg Ly Fgoaobs 450 0b/3? s 5.949 9/8%. E™AobsbEGH0s  B)gMgdol scmzgdo,
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HMIgms MoEbmzbmds s 30Mmdsls GHmwos 449 0b/d* s 4.597 9/ Tgbodsdoloc,
650533 95003065 9o gombols dmbsiggdms  99.7 — 77.2 % Gglodsdobo. . 3fgegdol
o390l GOl Mobmgbmdoms s d0MmIsbom MI0bsbE0s Ephemeroptera -5
Wws63900, MHMIWoL GoEbmzbmds s domdsls GHmos 174 0b/d? s 1.013 /3%, Gog
0950096l dogewo AHgMgdol 3900l GoEbmzbmdol  38.7% s domdstol -17 %.
(oEbmzbmdol dsb39690gdo LMosmo  Jgdgy0s: Ephemeroptera -l 563900l
6o3bm3gbmdsby d3069s Plecoptera -l ¢o63gd0 (34%), HoEbmzbmdol 83390060 35Mbs
5J30» Diptera -U (10 %), Trichoptera-U (8 %) o> Coleoptera -l (4 %), Hymenoptera-U ( 3.8
% ) G553 d99gbgds Odonata -ls, Megaloptera-bs oo Rhabdocoela -Is 3500 Gogbmgbmds bryew
1.8 %-0ob Gmeos (bmE.2).

. 4.2

Diptera M Plecoptera M Ephemeroptera

B Trichoptera Coleoptera- Hymenoptera

Megaloptera Odonata Rhabdocoela

b6.2. 9. dMmEMEOlL 30OMLGRIOHMIo  MbgObYIWM™MS 3900l 3OMEIbEGHWMWo
0905009060 mds (2021 § 16 dsobo)

Lobxgddo OBOJLOMGOMEO  LobgMOJIOL  IM3930IE  MI0boMYO96 T9I9AO
06003009d0: B. rhodani -7230b/3? s P. Humeralis - 11406/3? , ®00m™M 9359930560
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©5830JLOMES 335MEGM I9BH®Dg Limnephilus sp.,

Atherix sp. @5 P. Torva . 85350

09ols3g30L  30MIM350x39MH™M369d0L Jgx35Ugd0Lsl omo  BodloGmgds fgowlis@gzdo

396339990 00Mgd9gdol Ao@oMgdgE0s.

L5333 fgoebs®gzdo

©5530JLOMYdMO

0bog0@gd0

0994 x390m©bgb

39630056900l bbgoslbgs ( F0gdol, Tmbebmqdol, 0dsambs ©s HBOEILOE)

UGHOO5DBY, O3 FoMPOMGOL MbgMbgdemms

X 9bLO® 93 My0mE MMM DY.

900.9mEol MbgmbgdMmms d30mIMZ5ei39MHMm3b9ds, MHoEbmgbgds (06w/d2) s domdsbs (3/d%).

Loo®LYdM gotgdml, 3. dmEwEols

Class Order Family General Species Ind/m? | g/m?
Insecta | Ephemeropte | Heptagenidae Ecdyonurus Ecdyonurus fluminum 3 0.343
ra Rhithogena Rhithrogena aurantiaca 44 0.094
Baetidae Baetis Baetis rhodani 123 0.145

Leptophlebiidae | Habrophlebia Habrophlebia sp. 4 0.431
Total Ephemeroptera 174 1.013
Rhyacophilidae | Rhyacophila Rhyacophila nubila 4 0.017
Hydropsychidae | Hydropsyche Hydropsyche pellucidula 8 0.172
Trichoptera | Limnophilidae Limnephilus Limnephilus sp. 1 0.016
Trichoptera sp.imago 23 0.669
Total Trichoptera 36 0.874
Plecoptera Perlidae Perla Perla abdominalis 16 0.909
Perlodidae Perlodes Perlodes dispar 14 0.568

Leuctridae Leuctra Leuctra prima 4 0.001
Nemuridae Protonemura Protonemura humeralis 114 0.256
Nemura Amphinemura cinerea 3 0.008
151 1.742

Total Plecoptera
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Diptera Chironomidae Chironomus Tendipes bloodworm 5 0.007
Melusinidae Melusina Simulium sp 11 0.306
Rhagionidae Atherix Atherix sp. 1 0.012
Blepharoceridae | Blepharocera Blepharocera sp. 7 0.009
3.Limonidae Eriocera Eriocera sp. 3 0.083
Diptera larve Ormasia Ormasia sp. 18 0.024
Total Diptera 45 0.441
Odonata Odonata sp larve 4 0.012
Total Odonata 4 0.012
Coleoptera Aqvatis Beetles Aqvatis Beetles larvea 14 0.043
Warer Beetles Warer Beetles Adult 5 0.437
Total Coleoptera 19 0.48
Hymenopter Hymenoptera larvea 17 0.031
a
Total Hymenoptera 17 0.031
Megaloptera | Collembolidae Collembola Collembola sp. 3 0.004
Total Megaloptera 3 0.004
Total Insecta 449 4597
Turbell | Rhabdocoela Planaria torva 1 1.352
aria
Total Turbellaria 1 1.352
Total 450 5.949
3 class | 9 order 19 family 18 genus 25 Species
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36HmgJBHoL  gobbmMEogwgdol 899  393mfizgmmo  Bgys3wrgbols d9m0lsgds s
3995Md0egdge0 mbolidogdgdol H93mdgbs30900.

360m9dBHoL  gobbmM309gdol  Lodmogdsl Bgdmm  s0bodbmer  dobstgbg dobo
D 9ombgmds 0deng3s, BogMsd dsbdo dmdobsmg MbgMbgdermms w3990l doacBgbols
0639699006  4oIMIEObIMY 530 IOWS© MBS  gogom3zsolfobmm  {igerols
©909@0L 3QMT5M9gMds MM FIMHIOOL WsM3900 56 IMBBYL Hywol as69dg, Msdgomv)
0900 93 M0 LoboMEbem 3608369wMdOL gocgdms 8 06030 dOLsM30L.

d9L50530b5, 9.0MPYPOEB, GMAMOE3  §godod0go0IL6 Mbs godmoMoibmls
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Survey Timescale and Location

Survey was conducted in the Shuakhevi municipality village Kviakhidzeebi on 17 th May of
2021 by Jimsher Mamuchadze, Davit Bagrationi, Ramaz Mikeladze and Nino Memiadze.

study area
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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. 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:

1. 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.

©®NDUA WD

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
Pipistrellus nathusii
Hypsugo savii
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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 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

Swallow

House Martin
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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 in Shuakhevi municipality, in Kviakhidzeebi village 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) and European Roe Deer (Capreoluscapreolus).

Birds: Black Bird, Song Thrush, Chaffinch, Greenfinch, Redstart, Great Tit, Coal Tit, Blue Tit,
Grey Wagtail, Robin, Black cap, Common Rouse finch, Chiffchaff, Jay, Cuckoo, Raven, Dipper,
Green Woodpecker and Great Spotted Woodpecker.

Herpetofauna: Oriental treefrog (Hyla orientalis), Green toad (Pseudipidalea
viridis), Red-bellied lizard (Darevskia parvula) and sand lizard (Lacerta agilis) .

During field survey were not observed any Red List species.

Although during field survey not founded Caucasian Salamander (Mertensiella Caucasica —

IUCN - VU) water intake area is important habitat for Salamander.

According to the company, 4 liters of water will be taken from the stream for the mentioned
project. Which I think will not be significant losses for the river and will not significantly
change 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).

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
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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), Elms (Ulmus minor, Ulmus glabra), Walnut
(Juglans regia), Mountain-ash (Sorbus boissieri), Caucasien Fir (Abies nordmanniana).

Units can be found Maple (Acer laetum), Field Maple (Acer campestre), Norway maple
(Acer platanoides), Goat willow (Salix caprea), Poplar (Populus tremula), Kokhi Pine
(Pinus kochiana).

The main predominant shrubs in the forest are: Prunus laurocerasus, Rhododendron
ponticum, Rhododendron luteum, Rubus hirtus, Rubus caucasicus, llex colchica,
Viburnum orientale, Rhamnus imeretina, Salix caucasica.

In some sections There are also grassy slopes at forest edge.

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 Kviakhidzeebi Status

Abies nordmanniana (Stev.) Spach

Acer campestre L.

Acer laetum C.A.Mey.

Acer platanoides L.

Aconitum nasutum Fisch. ex Rchb.

Agrostis tenuis Sibth.

Ajuga reptans L.

Alchemilla persica Rothm. (A.oxysepala
Juz.)

Alnus barbata C.A.Mey.
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Anthriscus sylvestris (L.) Hoffm.

Aruncus vulgaris Rafin.

Asperula odorata L.

Asplenium adiantum-nigrum L.

Athyrium filix femina (L.) Roth.

Bellis perennis L.

Brunnera macrophylla (Adams) .M.
Johnst.

Calamagrostis arundinacea (L.) Roth.

Calamintha grandiflora (L.) Moench

Cardamine hirsuta L.

Cardamine parviflora L.

Cardamine uliginosa Bieb.

Cardamine seidlitziana Albov

Carex pendula Huds

Carpinus betulus L.

Castanea sativa Mill.

Georgian Red List (VU)

Cerasus avum (L.) Moench

Cicerbita petiolata (C.Koch) Gagnidze

Cirsium hypoleucum DC.

Chrysosplenium dubium J. Gay ex
Ser.

Securigera orientalis (Mill.)
Lassen

Corydalis caucasica Dc.

Corydalis marschalliana (Pall. ex Willd.)
Pers.

Corylus avellana L.

Cystopteris fragilis (L.) Bernh

Dentaria bulbifera L.

Digitalis ferruginea L.

Dryopteris carthusiana (Vill.) H.P.Fuchs

Dryopteris filix-mas (L.) Schott

Epilobium lanceolatum Seb.& Mauri.

Epilobium parviflorum Schreb.

Euonymus europaea L. (E.floribunda
Stev.)

Fagus orientalis Lipsky

Festuca gigantea (l.) Vill. (Bromus
giganteus L.)
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Fragaria vesca L.

Frangula alnus Mill.

Gallium rotundifolium L.

Gentiana schistocalyx (C.Koch ) C.Koch

Geranium robertianum L.

Geum urbanum L.

Hedera colchica (C.Koch)C.Koch.

Ilex colchica Pojark.

Juglans regia L.

Georgian Red List (VU)

Lapsana intermedia Bieb.

Laurocerasus officinalis M. Roem.

Leontodon danubialis Jacq.

Leucanthemum vulgare Lam.

Matteuccia struthiopteris (L.) Tod.

Melandrium balansae Boiss.

Mentha aquatica L.

Mentha longifolia (L.)Huds.

Moehringia trinervia (L.) Clairv.

Mycelis muralis (L.) Dumort.

Myosotis sparsiflora Pohl

Myosotis sylvatica Ehrh. ex Hoffm.

Ostrya carpinifolia Huds.

Georgian Red List (VU)

Oxalis acetosella L.

Pachyphragma macrophyllum (Hoffm.)
N.Busch

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phegopteris connectilis (Michx.) Watt

Phleum alpinum L.

Phyllitis scolopendrium (L.) Newman

Picea orientalis (L.) Link

Pinus kochiana Klotzsch ex K. Koch

Plantago lanceolata L.

Plantago major L.

Poa annua L.

Poa pratensis L.

Polygonatum multiflorum (L.) All

Polystichum aculeatum (L.) Roth

Populus tremula L.

Prenanthes purpurea L.

Primula sibthorpii Hoffmgg.

Prometheum pilosum (M. Bieb.) H. Ohba

Prunella grandiflora (L.) Scholl.

Psoralea acaulis Steven
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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.

Ruscus colchicus Yeo.

Salix caprea L.

Salix caucasica Andersson

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Sanicula europaea L.

Scilla siberica Haw.

Sedum stoloniferum S.G.Gmel.

Silene italica Kleop.

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)

Ulmus minor Mill.

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
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There are 128 species were recorded in the study area, of which 5 species are on the Georgian Red
List: Ulmus glabra (VU), Ulmus minor (VU), Juglans regia (VU), Ostrya carpinifolia (VU).

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;
Picea orientalis, Sorbus boissieri, Ulmus minor. The underbrush is dominated by
shrubs:Prunus laurocerasus, Rhododendron ponticum, Ilex colchica, Rubus hirtus, Rubus
caucasicus, Sambucus nigra, from herbs: Aruncus vulgaris, Cardamine impatiens, Cardamine
hirsute, Athyrium filix-femina, Polystichum aculeatu, Phegopteris connectilis, Cystopteris
fragilis, Matteuccia strutiopteris, Gentiana shystocalix, Saxifraga coriifolia, Pachyphragma
macrophyllum, Phyllitiss scolopendrium, Circaea lutetiana, 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.

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 L.ist species

Georgian Red List (VU)
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Georgian Red List (VU)
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Ulmus minor
Mill.

Georgian Red List (VU)

268208.323E
4601275.689 N
2 pieces

Ulmus minor
Mill.

Georgian Red List (VU)
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Ulmus minor
Mill.

Georgian Red List (VU)
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Ostrya carpinifolia Huds.

Georgian Red List (VU)

269267. 137 E
4601872.739 N
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Castanea sativa Mill.

Georgian Red List (VU)
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Ulmus glabra L.

Georgian Red List (VU)
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4602151.862 N
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Juglans regia L.

Georgian Red List (VU)

269503. 869 E
4602893.380 N
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Ostrya Georgian Red List (VU)
carpinifolia
Huds.

269110. 037 E
4603043.022
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Ichthyological Survey
Research Objective:
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 Kviakhidzeebi 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 Modulistskali being a tributary of Chirukhistskali and river
Ajaristskali, is inhabited only by trout (Salmo fario Linnaeus, 1758).

The river Modulistskali is characterized by floods. The road is leaded to the location, however it
does not reach the intake. The forest cover is fully preserved and erosion doesn’t existed,
being as a good environment for stream trout habitat and its reproduction. The river is not
characterized by sharp drops. Below the arrangement of the intakes, a small tributary joins the
river, which is also an abundant habitat for fish. In case of water abstraction, this tributary will
facilitate as a compensation for water loose (see photo). Trout was not visually observed during
the study due to flooding processes evented there.

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
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length of the tributary. A full assessment of fish population requires a research surveys to be
done in the future.

Status of Brown trout

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.

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 Modulistskali River is 250-300 | / s. Based on the
preliminary version of the intake design, the amount of water intake should not exceed 4 | / s.

Due to the available data, 4 | / s. water abstraction out of the river Modulistskali will effect
negatively on the habitat of the trout. However, water abstraction during the summer season
will not stipulate a good environmental condition for small organisms being a food for fish

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.
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Appendix 1. Photographs
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Macroinvertebrate Survey

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, 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 Moduli on hydro fauna representatives. 5 points with the
distance of 15m were selected on the 30cm 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 turbelaria) composing 9 orders, 19 generals, 19 families and 25 species. Dominant species
were insects being prevailed with Diptera (6 species) and presenting 24% of the whole

invertebrates quantity. Plecoptera (5 species) — 20%, Ephemeroptera and Trichoptera (4-4
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species) — 16%, Coleoptera— 8% and Hymenoptera, Megaloptera, Odonata and Rhabdocoela —
4% (image 1)

20

B

Diptera M Plecoptera M Ephemeroptera

H Trichoptera Coleoptera- Hymenoptera

Megaloptera Odonata Rhabdocoela

Image.1. Biodiversity of invertebrates of the river Moduli %

Number of species was 450 ind/m?and biomass 5.949 g/m? dominating with insects larvae
with number of 449 ind/m? and biomass 4.597 g/m2. Thus 99.7 — 77.2 % of sample was
combined by insects’ larvae. Prevailed insects were - Ephemeroptera with number and
biomass 174 ind/m? and 1.013 g/m? consequently composing the 38.7% of the whole number
of insect larvae and 17 % of biomass. Following Ephemeroptera larvae dominant forms have
been visible as Plecoptera larvae having 34% of the quantity. Low number was identified
within Diptera representatives (10%) and Trichoptera (8 %), Coleoptera (4 %) and
Hymenoptera (3.8 %). As for Odonata, Megaloptera and Rhabdocoela larvae, total number

composed 1.8% (Image 2).
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Diptera M Plecoptera B Ephemeroptera

B Trichoptera Coleoptera- Hymenoptera

Megaloptera Odonata Rhabdocoela

Image.2. Percentage composition of invertebrates larvae inhabited in the river Moduli

Dominant species within the samples were: B. Rhodani 123 ind/m? P. Humeralis 114 ind/m?.
Limnephilus sp., Atherix sp. and P. Torva were identified per unit however, 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 Moduli
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Number and biomass of invertebrates biodiversity in the river Moduli

Class | Order Family General Species Ind/ | g/m?
m?

Insecta | Ephemeroptera Heptagenidae Ecdyonurus Ecdyonurus fluminum 3 0.343
Rhithogena Rhithrogena aurantiaca | 44 0.094
Baetidae Baetis Baetis rhodani 123 0.145

Leptophlebiidae | Habrophlebia Habrophlebia sp. 4 0.431
Total Ephemeroptera 174 1013
Rhyacophilidae | Rhyacophila Rhyacophila nubila 4 0.017
Hydropsychidae | Hydropsyche Hydropsyche pellucidula | 8 0.172
Trichoptera Limnophilidae Limnephilus Limnephilus sp. 1 0.016
Trichoptera sp.imago 23 0.669
Total Trichoptera 36 0.874
Plecoptera Perlidae Perla Perla abdominalis 16 0.909
Perlodidae Perlodes Perlodes dispar 14 0.568

Leuctridae Leuctra Leuctra prima 4 0.001
Nemuridae Protonemura Protonemura humeralis | 114 0.256
Nemura Amphinemura cinerea 3 0.008

Total Plecoptera 151 1.742
Diptera Chironomidae Chironomus Tendipes bloodworm 5 0.007
Melusinidae Melusina Simulium sp 11 0.306
Rhagionidae Atherix Atherix sp. 1 0.012
Blepharoceridae | Blepharocera Blepharocera sp. 7 0.009
3.Limonidae Eriocera Eriocera sp. 3 0.083
Diptera larve Ormasia Ormasia sp. 18 0.024
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Total Diptera 45 0.441
Odonata Odonatasp larve 4 0.012
Total Odonata 4 0.012
Coleoptera Aqvatis Beetles Aqvatis Beetles larvea 14 0.043
Warer Beetles Warer Beetles Adult 5 0.437
Total Coleoptera 19 0.48
Hymenoptera Hymenoptera larvea 17 0.031
Total Hymenoptera 17 0.031
Megaloptera Collembolidae Collembola Collembola sp. 3 0.004
Total Megaloptera 3 0.004
Total Insecta 449 4.597
Turbell | Rhabdocoela Planaria torva 1 1.352
aria
Total Turbellaria 1 1.352
Total 450 5.949
3 class | 9 order 19 family 18 genus 25 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

insects.

Besides, the lowest level of water in the water stream should facilitate the full drying of
water pond and thus degradation of insects as one of the important food chain.
Therefore, leaving the water debit is must facilitating the fish food enrichment in

Chirukhi valley due to river Moduli.
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