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1. fomgwo bmlbob 56 bLbgs ogwwo Lobgmdgdol godmzargbs

2. 36mgdBHol  Jgboderm  Bgdmddggdol  Fgdmbgzgzsdo  99dsMd0gdgdo
©mbolidogdgdols 9349ds3000.
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abbgoo dmdndfimgmgdo

5900 WO FHIOIGHMOME0 dMbs(39990Dg IYMOBMBOM 5F5M0L BHIMOEHMM05BY (B
dmeol  sb9g39 Lo33g3  GHYMoGMM0sDYg) abgzwgds T9dgao  Lobgmdol  dbbgowo
ddmaHm3zmgdo:

doB30 (Meles meles)
3165 smgo (Ursus arctos,
xmi3bag®o (Lynx lynx)

39M9ME0 3OO (dm339600) (Lepus europaeus)
&0 (Canis aureus)

39335L0v60 (30430 (Sciurus anomalus)

3396bs (Martes martes)

dgws (Vulpes vulpes)

© 0N U W N

. 839wo (Capreolus capreolus)

10. 35690 vmOo (Sus scrofa)

11. 35690 35&o (Felis silvestris)

12. 8y9eo (Canis lupus)
BSFOMZE0M5Q56 FMMS IMZ0, BMEHZIOO S 39335L0MO (30930 TgBEobowros
Logdo®m39wml fomger Bmibsdo (omdmoygbgb oz Lobgmdgdl).

{3M0oo dndndfmgcmgdo

0@ 9MGHMOE Imbs396890D9 oyMHEMdO™ 5F5M0L 3Yggdol GgMHoGMOH0sDY
3b30905 27 Lobgmdol §3Moro d1dndfimgzsmo, Mmameg dnmbyumgdo 1939
b9 R®m0s6900. (Bukhnikashvili, 2004; Bukhnikashvili, Beltadze edit., 2012).

gbMogo - H3homo dydndfmszmgdol Asdmbsozsman

Ne LobgmosMS MONBYMO LLBBYMYdS
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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39330L0mMo Lognsdsbms (Mertensiella caucasica) IUCN (VU)
39339b07Mo gm3dydm (Bufo verrucosissimus).

993569 gmAdgdm (Pseudipidalea viridis)

35bo30 (Hyla orientalis)

A00nb doysyn (Pelophylax ridibundus)

dgofg dy3zsfo (Rana macrocnemis),

ombdgds (Anguis colchicus)

Poogmdyisgms b3mmogo (Darevskia parvula)

sMm3000l b3mogo (Darevskia derjugini)

. 0oMmen b3mogo (Lacerta agilis)

. A39n$amydMn30 sb635Ms (Natrix natrix)

. Dyamol ob630Mmo (Natrix tesselata)

. 3b30m MJmbLsbo g3gemagLbams (Vipera transcaucasiana),
. §2bambazgfma dgnMssn (Platyceps najadum)

. bonMmazgmo dgnma3n (Hemorrhois ravergieri)

. bL3ogmgbds (Coronella austriaca)

. 9b3ymMa3al AgnMozn (Zamenis longissimus)

B33 mH9b bmerm 39335609M0 Lo sdsb®s (Mertensiella caucasica) SEIO

TUCN (VU) -0 @5 Logdotromnggermb fomgeo b9lboom ogmero Labgmds.



L5399 33¢930L 8g9ando

boggarg Lddomgdo 808ObIMYMBdS 15 s 16 MJBHMABYML, Jgol dmbogodswodg@ol

bogge  5dmEsdo, 330935 9090bsMIMO©s igoeasd@Bomo dowol ©gMgxsbdgo 10
39¢©056 3mMHoEMOI0 s §Yosd0gd 9MEGH0wgdmsb 25 3 056 Moowmlido.

3393900l 39Momdo 6s3mgbo odbs 99dgao  (3bm39wgdo s Bsmo  HMLGOMdOL
©59505L3M9d90 b0dsbfiywrgdo.

dvdndfmgmgdo: Gwes (Canis aureus), 3mcs cosmgzo (Ursus arctos)

506390 gd0S: OO FMHJWO 3MEIWS, MJNMO dMEMdsbds®s, 85830, b3z0bhs, OO
foghogs, dsg0 fogfiogs, dmwmigisbes, o330, d3s6wmws..
Herpetofauna: gsbogs (Hyla orientalis) o fomgardasgers bgerogzo (Darevskia parvula).

33930L 3960m©do fo@gwo 629Lbob Lobgmdgdomsb bsdmgbo 0gbs dMs osmgzol (Ursus
arctos) s®LYOdMBOL sd>ILEHWMYdgEo bodsbfigocwo (GPS Coordinates: N 41.36.178 E
041.58.787) sL333 @00  SEANOSOIMONM  fyomadmadal  (fyosmado)  Bamo@mMmos
foBmaggbl 39335L0M0 boersdob®mal 3sd0@s@l (Mertensiella caucasica) (0»dso
39wy 31omdobs 390 04bs Badmgbo).

3MmgdE&nb 059007000056 godmacenbsmy 3Mmgd@&nl Bxge3emgbs domIMs3sea3gMmM36905B7
00b08semyMny, My3mdgbnmadymoas Jomadm@do smhgl fymal bafomo s oM dmbeogl
LMo smyde.

39965 om30L 9Ju3M9396¢ 0 (Ursus arctos)
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bs39¢m9 bsd=8s0980 BsHs69829¢m0 0465 bober Ggdosdols doye

334930 d0bsbo:

1. bs33ergzo  ™mdogd@Hol  dggbotgms  Lobgmdgdol  0gb@ogoE0mds  ©d
9GO0 6Lbgdol dgpqbo;

2. 530, LogMOmbolb 398 dgmxa0, 96980, 08305000 s BBZS, FAMOIEIME
96/ ghmzbmer mbgbyg s0bsbodbsgo Lobgmdol 0wgbdoxnoEoMgds ©s
500L53Ymx9geol GPS 30006 ©0bs@gdol @sgodloMgds.

3. 9339656900 (3939 LobgmdgdBy 3Mmgd@ol Bgdmddgogdom dsdmfagmeo
09930900l gg3oligds o  gToMmdogdgo  9b/s  LogzmbLgMzsgom
©Mbolidogdgdol AsbLyBO3M..

33€g30L dgoemgdo:
93962M9MEMd0l s MMl 06396@sM0Bs300LmM30L godmz0ggbgom FsMIMYEH O

d900™MQo0. 3960dm©, doeol sLfzMog 10 3-0560 (5-5 mOmgzg Fbotgl) 30OHOEMGOL
095050980l Lomsggdo 700 8% dglfogers.

339bs6gms LEbgMIMOZ30 0 I6EHOR035300LMZOL 25dM30Ygbgm ,,lodsMmMZgEMl BEIMMOL™
(Ketzkhoveli, Gagnidze, 1971-2016) s 56MbgdMo bbgs  BwmGoLEwo bylbgdols
(Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995;  Gagnidze, 2005) dobggom.
Gogumbmdonmo  dmbs39dgdo s  Lobgmdoms  bm3gb3lo@Mmol  35e0EMOMds
39058mfds 33965609 BHogumbmdool bygMmsdm®molim dmbsggdoms dsbsdo (The Plant List
Vers. 1, 2010).

939695 LEHYMOJIOLMZOL LBOROMBOL 35EHIYMM0JOO 2oboLIDLIOS Logdo®onggeomls
foogwo bmubol (2014) s pEmdscow®o IUCN  bolbol  (https://www.iucn.org/)

dobgzom.

15399 33¢093990L MM POMNMIMWO EI(3YIC0, LsRMMbOL J39d Iymyo, 969dmeo,
038305000 5 B39, Jamds® 56/©s gHmzbmer mbgbyg smlsbodbsgo Lobgmdolmazols
3960LsBE3MS GPS 3mMmMH©0bsE900: 403900, 356900 s Loy BL30L MbOo.
390509090 0dbs MOMMYME0 JEMBSEE 5b/©d 9BM3bMw mbyby ogMwo
LobgMdOL FMEMIoLows.
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15332930 $9P0GHMM00L BMYs0 dodmbogngs:

530l Oga0mbdo  WM3Is0HgdMNmos  BwmOOL  MbogswyGo s Mdzgerglio
30033w9dlgdo. ©9a0mbo REMOOLEHIWO M35 LIBOOLOM [otmBMoYgbl 3mebgmols
953980930l ©3b0d369erm3569L 3bger HgOEGH0WL, Lowss Y39wsdg BsOOMO  SMOL
Po@Odmopgboo 58 OH9RWuomdobmzol Tsbolosmgdgro  BEMOOLEHMWO
93653500 x9MM30005 s 53  IMoz5wRgMM3bgdom  8gddboo  Lbgosolibgs  GHodob
RMOI>30900  ©5  93mbobGgdgdo  (Kolakovskii, 1974; Kikvidze, Ohsawa, 2001.
Nakhutsrishvili, 2013). 3m@bm@o Godob ¢Yggdolmzol sdsbsliosmgdguo d3gbsmgwarols
39605 5F5M0L 3500@SEHS I65350RGOM3DgdL O 160 JOEMOMBL goblsBEgEsgL olido
©oLO3Egm 35 sDBoMEmO, 30603560, bIGEMsdMBP3gMOlL s BodsMmzgEm-
0OJgo0l (5FoM5-50mm3060L) 96gdMM0 s 30HOMEMIINHO go3MEJIgdol dJmby
LobgmdolL 9396569900l 2530 EIEgds.  Lo3MbLYM3530Mm 36503369 MdOL FHgMOEHMMOJdOL
3o0oo 3mb3gbEHM3E00L 490m 30609 GHIOOGHMMOME FoldEH09dd0, SFoM0Ol MHgr0Mmbol
000mJdol  doosbo Bsffoero  dmbBgdol o330l Abmgom gmbool (WWF) dogé
0©96G080E0MGOM0s,  OHMymemE  Ls3mblyM3zs3om®  3MHOMOOGHIGHMW  9H-9OHm
439wsDg 36093690356 39MHoGH™mEm05© 5909M3533500500. 5J99b 25dm0bsdg, ygzgws
Lobol 0dxOLEMWYIEHMOMPO 5JEH03Mds 5FIMOL BHIMOGHMM05DY gobobowgds, MHmam®3
3m39b30MMs©  Fooo  LogMmbol  dmd339wo  Jdggds  BOoMIMOZsRIMM3bd0L
9OMBooL M35LIBOOLOM.

153300930 39M0GHMMO0L BMYsc00 dodmbogngs

53560l ©90mbd0 WM 35¢0HIO0s BmMob MbogswMo s dzguglo
3033egdlgdo.  Ggaombo  FMGOLGMWO  M35LsBOOLom  FoMTMoybL
30bymolb Hgxzodol )dbodzbyrrmasbgl by §aOHowl, Lswsg g3gwwsby
QOOOME  MOoL  foMImygboro 3 MRMR0dobmzol  sdabolinsmgdgwo
REMOOLEGHMWOo  FM035¢BIOM3690s @O 9T FM35¢RGMHM3b690000  FgJdbogro
Lbgoobbgs G030l 53m®mds30900 ©s 930mbolEgdgdo (Kolakovskii, 1974; Kikvidze,
Ohsawa, 2001. Nakhutsrishvili, 2013). 3m@bado  Godob  Gyggdolomgol
©535b5L0sMYdGO F39656MgMOl oMo 5F5MOL 3500FEGHMS FMSZ35¢TBIOM369dL
5 B03oMOHMBSL AoBLEBOZMZL ToLTo EILOggm F9s sDBoMEO, 3063560,
b39058995H039000L s BodsMMNZ9EM-MOJgo0L (5FM9-5003060L) 9badmeo
5 3006OHMEMIIMOHO 293039900l IJmbg Lobgmdol I;39696Mggd0L FogzMEgE9ds.
L530bLYOZ530m F60T369EMBOL  BHIMOEHMMH0gdOL Fomoo 3MbB3gbEH®SE00L 2odm
33069 B9OoGHMOH0ME Jo1dE9098d0, 5F5MOL MR0Mbol M0mddol dmerosbo boflowo
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0bgdol o330l Abmxwom gmbpol (WWEF) 8096 0©qb@ogoso®gdrwmos,
OMamO3 Ls3MbLYM3530M© 3OOMOOGHIGHM 9OHm-9OHm 439sbHg 9609369 m356
AIO0GHMO0s© 50096 35335L0580.  9dgob  2odmdobotg,  g3zgems  Labol
09x36OLEGHMMIBHNOMWO 5gGH03Mds 5FIM0L BIMOBHMM0sDY Fobobogds, MMM
30396305 oo LogMmmbol dmdE39eo §dggds doMmIMI35¢539MH™M369d0L
9OHMBooL M35LIBOOLOM.

330650919 Md0L s 350093 JOOL BMaS©0o Jodmboengs

1533093 AHIOGHMM05D)  B0MOMIEI©  FoMdmygbowos  3mEbmGo

69od@GMemo  Lobgmdom  9oEsGo 9O gMRM®OE™M3sbo @Yy, OmIgedog
©M3d0boMgd9b (sdero (Castanea sativa), dmeMygsbo (Alnus barbata), foxzggwo (Fagus

orientalis), 35335LBoMo  GEbowrs (Carpinus caucasica), 3939 396339090
9mb5339390D9 33b30090s s©IMBogerMo bsdzo (Picea orientalis).

96990 bobom 33b390s BboBowgmgs (Ficus carica), Jn®sgo (Acer laetum),
B399 gd®030 b939MBbsero (Acer campestre).

939)Y990 godsGH™MbgdM0s d0MOMII© MgodB o dmBJqdo: 3mbEHml
34960 (Rhododendron ponticum), {}gsgo (Prunus laurocerasus), ogewo (Rhododendron
luteum), 09300m5 bgdsazsM0 dmigo (Vaccinium arctostaphyllos).

15330930 39MOGHMM00L BEmOHOoL LsbgmdMmoz0 IMg5¢BRIMM3BYDs:
1533093 BHOOOGMM05Dg  B39BL  Foge  sefigMowo  Lsbgmdgdo  ImEgME0s
gb®odo:

Plants checklist of Aqutsa Status
Acer campestre

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Asplenium trichomanes L. (A.melanocaulon Willd.)
Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill. Georgian Red List (VU)

Crassocephalum crepidioides (Benth.) S.Moore

Cynoglossum creticum Mill.
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Digitalis ferruginea L.

Dryopteris affinis Fraser-Jenk

Dryopteris carthusiana (Vill.) H.P. Fuchs

Fagus orientalis Lipsky

Erigeron annuus (L.) Pers.

Festuca montana Bieb.

Ficus carica L.

Galinsoga ciliata (Rafin) Blake

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hedera helix L.

Hydrocotyle vulgaris

Hypericum androsaemum L.

Hypolepis punctata (Thunb.) Mett.

llex colchica Pojark.

Prunus laurocerasus L.

Phyllitis scolopendrium (L.) Newm.

Phytolacca americana L.

Picea orientalis (L.) Link

Plantago major L.

Poa annua L.

Polygonum hydropiper L.

Polypodium vulgare L.

Polystichum aculeatum (L.) Roth.

Polystichum setiferum (Forssk.) Moore ex Woynar

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Pteridium tauricum V.Krecz.

Pteris cretica L.

Rhododendron luteum Sweet.

Rhododendron ponticum L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Smilax excelsa L.

Tilia caucasica Rupr.

13



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

Urtica dioica L.

Vaccinium arctostaphylos L.

Viola alba ssp. scotophylla Jord.

153393 BHIMO0EGMM05D] IROJLOMGIMOs 55 Lobgmds, MMIGEmgsb 1 Lobgmds 560l
LogoMmM39wml fomgeo bylbol: Castanea sativa (VU).
1533093 BH9M0GMM05DY 9609FMMHO LobgMdgdo 56 FoduoMgds.

foogao Bmlibob Lobgmdgdol GPS 9mbs3gdgdo s Bm@madsbows 8m393e0s sbsdo 1-ob
Loboo.

939bs6gms  33e03gyee  Lsbgmdgdbg 3GmgdBHol Bgdmgdggdom asdmfzgmeo  dgdgmmgdols
999351905 05 89F5MHBOEIGdGE0 56/ 1153MBLYMZ530M MBOLd0YBYIOL Yoblisbrg®s.

153393 BHIM0GMM05Dg IR0JLoMGdMwO Homgwo bmlbol Lobgmdgdosb MIgEHglimds oo
bmdob by 939bs699gd0s. GMmAMmGME  36mdowos  flgewol  FoErgdol  2og43s60Lol 56 0db9gds
399myg9bgdmeo ddodg 39dbogs, Fglodsdols o3 bggdbg IMmgd@olb bgdmddggds 96 b
9d0b08smEo 0469ds.

939bsMgmero sxgs®ol Jsgodsarm@mo 89bs@Bmbgolmgzols omgzseolifjobgdwemo »os 0dbsls
39000930 ©93mI9bs309d0:

e 3960LMbsol 0BLEHMMIGO70 839BIMYIMO LEGRIMOL (330L 9MEFOWYOXMBOL s Fgbgdols
d9qLobgd;

e J9MJ6056 d39bsmgms Bgugms BMBsTo Joborols EalHYMdYGOOL/oEIsagdOL 536Mdon3s;

o Loog 990b Bodwgogds s®LYdMBL, dmFMowo 9396500l Bgbggdol doffsdozg oG™390s
935380 50dM(396990LbmM30UL;

* 3996030l 3535MmMMEMIOL MBOHMB3gYMmRs 605IROL IOOBIMMYIOL 5300

SLOEOWGOIWS;

LEBIBIOM MVBOBOMBMGOOL bMMHTGdOL O(339;
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35656000 1. 1333093 BgM0GHMM05%Y s0fgMowo fomgeo Baibols lsbgmdgdols GPS 3mmmobs@gdo

Castanea sativa Mill.

IUCN Red List (VU)

748175.399
4609790.295
Elev. 679 m
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Castanea sativa Mill.

IUCN Red List (VU)

748226.242
4609905.035
Elev. 688 m
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Castanea sativa Mill.

IUCN Red List (VU)

748273.721
4609936.60
Elev. 684 m
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Castanea sativa Mill.

IUCN Red List (VU)

748261.092
4609953.943
Elev. 689 m

4 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748249.547
4609977.382
Elev. 698 m
5 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748254.101
4609986.685
Elev. 692 m
3 piaces
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Castanea sativa Mill.

IUCN

Red List (VU)

748257.320
4609988.366
Elev. 691 m
3 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748278.442
4609988.985
Elev. 700 m
7 pieces
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Castanea sativa Mill. IUCN Red List (VU)

748299.700
4609986.966
Elev. 707 m
3 pieces
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Castanea sativa Mill. IUCN Red List (VU)

748326.960
4609999.110
Elev. 707 m
4 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748355.071
4609980.442
Elev. 684 m
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Castanea sativa Mill.

IUCN Red List (VU)

748359.465
4609993.150
Elev. 717 m
2 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748372.054
4609997.210
Elev. 687 m
5 pieces




Castanea sativa Mill.

IUCN Red List (VU)

748398.990
4609987.458
Elev. 691 m
5 pieces
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IUCN Red List (VU)

Castanea sativa Mill.

748410.464

460984.109

Elev. 699 m
3 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748420.703
4609974.208
Elev. 698 m
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Castanea sativa Mill.

IUCN Red List (VU)

748512.654
4609949.586
Elev. 711 m
2 pieces

31



Castanea sativa Mill.

IUCN Red List (VU)

748585.220
4609892.940
Elev. 690 m
2 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748644.658
4609876.769
Elev. 730 m
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oJoommmanyMo 33em)3

33aM93900 fs3mdmgdnamo 0965 M3d>YB dngyamsdol dogm

334930 d0bsbo:

3. 1533930 md0gdBHoL 0dmomgsmbols Bqlfogems;

4. 530, LogMOmbol 4398 dgmxo, 96wgdmeo, 0d305m0 s L3, FEPMdsWYG

56/005 96HM369 mbgbHg s0lsbodbsgo Lobgmdol 0gbEozgoEoMgds.

5. bmg 59mEsl §Yoedmdsmsagdol Losmogg bsagdmdol M93mbLEMmwdgool agadoom

39035¢0l{obgdmwo LodMTomms  BYRez3wgbols  FoBIBHodOL  Jgg3oligds o

d9L50530b0 0193039630900l IMIBOYdS.

33930l Igommegdo:

50b0dbmeo  Bs35Mol 50 dEYOIsMHYIMOOL s Mo gRol  L39Y305303006
39030656y  33¢0935/0mbo@MmMm0obgo  BmoEsgs  3909MOE 3300935l O
30O 5790AL,

3999650 3300935 - 39965¢0BES LBo3oMbYY s Ly30MbOL 0MYZE0Z SOLYdMEO
WOGIOIGHMES. 25550 BEs 1933930 MvoMbol mOMmMGBMEMgdo (Viewer 32,
Adjara-2003) by@gwo@mo 0dox oo (Google Earth:7.1.1.1888).

30H995MMH0  5MYOEA0 —  35003H5GJO0L  30DMeMM0  0©96EH0R0E0MYOS
2390obbIMBL gmggero Lobgmdol EH030)MH0 3500F9EHOL AoBLEBEZML (EodomGmo
35003530l 303bMIgBHE0s,  BMYSO  30OMEMP0S,  MJW0gxzo,  FMMbEGO,
W5bTsBEHM-30D95 OO Tobolioomgdgdo), Mol Loxwdzgwwdys Imbs
Bo3omol  8mbs3390090%bg LobgmdMogz0 9935y gber™mdol  30MESEMEOO
0©96&08030M905 GgLsdsTOLO BMEHM-30VIM AOOIMJO0).

15330930 BH9M0EGHMH00L 0dmomBsrbols Bmyso dodmbogrgs

1533093 HIOGHMO05Hg OMIgEog HoMImygboeos 3. sFoMobfigwrol d3060g
99653500  (6535000),  GMIJros 56 250m0MBg3s  3obLY3IMIGYOMWO
Dgombgmdom (oMo §Ysedmgzsmbgdol  3gMmomoobs) s bollosmgds
3owa3mGolb 933900600 350bowgdo 0,5- 1,2 3 Lodsmol, 6oz dmbgdcm0305
093D0bom30L FoMIMoYIBL oIMEsbsgo dsM0gMdOLOYRD F9das® dmbgdcmog
256M9dmU.
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Dgomomgdols  Lomogg boaqgdmds  dgdsMgmdl  sFoMobfigerol  bgmdosb
Q5bmgdoom 1700 dg@&do.

35003 5@0L 999835190006 259m0bscg Fglodwrgdgeos 2539009l ©oL33bo,
6™ 5060360 Lomo399Y SLYMO 30MHMDJIOLOIMZOL STIBILOIMYdJWO MY3BOL
Lobgmds 6535000l 35¢dsbo 56 MHMIger0dg b3y g3BoL Lobgmds 396 sfig3L s
99L50580b5 50b0bE F965350F0 56 BOBIEOMBL.

36099 EoL 356bmM309egd0L 89009390 3530f39e0 Bgao3wgbols  Jggsligds.

30650096 50b0dbmem 99653500 930 9O IBOJLOMPS O TIPS 0JO SM
1304LOMEIOMES  OBEBHMOOIOPSSB, B39  b5a9dMdsBY  srgadoo  LsdMTomgdo
0400 xB5B5BY 6925306 BYEo3wgbsls 56 dmobgbL.
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053Mmybymbydammydal 33amg3s

33aMm935 P>mdm9onamn 096> 53001 d53M>3HNmMmbals dnyMm

334930 d0bsbo:

6. 3000MHMd0MbEHGOOL Tgbfogemy;

7. LObgMdoL 0YbEHORBOE0MYds, Fom0 MOEbM3bMdOLS S BOMAsLOL IBOJLOMYdS
Lobx 9330 O PoOBYIMOTYOS 335MdG I FgBHMBY.

8. Lmyger 5dmEsl 1 FyodmBs®saqool Lomogg bsagdmdol 693mblEMmvydioom -
5390000 35mM35¢obfiobgdo  LsdMTomms BYYe3w9bols 9gagdol Fga3sligds o
d9Lsdsd0lL0 0939630900l MBI YdS.

33%g30L dgomqgdo:

15330930 300MHMY3Mm30L3HJFOL  33¢0g3d5  FMO(393> LObxGdOL TgaMmgzgdsls
Q©5349d53905b.

Lobxgdol FgaM™m3z9gds s ©93w9dsg9ds J0dEObIMYMdEs LOYMZIWMIME  F0WIIIPO
3900M©Om. “bgOHbgdmms G996 ™M3930LsM30L 25dmyqbgdemo 0dbs bgwrols hmysb
059l bgabsfym Go6dmoaqbl 39 owol BoBml 500 do3mmbol 3m®mgdosbo Jimzgowols
Lo dsom, MMIWOoL bs3z0l oMo 0.03 8>-0l GHmeos. 8g@oswol Bs@Bm 0dnds
15330930 §9OGH0WOl BLIIODBY s bgewrol  FMIMIMd0 bEYds FMMBEHOL SM3s.
36MHm39L0 bs J0dE0bsMYMdEIL IM3wg GmMTo. B396L doge Lobxgdo dgaMm3z0eo 0gbs
D 9o0ls3930L Lobs30MmM BMEPMb sbemls 15 1A LOPEOTOEID MORIMSPOI. SVJIWO O
39M93bo MbgObgIMmms Fsbogsls b3gE0sEM® Jowgddo 3530JboMgdom 70% -056
L3oMGdo.  dobo  306M39WOEO  FNMTS3905  bEIdMPS  WHBMOSEHMMH05T0.
000963H03035300b5030L 30949gbgdom “Leica” -l Godob dozmmbizm3als s d0bm3wmmwsml
@5 J9gLod530L L6 339390L, BOMBsLOL FoblsDBYZOOLIMZ0L 30-GMOLOMBME Lsbr®U.

153300930 39M0GHMMo0L MbgMbgdermms bmyswo Jodmbogngs

653500 do sxgoJLOoMES MbgObgdwmms 4 3wsliol (IFgMgd0, 30dMLBSOMGdO S
Mdoeqlo 300Mm9d0) oMo 96w 00, HMIgdds3 IMO(393L 30OHMIOMBEHMS 7 MO,
9 mxobl, 10 a350Ls s 11 Lobgmdsl. 50bodbmer LoliEgds@EHoz«we 9O gd0Eb
LobgMBIMS FMOZ5¢TBIMOM369d00 (8 LobgMdS) FodmoMbgmes dHgMgdo.

Lobxdo Lobgmdoms MHoEbM3gbMdsd 3350MoGME F9EHMBY dgoa0bs 4389 obozoo.
©M30boMgds m®mE3900 (Dikerogammarus haemobaphes), Gm3germs HoEbmgbmds o
00dsLd G5 3003 (06/3%) s 312.4 9/8%, o3 5dm3s 1-0L dMgEro 30EOHMIOMBEHJOOL
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(03Ebm3bmMdoLY s B0MAsLol 68 S 96%-05. F9EIMYIOM TP FMH35¢RIMHM369000
Pomdmopgbowo  FgMgdol w3900 boLosMEYO0sL  MoEbmgbmdols ©s domdsbiol
5050 3539698 gdom: 1287 0b/d? (29%) o 14.4 /3 (4%).

3609dGHol  gobbmMEogmgdol 89009350 #odmf3gmero  bgysgergbols 99x39l59d> Q0o
0995030 gdgeo 0mbolidogdgdols Mg3mgbsgogdo.

50b0dbmeo Fywol 93mboliEgdosb smgdme  bs3zwgy  Lobxgddo sz0dLoMGdIMWwo
MbgMbgdermgdo 5G0s6 JoM0MOEIL  IFIMHGOoL WsM3900 - sMHeMTmgdol ghomgmmo

d0M0mOEO B3O gds, MMIWolm3oLss BHmMgo Fyswo §omdmoygbl Logmabeol
3905MBgbols d0MO0MOE Bodogdsls.

Pgaool 296989  ©oMBgbo MBS OVI33s  FOMIPIVYZI0s,  SF0GHMId3
3oLOmM350oLHobgdgos fywwols ool 4odmygbgdolsl 4963390 oo (10%)
©93H™M3900  0dbsll 98 MEYBOBAMS S0HIMTMIOOL  goMGIME, MIMS  SOYOWO  SM
3Jmbgl 3(9Mgd0l , 2960339990 93MMYOMOO0 IBHZ0MMZ0L dJmbg MmOR60BIM
39052 MEqdL. 535b056539, 9MEOWGOEMOI® 3300,
O0d  35360mMbgmbgdermqdol  3md3wgdli@mo  dmbo@mMobyo-33w 93900  BodoMgl
4m39Heromcmo© ByHBMmbgdol Jglodsdobs, Mog BodsEgdsl dma3398L Mbgdbgdwmms
BEGHOGMLOL 4obLOBOZMST0. d9L50530bo©, (Y9 B0dPYd0EL Mbs ASTMOMOEDMUL
LEOMWo  Fgomomgds s fyeol  93mbolEgdol  IYMOI30S, 63  0O30LMS35
39900§393L (9900l Ws63900l 9309090 BolioEgMEbEIM A5MGIML 0 330O(30L.

5Jm3e 1-0b Gl MbgObgIMmms doMIMSZsBIMM36905, HOEBM369ds (0b/3%) s
d0mdsbs (/3%) (15.10.2020)

Class | Order Family General Species Ind/m? | g/m?
Insecta | Coleoptera Hydrophilidae Hidrophilus Hidrophilus piceus 363 0.363
Hidrous Hidrous sp. 396 0.396

Lrem 759 0.759
Trichoptera | Hydropsychidae | Hydropsyche Hydropsyche pellucidida 198 5.412
Polycentropus Polycentropodidae | Polycentropodida flavomaculatus | 66 0.396
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Lemem 264 5.808
Plecoptera Leuctridae Leuctra Leuctra prima 66 0.066
Lmem 66 0.66
Diptera 1.Melusinidae Melusina Simulium sp. 66 3.696
2.Chironomidae | Chironomus Tendipedidae sp. 99 0.825
Lo 165 4521
Odonata Aeshnidae Aeshnida Aeshnida sp. 33 2.607
Lo 33 2.607
Crustac | Decapoda Gammarus Dikerogammarus Dikerogammarus haemobaphes 3003 312.378
ea
Malaco | Isopoda Philoscidae Chaetophiloscia Chaetophiloscia cellari 33 0.066
straca
Turbela Planaria sp. 66 0.264
ria
Legem 3102 312.708
X500 4389 327.063

153300930 39M0GHMMo0L MbgMbgdermms bmyswo Jodmbogngs

SJmEe 2-ob bs3zergzo  fyerol  g3mLolEgdsdo  osgodbo®mes  dHgMgdol 3wsbol
060003000900, OHMIgdds3 ImoEogl 30OMdOMBEHMS 5 M0y0sb, 10 mysbosb, 11

339Mbs @5 11 LobgMd0B. 50bodb 3(9M9006 LobgMdsms FM935¢RIMHM369d0m
399m0MbgmEs  BHMoJmgyEgemgdo: Limnephilus sp., P. Flavomaculatus, C. Flavidus o T.
Campodeoid.

Lobxdo Lobgmdoms MHOEbMZbMdST 335MGM IgEHMDY dgoa0bs 1485 obogzoo,
boeom 30mdsbed 6.666 3. omdobomgds O. rhenana HmIgeols Gogbmzbmds s domdsbs
Gmos 363 (060/3%) o 1.2 o/ , Gog sdmEe 2-0b  domgeo  30EOMIOMBEHJOOL
HoEbMm3zbmdoLy S doMIsLol 24 s 18%-0o.

3096900l Md0bsbEHo Moo Mobmgzbmdom 3erg3m3@ges 528 0b/d? , bmwrm domdsliom
AGMobM3E 96 2.904 3/
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369JGHob  296bmME0gmgdol 99009350 3959mf3gmemo  Bgysgergbols 99x8sLgds o
0995(:00egdgeo 0mbolidogdgdols Mg3mgbsgogdo.

5060360 fyarol 93mLolEGHI000 s0gdmw 1533eg3  LBobxgddo sx0JLoMmYdMEOs
dbmn  IHhgMHgdol s®m3900 - s0foMmdMgdol 9HMIOHDO JoMOMIO TS gdY,
OHIolmgobsg LHmOg §yswo §o6rdmoagbl Logmabwols 3ssmBabols smEowgdge
93256M9dmU.

Dygamol 4960999  ©oMRboE  0oMdSMS  OWYI33d  FIMIOIZO0S,  SF0EMId3
2oLomM350oLHobgdgos fywols ool 45dmygbadolsl 4563390 oo (10%)
©53H™3900 0465L 58 MGORIBOBAGOOL LHsOBYGOM FoMIYIME. MOMS SYHOEO 56 3JMmbogl
df9g69d0l - 39633900 93MMYPONIM0  ©IAZ0MmM30L  dJmbg  MmGYsboBIms
3965 EqdL. 535b056539, 9930 GOLMBIP® ZMZWOm,
600 3530mMbgMbgdermgdols  3m33wgdumMo  dmbodmMmobyo-33wg3900  Bo@oMgls
4m39Herogmo© BgHBMmbgdol GgLsdsdobs, Moa LodwsEgdsl dmagi39dL Mbgdbgdmms
BEAOGMLOL 396 3393500.  FgLodsdobo, §Ysed0dMgd0Ib MBS oTMOMOEbML LMo
095050905 @5 Yol 93mbolEgdol EsdMmd, Mog 0530035 #3Mof393L IFaMgdol

WsM3900L 930090 LOloEMEbEIM QoMM 0 3300(305U.

53739 2-0L Gl MbgebYIMmms BOMIMSZ5¢RYMHM3690s,  MoEbmgbgds (06¢/d?) s
d0mdsbs (/3%) (16.10.2020)

Class | Order Family General Species Ind/m? g/m?
Insecta | Ephemeroptera | Oligoneuriidae Oligoneuriella Oligoneuriella rhenana 363 1.221
boyem 363 1.221
Trichoptera Limnephilidae Limnephilus Limnephilus sp. 66 0.198
Polycentropus Polycentropodid | Polycentropodida 66 0.792

ae flavomaculatus
Curnus Curnus flavidus 99 0.495
larva Trichoptera campodeoid 66 1.419
by 297 2.904
Plecoptera Nemuridae Protonemura Protonemura humeralis 231 0.495
Leuctridae Leuctra Leuctra prima 231 0.165
Capniidae Capniida Capnia nigra 66 0.099

39




Lemem 528 0.759

Diptera 1.Melusinidae Melusina Melusina sp. 165 0.165
2.Chironomidae Chironomus Tendipedidae 99 0.825

Lmem 264 0.990
Neuroptera Chrysopidae Chrysopa Chrysopa perla 33 0.792

Lmem 33 0.792

X500 1485 6.666
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Survey Timescale and Location

Survey was conducted along the river Adjaristskali, in Keda municipality village Akutsa on 15 th
and 16 October 2020 by Jimsher Mamuchadze, Davit Bagrationi, Ramaz Mikeladze and Nino
Memiadze.

’Source #2

L)

Source #1 ‘

020 Google
20 Basarsoft

Maxar Technologies GOOgle Eal’th

Akutsa study area



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:

Eurasian Badger (Melesmeles)

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

asr N E



6. Caucasian Squirrel (Sciurusanomalus)
7. European Pine Marten (Martesmartes)
8. Red Fox (Vulpesvulpes)
9. 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.

Small Mammals

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

Tab. Small Mammals species in Adjara

Ne Species latin name

1. Erinaceus concolor

2. Talpa caucasica

3. Sorex raddei

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

7. Myotis mystacinus group
8. Nyctalus noctula

9. Nyctalus leisleri

10. Eptesicus serotinus

11. Pipistrellus pipistrellus
12. Pipistrellus nathusii

13. Hypsugo savii

14. Plecotus auritus

15. Lepus europaeus

16. Sciurus anomalus

17. Sciurus vulgaris

18. Glis glis

19. Dryomys nitedula

20. Chionomys roberti

21. Terricola majori

22. Sylvaemus uralensis

23. Sylvaemus fulvipectus
24. Sylvaemus ponticus




25. Sylvaemus mystacinus
26. Mus musculus

27. Rattus rattus

Birds

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

# Species

1 Black Kite

2 Sparrowhawk

3 Goshawk

4 Honey Buzzard

5 Buzzard

6 Long-Legged Buzzard
7 Cuckoo

8 Wryneck

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

13 Crag Martin

14 Swallow

15 House Martin

16 | Water Pipit

17 | Tree Pipit

18 Pied Wagtail

19 Grey Wagtail

20 Wren

21 Dunnock

22 Robin

23 Nightingale

24 Redstart

25 Black Redstart




26 Stonechat

27 Blackbird

28 Song Thrush

29 Mistle Thrush

30 Blackcap

31 Chiffchaff

32 Goldcrest

33 Spotted Flycatcher

34 Blue Tit
35 Great Tit
36 Coal Tit

37 Long-Tailed Tit

38 Nuthatch

39 Treecreeper

40 Red-Backed Shrike

41 Lesser Grey Shrike

42 Jay

43 Raven

44 Hooded Crow

45 House Sparrow

46 Chaffinch

47 Hawfinch

48 Greenfinch

49 Goldfinch

50 Scarlet Rosefinch
51 Crosshill

52 Corn Bunting

53 Rock Bunting

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




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

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

Field Survey Result

Field survey was conducted on 15 th and 16 th October 2020 in Keda municipality, village Akutsa,
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: Golden Jackal (Canis aureus), Brown Bear (Ursus arctos)

Birds: Great spotted Woodpecker, Pied wagtail, Black Bird, Chaffinch, Great Tit, Coal Tit,
Redstart, Jay, Greenfinch.

Herpetofauna: Oriental treefrog (Hyla orientalis) and Red-bellied lizard (Darevskia parvula).

During survey was observed (existence fact / GPS Coordinates: N 41.36.178 E 041.58.787) one
Red-list species Brown Bear (Ursus arctos) and water intake location is potential habitat of
Caucasian salamander (Mertensiella caucasica) (However was not found during the observation).



Depending on the scale of project impacts on biodiversity is minimal and can’t be effected, It is
advisable leave part of the water in the stream as not to destroy habitat.

Brown bear (Ursus arctos) existence fact



Botanical Survey
Purpose of the Survey
3. Identify plant species of the study object and compile detailed lists;
4. ldentify 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 ITUCN List (https://www.iucn.org/).

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

Baseline review of the study territory

Region of Ajara borders unique and oldest floral communities by teir origin. By point of view of
floral diversity Ajara region is the most important hotspot of Colchis refugiumand which borders
typical floral of the Colchis forests forming wide range of the ecosystems (Kolakovskii, 1974;
Kikvidze, Ohsawa, 2001. Nakhutsrishvili, 2013).

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
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to such prioritizing, all infrastructural activities are considered as threat factors to the indigenous
and migrating wildlife in Ajara.

General overview of vegetation and habitats of the study area.

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

Fig (Ficus carica), Maple (Acer laeum), Field maple (Acer campestre) are single specimens.

The forest is dominated by mainly relict shrubs: Pontic rhododendron (Rhododendron ponticum),
Cherry laurel (Prunus laurocerasus), Yellow azalea (Rhododendron luteum), also some area are
Caucasian whortleberry (Vaccinium arctostaphyllos).

Species diversity of flora of the study area:
The species described by us in the study area are given in the table:

Plants checklist of Aqutsa Status
Acer campestre

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Asplenium trichomanes L. (A.melanocaulon Willd.)
Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill. Georgian Red List (VU)
Cynoglossum creticum Mill.
Digitalis ferruginea L.

Fagus orientalis Lipsky

Erigeron annuus (L.) Pers.
Festuca montana Bieb.

Ficus carica L.

Galinsoga ciliata (Rafin) Blake
Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch
Hedera helix L.
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Hydrocotyle vulgaris

llex colchica Pojark.

Prunus laurocerasus L.

Phyllitis scolopendrium (L.) Newm.
Phytolacca americana L.

Picea orientalis (L.) Link

Plantago major L.

Poa annua L.

Polygonum hydropiper L.
Polypodium vulgare L.
Polystichum aculeatum (L.) Roth.
Polystichum setiferum (Forssk.) Moore ex Woynar
Primula sibthorpii Hoffmgg.
Prunella vulgaris L.

Pteridium tauricum V.Krecz.

Pteris cretica L.

Rhododendron luteum Sweet.
Rhododendron ponticum L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Smilax excelsa L.

Tilia caucasica Rupr.
Trachystemon orientalis (L.) G.Don fil.
Trifolium pratense L.

Urtica dioica L.

Vaccinium arctostaphylos L.

Viola alba ssp. scotophylla Jord.

1 from 55 total number of plant species are Georgian red list- Castanea sativa (VU).

No endemic species were recorded in the study area.
The GPS data and photographs of the Red List species are given in Appendix 1.

Assess the project impact concerns on individual plant species and identify mitigation and / or
conservation measures.
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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.
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Appendix 1. GPS Data and Photographs of Red List Species

Castanea sativa Mill.

IUCN Red List (VU)

748175.399
4609790.295
Elev. 679 m
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Castanea sativa Mill.

IUCN Red List (VU)

748226.242
4609905.035
Elev. 688 m
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Castanea sativa Mill.

IUCN Red List (VU)

748273.721
4609936.60
Elev. 684 m




Castanea sativa Mill. IUCN Red List (VU)

748261.092
4609953.943
Elev. 689 m

4 pieces
‘t:v\ﬁ 2
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Castanea sativa Mill.

IUCN Red List (VU)

748249.547
4609977.382
Elev. 698 m
5 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748254.101
4609986.685
Elev. 692 m
3 piaces
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Castanea sativa Mill.

IUCN Red List (VU)

748257.320
4609988.366
Elev. 691 m
3 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748278.442
4609988.985
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Elev. 700 m
7 pieces

Castanea sativa Mill.

IUCN Red List (VU)
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748299.700
4609986.966
Elev. 707 m
3 pieces

Castanea sativa Mill. IUCN Red List (VU)
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748326.960
4609999.110
Elev. 707 m
4 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748355.071
4609980.442
Elev. 684 m




Castanea sativa Mill.

IUCN Red List (VU)

748359.465
4609993.150
Elev. 717 m
2 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748372.054
4609997.210
Elev. 687 m
5 pieces
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Castanea sativa Mill. IUCN Red List (VU)

748398.990
4609987.458
Elev. 691 m
5 pieces
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IUCN Red List (VU)

Castanea sativa Mill.

748410.464

460984.109

Elev. 699 m
3 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748420.703
4609974.208
Elev. 698 m




Castanea sativa Mill.

IUCN Red List (VU)

748512.654
4609949.586
Elev. 711 m
2 pieces
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IUCN Red List (VU)

Castanea sativa Mill.

748585.220

4609892.940

Elev. 690 m
2 pieces
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Castanea sativa Mill.

IUCN Red List (VU)

748644.658
4609876.769
Elev. 730 m
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Ichthyological Survey
Research Objective:
1. Study of ichthyofauna of the study object;

2. ldentification 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 head building
in the village of Akutsa and prepare relevant recommendations.

Research methods:

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

In-camera research - analyzed the literature on and around the issue. 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

This tributary (stream) is not characterized by special waterlogging (except during the flood period) and is
characterized by steep riverbeds of 0.5-1.2 m high, which is a natural environment for fish, consisting of
insurmountable barriers.

The headwaters of the catchment are located about 1700 meters from the Adjaristskali gorge.

Based on the assessment of the habitat, it can be concluded that the species of fish characteristic for such
conditions do not reach the brown trout or any other species of fish up to the mentioned head and therefore
does not live in the mentioned tributary.

Assess the impact of the project implementation.

As no fish was observed in the mentioned tributary and at the same time it was not recorded historically,
the planned works on the head building will not have a negative impact on the ichthyofauna.
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Macroinvertebrate Survey
Research Objective:

Area of surveys and time of conducting the surveys
The survey area is located within the Adjaristskali valley presenting as a stream in the village
Akutsa (1), Keda municipality. Surveys were conducted in October 15, 2020.

Aim of surveys:

6. Studying the hydro organisms;

7. ldentification of species, calculation of their number and biomass being converted into
square meters;

8. Impact assessment of water supply intake construction works and mitigation measures for
Akutsa (1)

Methodology:

Surveys consisted of collection and treatment of samples within the hydro ecosystem. Collection
and treatment of invertebrates was conducted by the hand net. The net was fixed on a metal frame
with the samples’ filtration net of 500 microns pores and collection area of 0,03m2. Metal frame is
being installed at the bottom of surveyed point and with manual/foot active movement ground is
being shaken up. This process should be lasted quickly. Samples were collecting 2 times at the
bottom of 15cm.

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.

General overview of invertebrates in the study area

There were identified 4 classes representatives in fresh water samples (insects, crustaceans and
decapoda) composing 7 orders, 9 generals, 10 families and 11 species. Dominant species were
insects (8 species).

Number of species was 4389 ind/m? dominating with Dikerogammarus haemobaphes (3003 ind/
m? and 312,4 g/m?) and composing 68 - 96% of a total quantity and biomass of Akutsa (1) samples.
Insects with a relatively high diversity are characterized by low indexes 1287 ind/ m? (29%) and
14,4 g/m?(4%).
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Impact assessment of the project implementation and recommendations for mitigation
measures

Collected invertebrates are mainly larvae of insects belonging to one of the insects’ reproduction
stage so as hydro sphere is an essential environment for their viability. Organisms living without
water are considered not to survive and one of the component chains of biodiversity will be
vanished, therefor minimal ecological flow 10% out of whole water should be left for their
reproduction and avoiding disappearance. Based on it, it’s recommended to conduct the
macroinvertebrates’ multipart monitoring-surveys annually by seasons. This would be useful for
determining the invertebrates’ status. Accordingly, it’s totally excludable to take an entire volume
of water causing the water ecosystem degradation and consequently extinction of the essential
habitat of insect larvae.
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Class | Order Family General Species Ind/m? | g/m?
Insecta | Coleoptera Hydrophilidae | Hidrophilus Hidrophilus 363 0.363
piceus
Hidrous Hidrous sp. 396 0.396
Total 759 0.759
Trichoptera | Hydropsychida | Hydropsyche Hydropsyche pellucidida | 198 5.412
e
Polycentropus | Polycentropodi | Polycentropodida 66 0.396
dae flavomaculatus
Total 264 5.808
Plecoptera Leuctridae Leuctra Leuctra prima 66 0.066
Total 66 0.66
Diptera 1.Melusinidae | Melusina Simulium sp. 66 3.696
2.Chironomida | Chironomus Tendipedidae sp. 99 0.825
e
Total 165 4,521
Odonata Aeshnidae Aeshnida Aeshnida sp. 33 2.607
Total 33 2.607
Crustac | Decapoda Gammarus Dikerogammaru | Dikerogammarus 3003 | 312.37
ea S haemobaphes 8
Malaco | Isopoda Philoscidae Chaetophiloscia | Chaetophiloscia cellari | 33 0.066
straca
Turbela Planaria sp. 66 0.264
ria
Total 3102 | 312.70
8
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Sum total 4389 327.06

3

Biodiversity, quantity (ind/m?) and biomass (g/m?) indices of fresh water invertebrates in Akutsa (1) (15.10.2020)

Area of surveys and time of conducting the surveys
The survey area is located within the Adjaristskali valley presenting as a stream in the village
Akutsa (2), Keda municipality. Surveys were conducted in October 16 2020

Aim of surveys:

9. Studying the hydro organisms;

10. Identification of species, calculation of their number and biomass being incoproprated into square
meters;

11. Impact assessment of water supply intake construction works and mitigation measures for Akutsa

)

Methodology:

Surveys consisted of collection and treatment of samples within the hydro ecosystem. Collection and
treatment of invertebrates was conducted by the hand net. The net was fixed on a metal frame with the
samples’ filtration net of 500 microns pores and collection area of 0,03m?. Metal frame is being
installed at the bottom of surveyed point and with manual/foot active movement ground is being
shaken up. This process should be lasted quickly. Samples were collecting 2 times at the bottom of
15cm.

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.

General overview of invertebrates in the study area

There were identified only insects composing 5 orders, 10 generals, 11 families and 11 species. Insects:
Limnephilus sp., P. Flavomaculatus, C. Flavidus and T. Campodeoid were presented mostly with
species diversity

Number of species was 1485 ind/m? and biomass 6. 666 g/m? dominating with O. Rhenana (363 ind/
m? and 1.2 g/m?) and composing 24 - 18% of a total quantity and biomass of Akutsa (2) samples.
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Insects with a relatively high diversity are characterized by low indexes 1287 ind/ m? (29%) and 14,4
0/m?(4%).

By point of number, a dominated specie was Plecoptera (528 ind/m?) and by biomass Trichoptera was
prevailed (2.904 g/m?).

Impact assessment of the project implementation and recommendations for mitigation measures

Collected invertebrates are mainly larvae of insects belonging to one of the insects’ reproduction stage
so as hydro sphere is an essential environment for their viability. Organisms living without water are
considered not to survive and one of the component chains of biodiversity will be vanished, therefor
minimal ecological flow 10% out of whole water should be left for their reproduction and avoiding
disappearance. Based on it, it’s recommended to conduct the macroinvertebrates’ multipart
monitoring-surveys annually by seasons. This would be useful for determining the invertebrates’
status. Accordingly, it’s totally excludable to take an entire volume of water causing the water
ecosystem degradation and consequently extinction of the essential habitat of insect larvae.

Class | Order Family General Species Ind/m? g/m?
Insect |Ephemeroptera| Oligoneuriidae |Oligoneuriella  |Oligoneuriella 363 1.221
rhenana
Total 363 1.221
Trichoptera | Limnephilidae Limnephilus Limnephilus | 66 0.198
sp.
Polycentropus Polycentropodi | Polycentropod | 66 0.792
dae ida
flavomaculatu
S
Curnus Curnus 99 0.495
flavidus
larva Trichoptera 66 1.419
campodeoid
Total 297 2.904
Plecoptera Nemuridae Protonemura Protonemura 231 0.495
humeralis
Leuctridae Leuctra Leuctraprima | 231 0.165
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Capniidae Capniida Capnia nigra 66 0.099

Total 528 0.759

Diptera 1.Melusinidae Melusina Melusina sp. 165 0.165
2.Chironomidae | Chironomus Tendipedidae | 99 0.825

Total 264 0.990
Neuroptera | Chrysopidae Chrysopa Chrysopa perla | 33 0.792

Total 33 0.792

Sum total 1485 6.666

Biodiversity, quantity (ind/m?) and biomass (g/m?) indices of fresh water invertebrates in Akutsa (2)

(16.10.2020)
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