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

153300930 G9MOGHMO00L 30doMaMsB0Yo dodmboggs
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).

{3®oo dndndfmgcmgdo

0@ 9MGHMOE Imbs396890D9 oyMHEMdO™ 5F5M0L 3Yggdol GgMHoGMOH0sDY
3b30905 27 Lobgmdol §3Moro d1dndfimgzsmo, Mmameg dnmbyumgdo 1939
b9 R®Om0s69d0. (Bukhnikashvili, 2004; Bukhnikashvili, Beltadze edit., 2012).
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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)
39339L01Mo gmddy3m (Bufo verrucosissimus).

993569 gmAdgdm (Pseudipidalea viridis)

35bo30 (Hyla orientalis)

A00nb doysyn (Pelophylax ridibundus)

dgofg dy3zsfo (Rana macrocnemis),

ombdgds (Anguis colchicus)

Poogmdyisgms b3mmogo (Darevskia parvula)

sMmm3000l b3moango (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 AgnMazn (Zamenis longissimus)

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

TUCN (VU) -0 @5 Logdotromnggermb fomgeo b9lboom ogmero Labgmds.
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b9 G0d9msd0, BMMELMYP0MEOO 3300935 BoBIM©Y FYseysd@stmo dolol dolfigmog 10 d
360MmM3o - [i4oesdmgdo FgHEowol 0dgdstg 25 9 Moomlol GgMo@mmosby.

15399 33193900L  FoMdMmgdoLsl 153393 BIOOGHMM05DY IRoJLOMIOMo  0dbs
399920 Lobgmdgdo:

dmdMafem3z®9do: Gmes (Canis aureus), 3300bs (Martes martes)

506390 gd0: OO FMHIWO 3OS, NINOO dMEMsbds6rs, ymewfoomgms, 85330,
13306Rs, oo fogfogs, dogmogs Hoghogzs, dmwmigabars, @Yol GygMbods, BbBo33z0,
mbo 39D F 000, 8)356ms.

396039¢™Mxsmbs: G30L dsysyn (Pelophylax ridibundus), 3sbs3s (Hyla orientalis) s 3enconls
b3amoagzo (Darevskia parvula).

bo3gMg Lodndomgool HomAmgdalLsl oM 0gbs sBndboMgdnmo shigmomo Homgmmo byLbbol
Lobgmos, ogMmed Hyosmodmagdo Ggmo@mMos HomImoagbl 3o335L07Mo LoagModsbgal
(Mertensiella caucasica) 3m@&gbgoym 3500&SBL  (0mMdEs  33eM93700LsL 33 dmbgos
5mbndbyman Labgmodal 3m3b6y).
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15330930  MB0YIEBHOL  I3065GMgms  Lobgmdgdol  0IBEHOBOEOMGdS @S IGIXMO
Bmlbgdol 9909bs;

30, LOFOHPBOL J39d IYmRBo, 96YIMMO, 003000 s B3, ZEPMBIMEH S6/©d
96™369 mbgbg 50bsB0dbsz0 LEbgMBOL 0IBEHO0BROEFOMYdS s 5AOLITYMGBgol GPS
30MO0653 900l sx0JLoMgds.

93965 gms (39¢ 3909 LobgMdYdBY 3MM9JE0L Bgdmddggdom Qsdmfizgwero dgdnmmgdols
99335L9d5 5 8935MDdOYGOYE0 56/5 Bo3MmbLYMZ530Mm Mbolidogdgdol 4sblsBOzMms.

33930l 890megdo:
93965M9Mmdol s BEmOob 06396@sM0BsE300LmMZ0L  498m3094gbgod  FsMIGME O

d900m©o. 39MHdm, dowob oLH3mog 10 3-0sbo (5-5 mOmgzg Fbostgl) 3MOOEMOOL s
Dgomomgdol Lomoaggdo 700 32 gLfogens.

339b5M9ms LobgMdM030 00 I6EHOBR03530OLMZOL odm309gbgo ,LodoMmM3geMl GErMmMOL*
(Ketzkhoveli, Gagnidze, 1971-2016) @ 56MbgdMro Lbgs  BEomOobEmwo bmlbgdols
(Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995; Gagnidze, 2005) dobggom. Gogumbmdormmo
9mbs399900 @ LobgMdoms bMBgb3wWs@BHWMOL 35¢0EIMHMds A5sdM{As d3gbsmgms
A5g4bebmIool LogMMsdMMOLM Imbsgdms d5Bsdo (The Plant List Vers. 1, 2010).
9396sMgms LobgMddOLMZ0L LEROMLOL 393 JaMMH0Gd0 FoBOLLDBWZMS  LodsGmgzgermls
fomgaro Bmlbob (2014) s yermdscrry®o IUCN bylbols (https://www.iucn.org/)

dobgz00.

L5399y 33€93900L  EOML  POMMIMNEO GO, LOFOHMBOL J39d dymaxo,
96098960, 08300000 5 Bb3s, JEMdIM 96/ 9HM3bMw MbybBg s0Lobodbsgo
LobgMBOLMZOL  gobolsBzMs GPS 30MmMmE0bs@gdo: 3030, 396900 s Lodswaery
B30l EMb0H.

39050GIME0 0gbs M0MMYN0 JEMOIWE b/ gHm3bmw mbyby igwo
LobgMOOL GeEMIoliogns.
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1533930 39MOGHMM00L BMYs©Oo Jodmbogngs:

53560l H9g30mbdo MW oHIIM0s BMOHOL MBI MHO s w9dzgeglo  3Mm33wgdlgdo.
6930mb0  BEMOHOLEHWMWO  MZ5WLsBOOLom  FoMTMogbl  3mebgmol  MHgzy0dol
mdb0d369crm3569L  3bge FoadGoWL, LosE Y39gwsbHy RBIOOM® oL Homdmoygbowo 53
973MR0MdoLm3oL  sdsbIL0sMYBIO  FMmOOLEMO  BMeZ5RgMM3gbgds o o0
965350053960 M3690007 999abogro bbzsalibgs ¢odol gm®dszogdo s 93mbolEgdgdo (Kolakovskii,
1974; Kikvidze, Ohsawa, 2001. Nakhutsrishvili, 2013). 3m@byGo  GHodol  Eyggdobomgol
©535bsllosmMgdgo  I39bsMgMOl  2oMS  5FIMOL  3500GSGS  FMOZoRIMMZ6gdL o
MB03OMEOMIL  gobloBegMogl dsbdo  obogwge G sBomeo, 3063560,
b3 mdmsHm3gmol o LodsMmMZgM-mMMJgool  (5F5Me-5GmM30b0L)  gbgdMMo s
3006OHMWM35MOO0 2930331900l dmbg Lobgmdol 93965019900l 4o3M3gwgds. BogmblgMgzsgom
d600369c0mdol  BHgOoG™MM09d0L  Fsmoo  3mbEgbE®meEool  4sdm 3oty BHIMOGMMO
9o1dE90903d0, 8FoMOL M9r0Mbol MomJdol dmwosbo bsfowo dbgdol sE30L ALmgEom
Rmbool (WWF) dogé 0w09b@05303060909m0s, Gogym®g bosgmblghzsgomo 36MomModgdwe
9600-900  439wsby 8609369wm356  BHIMOGHMM0s© 53096 35335L0580. 5d96  29dMmIE0bscy,
g39ws LEbob 0IROLEHMIGHIOIO 5JBH03MdDS 5FMOL BHIMHOEMM0sDY 2obobogds, MHmymM3
3m39630Ge© domseo LygMmbol dmI3ggaro §dggds d0MmIMS35¢RgIMHM369d0L gHmbool
035¢BsHOHOLOm.

1533930 BgMOGHMM00l Brmyso Jodmbogrgs

5FoM0oL  M90mbdo M3 0BYOMW0s  BEMOOL  MboZsmO s  dzgeglo
333w9dLgdo. MHg0mbo  BWMOOLEBHWWO  MZsEBsBOOLOM  FoMmBMoEygbL  3Mmwbgmols
(953MR0mdol  Mabodzbgermgabgl bgw  H9mGHowl, Losg YzgwsDHg BoGom©  SM0L
Pomdmoagboro 50 9539300930m30L 535bsllosmgdgo RBEMOOLEHICO
9615350053960 M36905 5 98 M350 x9N M3690000 d9Jdboero bgsslbgs Godol BmMmAsz09d0
@5 93mbobGdgdo (Kolakovskii, 1974; Kikvidze, Ohsawa, 2001. Nakhutsrishvili, 2013).
30byOo  Hodol  $yYggdobmzol  sdsbsliosmgdgwo  939bsMgmeols oS  sFoMOoL
358035 Md 360535WR9MHM369058 s 6035 IMHMBL goblsBL3M3L oo L3 Fwgs
3B0M©m0, 30603560, bIgumsdebrgzgmol s LodsMmzggerm-mmEdgmol  (sFo6o-
56MmM3060L) 96q39MH0 s 3oHOMEMIs MO 2o3M(39wgdol dmbg Labgmdolb d3gbscggdol
3936M39w90s.  Lo3MbLYM3s30m I608369EMdOL BHgMHOEHMEM0gdOL dswso 3mbaabE®msEool
3o9m 83069 3H9MH0GHMMOM 5183909030, 53500l MYR0mbol momgdol dmerosbo bsfowo
0996900l 330l AMmBwom Bmbool (WWF) 8096 0©9bEGH0x8030090990s, OoymMs
Lo3MbLYM3530M®  3MHOMMOGIEHIW JOM-9O® Y39woDg 9609369 ™36  BHgMo@mMos
50096 3533560580. 5996 A98MIPObIGY, Y39 Labol 0IRMLEHOIEGHIOMWO 5dGH03MdS
53560l 3HgP0oGHMM0sDY  Aobobowgds, MMAMEOE  3mGHIbEoMMs©  Fowswo  LsgGmbol
993390 Jd99ds d0MIMS35 RGN ™M36900L Mmool MZ5LIBEOOLOMm.
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3396569 mMdOL S 3580¢9EJO0L Bmys©o dodmbogngs

153393 BIOGMM05DY J0M0MHIE FoMTMA9bowos 3MmEbMGmo Mgwod@wmeo
LobgMdO® FEOEIMO FIMHIMIWRMMNWMZs60 BY), MmIgewdos MIoboMmadgb 3s335L0wGO
Mabows (Carpinus caucasica), foggero (Fagus orientalis), dmMygsbo (Alnus barbata), §sdcro
(Castanea sativa), 51939 3033929 dmbs3390090Dg 23b30Yds  5IMLI3EEO bodgo (Picea
orientalis).

96OmgMo bsbom 23b3w09gds Bodowgwgs (Ficus carica), JmGogo (Acer laetum),
mobmgs®o (Taxus baccata), 3o3sero (Juglans regia).

93934990 25085@MbdME0s JOM0MHI© MJodBHmo dmBJgdo: 3MmbEGHM™ML ddgMo
(Rhododendron ponticum), ogewo (Rhododendron luteum), §ysgo (Prunus laurocerasus),
bgdsp3960 dm330 (Vaccinium arctostaphyllos).

3OO BSONMBMNEMZIB0 3HY)g00 sM0d0S doeobmgsbo Labgmdgdom, sdol
doBgbo BHyob Joesero F93MreEmds s FoMod(3sb6g dmBJbsM0s. 9bgdmMmo Lobgmdgdol
139G guMdS B5EsbM35b LobgMdgdbg dmeol.

d9L50530Ls© 1533193 BHIOOGHMM05DY 96EIFMOO Lobgmdgdol F9IbgzgEOOLMdS
9d0b0dorm@os.

1553300930 BHIMOGHMMO0L Benm@ol LobgmdM030 AMs35erBgMmgbyds:
15330093 GHOMOGHMEO05Dg h39bL FogH smfigMowo bobgmdgdo dm3gdoeos 3bGowrdo:

Plants checklist of Tibeta Status

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Bidenis tripartita L.

Calamintha grandiflora (L.) Moench

Calamintha menthifolia Host.

Campanula cordifolia C.Koch

Cardamine hirsuta L.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill. Georgian Red List (VU)

Chelidonium majus L.

Cornus australis (C.A.Mey.) Pojark.ex Grossh.

Cynoglossum creticum Mill.

Dentaria bulbifera L.
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Digitalis ferruginea L.

Diospyros lotus L.

IUCN Red List (LC)

Epimedium pubigerum (DC.) Morr & Decne.

Fagus orientalis Lipsky

Festuca montana Bieb.

Ficus carica L.

Galinsoga ciliata (Rafin) Blake

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hedera helix L.

Helleborus caucasicus A.Br. (H.orientalis auct.)

Hydrocotyle vulgaris
llex colchica Pojark.

Impatiens noli-tangere L.

Juglans regia L.

Georgian Red List (VU)

Lapsana pinnatisecta (Somm.& Levier) Ter-Chatsch.

Prunus laurocerasus L.

Lysimachia japonica Thunb.

Lysimachia verticillaris Spreng.

Omphalodes cappadocica DC.

Oplismenus undilatifolium (Ard.) Beauv.

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

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.

Ranunculus ampelophyllus Somm.& Levier

Rhododendron luteum Sweet.
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Rhododendron ponticum L.

Robinia pseudoacacia L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Sanicula europaea L.

Saxifraga coriifolia (Somm.& Levier) Grossh.
Saxifraga cymbalaria L.

Smilax excelsa L.

Solanum nigrum L.

Staphylea pinnata L.

Tamus communis L.

Taxus baccata L. Georgian Red List (VU)
Tilia caucasica Rupr.

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

Ulmus glabra Huds. Georgian Red List (VU)
Urtica dioica L.

Vaccinium arctostaphylos L.
Valeriana alliariifolia Adams

Verbascum gnaphalodes Bieb.
Viburnum opulus L.
Viola alba ssp. scotophylla Jord.

153393 BHIM0EGMM05D] IR0JLOMGOIMOos 81 Lobgmds, MMIGEMosb 4 Lobgmds 5oL
LogoMm39wml fomgwo blbols: Castanea sativa (VU), Juglans regia (VU), Taxus baccta (VU), Ulmus
glabra (VU).

1 bobgmds- IUCN fomgero bsbols- Diospyros lotus.
153393 BH9M0GMM05DY 9609FMM0 LobgMmdgdo 56 BoduoMEyds.

foogo bmlibob Lobgmdgdols GPS 9mbs3gdgdo o Bm@masbows 8m393e0s sbsGo 1-ob
Lsboo.

14



93bsgms  39e3gmen  Lobgmdgdby 3HmgdBHol Bgdmddggdom gsdmfizgmo  838xMmmgdol
999351905 s 89956MHB0EGdGE0 56/5 1553MmbLYMHZ530M MBOLId0gdYdIOL Foblisbrz®s.

153393 BHIM0GMM05DY IR0JLOMGdIMWO Homgwo BMlbol Lobgmdgdosb MdgEHglimds oo
bmdob by  939bs6ggd0s. GMmAmeME  36Mmdowos  igwwol FoErgdol  25943s60Lol 56 0dbgds
399myg9bgdmeo ddodg 39dbogs, Fglodsdols o3 bggdbg IMmgd@olb bgdmddggds 96 b
90b60ds¢rmeo 0gdbgdes.
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3650 1. fomgeo bmlbols Labgmdgdol GPS 3mmMm©obs@gdo

Castanea sativa L. LogdoOm39wml Fomgero bmlbs (LC)

41°38.2070 N
42° 00.3813 E

15 m.s.l.

3 WY
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Castanea sativa L.

LogdoOM39w ML Fomgeo bmlbs (LC)

41°38.1891 N
42° 00.4458 E
423 ms.l.

Diospyros lotus L.

IUCN foomgero bmbbs (VU)
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41°38.1777 N
42° 00.4936 E

430 ms.l.

18



Castanea sativa Mill. Bodo®mggwmb fomgaro bbb (VU)

41°38.1788 N

42° 00.5693 E
477 s.l.

19



Castanea sativa Mill. Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.1326 N

42° 00.6612 E
490 ms.l.

20



Castanea sativa Mill. Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.1060 N
42° 00.6830 E

497 ms.L.

-
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Castanea sativa L. Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.0966 N

42° 00.6778 E
405 ms.l.
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Castanea sativa Mill. IUCN Red List (VU)

41°38.0621 N

42° 00.7266 E
3 ms.l.
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Diospyros lotus L.

IUCN Red List (LC)

41°38.0360 N
42° 00.7650 E

24



Diospyros lotus L.

IUCN Red List (LC)

41°38.0239 N
42° 00.7657 E

25



Castanea sativa Mill.
3 doto gMs©

Logdo®mz9wmb foomgeo bmlbs (VU)

41°37.9942 N

42° 00.7762 E
500 m s.L.
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Castanea sativa Mill.

Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.9938 N
42° 00.7775 E

27



Castanea sativa Mill.

Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.9810 N

42° 00.8067 E
514 ms.L

28



Taxus baccata L. Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.9361 N
42° 00.8766 E

15 sl
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Castanea sativa Mill.

Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.8996 N
42° 00.9018 E
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Castanea sativa Mill. Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.9086 N
42° 009122 E

526 ms.l

Castanea sativa Mill. Lodo®m39wml fomgero bmlbs (VU)
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41°37.9034 N

42° 00.9545 E
538 m s.l.

Castanea sativa Mill.

Lodo®m39wml fomgero bmlbs (VU)

41°37.7812 N

42° 00.0474 E
525 ms.L
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Ulmus glabra Huds. Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.7812 N
42° 00.0474 E

525 ms.l.
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Logdo®m39wmb Fomgeo bmlbs (VU)

Castanea sativa Mill.

41°37.8940 N

42° 00.9446 E

35



Castanea sativa Mill. Logdo®m39wmb Fomgeo bmlbs (VU)

41°37.9091 N

42° 00.9494 E
517 m s.L.

8

36



Logdo®m39wmb Fomgeo bmlbs (VU)

Juglans tegia L.

41°37.0098 N
42° 00.7773 E

502 ms.L
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Juglans tegia L. Bodo®m39wmb fomgaro bbb (VU)

41°38.0036 N

42° 00.7716 E

502 ms.l.
o
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Juglans tegia L. Bodo®m39wmb fomgaro bbb (VU)

41°38.0102 N

42° 00.7702 E
498 ms.l.

i Y
-
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Diospyros lotus L. Bodo®mggwmb fomgaro bbb (LC)

41°38.0169 N

42° 00.7729 E
511 ms.l
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Juglans tegia L. Bodo®m39wmb fomgaro bbb (VU)

41°38.0243 N

42° 00.7689E
502 ms.1.
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Logdo®m39wmb Fomgeo bmlbs (VU)

Castanea sativa Mill.

41°38.0393 N
42° 00.7634 E

493 ms.l.
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Castanea sativa Mill. Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.0727 N

42° 00.7086 E
43 ms.l
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Castanea sativa Mill.

Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.0921 N

42° 00.6935 E
499 ms.l.
LB

.
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Castanea sativa Mill.

3 350 9M>©

Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.1012 N

42° 00.6785 E
484 ms.l.
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Logdo®m39wmb Fomgeo bmlbs (VU)

Castanea sativa Mill.

41°38.1243 N
42° 00.6661 E

46



Juglans tegia L.

Logdo®m39wml fomgero bmibs (VU)

41°38.1722N

42° 00.5576E
4909




Juglans tegia L.

Logdo®m39wmb Fomgeo bmlbs (VU)

41°38.1786N
42° 00.5168E
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33¢930 30Bsbo:
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5. Lobgmdol 096E0xB0E0MYds, Tosmo  MHOoEbmzbmdols @S doMmIsbol  sgoJLoMYdS
Lobxg0d0 S oWIBRIMOTYDS 3350ME™ME 9BHMDY.

6. Loy  BHOBYMIL Yo BMTsEOROOL Lomogg  bsggdmdol  Gy3mbLGMmmJszoom
39035¢0b{iobgdmwo  Loadwmdomms BYRs3egbol F99agdol FgRsligds s Fglsdsdolo
69399605(30900L IMIboYds.

33930l dgmmqgdo:

153302930 653500 olL 33¢0935 FMO(393S LObKGOOL TYAMMZGOSBS O HTTo390.

Lobx ool F9MM3905 O sFYd53905 F0IOBIMYIMDES LOYM39E MM F0PYGIYO FIOOMPO.
MbgMbgdgmms 890 3930LsmM30L  200mygbgdo odbs Bmasb dsg Chic-net. bgwbisfym
0om0Mop9bL 3g@9e0ol BsGBMLY 5 BMysbols gHmmdomdsl. Hmdwol bodgol gsdmo  0.11 d2-
ol GM0s, bnwm Bobyxol Lsfreo dsg 500 3o3OMbOL BMEGB0sE Jumzowos. g@Eswol Bs®Bm
00039995 15331930 F9OGH0WOL BLZIODY S bgeols s Bgbol dmIMsmdom bgds FMMbEOL
506935. 30m3EL0 Mbs J08EObsMgMdEIL I3y M™do. B396L dogH Lobxgdo FgaMmzoo
0g6s 6535000l Lbs30MmM BrMEMsb sberml 10 LA BLOPO®IOWID MOXINOPOI®.  SWIOWWO
3909300 MbgMHbgdEMms FoBosls 139305 IM JoergdTdo 35530JLoMYdOm 70% -056 L3oGMEdo.
dobo 3063950 5353905  bIIMPS  WdMOIGHMG0580.  00gbEH03035300L530L
30949bgdoom “Leica” -b GHo3olb d03MHmb3zm3Ls s d0bM3MWsl s Tgbsdsdol LoM3z9390U,
00m35LOL gobloBOZMOLMZ0L 30-GMMLBOMbM Lolifirm®l.

1553300930 GgMoGHMMool Mbgdbgdwmms Bmyso Jodmbowgs

Bogomado  ogodbods  Mbgdbgdermms 3 3esbol  (3(gmgdo,  3mdmLbsoGmgdo s
GO0Y60900) [oMImIs96gd0, HMBWgddsaz 8033 30M5 M0y, 15-15 Mmxsbo s 43500
@5 20 LobgMds. 50b0BME0 GO GI0EB Lobgmdoms FMe35wR MM369000 YodmomBgms
mOROM069d0 (Diptera).

Lobxdo  Lobgmdoms  GoEbmgbmdsd Ly Fgoaobs 1871 0b/3%. mdobotgds
300mUBs0MGO0L mMEs3900 (Dikerogammarus haemobaphes), HIgeoms M0Ebmzbmds Gmeros
959 (0b/3?) s 953 F9oa0bs Jmgro MoEbmgbmdol 51%. oduodoerw®mo  doMmIslioo
Domdmoygboero 04b6s Holgugdo (Trichoptera) 3.842 (/%) 45%, H0dol doM0moo bsffoero -
61 % (2.346 3/3?) Omeobl Hydropsyche pellucidula-%y).
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36mgdBol  39bbmGEogmgdol dggps  3sdmfiggmmo  Byasgzmgbol 9gmolsgds s
09956009390 Mmbolidogdgdols M93mdgbosgogdo.

5060360 6535006 5090 Lszgargz  Lobxgddo szgodloMgdmEo Mbgdbgdermgdo
560056 doMomosls  AgMgdol  oM39d0 - sOfaMIMgdOL  JMMIOMO  JOMOMOIPO  MAMEVO,
MHmIwobmgzolsg LHmMg 30OHmbygmm Hosmdmoybl LogmEbwol Assdmbgbol doMoms

L5 gdSL. 0gaools
3960909 MRIBOE M5MBIMS IWVYIZ3S FIMIWYZOE0, 5F0BMISE FoLsM35¢olHobgdgeros fywrol
9000560 sbob 259MmYygbgdolisl 49033990 Fowro (10%) sEH™39d9o 0dbsl 53 MmOA60BIMS
LOLOEMELW M 256MgIM®, OIS SPOWO 56 3JMmbgl 8FgMHgdoL , 49033990 93N MYOMEO
533060030l IJMmbg MmMHRs60BIMs goboymMgdsl. 5058056539,
35393060 wo©  d0dsbbos, OH@I  Fs3MMMbgMbgdarmgdol  3mI3egdum®o  dmbo@memobyo-
33093990 b BoGom®IL  ym39wfirom®ms Lgbmbgdol Ggledsdols, Mog Lodwowgdsls
9m3:399L MbgOHgIMmS BEAIGHMLOL bLIBEOZMST0E.  FYLodsdoLy®, §iYserdodgdoEsb bws
39900603EbML LEWMEO [goomqds s B350l YAMII(30, B33 03035 dMO0[H393L
9090900l sM3930L MHY M IGH™MZYOL.

©365000 : 1.8Mma56 dool Cich- net-ob bLyGHsoo

2. 3bGoo

G0dgmaL 653500l MbgebgdMmms 30mIM35¢RIMOM3BYds, MoEbmgbgds (06/0%) o
domAsLo (/0%

Class Order General Family Species Abundac | Biomasa
e
3wsbo 6030 R obo 33560 Lobgmds Ind/m? g/m?
Insecta Ephemeroptera 1.Heptagenidae Rhithogena Rhithrogena aurantiaca 78 0.371
JOMOEOOMHYB0
2. Baetidae Baetis Baetis rhodani 18 0.412
96 0.783
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Trichoptera 1.Hydropsychidae Hydropsyche Hydropsyche pellucidula 110 2.346
oLy gdo 2. Rhyacophilidae Rhyacophila 1.Rhyacophila nubila 18 0.445
2.Rhyacophila septentrionis 32 0.831
3. Rhyacophila sp. 55 0.220
215 3.842
Plecoptera 1.Perlidae Perla Perla abdominalis 9 0.018
0930bo8bmagqdo | 2.Perlodidae Perlodes Perlodes dispar 9 0.012
3. Leuctridae Leuctra Leuctra prima 28 0.018
4. Nemuridae Nemura Amphinemura cinerea 92 0.266
138 0.314
Diptera 1.Rhagionidae Atherix Atherix sp. 23 0.119
mOBOD056900 2. Tipulidae Tipula Tipula sp. 14 1.634
3.Limonidae Eriocera Eriocera sp. 5 0.129
Limnobia sp. 18 0.014
4.Chironomidae 1. Chironomus Tendipedidae 142 0.156
2. Tabanida Tabanida sp. 9 0.018
5.Melusinidae Melusina Melusina sp. 41 0.039
252 2109
Crustacea Decapoda Gammarus Dikerogammarus | Dikerogammarus haemobaphes | 959 0.721
Hydrachna Hydracarina sp 18 0.018
977 0.739
Turbellaria Planaria sp. 193 0.803
3 3awsbio 5 Gogo 15 mxsbo 15 23560 20 Lobgmds
ben Gobmabgds 1871 859
(06¢0/0%) @5 dBoMIsbs
(&/).
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Survey Timescale and Location

Survey was conducted along the river Adjaristskali, in Keda municipality village Tibeta on 25 th
July 2020 by Jimsher Mamuchadze, Davit Bagrationi, Ramaz Mikeladze and Nino Memiadze.
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Zoological Survey

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

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

activities on biodiversity, appropriate prevention or mitigation measures will be proposed.

Birds survey will be conducted through walking along the defined path/transect across
the project area. The preferred time/period for the bird survey is the morning hours during
May-June. The species will be identified through direct observation or based on their
calls/singing. The possible impact of the project activities on the red list /protected species

will be assessed and recommendations provided. During the surveys, the optical equipment
and GPS will be used.

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

Purpose of the Survey
1. 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)

® N Uk W

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.

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. Mpyotis 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 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)
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Artwin lizard (Darevskia derjugini)
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. sand lizard (Lacerta agilis)
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. ring snake (Natrix natrix)

=
N

. dice snake (Natrix tesselata)
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. Caucasian sand viper (Vipera transcaucasiana),
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. Dahl's whip snake (Platyceps najadum)
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. spotted whip snake (Hemorrhois ravergieri)
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. smooth snake (Coronella austriaca)
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. Aesculapian snake (Zamenis longissimus)

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

Field Survey Result

Field survey was conducted on 25 th July 2020 in Keda municipality, village Tibeta, 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 was recorded following species:

Mammals: Golden Jackal (Canis aureus), European Pine Marten (Martes martes)

Birds: Great spotted Woodpecker, Pied wagtail, Robin, Black Bird, Chaffinch, Great Tit, Coal
Tit, Redstart, Tree Pipit, Jay, Spotted Flycatcher, Greenfinch.

Herpetofauna: Lake frog (Pelophylax ridibundus), Oriental treefrog (Hyla orientalis) and Red-
bellied lizard (Darevskia parvula).

During survey was not observed any protected or Red-list species, but 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 not be effected,
is advisable not to isolate the upstream and downstream of the stream.

Botanical Survey
Purpose of the Survey
3. Identify plant species of the study object and compile detailed lists;
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4. Identify protected, endangered, endemic, rare and other, globally and / or nationally

endemic species and record the GPS coordinates of the site;

5. Assess project impact concerns on individual plant species and identify mitigation and

/ or conservation measures;

Research methodology:

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

on both sides).

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

International Plant Taxonomy Database(The Plant List Vers. 1, 2010).

Definition categories for plant species was determined according to the Georgian Red List

(2006) and the Global IUCN List (https://www.iucn.org/).

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

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

General overview of vegetation and habitats of the study area.

The study area is mainly mixed deciduous forest rich with relics plant species,

dominated by Caucasian hornbeam (Carpinus caucasica), Beech (Fagus orientalis), Alder

(Alnus barbata), Chestnut (Castanea sativa), also some area are Oriental spruce (Picea

orientalis).

Fig (Ficus carica), Maple (Acer laeum), Common yew (Taxus baccata), Walnut

(Juglans regia) are single specimens.
The forest is dominated by mainly relict shrubs:

rhododendron

(Rhododendron ponticum), Yellow azalea (Rhododendron luteum), Cherry laurel
(Prunus laurocerasus), 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 Tibeta

Status

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.
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Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Bidenis tripartita L.

Calamintha grandiflora (L.) Moench

Calamintha menthifolia Host.

Campanula cordifolia C.Koch

Cardamine hirsuta L.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill.

Georgian Red List (VU)

Chelidonium majus L.

Cornus australis (C.A.Mey.) Pojark.ex Grossh.

Cynoglossum creticum Mill.

Dentaria bulbifera L.

Digitalis ferruginea L.

Diospyros lotus L.

IUCN - LC

Epimedium pubigerum (DC.) Morr & Decne.

Fagus orientalis Lipsky

Festuca montana Bieb.

Ficus carica L.

Galinsoga ciliata (Rafin) Blake

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hedera helix L.

Helleborus caucasicus A.Br. (H.orientalis auct.)

Hydrocotyle vulgaris
Ilex colchica Pojark.

Impatiens noli-tangere L.

Juglans regia L.

Georgian Red List (VU)

Lapsana pinnatisecta (Somm.& Levier) Ter-Chatsch.

Prunus laurocerasus L.

Lysimachia japonica Thunb.

Lysimachia verticillaris Spreng.

Oplismenus undilatifolium (Ard.) Beauv.

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phyllitis scolopendrium (L.) Newm.
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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.

Ranunculus ampelophyllus Somm.& Levier

Rhododendron luteum Sweet.

Rhododendron ponticum L.

Robinia pseudoacacia L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

Sanicula europaea L.

Saxifraga coriifolia (Somm.& Levier) Grossh.

Saxifraga cymbalaria L.

Smilax excelsa L.

Solanum nigrum L.

Staphylea pinnata L.

Tamus communis L.

Taxus baccata L.

Georgian Red List (VU)

Tilia caucasica Rupr.

Trachystemon orientalis (L.) G.Don fil.

Trifolium pratense L.

Ulmus glabra Huds.

Georgian Red List (VU)

Urtica dioica L.

Vaccinium arctostaphylos L.

Valeriana alliariifolia Adams

Verbascum gnaphalodes Bieb.

Viburnum opulus L.
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Viola alba ssp. scotophylla Jord. \

4 from 81 total number of plant species are Georgian red list: Castanea sativa (VU),
Juglans regia (VU), Taxus baccta (VU), Ulmus glabra (VU).

1 species is IUCN Red list- Diospyros lotus.
No endemic species were recorded in the study area.

The GPS data and photos 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.

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

Appendix 1. GPS Data and Photographs of Red List Species
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Castanea sativa L. Georgian Red List (LC)

41°38.2070 N

42° 00.3813 E
15 m.s.l.
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Castanea sativa L.

Georgian Red List (LC)

41°38.1891 N
42° 00.4458 E
423 ms.L.

Diospyros lotus L.

IUCN Red List (VU)

15



41°38.1777 N

42° 00.4936 E

430 ms.l.
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Castanea sativa Mill. Georgian Red List (VU)

41°38.1788 N

42° 00.5693 E
477 s.l.
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Castanea sativa Mill.

Georgian Red List (VU)

41°38.1326 N

42° 00.6612 E
490 ms.l.




Castanea sativa Mill.

Georgian Red List (VU)

41°38.1060 N

42° 00.6830 E
497 ms.L.

Castanea sativa L.

Georgian Red List (VU)
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41°38.0966 N

42° 00.6778 E
405 m s.l.
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Castanea sativa Mill.

IUCN Red List (VU)

41°38.0621 N

42° 00.7266 E
3 ms.l.

Diospyros lotus L.

IUCN Red List (LC)
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41°38.0360 N

42° 00.7650 E

504 m s..
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Diospyros lotus L.

IUCN Red List (LC)

41°38.0239 N
42° 00.7657 E
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Castanea sativa Mill.
3 doto ghos©

Georgian Red List (VU)

41°37.9942 N

42° 00.7762 E
500 m s.L.

Castanea sativa Mill.

Georgian Red List (VU)
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41°37.9938 N

42° 00.7775 E
489 ms.l.
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Castanea sativa Mill.

Georgian Red List (VU)

41°37.9810 N

42° 00.8067 E
514 ms.L

Taxus baccata L.

Georgian Red List (VU)
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41°37.9361 N

42° 00.8766 E
515 ms.L
- A
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Castanea sativa Mill.

Georgian Red List (VU)

41°37.8996 N
42° 00.9018 E
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Castanea sativa Mill. Georgian Red List (VU)

41°37.9086 N
42° 009122 E

WS
.
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Castanea sativa Mill. Georgian Red List (VU)
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41°37.9034 N

42° 00.9545 E
538 ms.l.

Castanea sativa Mill. Georgian Red List (VU)

41°37.7812 N

42° 00.0474 E
525 ms.L
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Ulmus glabra Huds. Georgian Red List (VU)

41°37.7812 N
42° 00.0474 E

525 ms.l.
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Castanea sativa Mill.

Georgian Red List (VU)

41°37.8940 N

42° 00.9446 E
524 ms.l.
-

Castanea sativa Mill.

Georgian Red List (VU)
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41°37.9091 N
42° 00.9494 E

517 ms.l

34



Georgian Red List (VU)

Juglans tegia L.

41°37.0098 N
42° 00.7773 E

502 ms.L
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Juglans tegia L.

Georgian Red List (VU)

41°38.0036 N

42° 00.7716 E

502 ms.l.
o




Juglans tegia L.

Georgian Red List (VU)

41°38.0102 N

42° 00.7702 E
498 ms.l.
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Diospyros lotus L.

IUCN Red List (LC)

41°38.0169 N

42° 00.7729 E
511 ms.l
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Juglans tegia L.

Georgian Red List (VU)

41°38.0243 N

42° 00.7689E
502 ms.1.

Castanea sativa Mill.

Georgian Red List (VU)
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41°38.0393 N

42° 00.7634 E
493 ms.l.
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Castanea sativa Mill. Georgian Red List (VU)

41°38.0727 N

42° 00.7086 E
43 ms.l
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Castanea sativa Mill.

Georgian Red List (VU)

41°38.0921 N

42° 00.6935 E
499 ms.l.
LB

.

Castanea sativa Mill.
3 3500 9P

Georgian Red List (VU)
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41°38.1012 N

42° 00.6785 E
484 m s.l.
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Georgian Red List (VU)

Castanea sativa Mill.

41°38.1243 N
42° 00.6661 E
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Juglans tegia L.

Georgian Red List (VU)

41°38.1722N

42° 00.5576E
4909




Juglans tegia L.

Georgian Red List (VU)

41°38.1786N
42° 00.5168E

462 m s.1.
TR
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Ichthyological Survey
Research Objective:
1. Study of ichthyofauna of the study object;

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 of Tibeta 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

On the study area which is represented by the river. Only stream trout live in a small tributary
of Adjaristskali river (Salmo fario Linnaeus, 1758).

This tributary (stream) is not characterized by the special high water level (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. Despite this (unexpectedly for us) it
contained stream trout, which we identified visually.

Based on the habitat assessment, it can be concluded that the localized stream trout
population, which is adapted to these conditions, is isolated in the upstream and is distributed
along the entire length of the stream after reproduction. Spawning migration period for fish
starts in September-November. August is not an intensive migration month, so the project
impact during the low water period will not harm the fish viability, since there will be remained
minimum ecological flow in the stream.
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We have visually fixed 5 units of stream trout in 20-30m away from the downstream of the
intake in two floodplains and in one floodplain 10 m away from the upstream of the intake.

Stream trout status.

Stream trout is included in the Red List of Georgia and has been granted international
conservation status (Least Concern)

Impact assessment of the project implementation 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 maintain its habitat.

The maximum water demand in the system is 33,3 m3/day (0,39 I/s). The average annual water
consumption is 0,26 I/s.

Minimum ecological flow is maintained throughout the year. Estimated minimum seasonal flow
is 7 I/s, meaning that maximum daily consumption during this period amounts to approx. 6 % of
the minimum seasonal flow.

Based on the designation, during the construction works, following should be taken into
consideration:

A) Minimum ecological flow to be maintained at the currently fixed mark

B) Arrange a water intake so as to avoid full water consumption and leave the fish in the
downstream without water.

Appendix 1. Photographs

Puddles in which stream trout are observed
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Macroinvertebrate Survey

Research Objective:

1. Identification of fresh water invertebrates including endangered, endemic, rare and
other species at the global and/or national level

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

Research methods:
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Collection of invertebrates was conducted by the hand net. The net was fixed on a metal frame with
width of 0.11m? accompanying with the samples’ filtration net of 500 microns pores. 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 briefly. Samples were collecting 2 times at the bottom
of 10cm.

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

Collected invertebrates belong to one of the insects’ reproduction stage and hydro sphere is an essential
environment for their viability. Organisms living without water are considered not to survive and one of
the component chain of biodiversity will be vanished.

Impact assessment of the project implementation and recommendations for mitigation measures

As of today, the currently operating water supply intake of the village Tibeta produces water on average
51/ s. The remaining flow is 3 1/ s.

Depending on the summer flood period, the water flow will be higher at other times, however, the
month of August should be taken into account, during which the flow may decrease even more.

Based on the designation, during the construction works/operation phase, following should be taken
into consideration:

Due to water abstraction in Tibeta water intake, 10% ecological flow should be remained in order to
avoid the total disappearing of ecologically meaningful insects’ group. Also should be underlined that for
macro invertebrates survey should be conducted annually per seasons.

Pic.1 Hand net used during the samples
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Sample results

While sampling 3 classes (insects, crustaceans and turbellaria) have been identified composing 5

orders, 15-15 generals and 20 species. Out of species dominant ones were Diptera.

Number of species was 1871 ind/m? prevailed with Dikerogammarus haemobaphes (959 ind/ m?) and

composing 51% of a total quantity. Maximal biomass was revealed in case of Trichoptera 3.842 (g/m?)
with the percentage structure of 45%.

Table
Biodiversity, quantity (ind/m2) and biomass (g/m”) indices of fresh water invertebrates in Tibeta
Class Order General Family Species Abunda | Biomasa

ce

Ind/m? | g/m?

Insecta Ephemeroptera 1.Heptagenidae Rhithogena Rhithrogena 78 0.371

aurantiaca
2. Baetidae Baetis Baetis rhodani 18 0.412
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96 0.783
Trichoptera 1.Hydropsychidae | Hydropsyche Hydropsyche 110 2.346
pellucidula
2. Rhyacophilidae Rhyacophila 1.Rhyacophila nubila | 18 0.445
2 .Rhyacophila 32 0.831
septentrionis
3. Rhyacophila sp. 55 0.220
215 3.842
Plecoptera 1.Perlidae Perla Perla abdominalis 9 0.018
2. Perlodidae Perlodes Perlodes dispar 9 0.012
3. Leuctridae Leuctra Leuctra prima 28 0.018
4. Nemuridae Nemura Amphinemura 92 0.266
cinerea
138 0.314
Diptera 1.Rhagionidae Atherix Atherix sp. 23 0.119
2. Tipulidae Tipula Tipula sp. 14 1.634
3.Limonidae Eriocera Eriocera sp. 5 0.129
Limnobia sp. 18 0.014
4.Chironomidae 1. Chironomus Tendipedidae 142 0.156
2. Tabanida Tabanida sp. 9 0.018
5.Melusinidae Melusina Melusina sp. 41 0.039
252 2109
Crustacea Decapoda Gammarus Dikerogammarus Dikerogammarus 959 0.721
haemobaphes
Hydrachna Hydracarina sp 18 0.018
977 0.739
Turbellaria Planaria sp. 193 0.803
3 class 5 Order 15 General 15 Family 20 Species
Totally 1871 859
quantity
(ind/m?) and

52




biomass
(g/m?)
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