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5MLYOMBOL 5TILEIMYdGJO BoJEJdol Tgdmnbgzg35d0 509do 046935 GPS 30mMH0bs@gdo
©5 0396905 MM35%g. 30MMgdBHol dgLloderm HBgdmddngdol 99dmbggzsdo gobbowmemo 0dbgds
50 G9MBE0ME0 B30MIM35¢R9MM36900LsMZ0L MLSTFOMBM 35M0s6EHJOO.

1M06390900L 330935 dmbgds 3MHMgdEoL sMgswdo GHEMblYEgddBY F9dmzgarols dgommuom,
9M39M0 53M0639egd0lL 330935 LElWMZ39e05 BoGSMEIL 50 - 0360L0L gobdsgzePMdsT0d 5y
©OOom. 1539y 33¢9d930L FoMTMgdoLsl Imbgds MHMYMEME 30D IMHO 330603905 s1g3Y
1606390900l 8096 259mE98vwo HIgdom Labgmdgdol 0wIbEHORBOEMYdS. gBLLIMMEMYdMWO
4o9650090s  godsbzogds foomgmo bmibol Mmd099gd@gdbg s LsFommgdol dgdmbggzsdo
d9L50530L0  ©93mT96>30900 046905 9B Ts39dIo  IMMYIEBOL oMY GIT0  ORIRTOE0
L5349 domgdols JgLErMEgdsBY. BOO0639W 9B s33003900LSL Yodmygbgdmwro 0dbgds bbgoolibgs
33032960 B53590900 s GPS -o.

50930005-Mg3BH0w0gdols  33¢0930Lom30L  SBY3g  39TM3099bgdm  BHMBLYIEHwo (o Lowss
53939005 Boddgbgdenm bsdw9dsmgdo) d9dmawol Jgmml, 39wy 31Tomdolsl 33003900
dmbgds 59830009006 @S M93BH00gd0L  3530F9EJODY,  FIBLIIMNOIPIMWO YOOGS
3905b30gds  fomgmo  bmlbol  Lobgmdgdbdg s oo  sBoJloMgdol  dgdmbggzsdo
0909935390900 046905 0933960530900 BsdFomgdols Fomdmgdolomzol Mmsms 56 dmbgl s
0530056 0465L 530 gdgeo Jglsderm Bgdmddggdgdo.



33eg30l obsbo

1. foogwo bylibols 56 bbgs oo Lsbgmdgdols godmagegbs

2. 30mmgdBHol  Ggboderm  Bgdmddggdols  Jgdmbggzsdo  99056Md0w9d9gdo
mbolidogdgdol 993w9dsgz9ds.

153302930 GH9HOGHMMo0L BodEOMYMBOYEmo dodmbogogs
dlbgogro dvdadfhmg®gdo

5900 WO FHIOIGHMOME0 dMbs(39990Dg IYMHBMBO™ 535601 BHIMOEHMMH05BY (B
dmeol 51939 Lo33wg3  GHYMoGMM0sDYg) abgzwgds T9dgao  Lobgmdol  dbbgzowo
ddmafmzmgdo:

—

dsB30 (Meles meles)
9965 smgo (Ursus arctos)

a03b3gho (Lynx lynx)

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

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

g (Vulpes vulpes)

0 0N U W N

. 0390 (Capreolus capreolus)

10. 969990 Mo (Sus scrofa)

11. go6gmeo 3s@o (Felis silvestris)

12. 8ygwo (Canis lupus)
BSFOMZEOM5Q56 FMMS IMZ0, BMEHZIOO S 39339500 (309430 TgBEobowros
LogdoMm3z9ml fomger bmlbsdo (Fo00moyqbgb o Lobgmdgdl).

(3600 dmdmofimg®gdo

@0 E OGO IMbs39690D9 YMHEMdO™ 5F5M0L 3Yggdol GO EMM0sDY
3b30905 27 Lobgmdol §3doo d1dndfimzsmo, Mmameag dnmbymgdo 1939
bawaOmosbgdo. (Bukhnikashvili, 2004; Bukhnikashvili, Beltadze edit., 2012).

gbMmoo - H3Mhomo dydndfmszmgdol Asdmbosm3zsman

Ne LobgmosMS Mo byMo LLsbymMYds
1. Erinaceus concolor




2. Talpa caucasica

3. Sorex raddei

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

7. Myotis mystacinus group
8. Nyctalus noctula

9. Nyctalus leisleri

10. Eptesicus serotinus

11. Pipistrellus pipistrellus
12. Pipistrellus nathusii

13. Hypsugo savii

14. Plecotus auritus

15. Lepus europaeus

16. Sciurus anomalus

17. Sciurus vulgaris

18. Glis glis

19. Dryomys nitedula

20. Chionomys roberti

21. Terricola majori

22. Sylvaemus uralensis

23. Sylvaemus fulvipectus
24, Sylvaemus ponticus

25. Sylvaemus mystacinus
26. Mus musculus

27. Rattus rattus
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44 fMybo y3s30
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39330010 Lognsdsbms (Mertensiella caucasica) IUCN (VU)
39339L07Mho gm3d73m (Bufo verrucosissimus).

993569 gmAdgdm (Pseudipidalea viridis)

35bo30 (Hyla orientalis)

A00nb doysyn (Pelophylax ridibundus)

dinfy dy3zsto (Rana macrocnemis),

ombdgds (Anguis colchicus)

Poogandysgms b3anoso (Darevskia parvula)

sMmm30b0l b3mogo (Darevskia derjugini)

. 0oMmeon b3mogso (Lacerta agilis)

. A399madMo30 sb3oMmo (Natrix natrix)

. Dyamol ob630Mo (Natrix tesselata)

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

. bonMaxzgmo dgyMmo3n (Hemorrhois ravergieri)

. bL3ogngbds (Coronella austriaca)

. 9b3ymMa3al AgnMozn (Zamenis longissimus)

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



L5399 33930l 89gpgd0

15399 Bo3w9domgdo JodObsMYMdEs JmdMEgmol dbogodswodg@ol bmxygw 4390m
330603980, 330935 8080bsMIMd®S (Yoged@oco dowol gmgxsbdgo 10 dg@EHcMmosb

3MO0©MOTo s 45059090 9GO mb 25 9 056 Gsomiido.

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

dvdnydfmg®gdo: GG (Canis aureus) s 3390bs (Martes martes).

xMobggmgdos: gyanmo, 9sd30, fMmads 8830, 1L3306Rs, dmmEgEbws, owo fozfogzs,
anyfxo §03003s, gaanfomgms, 8o3me3s sL3ydess, F03desn, hbozzo, Fnbdmsds s o
gMgamo 3meEsm..

3930005 M33BG0aM0gd0: 35Ls53s (Hyla orientalis) s Bsfgn baemogo (Lacerta agilis)

153909 3322930L 3960MET0 56 065 653m3b0 OGO ,Homgwo bALboL™ Lobgmds.

donbgeszs ndabs, MmAd Lozgmyg Lodndomgdal 3gMmomedo s ngdbs Ba3m3bo 39335L07Mo
Loadabms (Mertensiella caucasica) ( @sgymMo Lobgmods - IUCN (VU)) 3g0d0md bs3oymgdo
LONESbSE bgds Hysmomgds Homdmaagbls 3m@binynm golodmazmadgm sanmMgoL s
9603363mm3560 3500&5E 7000, dgLsdsdnba LdAdgbgdmMmmM Lodndomgdal As@Eomadalisl s
m33MhnMmgool 3gmomedng s30mydgmns 360d365cmm3bs oM snmMm3sL byzonmgddn
23memanymo My1080 o Hysedsmhbmonl 3gMmomedn Jomadm@do cosmbal Hymoalb
dnbndsmnMo g3memmagonmo bafmyo.
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33930 8obsbo:

3. bo33eg30 Md0gdBHoL 339bscgoms Lobgmdgdol 0wgbEGHOROEFOMYdS WS WIGITMMO
BmLbgdols dg9bs;

4. 30, Logmmbolb 4398 dgmxo, 96wgdmeOo, 0d305m0 s b3S, FEPMdsWYG
ob/@s  gmgbme  @mbgby  s0bsbodbsgo  Lobgmdol  0wgbGoxzoEoMIds s
50L53YmRgEoll GPS 30006 ©0bs@ 900l og0dloMgds.

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

33€930L 8g0qgdo:

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

339bs6gms LEbgMBG030 0IBEHOR03ZS300LMZOL Yodm3z30Ygbgm ,,bodsGrMZgerml BErMMOL™
(Ketzkhoveli, Gagnidze, 1971-2016) s 56MbJdMo bbgs  BwmGOLEMwo bylbgdols
(Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995; Gagnidze, 2005) dobggoom.
Gogumbmdonmo  dmbs39dgdo  @s  Lobgmdoms  bm3gb3lo@Mmol  35E0EMMdS
39058mjds 93965609 Bogdumbmdool bygMmsdm®molim dmbsggdoms dsbsdo (The Plant List
Vers. 1, 2010).83965090m5 Lobgmdgdobmgol Losgm®mbol  35393MmM0900  35b0Lsbzto
Lodoomggarml  foomgawo  Bylbol  (2014) s  garmdocrm@o  TUCN Bmlbols
(https://www.iucn.org/) dobgzoom.

1539e9 33¢093900L MM POMOMIMWO O30, BoROMbOL 398 Iymxo, 9bydmeo,
038305000 5 Bb3gs, amds® 56/ ghHm3bmer mbgbyg smlsbodbsgo Lobgmdolmazol
3560LsBE3Ms GPS 3mmMH0bsEgd0: 20390, 256900 s Loy B30l MBOIB.
3905090990 0gbs MOMMYME0 FEMBSEME b/ 9BMm3bme mbyby oMo
LobgMdOL FMEMIoLos.
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1553307930 BH9POGMMOol BmYswo dodmbowngs:

530l Oga0mbdo  WM3Is0DgdMNos  BWwMmOOL  MbogswyGo s Md3zgeglo
3033w9dlgdo. M9a0mbo RBEWMOOLEHIWO M35 LIBOOL0m [oMmBMoygbl 3mebgmol
6953300990l 3603369 m3zsb69L 3bge FaMGHOWL, L3 Y39wsbg FoMmmE SMHOL
Po@dmopaboo 98 OH9uwaomdobmzol @dsboslosmgdgro BEMEOOLEWO
36535xR9MM36905 s 53 M35 RIMM3bgdom  Fgddboro  Lbgsolibgs  GHodob
RMMI>30900 @5 93mbobGgdgdo  (Kolakovskii, 1974; Kikvidze, Ohsawa, 2001.
Nakhutsrishvili, 2013). 3m@bm6Ho EHo3ob ¢yggdolmzol sdsbslosmgdgwro 9;39656Mgoeol
39605 5FM0L 3530@SEHS I65350RGMHM369dL S B0IJOMOMBISL goblsBEgEsgL olido
©oLO3Ege T SHBoMEmO, 30603560, bIgEmsdsBM3gmol s  LogdsMmzgwm-
0OJgo0l (5FoM5-50mm3060l) 9bwgIMMO s 30(MMEMIINHO #o3MEJIgdol dJmby
LobgmdolL 9396569900l 2530 EIwgds.  Lo3MbLYM3530Mm 3603369 MdOL FHgMOEHMMOdOL
35050 3mb3gbEGHM300L 493m 3069 BHIOOGHMMOME FoBdFH09d30, SFsMOl MgrOoMmbol
000mJdol  doosbo Bsffoero dmbBgdol o330l AbmBwrom gmbool (WWF) dogé
0©96GH0B0E0MOJOIMWO0s,  BAMeOE  Lo3MmbLYM3530Mm©  3OHOMMOGHIGHIW  JMHM-gOHD
439wsDg 36093690 M356 3H9MHoGH™mEm05© 5309M3933500500. 9J9ob 25dm0bstyg, ygzgws
Lobob 0dBOLEHOWYIEHMIOMIO 5d3H03Mds 5FMOL BHIMOGHMOM05DY Fobobowgds, Mmam®3
3m39b30MMs©  Fooo  LygMmbol  dmI339wo  Jdggds  B0MIMOZoRGMHM369d0L
9OHMBooL M35LIHBOOLOM.

1533930 39HoGHMM00L BMmYso dodmbogngs

530l M9u0mbdo M3 HGOIMWos FrmOOL Mbogswmo s  dz9wglio
3M33w9dbgdo.  Mga0mbo  BEMOOLEGHMWO  M35LIBOOLOm  HoMBMoYgbL
30bgomol Hgzaordol )d60d36germ3sbgL by FadGowl, Lswsg Y3gwsby
RBOOME 9oL foMImygboro 53 MRMR0MTobm3zol  sdabolinsmgdgwro
REMOOLEGHMWO  IM35¢xRIOM3690s ©d 5T FM35¢RgMHM3b690000  dgJdboro
Lbgoolbgs G030l 13m®mds30900 ©s 93mboLEgdgdo (Kolakovskii, 1974; Kikvidze,
Ohsawa, 2001. Nakhutsrishvili, 2013). 3mbadHo  GHodob  Gyggdolomgols
©535bolosMYGOgo F3965MgMOL QoM 5FMOL 3500FSGHMS FMOZSRIOMZ69dL
5 MB03oMOHMBSL AoBLEBOZMOZL FolBo EsLsggm s sDBoMEO, 3063560,
b39058995H039000L s BOJSMMNZILM-00IMJgOL (5FoM9-50r3060l) 9b9dmMo
5 300OHMMISMOO 25360390900l IJmbg Lobgmool 9;39656M9gd0L gogzcMEgE9ds.
L53MbLYMZ530m 860T369EMdOL  BHIMOEHMMH0gdOL Fomowo 3MbBi3gbGHMSE00L 2odm
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33069 BH9O0GHMO0M Jo1dE9093d0, 5F5MOL MR0MbOL Momddol Fmgrosbo boflowo
0mbgdol o330l Abmxzwom gmbool (WWF) 8096 0©09b@H0g03009399wmos,
MamO3 bs3MbLYM3530Mm© 3MHOMMOGIGHM 9OHo-9hHo 439wsbg 9603369 m356
AIO0GHMO0s© 58096 3533580530.  9dgob  2odmdobotg,  g3zgems  Labol
03g3M5LGHOMIGHMIONWO 9dBH03MBS 5FIMOL BHIMOBHMOM05DY A9bobogds, MmO 3
30396305 Fo0owo LogMmbol dmdE39geo §dggds d0MmIMmH35¢x39MH™M369d0L
JOHMBoOL M35BIBOOLOM.

3396563 ME@dOL s 3550930l Bemyso Jodmbogrgs

1533093 AIOGHMO05DY oMM HoMTmygboos 3mmwbmMo MHgwod@mdo
LobgMBOm FEOIMO FGMJMBMNM3560 Byg, HmIgedoa Emdobo®mgdgb Hozgwmo
(Fagus orientalis), dm6Mgsbo (Alnus barbata), {odero (Castanea sativa), 35335L09960
Gabows  (Carpinus caucasica), 50939 90339 dmbs339m90Dg  23b3YdS
wWobmgzs®ol (Taxus baccata) «dzgwglio 93H903¢eMmgdo0.

960990 Lsbom 43b3WYdS JOsx0 (Acer laetum), 3ogbgo (Tilia caucasica), g
(Ulmus glabra).

94393ygdo godsBH™bgdIemos doMOMIEI© Mgod@emo dmBJqdo: 3mbEHml ddgcmo
(Rhododendron ponticum), {)gysgo (Prunus laurocerasus), dsdyo (llex colchica),
bgds23500 dmigo (Vaccinium arctostaphyllos), @oawes (Sambucus nigra).
3M@bMMH0 GoOOMBMNE™M3560 3$Yggd0 VMBS B5eobmgzsbo Lobgmdgdom, 3ol
30bgbo  Byol Topowo F930rmemds s Fo6Mod(3s69 dmBJbsG0s. 9bgdmEo
LobgMdgdOL FgEHYGLMDS BoIBMZ96 LEHYMOJOBYg dmOb.

d9L50530bo@ L3393 BHIMOEBHMM05HY 9bEIFMNMO LobgMdgdol F9dbgzgMmOWMdY
dobodsgry®os.

15330930 GIMOGHMMH00L REMOOL BsbyMdMO30 AMs35mRgMM3bYds:
1533093 GOM0GHMM05Dg B396L B0ge S©FIM0w0 LobgMdgdo dmEgdeos bMHowdo:

Plants checklist of Kvirike
Status

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Aruncus vulgaris Raf.

Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.
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Cardamine hirsuta L.

Cardamine impatiens L.

Carex sylvatica Huds.

Carex echinata Murrey

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill.

Georgian Red List (VU)

Chrysosplenium dubium Gay. ex Ser

Cicerbita petiolata (K. Koch) Gagnidze

Circaea lutetiana L.

Daphne pontica L.

Dentaria bulbifera L.

Dryopteris affinis (Lowe) Fraser-Jenk.

Dryopteris carthusiana (Vill.) H.P. Fuchs

Duchesnea indica (Andrews) Focke

Euonymus europaeus L.

Euonymus latifolius (L.)Mill.

Fagus orientalis Lipsky

Festuca montana Bieb.

Frangula alnus Mill.

Gentiana schistocalyx (K.Koch) K.Koch

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hypericum androsaemum L.

Ilex colchica Pojark.

Juglans mandshurica Max.

Juglans nigra L.

Prunus laurocerasus L.

Luzula forsteri (Sm.) DC.

Lysimachia verticillaris Spreng.

Omphalodes cappadocica DC.

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phyllitis scolopendrium (L.) Newm.

Plantago major L.

Poa annua L.

Polystichum setiferum (Forssk.) Moore ex Woynar

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Pteris cretica L.
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Ranunculus ampelophyllus Somm.& Levier
Rhododendron ponticum L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Ruscus colchicus Yeo

Salvia glutinosa L.

Sambucus nigra L.

Sanicula europaea L.

Scrophularia lunariifolia Boiss. et Balansa
Spiraea japonica L.

Tamus communis L.

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.
Viola alba ssp. scotophylla Jord.

1533093 HIOOGHMM05DY IBOJLOMGOIM0s 81 Lobgmds, HMIJW oYL 2 Lobgmds 6ol
Lodotomgganml fomgawo bmlibol: Castanea sativa (VU), Ulmus glabra (VU).

bomsgg Boggdmds 1. 3580@os@0l 50fighs: JoM0mss© HoMmdmgbowos Imeysbols (Alnus
barbata) ©@®dobsbGHmdom,  J39dyYgdo 93b3gds  Lobgmdgdo: Prunus laurocerasus,
Rhododendron ponticum, Ilex colchica, Rubus hirtus, Rubus caucasicus, Sambucus nigra,
Ruscus colchicus, ds¢obmgbgdosb: Aruncus vulgaris, Cardamine impatiens, Cardamine
hirsute, Athyrium filix-femina, Phyllitiss scolopendrium, Circaea lutetiana, Ranunculus
ampelophyllus, Salvia glutinosa, Chrysosplenium dubium.

L50539 B3390Mds 2. 350035EOL 50fjgMs: J0MO0MIE FoMdmygboos 3MMmysbol (Alnus
barbata) @™30bsbEHmdom, gOMgMws: Acer laetum, Ulmus glabra, Castanea sativa,
9399990 23b309ds Lobgmdgdo: Prunus laurocerasus, Rhododendron ponticum, Ilex
colchica, Rubus hirtus, Rubus caucasicus, Sambucus nigra, Ruscus colchicus,
0osbm3bgd0sb: Aruncus vulgaris, Cardamine impatiens, Cardamine hirsute, Athyrium
filix-femina, Phyllitiss scolopendrium, Circaea lutetiana, Ranunculus ampelophyllus, Salvia

glutinosa, Chrysosplenium dubium, Scrophularia lunariifolia.

1533093 B9H0GHMM05%g 960g3Ho LobgMdYIO 56 BoJuoM©Ids.
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0O HBmIol by 939gbs19ggd0s. MHMyMEE 3bMdOW0s [ywol dogdols goyzsbobsl o6

096905 go8mygbgdmero 8dodyg 9dbogzs, dgLodsdolo 53 bggdbg 3MrmgdEol bgdmddgwgds
56 56 dobodser o 0gbgds.

fomgero bmlbols Lsbgmdgdol GPS 3mbs3gd900 s BmEMAsLogms dm3gdweos sbsmo 1-
ol bsboo.

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

1533093 BIOOGHMO05D) IROJLOMGIMWo Fomgo bMLboL Lobgmdgdob g3zges
0O HBmIol by 939gbs9ggd0s. MHMyMEE 3bMd0w0s {ywol doegdols goyzsbolsl o6

096905 459tmy9gbgdeo 8dodg 9dbo3zs, glodsdobo 58 bggd g 3Gmgd@ol bgdmddngds
90b08semEmo 0g699ds.

93965mgmeo Lsggs®Mol Isgduodsenmeo gbsPmbgoliogols smzgseolifiobgdmemo mws 0gdbsls
3990930 M93089bsE0gd0:

1.396ULmborols 0bLEBHOWIGHsg0 93gbsMgMEo LogsMOlL 330l  9MEOWIOIMOOL ©
D9LgdoL Tgliobad;

2. 99696096 939650905 Bgu3Ms BMBTo FoboeEols OLOHYMOIIOL/OW5RJIOL 530MAS3Y;

3. LS 5ToL BTMOEGdS SOLYOMBL, IMFMOOo J(39656M0L G9g139d0L, BgliyEdOUL,
0md3900L doffsd039 o¢™3905 Imdsgzedo s0dm3E9bgdoLlm30UL;

4. 3996030l 253560 MEMdOL M HOMBIgYMas Boswsol sd06IMMGdIOL 153000
SLOEOEGOMO;

5. Lobobd®OH™ MLsgOPbMgdOL brn®mIgdol (339;

6. 3396900 MdOL LY gdOL G909y ©19399E035:300L BsFTomgdol BoESMGdS.

©36sMmo 1. 1533093 BHgMoGHMO0sDY swhgmowo fomgmo brlbol Lsbgmdgdols GPS
3MmM0bsEd0
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Georgian Red List (VU)

Castanea sativa L.

737696.137 E

4626092.648 N
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Georgian Red List (VU)

Castanea sativa L.

737692.072 E

4626101.133 N
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Georgian Red List (VU)

Ulmus glabra Huds.

737692.072 E

4626101.133 N
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Castanea sativa L. Georgian Red List (VU)

737642.520 E
4626142.470 N
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Castanea sativa L. Georgian Red List (VU)

737620.868 E
4626140.187 N

Samsung Triple Camera
NINOMEMIADZE |+ °

A

20



Castanea sativa L. Georgian Red List (VU)

737585.117 E
4626187.209 N
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Georgian Red List (VU)

Castanea sativa L.

737602.936 E

4626180.936 N
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Castanea sativa L. Georgian Red List (VU)
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Castanea sativa L.

Georgian Red List (VU)

737591.657 E
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Castanea sativa L. Georgian Red List (VU)

737616.245 E
4626396.781 N
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Georgian Red List (VU)

Castanea sativa L.
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4626405.568 N
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Castanea sativa L.

Georgian Red List (VU)

737622.474 E
4626452.041 N

27



Castanea sativa L. Georgian Red List (VU)

737589.905 E
4626463.302 N
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Castanea sativa L.

Georgian Red List (VU)

737375.577 E
4626566.567 N
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96/q5 96MHM369 MmbgbHg s0lsbodbszo Lobgmdol 0gbEoxzo0MYds.
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3990806569  33035/0mboGHMmGmobao  IM0(393s  3989MOWNMH  33¢935L @
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1. 3000OM™d0MbEHGd0L dglfogens;

2. &b §goe8o  d0bsotmo  Mbgebgdwwmgdol  Lobgmdoms  09bEGH0B0E0MYdY,
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Bmaob dool godmygbgdom. 39M9Ebowo MbgMbgdumms Fslsens 139g305WE
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32
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M03md93900L  0bog0gd0 (7-20 0b6/8%). - FoaGed 5©0bodbme  {golis@gzol
00MmIM535¢53gMHM36900L F9x35L9d0Lsl B0 IMBOBIEMIMDS A50M3390I0 VOMmYOMEGOOL
9535690900,
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9039453560 dobo LOMEOE IdOMIOL  LSA0IMMYO0LS39D, S TMbowrmEbgros
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33060396 6 1-0b MbgMbgdemms dBoMmIMOZ35¢xBgMHM3690s, MoEbmgbgds (06e/3%) s domdsls

(/)
Class | Order Family General Species Ind/m | g/m?
2
Insecta | Ephemeroptera | Heptagenidae Ecdyonurus Ecdyonurus fluminum | 93 11.807
Total Ephemeroptera 93 11.807
Trichoptera Hydropsyche Hydropsyche 53 0.007
Hydropsychida pellucidula
e
Rhyacophila Rhyacophila nubila 7 0.032
Rhyacophilidae
Polycentropus | Polycentropodid | Polycentropodida 27 0.22
ae flavomaculatus
larva Trichoptera sp. 13 0.027
Total Trichoptera 100 0.286
Plecoptera Perlidae Perla Perla abdominalis 80 3.147
Nemuridae Nemura Amphinemura cinerea | 13 0.04
Protonemura Protonemura 13 0.027
humeralis
Total Plecoptera 106 3.214
Diptera Chironomidae | Chironomus Tendipedidae sp. 100 0.107
Melusinidae Melusina Simulium sp 20 0.9
Limonidae Limnophila Limnophilum 27 0.06
nigriceps
Athericidae Thaumaleidae Thaumaleid larvae 7 0.033
Athericidae sp. 7 0.78
Diptera sp. larvea 7 1.193

35




Total Diptera 168 3.073
Coleoptera Hydrophiliidae | Hydrophilus Hydrophilus sp. 13 0.007
Total 13 0.007
Coleoptera
Total insecta 480 18.387
Malacos | Decapoda Gammarus Dikerogammarus | Dikerogammarus 47 0.047
traca haemobaphes
Isopoda Philoscidae Chaetophiloscia | Chaetophiloscia cellari | 7 0.013
Total 54 0.06
Malacos
traca
Oligocha Oligochaeta sp. 20 0.113
eta
Total 20 0.113
Oligocha
eta
Total 554 18.56
3 class | 7 order 12 family 14 genus 18 Species

155336930 GHIOOGHMMO0L 500Y0MTYIMYMS S 33¢930L 33BBMM30gEgdOL 3gMomEo

1533093 GIOOGHMOM0SL Fo6rdmoy9gbl Jmdmmgmol 8v9boEodswrodg@ol
bmRgEo 330600398 O9g 2, BOOE WIRYIRTO0s BLMREIOL Yoo dmBsmsa9d0l dobboom

3390 om®bols M9HgMH3w95M0L (s Bob) G933ws ©3065-09FBHMBOL 930G WMo LomszY

Boggdmdoo.
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1. 3000MHMd0MbBEHGO0L FglHogens;

2. 69980 00650560 MbgMbgdermgdols Lobgmdsms 0IbEHOBOEOMGds, MHOEbMm3bmdols
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1304bo6MEYdS 70% -0560 LB3OMHEGHOM. WHBMOGHMM05d0 Lobxgdol  s3)d539d0L
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00bM3Msdl s Jglodsdol 3B 360 Fywgdol  Lotzz939dL, 00mAsLdLs
3L5BOZMZ30M 3O 330L BMLEBHO Hmbol Igmmom GmOLoMbMEo Lslifim®ol
399mygbgdom. 89-2 Hdo 99aMm3s O 3ds3s 3 Lobxo.

1533930 BHM0GHMMo0L Mbghbgdermms Bmyso Jodmboengs

330600396 39-2 HML (yoedo sxzgodloMEs Mbgdbgdwmms 2 3esbiol (AhgMgdol o

3o530LGHM535-3080MIbs0MGO0) WH3900, MHMAE0TS3 80339 30OMIOMBEHMS 7 M0,

13 mxsbo, 14 3500 @5 17 Lobgmds. s0bodbmmo  9MmgMEgdosb Lobgmdosms



3653500 x39MOM3690000 sdmo®Bgm©s  Ifgdgdo - 16 Lsbgmdoon. ©™3d0boMgd96
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0b/d? s 30.192 /3% 3693Mmyo3035 939900360l (g gdol WsM390L, MMIgEWmS
o3bm3bmds @y doMmIsls GHmeros 1 105 0b/8* s 30.179 9/3? Jglsdsdolo, 5053
095009005 dogaro gombols dmbsizgdoms 99.4 - 999 % . I(hgMgdol w6390l dmGol
©M30bsbEH0s Ephemeroptera ¢vs63980, GmIols HoEbmgbmds s 00mdsby GHmeros 505
0b/d? s 21.537 9/  dgLodsdolo, o3 890gbl dmgwro IFgmgdol wsM39gdol
oEbmgbmdol 46 %. s0bodber 9OHMPPWOMHJOOL M3900©6 MoEbmgbmdoms o
00mdsbom 36M935woMgdMwos E. Auminum-o 30-90% 9gbsdsdols. GoEbmgbmdols
5050 85B39690cgdomss Psychodidae sp, Atherix sp. Coleoptera sp. ©> Chaetophiloscia
cellari -ob  @o®3900 (7-7 0b/3?)  Boa®50 o0 50b0TbM0  Fyswls@gzol
00 IM535¢RBgMHM369d0LsmM30L 3563390 360d3zb9s sdz0m.

36HmgBHoL  gsbbmMEogmgdol 8999  3s3mfiggmmo  Bgys3Egbols 0993sl5gd> s
0995Md0¢rgdgeo mbolidogdgdols 93mdgbs3Eogdo.

OMamO3 3bmdowos 1533wg3 §Ysebo@gzBg 989690mw0s FyoedMBomoqdol Lomo39
Bogq0mds, o3Ged 0go IMd39egdY0s, BoFOMMIOL M193mbLEMWYJ305L S 98539 WOMUL
©9093H0 09935 Bodmoegdsl sMBgboo fywol dsbs aobsfoergl  dgBMdgew
bLMREGOOLHMZ0L, M55 FOLOLHETGIJ0S. 5T POML 530X YOII0S FoMZOEOLH0bYdMwo
09656 59 30OM3BIOMI0 30 39gdwo IgMgdol WwsM3zgdo 96 sMRBYL Hywrol
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Class Order Family General Species Ind/m | g/m?
2
Insecta | Ephemeroptera Heptagenidae Rhithogena Rhithrogena 60 0.126
aurantiaca
Epeorus Epeorus torrentium 46 0.377
Ecdyonurus Ecdyonurus fluminum | 153 19.36
7
Baetidae Baetis Baetis rhodani 153 1.207
Leptophlebiidae | Paraleptophlebia | Paraleptophlebia 93 0.46
vespertina
505 21.53
Total Ephemeroptera 7
Trichoptera Hydropsyche Hydropsyche 100 0.126
Hydropsychidae pellucidula
Rhyacophila Rhyacophila nubila 13 0.42
Rhyacophilidae
larva Trichoptera sp. 13 0.027
Total Trichoptera 126 0.573
Plecoptera Perlidae Perla Perla abdominalis 140 5.507
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Total Plecoptera 140 5.507
Diptera Chironomidae Chironomus Tendipedidae sp. 180 0.194
Melusinidae Melusina Simulium sp 20 0.899
Limonidae Limnophila Limnophilum nigriceps | 93 0.22
Psychodidae Psychodidae sp 7 0.045
1.Rhagionidae Atherix Atherix sp. larvea 7 0.04
Total Diptera 307 1.398
Odonata Aeshnidae Aeshnida Aeshnida sp. 20 1.161
Total Odonata 20 1.161
Coleoptera Aquatic Coleoptera sp. | 7 0.003
Total Coleoptera 7 0.003
Total insecta 1105 | 30.17
9
Malacos | Isopoda Philoscidae Chaetophiloscia | Chaetophiloscia cellari | 7 0.013
traca
Total Malacostraca 7 0.013
2 class | 7 order 13 family 14 genus 17 Species 1112 | 30.19
2
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Survey Timescale and Location

Survey was conducted in the Kobuleti municipality villages lower Kvirike on 3 and 4 th May of
2021 by Jimsher Mamuchadze, Davit Bagrationi, Ramaz Mikeladze and Nino Memiadze.

study area
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Zoological Survey

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

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

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

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

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



Baseline Review of the study area

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

1. Eurasian Badger (Melesmeles)

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

©®NDUA WD

Small Mammals

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

Tab. Small Mammals species in Adjara
Ne Species latin name
Erinaceus concolor

Talpa caucasica

Sorex raddei

Crocidura gueldenstaedti
Rhinolophus hipposideros
Myotis nattereri

Myotis mystacinus group
Nyctalus noctula
Nyctalus leisleri
Eptesicus serotinus
Pipistrellus pipistrellus
Pipistrellus nathusii
Hypsugo savii
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14. Plecotus auritus

15. Lepus europaeus

16. Sciurus anomalus

17. Sciurus vulgaris

18. Glis glis

19. Dryomys nitedula

20. Chionomys roberti

21. Terricola majori

22. Sylvaemus uralensis
23. Sylvaemus fulvipectus
24. Sylvaemus ponticus
25. Sylvaemus mystacinus
26. Mus musculus

27. Rattus rattus

Birds

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

Species

Black Kite
Sparrowhawk
Goshawk

Honey Buzzard
Buzzard

Long-Legged Buzzard
Cuckoo

Wryneck

Black Woodpecker
Green Woodpecker
Great Spotted Woodpecker
Woodlark

Crag Martin

Swallow

House Martin
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16 | Water Pipit

17 | Tree Pipit

18 Pied Wagtail

19 | Grey Wagtail

20 Wren

21 Dunnock

22 Robin

23 Nightingale

24 Redstart

25 Black Redstart
26 Stonechat

27 Blackbird

28 | Song Thrush

29 Mistle Thrush

30 Blackcap

31 Chiffchaff

32 Goldcrest

33 | Spotted Flycatcher
34 Blue Tit

35 Great Tit

36 | Coal Tit

37 Long-Tailed Tit
38 Nuthatch

39 Treecreeper

40 Red-Backed Shrike
41 Lesser Grey Shrike
42 Jay

43 Raven

44 Hooded Crow

45 House Sparrow
46 Chaffinch

47 Hawfinch

48 Greenfinch

49 Goldfinch

50 Scarlet Rosefinch

51

Crossbill




52 Corn Bunting
53 | Rock Bunting

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

Herpetofauna

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

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



Field Survey Result

Field survey was conducted in Kobuleti municipality, in lower Kvirike village water supply
project area, Purpose of the fauna survey was to study a 10 m corridor on the pipe route and
water intake location within a radius of 25 m.

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

Mammals: jacal (Canis aureus) and Pine marten (Martes martes).

Birds: Cuckoo, Black Bird, Song Thrush, Chaffinch, Redstart, Great Tit, Blue Tit, Robin, Black
cap, Jay, Wren and Great Spotted Woodpecker.

Herpetofauna: Oriental treefrog (Hyla orientalis) and sand lizard (Lacerta
agilis) .

During field survey were not observed any Red List species.

Although during field survey not founded Caucasian Salamander (Mertensiella Caucasica —
IUCN - VU) water intake area is important area. During construction works and during
operation it is necessary not to significantly disrupt the ecological regime in the streams and

keep the minimum ecological flood in the streams during summer period.



Botanical Survey

Purpose of the Survey

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

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

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

/ or conservation measures;

Research methodology:

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

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

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

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

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

Baseline review of the study teritory

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

Except the distribution of plant species associated to the Kolchik forests in the forest habitats
of Adjara, the uniqueness of the local vegetation is also conditioned by occurrence of the
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west and middle Asian, Mediterranean, Hyrcanian, and Georgian-Turkish (Ajara-Artvinian)
endemic species and floral elements in the vegetation of Ajara. Almost the whole territory of
Ajara is identified as Priority Conservation Area (PCA) by World Wildlife Fund (WWF
Global, 2006) [Fig. 3] due to concentration of the large number of protected areas of several
categories, eco-corridors of the birds and mammals and high level of endemism in the small
territory. Regarding to such prioritizing, all infrastructural activities are considered as threat
factors to the indigenous and migrating wildlife in Ajara.

General overview of vegetation and habitats of the study area.

The study area is mainly mixed deciduous forest rich with relics plant psecies,
dominated by Beech (Fagus orientalis), Alder (Alnus barbata), Chestnut (Castanea
sativa), Caucasian hornbeam (Carpinus caucasica), also found in some sections oldest
specimens of Common yew (Taxus baccata).

Maple (Acer laeum), Wych elm (Ulmus glabra), Lime tree (Tilia caucasica) are single
specimens.

The forest is dominated by mainly relict shrubs: Pontic rhododendron (Rhododendron
ponticum), Cherry laurel (Prunus laurocerasus), Colchic holly (llex colchica), 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 Kvirike
Status

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Aruncus vulgaris Raf.

Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.

Cardamine hirsuta L.
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Cardamine impatiens L.

Carex sylvatica Huds.

Carex echinata Murrey

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill.

Georgian Red List (VU)

Chrysosplenium dubium Gay. ex Ser

Cicerbita petiolata (K. Koch) Gagnidze

Daphne pontica L.

Dentaria bulbifera L.

Dryopteris affinis (Lowe) Fraser-Jenk.

Dryopteris carthusiana (Vill.) H.P. Fuchs

Duchesnea indica (Andrews) Focke

Euonymus europaeus L.

Euonymus latifolius (L.)Mill.

Fagus orientalis Lipsky

Festuca montana Bieb.

Frangula alnus Mill.

Gentiana schistocalyx (K.Koch) K.Koch

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hypericum androsaemum L.

Ilex colchica Pojark.

Juglans mandshurica Max.

Juglans nigra L.

Prunus laurocerasus L.

Luzula forsteri (Sm.) DC.

Lysimachia verticillaris Spreng.

Omphalodes cappadocica DC.

Paris incompleta Bieb.

Petasites albus (L.) Gaertn.

Phyllitis scolopendrium (L.) Newm.

Plantago major L.

Poa annua L.

Polystichum setiferum (Forssk.) Moore ex Woynar

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Pteris cretica L.

Ranunculus ampelophyllus Somm.& Levier

Rhododendron ponticum L.
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Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Ruscus colchicus Yeo

Salvia glutinosa L.

Sambucus nigra L.

Sanicula europaea L.

Scrophularia lunariifolia Boiss. et Balansa

Spiraea japonica L.

Tamus communis L.

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.

Viola alba ssp. scotophylla Jord.

2 from 81 total number of plant species are Georgian red list: Castanea sativa (VU) Ulmus
glabra (VU).

Water Intake 1. Habitat description: Mainly represented by alder (Alnus barbata)
Dominantly; The underbrush is dominated by shrubs:Prunus laurocerasus, Rhododendron
ponticum, Ilex colchica, Rubus hirtus, Rubus caucasicus, Sambucus nigra, Ruscus colchicus,
from herbs: Aruncus vulgaris, Cardamine impatiens, Cardamine hirsute, Athyrium filix-
femina, Phyllitiss scolopendrium, Circaea lutetiana, Ranunculus ampelophyllus, Salvia
glutinosa, Chrysosplenium dubium.

Water Intake 2. Habitat description Mainly represented by alder (Alnus barbata) Dominantly,
units Acer laetum, Ulmus glabra, Castanea sativa. The underbrush is dominated by shrubs:
Prunus laurocerasus, Rhododendron ponticum, Ilex colchica, Rubus hirtus, Rubus caucasicus,
Sambucus nigra, Ruscus colchicus, from herbs: Aruncus vulgaris, Cardamine impatiens,
Cardamine hirsute, Athyrium filix-femina, Phyllitiss scolopendrium, Circaea lutetiana,
Ranunculus ampelophyllus, Salvia glutinosa, Chrysosplenium dubium, Scrophularia

lunariifolia.

No endemic species were recorded in the study area.

Red list species GPS data and photographs are given in Appendix 1.
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Assess the project impact concerns on individual plant species and identify mitigation and /
or conservation measures.

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

The following recommendations should be considered for maximum conservation of
vegetation:

Instructing the staff on the necessity and rules of vegetation protection;

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

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

Compliance with fire safety norms;

Carrying out reclamation works after the completion of construction.

oakrwdE
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Appendix 1. GPS Data and Photographs of Red List species

Castanea sativa L. Georgian Red List (VU)
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Georgian Red List (VU)
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Georgian Red List (VU)

Ulmus glabra Huds.
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Castanea sativa L. Georgian Red List (VU)
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Castanea sativa L. Georgian Red List (VU)
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Castanea sativa L. Georgian Red List (VU)
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Georgian Red List (VU)

Castanea sativa L.
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Castanea sativa L.

Georgian Red List (VU)
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Castanea sativa L.

Georgian Red List (VU)
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Castanea sativa L. Georgian Red List (VU)
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Georgian Red List (VU)

Castanea sativa L.
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Castanea sativa L.

Georgian Red List (VU)
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Castanea sativa L. Georgian Red List (VU)
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Castanea sativa L. Georgian Red List (VU)
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Ichthyological Survey

Research Objective:
1. Study of ichthyofauna diversity;

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

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

Research methods:

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

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

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

General overview of ichthyofauna in the study area

The study area is located alongside the river. A small tributary of Kintrishi river, with the small
debit of 4-51/s. Two small intakes are already located in 5000m away from the river Kintrishi.

Steep slopes and waterfalls are characterized for the tributary. For the time being, during the
lack of water debit, these intakes serve as a full abstraction of water. Due to it, fish doesn’t exist
within the tributary being confirmed by the local population.

Based on the study and assessment of the habitat, it can be concluded that the fish species
being abundant to such conditions (stream trout) do not inhabit the tributary.

Assess the impact of the project implementation.

Since there has not been fish in the mentioned tributary during the survey and at the same time
it is not recorded historically, the planned works at the intakes will not have a negative impact
on the ichthyofauna diversity.
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Appendix 1. Photographs
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Macroinvertebrate Survey

Aim of surveys:

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

3. Through the existed metal reservoir being replaced by the iron/concrete reservoir,
water will be disseminated to the neighbouring villages. Thus impacts related to the

construction works and appropriate recommendations should be evaluated.

Methodology:

Study was implemented around the water stream N1 in the water ponds (at the 3
points). Due to low depth (5cm) sample collection was arranged by Jadin method using
the hand net.

Samples (washed up) were fixed by 70% alcohol in special jars. The first identification
process was done in the laboratory using the microscope “Leica”, binocular and relevant
determiner literature materials. For biomass identification Torsyon scales were used with the
help of Borutskyi precise weight. 3 samples were treated in the water stream N1.

General overview of invertebrates in the study area

There were identified 3 classes representatives of invertebrates in the water stream N1
(insects, malacostraca and crustaceans) composing 7 orders, 12 generals, 14 families and 18

species. Dominant species were insects (14 species).

Number of species was 554 ind/m?and biomass 18.56 g/m? dominating with insects larvae
with number of 480 ind/m? and biomass 18.387 g/m?. Thus 87 - 99 % of sample was
combined by insects’ larvae. Prevailed insects were - Diptera with number and biomass 168
ind/m? and 3.073 g/m? consequently composing the 35% of the whole number of insect
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larvae. Amongst Diptera dominant forms have been visible as Tendipedidae sp. Larvae (100
ind/m?) having 60% of the quantity but at the same time not exceed more than 3.5% of
biomass. Low number was identified within Malacostraca representatives and Oligochetae
(7-20 ind/m?) although an existence of those of species plays an important role in water

pond’s biodiversity.

Evaluation of the project impact and mitigation measures recommended

As it’s known, there is built the intake within the study area being outdated and needing to
be repaired. While abstracting the water it should be taken into consideration the leaving of

water debit in the water stream for ensuring the life processing of natural organisms.

Accordingly should be avoid the total abstraction of water out of the water stream and
degradation of the pond causing the deterioration of insect larvae and consequently

extinction of adult insect

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

Therefore, leaving the water debit is must
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Biodiversity (g/m? ) and quantity (ind/m?) of invertebrates inhabited in Kvirike water stream N1

(2021)
Class | Order Family General Species Ind/m | g/m?
2
Insecta | Ephemeroptera | Heptagenidae Ecdyonurus Ecdyonurus fluminum | 93 11.807
Total Ephemeroptera 93 11.807
Trichoptera Hydropsyche Hydropsyche 53 0.007
Hydropsychida pellucidula
e
Rhyacophila Rhyacophila nubila 7 0.032
Rhyacophilidae
Polycentropus | Polycentropodid | Polycentropodida 27 0.22
ae flavomaculatus
larva Trichoptera sp. 13 0.027
Total Trichoptera 100 0.286
Plecoptera Perlidae Perla Perla abdominalis 80 3.147
Nemuridae Nemura Amphinemura cinerea | 13 0.04
Protonemura Protonemura 13 0.027
humeralis
Total Plecoptera 106 3.214
Diptera Chironomidae | Chironomus Tendipedidae sp. 100 0.107
Melusinidae Melusina Simulium sp 20 0.9
Limonidae Limnophila Limnophilum 27 0.06
nigriceps
Athericidae Thaumaleidae Thaumaleid larvae 7 0.033
Athericidae sp. 7 0.78
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Diptera sp. larvea 7 1.193
Total Diptera 168 3.073
Coleoptera Hydrophiliidae | Hydrophilus Hydrophilus sp. 13 0.007
Total 13 0.007
Coleoptera
Total insecta 480 18.387
Malacos | Decapoda Gammarus Dikerogammarus | Dikerogammarus 47 0.047
traca haemobaphes
Isopoda Philoscidae Chaetophiloscia | Chaetophiloscia cellari | 7 0.013
Total 54 0.06
Malacos
traca
Oligocha Oligochaeta sp. 20 0.113
eta
Total 20 0.113
Oligocha
eta
Total 554 18.56
3 class | 7 order 12 family 14 genus 18 Species

General overview of invertebrates in the study area

There were identified 2 classes representatives of invertebrates in the water stream N2

(insects, malacostraca and crustaceans) composing 7 orders, 13 generals, 14 families and 17

species. By point of biodiversity, insects were abundant (16 species), dominant were Diptera

and Ephemeroptera (5-5- species).

Number of species was 1 112

ind/m? and biomass 30.192 g/m? dominating with insects

larvae with number of 1 105 ind/m? and biomass 30.179 g/m?2. Thus 99.4 - 99.9 % of sample
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was combined by insects’ larvae. Prevailed insects were - Ephemeroptera with number and
biomass 505 ind/m? and 21.537 g/m? consequently composing the 46% of the whole number
of insect larvae. Amongst Ephemeroptera dominant forms have been visible as £. fluminum
(30-90%). Low number was identified within Psychodidae sp, Atherix sp. Coleoptera sp. and
Chaetophiloscia cellari larvae (7-7 ind/m?) although an existence of those of species plays an

important role in water pond’s biodiversity.

Evaluation of the project impact and mitigation measures recommended

As it’s known, there is built the intake within the study area being outdated and needing to
be repaired. While abstracting the water it should be taken into consideration the leaving of

water debit in the water stream for ensuring the life processing of natural organisms.

Should be underlined that representative of Odonata is ready for flying up in May and
existence of this specie is essential for the assessment of ecological condition within the

water stream.

Accordingly should be avoid the total abstraction of water out of the water stream and
degradation of the pond causing the deterioration of insect larvae and consequently

extinction of adult insect

Apart of it, the fully drying of water pond should facilitate worsening of food

composition for fish inhabited in the river Kinkisha
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Biodiversity (g/m? ) and quantity (ind/m?) of invertebrates inhabited in Kvirike water stream N2

(2021)
Class Order Family General Species Ind/m | g/m?
2
Insecta | Ephemeroptera Heptagenidae Rhithogena Rhithrogena 60 0.126
aurantiaca
Epeorus Epeorus torrentium 46 0.377
Ecdyonurus Ecdyonurus fluminum | 153 19.36
7
Baetidae Baetis Baetis rhodani 153 1.207
Leptophlebiidae | Paraleptophlebia | Paraleptophlebia 93 0.46
vespertina
505 21.53
Total Ephemeroptera 7
Trichoptera Hydropsyche Hydropsyche 100 0.126
Hydropsychidae pellucidula
Rhyacophila Rhyacophila nubila 13 0.42
Rhyacophilidae
larva Trichoptera sp. 13 0.027
Total Trichoptera 126 0.573
Plecoptera Perlidae Perla Perla abdominalis 140 5.507
Total Plecoptera 140 5.507
Diptera Chironomidae Chironomus Tendipedidae sp. 180 0.194
Melusinidae Melusina Simulium sp 20 0.899
Limonidae Limnophila Limnophilum nigriceps | 93 0.22
Psychodidae Psychodidae sp 7 0.045
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1.Rhagionidae Atherix Atherix sp. larvea 7 0.04
Total Diptera 307 1.398
Odonata Aeshnidae Aeshnida Aeshnida sp. 20 1.161
Total Odonata 20 1.161
Coleoptera Aquatic Coleoptera sp. | 7 0.003
Total Coleoptera 7 0.003
Total insecta 1105 | 30.17
9
Malacos | Isopoda Philoscidae Chaetophiloscia | Chaetophiloscia cellari | 7 0.013
traca
Total Malacostraca 7 0.013
2 class | 7 order 13 family 14 genus 17 Species 1112 | 30.19
2
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