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1. foomgwo bmlbob 56 bLbgs ogwwo Lobgmdgdol godmzagbs

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

153300930 G9MOGHMO00L 30doMaMsB0Yo dodmboggs
abbgoo dmdndfimgmgdo

5900 WO FIOIGHMOME0 dMbs(39990Dg IYMOBMBOM 5F560L BHIMOEHMM0SBY (B
dmeol  sb9g39 Ls33wg3  GHYMoGHMM0sDYg) abgzwgds T9gdgao  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 fomgen 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 AgnMozn (Zamenis longissimus)

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

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



L5399 33¢930L 8g9ando

boggarg  Lodmdomgdo  d0dobsGmgmds 26 ©d 27  md@mddgml,  dmobggzols
dmbogodswodgdHdo, 08obscg  F3sbolfymol  bgmdsdo, 33wgzs  0dobsMIgMdOS

0900993560 Bool gmqxsbTgo 10 89EEMm0sb 3mMHoE™&mTo ©s g sdwgd oM EHowmsb
25 8 056 MHooLdo.

33193990l 39M0m©do  bsdmgzbo odbs d9dapo bmzgwgdo s dsmo  sOLYdMIOL
©059505L3M9d90 bodsbfiywrgdo.

dvdndfmgzcmgdo: Gwes (Canis aureus), 3mMs csmgo (Ursus arctos)

506390 gd0s: OO FMHYo 3MmEos, 35830, 13306Bs, oo ffogfiogs, Bsgo Foghogs,
Bbo330, Af3s6mes.

Herpetofauna: gobogs (Hyla orientalis), &dol dsysgo (Pelophylax ridibundus) s fomgen
dmi9s bgerogo (Darevskia parvula).

33w930L 39Momdo floomgwo bmLbols Lobgmdgdom@sb basdmgzgbo ogbs MMy @smM30L
(Ursus arctos) s®bgdmdol  ©sds@sbidy«mgdgero  60ds6fgsco (GPS  3mm®©obs@gdo:
268694.96 m E 4625113.00 m N / 269047.60 m E 4624265.38 m N / 267660.78 m E 4621299.80)

Pyoamodmgdol  GgmodmMmos (o obJ3g dogamo dEnbsfmy gogms) HoMmdmowagbl
3933960990 Loesdob®al 3sd0Ge@ L (Mertensiella caucasica) (00993s 3909 31FomdoLS

396 0965 653360).

3m33s605 MACX ol 06506M700L gobEbogdnm dnbsfmy gngmsl Hymoalb g3memagonmo
bofmyxo Homdmocoggbl 1,011 82/9, Lonsbsg 3Mmad@&obsm3zal smadymo 0gdbgds 13 m/§
dm@Eymmody (150-200 38 dmEnamdol dogoom) MoE domIMa35eigMm3bx0sbg (Boyboby)
dnbndsemymo B70mJdgegds ngbgds
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b339¢79 bsd8502980 BsHs69829¢00 0465 bober dgdosdolb 8og6

331930 30Bsbo:

1. Bo3gwgzo  ™d0gdBHol  9339bsdgms  Lobgmdgdol 0wgbEGH0R0E0MYdS
©YGHOMH0bMbgdol 990969;

2. @30, Logmmbol 4398 Iyma0, 96gdmemO, 033050 S B3, HEPMBIME
b/@s  9hmzbmer  mbgbg  sLsbodbogo  Lobgmdol  0abEGogoEoMgds s
500L53Yma39geol GPS 300060 ©0b5@ 900l sx0dboMgds.

3. 93965695 (35003999 LEHYMOGOBY 3OMgdEob Bgdmddggdoom sdmf3gmeo
39930930 F9R5L90s s F9856MHBOEGdG0 56/5 Bo3MBLYM3s30Mm VMboldogdgdols
39bLoBE3GS.

33€g30L dgmmgdo:

939boMgMEmdol s  BEmO®ol  063963H9M0Bs300Lmz0L  2sdm3z094gbgom
356G Mo goMEO. 390dmE, Jool 4olHzdmog 10 3-0sbo (5-5 memgg dbstgls)
3MO0MO0L s Yo50gdol Locmsgzgdo 700 8 2 Jglfogems.

939botgms  LobgmdMH030  0IbEHORB0I>300LMZOL  2sdm3z094gbgm ,LodsMNzgwomls
Remeol” (Ketzkhoveli, Gagnidze, 1971-2016) @5 sGLgdero bbgs garmMobdmeo
B9Ubgdol (Dimitreewa, 1990 a, 1990 b; Czerepanov, 1995; Gagnidze, 2005) dobgz00.
AogumbmdonMmo  dmbszgdgdo s  Lobgmdsms  bmIB3wsGMMOL 350 YIMHMDS
390059m{jds 93969609 BHoJumbmdool LogmmsdmMolm Imbs3gdms dsbsdo (The
Plant List Vers. 1, 2010). 939bs6gms Lobgmdgdolmgol LogmMmbol 3o gam®ogdo
2960L5BO3M  LoJoMmzgwml fomgwo bmubol (2014) s germdsgrmémo TUCN
B9Ubob ( https://www.iucn.org/ ) dobggom.

L5399 331939906 MM MOMMYMO  IEWEo, Lsgdmbol J398 dymao,
96009360, 0830500 5 BHZS, AMBSEME 96/©d 9H™M3bv)e Mbybg slsbodbsgo
LobgMOOLMZ0L A9BOLIBOZMS GPS 3mMmMHObsEgd0: 30dgEo, sbgo s Lodsmeg
D030l MboB. F9IVGIMWo 0gbs MOMMGMO JerMdIE 56/ gPmzbmen
©MbgHY 3790 Lobgmdol BmEHMAsbogns.
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153320930 G9MOGHMM00L BMydso dodmbogngs:

530l Mgy0mbdo M0 HGOIMWos FermOOL MbogswGo s  dzgwglo
3M33wgdbgdo.  Mga0mbo  BXMOOLEGHMWO  M35LIBOMOLOm  HoMTMo9bL
30bymol Hgxodol )dbodzbyrrmzsbgl by §aOGowl, Lswsg g3gwwrsby
RQIOOME  9OoL  HoMImygboro 53  MYRMR0dobmzol  sdabolinsmgdgwro
REMOOLEGHMWOo  FM35¢RIOM3690s @O 9T FMZ5RgMHM3b69d00  dgddbogro
Lbgoolbgs GHodob 53m®mds30900 ©s 930mbolEgdgdo (Kolakovskii, 1974; Kikvidze,
Ohsawa, 2001. Nakhutsrishvili, 2013). 3mbaGo  Godol  Gyggoobomgol
©535bB0sMYdgo F3965M9MOL oS 5F5MOL 3500FSGHMS IO TBIOM369dsL
@5 MB03oMOHMBSL AoBLEBOZMOZL FolBo EsLOgWgm F9s sDBoMEmO, 3063560,
b3 ®63995H039m0L s BodoMmM39wMm-0019MH gm0l (5F5Mo-5GM3060L) 9bgdx®o
5 3006OHMEMIIMOHO 2530390900l IJmbg Lobgmodol 9;39656M9gd0L gogzcMEgE9ds.
b530bLYMZ530m 360I369EMBOL  BHIMOEGHMM0gdOL Fomowo 3MbB3gbGH®SE00L 2odm
33069 BH9O0GHMM0ME J51dE909dd0, 5F5M0L MR0Mbol Momddol dmerosbo boflowo
0mbgdol o330l dbmxwom  gmbool (WWEF) 8096 0©qb@ogoso®gdrwmos,
O3 Bo3mblgM3530Mm© 3M0MOHOGIGHME JOM-9Mm 439wsbg 860d36gwm3s6
AIO0GHMO0s© 98096 3533580580.  9dgob  2odmdobotg,  g3zgems  Lobol
00g83M5LGHMOMIGHMONWO 5d3H03Mds 5FIMOL BHIMOGHMOM05DY Aobobowgds, Mmam®3
339b30Mcms© Fo0owo Logmmbol dmd3ggwro §dggds doMmIMIZ35RBgMHM3BJdOL
9OMBooL M35eLIBOOLOM.

153327930 G9M0GHMM00L BMYso dodmboegs
530l Mgy0mbdo  M3s0HGIMWos FermMoL  Mbogsmo s  dzgwglo
3M33wgdbgdo.  Mga0mbo  BXMOOLEGHWMWO  M35LIBOOLOm  HoMTMo9bL
30bymolb Hgzodol )dbodzbyrrmasbgl by §aOHowl, Lswsg g3gwwsby
QOOOME  MHoL  FoMImygboro 93  MRMR0dobmzol  sdabolinsmgdgwro
REMOOLEGHWMWOo  FM035¢RIOM3690s @O 5T FM35¢RgOHM3b690000  dgddbogro
bbgoolbgs GHo3ol Rm®mds30930 s 93mbobGgdgdo (Kolakovskii, 1974; Kikvidze,
Ohsawa, 2001. Nakhutsrishvili, 2013). 3m@bado  GHodob  Gyggdolomgols
©535b5L0sMYdGO F39656M9MOl oMo 5F5MOL 3500FGHMS FMOZ5¢TBIOM3b9dL
@5 B3O MOHMBSL AoBLEBOZMOZL Foldo EsLsggm 895 sDBoMEO, 3063560,
b3958995H039000L s BodsMMNZ9EM-OJgo0L (5FM9-5003060L) 9badmEo
5 3006OHMEMIIMOHO 293039900l IJmbg Lobgmdol I(39696M9gd0L gogzMEIEX9ds.
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L53MbLYMZs30Mm 360369 MBdOL  BHIMOBHMM0gdIOL Towsero 3mb3gb@Mmoool 4odm
33069 GH9O0GHMO0M JobdE5093d0, 5F5MOL MQ0MbOl M0mddol dmnerosbo bofowo
0bgdol o330l  bmxywom gmbool (WWF) 8096 0©9b3¢oxo306090w9wos,
amO3 Bs3MbLYM3530Mm© 3OOMMOEGHIGHMW 9OH-9hHo 439wobHg 9603369 m3z56
AIO0GHMM05©  58096M35335L0530.  5dgob  2odmBobotyg,  g3zgams  Lobols
03g3M5LGHOMIGHMIONWO 5d3H03MdS 5FIMOL BHIMOBHMOM05DY A5bobogds, MmO 3
3396305 oo LogMmbol dmdE39eo §dggds d0MmIMI35¢a3gMHM369d0L
JOHMBoOL M35BIBOOLOM.

33965MgME@dOL s 35009 JOoL Bmyswo dodmbowngs

1533093 BIOGHMO05DY oMM FoMdmygbowos 3mwbmMo MHgwod@mdo
LobgMdOm IOEIMIO FgMGMRMO™3360 By, OMIgETol EMIobo®mgdgb Hodwo
(Castanea sativa), d«tygobo (Alnus barbata), {jogzgero (Fagus orientalis), 35335b09960
Gabows  (Carpinus caucasica), 31939 2963399 dmbs339mgdDy  43b39dS
503mbogemeo 65d30 (Picea orientalis).

9e0gMo bsboom g3bggds Bodowgwgs (Ficus carica), JmMsxgo (Acer laetum),
B399 906030 b939MPbowo (Acer campestre).

9399990 godsBHMbgdMos JoMHOMOIE MYJWod@eo 8BJqdo: 3mbGHmL ddgMo
(Rhododendron ponticum), {}go3o (Prunus laurocerasus), ogero (Rhododendron luteum),

00300000 bgdsa356M0 dmEg0 (Vaccinium arctostaphyllos).

15330930 BH9M0GHMMO00L FemMoL LobgmdMmoz0 IMgzseggMM3bgds:
1533093 GOM0GHMM05Bg B396L B0ge SO0 Lobgmdgdo dmEgdros gbHowdo:

Plants checklist of Aqutsa Status

Acer campestre

Acer laetum C.A.Mey.

Alnus barbata C.A.Mey.

Asplenium trichomanes L. (A.melanocaulon Willd.)

Athyrium filix-femina (L.) Roth.

Bellis perennis L.

Calamintha menthifolia Host.

Carex sylvatica Huds.

Carpinus betulus L. (C.caucasica Grossh.)

Castanea sativa Mill. Georgian Red List (VU)
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Crassocephalum crepidioides (Benth.) S.Moore

Cynoglossum creticum Mill.

Digitalis ferruginea L.

Dryopteris affinis Fraser-Jenk

Dryopteris carthusiana (Vill.) H.P. Fuchs

Fagus orientalis Lipsky

Erigeron annuus (L.) Pers.

Festuca montana Bieb.

Ficus carica L.

Galinsoga ciliata (Rafin) Blake

Geranium robertianum L.

Hedera colchica (C.Koch) C.Koch

Hedera helix L.

Hydrocotyle vulgaris

Hypericum androsaemum L.

Hypolepis punctata (Thunb.) Mett.

llex colchica Pojark.

Prunus laurocerasus L.

Phyllitis scolopendrium (L.) Newm.

Phytolacca americana L.

Picea orientalis (L.) Link

Plantago major L.

Poa annua L.

Polygonum hydropiper L.

Polypodium vulgare L.

Polystichum aculeatum (L.) Roth.

Polystichum setiferum (Forssk.) Moore ex Woynar

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Pteridium tauricum V.Krecz.

Pteris cretica L.

Rhododendron luteum Sweet.

Rhododendron ponticum L.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Salvia glutinosa L.

Sambucus ebulus L.

Sambucus nigra L.

13



Smilax excelsa L.

Tilia caucasica Rupr.

Trachystemon orientalis (L.) G.Don fil.

Trifolium pratense L.

Urtica dioica L.

Vaccinium arctostaphylos L.

Viola alba ssp. scotophylla Jord.

1533093 BIOOEGHMO05Dg ROJLOMGOI0s 124 Lsbgmds, HMTGE o6 4 Lobgmds
560 LyJoOMZg ML Homgwo bylbol: Castanea sativa (VU), Juglans regia (VU), Taxus
baccata (VU), Ulmus glabra (VU).

1533093 GIOO0GHMOMH05Dg 0JLoMS 1 96EIFMMO BoEIbMZ60 Lobgmds, 5F5M0L
96900 -Angelica adzharica.

Pomgwo bMmLboll s 9bgdM©o Lobgmdgdol GPS 8mbs399900 o Bm@GMmaoloens
93999905 BsM 1-0b Loboo.

939boMgms  39e3gMe  Lobgmdgdbg 3MHMmgd@ol  bgdmddgwgdoom  sdmfizgmeo
3999300900L GgnsLgds s 8935000090 56/s L3MmbLYM3530M Mmbolidogdgdols
39bLoBE3GS.
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Ulmus glabra Huds. Georgian Red List (VU)
2 pieces

269028.479




Ulmus glabra Huds.
4 pieces

Georgian Red List (VU)

268852.017
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Georgian Red List (VU)

Ulmus glabra Huds.

268848.910

4625814.703
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Ulmus glabra Huds. Georgian Red List (VU)

268762.951
4625857.657
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Angelica adzharica Pimenov

Endemic of Adjara

Starting point 268760.355
4625849.305

The last point 268730.401
4624933.898
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Ulmus glabra Huds.

Georgian Red List (VU)

268693.922
4625874.574

21



Taxus baccata L.

Georgian Red List (VU)

268618.225
4625650.114

E
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Juglans regia L.

Georgian Red List (VU)

268643.711
4625485.088
3 pieces
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Juglans regia L.

Georgian Red List (VU)

268655.787
4625497.536
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Juglans regia L.

Georgian Red List (VU)

268676.943
4625473.170
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Juglans regia L.

Georgian Red List (VU)

268715.484

4625248.399
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Georgian Red List (VU)

Ulmus glabra Huds.

268669.729

4625044.497

27



Castanea sativa Mill.

Georgian Red List (VU)

268977.788

28



Castanea sativa Mill.

Georgian Red List (VU)

268948.694
4624769.466
3 pieces
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Castanea sativa Mill. Georgian Red List (VU)

268933.854
4624686.806
4 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

268926.030
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Castanea sativa Mill.

Georgian Red List (VU)

268922.245
4624624.031
4 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

269039.888
4624466.717
2 pieces
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Georgian Red List (VU)

Castanea sativa Mill.

269039.888
4624466.717
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Juglans regia L.

Georgian Red List (VU)

269089.108
4624370.072
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Castanea sativa Mill.

Georgian Red List (VU)

269040.450
4624301.957

36



Castanea sativa Mill.

Georgian Red List (VU)

269074.024
4624224.829

37



Castanea sativa Mill.

Georgian Red List (VU)

269267.823
4624117.971
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Castanea sativa Mill.

Georgian Red List (VU)

269305.671
4624049.045
2 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

269319.566
4624028.724
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Castanea sativa Mill.

Georgian Red List (VU)

269318.205
4623929.194
5 pieces
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Castanea sativa Mill. Georgian Red List (VU)

269328.962
4623906.324
3 pieces




Georgian Red List (VU)

Castanea sativa Mill.

268968.879

4623003.481
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Castanea sativa Mill. Georgian Red List (VU)

268384.887
4622302.387
2 pieces
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Juglans regia L.

Georgian Red List (VU)

265340.216
4619016.213
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Castanea sativa Mill.

Georgian Red List (VU)

265351.085
4619089.960
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Taxus baccata L.

Georgian Red List (VU)

265342.471
4619033.708
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Castanea sativa Mill.

Georgian Red List (VU)

265374.981
4619317.266

48



Ulmus glabra Huds.

Georgian Red List (VU)

266510.084
4620074.020

49



Castanea sativa Mill.

Georgian Red List (VU)

266667.378
4620771.076

50



Castanea sativa Mill.

Georgian Red List (VU)

266710.341
4620796.625
2 pieces
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Castanea sativa Mill. Georgian Red List (VU)

267314.907
4620904.664

Juglans regia L. Georgian Red List (VU)

267314.907
4620904.664

52



Castanea sativa Mill.

Georgian Red List (VU)

267291.808
4620926.700

53



Juglans regia L.
3 pieces

Georgian Red List (VU)

267313.363
4620980.685
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Castanea sativa Mill.

Georgian Red List (VU)

267419.922
4621186.435
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Castanea sativa Mill. Georgian Red List (VU)

267516.610
4621180.406




Castanea sativa Mill.

Georgian Red List (VU)

267556.028
4621239.528
2 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

267643.533
4621302.922
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Georgian Red List (VU)

Castanea sativa Mill.

267671.787
4621289.268

59



Castanea sativa Mill.

Georgian Red List (VU)

267810.965
4621674.923

60



Juglans regia L.

Georgian Red List (VU)

267810.965
4621674.923

61



Castanea sativa Mill.

Georgian Red List (VU)

267862.011
4621733.697
2 pieces

62



Castanea sativa Mill.

Georgian Red List (VU)

267890.922

4621752.721
2 pieces

63



Castanea sativa Mill.

Georgian Red List (VU)

267945.476
4621818.723
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Castanea sativa Mill. Georgian Red List (VU)

268005.447
4621875.722
2 pieces

65



Georgian Red List (VU)

Castanea sativa Mill.

268104.208
4621957.527

3 pieces

66



Juglans regia L.

Georgian Red List (VU)

268104.208
4621957.527

67



Castanea sativa Mill. Georgian Red List (VU)

268128.578
4621983.759
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Class Order Family General Species Ind/m? g/m?

Insecta Ephemeroptera 1.Heptagenidae 1. Rhithogena Rhithrogena aurantiaca 22 0.052

2. Epeorus Epeorus torrentium 81 2.346

3. Ecdyonurus Ecdyonurus fluminum 52 5.587

2. Baetidae 1. Baetis Baetis rhodani 7 0.081

2. Centroptilum | Centroptilum luteolum 7 0.155

Total Ephemeroptera 169 8221
Trichoptera 1.Hydropsychidae | Hydropsyche Hydropsyche pellucidula 1687 19.891

2. Rhyacophilidae Rhyacophila Rhyacophila septentrionis 67 1.976

3.Polycentropodida | Polycentropus Polycentropus sp. 15 0.126

4. Limnophilidae Limnephilus Limnephilus sp. 7 0.096
Total Trichoptera 1776 22.089
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https://en.wikipedia.org/wiki/Centroptilum

Plecoptera 1.Perlidae Perla Perla abdominalis 22 0.895
2.Perlodidae Perlodes Perlodes dispar 67 3.130
3. Leuctridae Leuctra Leuctra prima 52 0.001
4. Nemouridae Nemura Amphinemura cinerea 89 0.259
Total Plecoptera 230 4.285
Diptera 1. Chironomidae Chironomus Tendipedidae 15 0.022
2.Melusinidae Melusina Simulium sp 15 0.925
3. Blepharoceridae | Blepharocera Blepharocera sp. 15 0.022
4.Tipulidae Tipula Tipula sp. 22 2531
5. Diptera sp. larva 7 0.007
Total Diptera 74 3.507
Coleoptera 1.Chrysomelidae Donacia Donacia marginata 15 0.001
2.Hydrophilidae Hydrobius Hydrobius sp. 15 0.437
Total Coleoptera 30 0.438
Total 2069 3854
Insecta
Oligocha Oligochaeta sp. 52 0.229
eta
Turbellar Planaria sp. 111 1.043
ia
Total 2232 39.812

15332930 B9M0GHMMO0L MbgMbdgrmms Bmas©o Jodmboengs

900.20009w530 Esx0JLoMEs Mbgebgdwmms 3 3wsbol (3(gMHgdo, mEoymdgEHgdo s
AGMOBY60900) 5 GogoL, 17 mxsbol s 19 33500l 22 Lobgmds. 3M9Hgdol 3enslosb

3653500x39M0Mm360000m 5-5 Lobgmdoo godmoMmBgzs ghmworMgdo (Ephemeroptera) s

MOROM0569d0 (Diptera ).
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Survey Timescale and Location

Survey was conducted along the river Chvanistskali (Branch Gidela), in Shuakhevi municipality
villages: Zemo Khevi, Brili, Zhanivri, and Tsklisakari, on 26 th and 27 October 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:

Eurasian Badger (Melesmeles)

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

Small Mammals

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

Tab. Small Mammals species in Adjara

Ne Species latin name

1. Erinaceus concolor

2. Talpa caucasica

3. Sorex raddei

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

7. Myotis mystacinus group
8. Nyctalus noctula

9. Nyctalus leisleri

10. Eptesicus serotinus

11. Pipistrellus pipistrellus
12. Pipistrellus nathusii

13. Hypsugo savii

14. Plecotus auritus

15. Lepus europaeus

16. Sciurus anomalus

17. Sciurus vulgaris

18. Glis glis

19. Dryomys nitedula

20. Chionomys roberti

21. Terricola majori

22. Sylvaemus uralensis

23. Sylvaemus fulvipectus
24. Sylvaemus ponticus




25. Sylvaemus mystacinus
26. Mus musculus

27. Rattus rattus

Birds

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

# Species

1 Black Kite

2 Sparrowhawk

3 Goshawk

4 Honey Buzzard

5 Buzzard

6 Long-Legged Buzzard
7 Cuckoo

8 Wryneck

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

13 Crag Martin

14 Swallow

15 House Martin

16 | Water Pipit

17 | Tree Pipit

18 Pied Wagtail

19 Grey Wagtail

20 Wren

21 Dunnock

22 Robin

23 Nightingale

24 Redstart

25 Black Redstart




26 Stonechat

27 Blackbird

28 Song Thrush

29 Mistle Thrush

30 Blackcap

31 Chiffchaff

32 Goldcrest

33 Spotted Flycatcher

34 Blue Tit
35 Great Tit
36 Coal Tit

37 Long-Tailed Tit

38 Nuthatch

39 Treecreeper

40 Red-Backed Shrike

41 Lesser Grey Shrike

42 Jay

43 Raven

44 Hooded Crow

45 House Sparrow

46 Chaffinch

47 Hawfinch

48 Greenfinch

49 Goldfinch

50 Scarlet Rosefinch
51 Crosshill

52 Corn Bunting

53 Rock Bunting

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




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

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

Field Survey Result

Field survey was conducted on 26 th and 27 th October 2020 in Suakhevi municipality, along
Gidela 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: Golden Jackal (Canis aureus), Brown Bear (Ursus arctos)

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



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

During survey was observed (existence fact / GPS Coordinates: 268694.96 m E 4625113.00 m N
/269047.60 m E 4624265.38 m N / 267660.78 m E 4621299.80 m N) one Red-list species Brown
Bear (Ursus arctos)

Water intake location is potential habitat of Caucasian salamander (Mertensiella caucasica)
(However was not found during the observation).

According to the information provided by MACS engineers, the water flow of the Gidela River is
1,011 m3/ s. According to the preliminary design, the water abstraction should be 150-200 mm.
diameter pipes and quantity should not exceed 13 I / s. Depending on the scale of project impacts
on biodiversity is minimal and can’t be effected.



Botanical Survey
Purpose of the Survey

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

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

5. Assess project impact concerns on individual plant species and identify mitigation and / or
conservation measures;

Research methodology:

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

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

Definition categories for plant species was determined according to the Georgian Red List (2006)
and the Global 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.

Baseline review of the study territory

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

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

and migrating wildlife in Ajara.

General overview of vegetation and habitats of the study area.

The study area is mainly represented by a mixed deciduous polydominant forest rich in
Colchis relict species, which is dominated by: Alder (Alnus barbata), Oriental spruce (Picea
orientalis); Caucasian fir (Abies nordmanniana), Oriental beech (Fagus orientalis), Caucasian
Chestnut (Castanea sativa), hornbeam (Carpinus caucasica), EIm (Ulmus glabra), Poplar
(Populus tremula).

Relatively rare can be found: Walnut (Juglans regia), Common yew (Taxus baccata), Wild
cherry (Prunus avium), Maple (Acer laetum), Norway maple (Acer platanoides), Field Maple
(Acer campestre).

The main shrubs in the forest are: Vaccinium arctostaphyllos, Salix caucasica, Rhododendron
ponticum, Rhododendron luteum, Rubus hirtus, Rubus caucasicus, Ilex colchica, Viburnum
orientale, Daphne pontica.

In the study area we found the endemic species of Adjara Angelica adzharica, which is quite
frequent along the river Gidela. We have taken the coordinates of the starting and ending
points of this species given in the Appendix.

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 Gidela Status

Abies nordmanniana (Stev.) Spach

Acer campestre L.

Acer laetum C.A.Mey.
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Acer platanoides L.

Agrostis tenuis Sibth.

Ajuga reptans L.

Alchemilla persica Rothm. (A.oxysepala Juz.)

Alnus barbata C.A.Mey.

Angelica adzharica M.Pimen.

Adjarian endemic

Anthriscus sylvestris (L.) Hoffm.

Artemisia vulgaris L.

Aruncus vulgaris Rafin.

Asperula odorata L.

Asplenium adiantum-nigrum L.

Asplenium trichomanes L.

Astragalus glycyphyllos L.

Athyrium filix femina (L.) Roth.

Bellis perennis L.

Bromus sylvaticum (Huds) Beauv.

Calamagrostis arundinacea (L.) Roth.

Calamintha grandiflora (L.) Moench

Calistegia silvatica (Kit.) Griseb.

Campanula alliariifolia Willd.

Campanula cordifolia C.Koch

Cardamine hirsuta L.
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Cardamine parviflora L.

Carpinus betulus L.

Castanea sativa Mill.

Georgian Red List (VU)

Centaurea salicifolia Bieb.

Cerasus avum (L.) Moench

Cicerbita bourgaei (Boiss.) Beauverd

Cicerbita petiolata (C.Koch) Gagnidze

Cirsium hypoleucum DC.

Cirsium vulgare(Savi)Ten.

Clinopodium umbrosum (Bieb.) C.Koch

Corylus avellana L.

Daphne pontica L.

Dentaria bulbifera L.

Digitalis ferruginea L.

Dipsacus pilosus L.

Dorycnium graecum (L.) Ser.

Dryopteris carthusiana (Vill.) H.P.Fuchs

Dryopteris filix-mas (L.) Schott

Epilobium lanceolatum Seb.& Mauri.

Epilobium parviflorum Schreb.

Erigeron annus (L.) Pers.

Euonymus europaea L. (E.floribunda Stev.)
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Euonymus latifolia (L.) Mill.

Fagus orientalis Lipsky

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

Fragaria vesca L.

Frangula alnus Mill.

Galeopsis bifida Boenn.

Gallium rotundifolium L.

Gentiana schistocalyx (C.Koch ) C.Koch

Geranium robertianum L.

Geum urbanum L.

Hedera colchica (C.Koch)C.Koch.

Heracleum sosnowskyi Manden.

Hydrocotyle ramiflora Maxim.

Hypericum bupleroides Griseb.

llex colchica Pojark.

Impatiens noli-tangere L.

Juglans regia L.

Georgian Red List (VU)

Lapsana intermedia Bieb.

Laurocerasus officinalis M. Roem.

Leontodon danubialis Jacqg.

Lysimachia verticillaris Spreng.

Melampyrum arvense L.
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Melandrium balansae Boiss.

Mentha longifolia (L.)Huds.

Mycelis muralis (L.) Dumort.

Myosotis sparsiflora Pohl

Myosotis sylvatica Ehrh. ex Hoffm.

Oxalis acetosella L.

Pachyphragma macrophyllum (Hoffm.) N.Busch

Petasites albus (L.) Gaertn.

Petrorhagia saxifraga (L.) Link

Phleum alpinum L.

Picea orientalis (L.) Link

Plantago lanceolata L.

Plantago major L.

Poa annua L.

Poa pratensis L.

Polystichum aculeatum (L.) Roth ex Mert.

Populus tremula L.

Potentilla micrantha Remond ex DC.

Prenanthes purpurea L.

Primula sibthorpii Hoffmgg.

Prunella vulgaris L.

Psoralea acaulis Stev.
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Pteridium tauricum V. Krecz.

Pyrethrum macrophyllum (Waldst. And Kit.) Willd.

Pyrola media Sw.

Ranunculus ampelophyllus Somm. et Lev.

Rhododendron ponticum L.

Rhododendron luteum Sweet.

Rubus caucasicus Focke

Rubus hirtus Waldst.& Kit.

Rumex acetosella L.

Rumex obtusifolius L.

Ruscus colchicus P.F.Yoe

Salix caucasica Andersson

Sambucus ebulus L.

Senecio propinquus Schischk.

Sanicula europaea L.

Sedum stoloniferum S.G.Gmel.

Stachys sylvatica L.

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

Symphytum asperum Lepech.

Tanacetum sorbifolium (Boiss. ex Boiss.) Grierson

Taxus baccata L.

Georgian Red List (VU)

Tilia begoniifolia Stev.
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Trachystemon orientalis (L.)G. Don fil.

Trifolium pratense L.

Ulmus glabra Huds. Georgian Red List (VU)

Urtica dioica L.

Vaccinium arctostaphylos L.

Valeriana alliariifolia Adams

Veronica officinalis L.

Viburnum orientale L.

Vicia balansae Boiss.

Vicia crocea (Desf.) Fritsch

Viola reichenbachiana Jord.ex Boreau

There are 124 species were recorded in the study area, of which 4 species are on the Georgian Red
List: Castanea sativa (VU), Juglans regia (VU), Taxus baccata (VU), Ulmus glabra (VU).

1 herbaceous species are endemic to the study area: endemic of Adjara - Angelica adzharica.

Red list and endemic species GPS data and photographs are given in Appendix 1.

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

Of the red list species recorded in the study area, all are large tree plants. As it is known, heavy
equipment will not be used for laying water pipes, therefore the impact of the project on these trees
will be minimal. However, endemic grass species were observed in the project area, which are at
high risk of impact. For endemic grass species it is desirable to transplant it before the start of the
work process, as well as to collect the seeds and sow after the end of the work process.
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The following recommendations should be considered for maximum conservation
vegetation:

Instructing staff on the need and rules for vegetation protection;

Prohibition of storage / sorting of material in the root zone of woody plants;
Where possible, leave the roots of the cut plant in the ground for future emergence;
Ensuring proper operation of equipment to prevent soil contamination;
Compliance with fire safety norms.

Carrying out recultivatoin works after the completion of construction.

of
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Appendix 1. GPS Data and Photographs of Red List Species of Gidela project

Ulmus glabra Huds. Georgian Red List (VU)
2 pieces
269028.479
4625841.563
O
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Ulmus glabra Huds.
4 pieces

Georgian Red List (VU)

268852.017
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Georgian Red List (VU)

Ulmus glabra Huds.

268848.910

4625814.703
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Ulmus glabra Huds. Georgian Red List (VU)

268762.951
4625857.657
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Angelica adzharica Pimenov

Endemic of Adjara

Starting point 268760.355
4625849.305

The last point 268730.401
4624933.898
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Ulmus glabra Huds.

Georgian Red List (VU)

268693.922
4625874.574
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Taxus baccata L.

Georgian Red List (VU)

268618.225

4625650.114

E
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Juglans regia L.

Georgian Red List (VU)

268643.711
4625485.088
3 pieces

26



Juglans regia L.

Georgian Red List (VU)

268655.787
4625497.536
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Juglans regia L.

Georgian Red List (VU)

268676.943
4625473.170
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Juglans regia L.

Georgian Red List (VU)

268715.484

4625248.399
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Georgian Red List (VU)

Ulmus glabra Huds.

268669.729

4625044.497
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Castanea sativa Mill.

Georgian Red List (VU)

268977.788
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Castanea sativa Mill.

Georgian Red List (VU)

268948.694
4624769.466
3 pieces
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Castanea sativa Mill. Georgian Red List (VU)

268933.854
4624686.806
4 pieces

33



Castanea sativa Mill.

Georgian Red List (VU)

268926.030
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Castanea sativa Mill.

Georgian Red List (VU)

268922.245
4624624.031
4 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

269039.888
4624466.717
2 pieces
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Georgian Red List (VU)

Castanea sativa Mill.

269039.888
4624466.717
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Juglans regia L.

Georgian Red List (VU)

269089.108
4624370.072
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Castanea sativa Mill.

Georgian Red List (VU)

269040.450
4624301.957

39



Castanea sativa Mill.

Georgian Red List (VU)

269074.024
4624224.829
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Castanea sativa Mill.

Georgian Red List (VU)

269267.823
4624117.971
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Castanea sativa Mill.

Georgian Red List (VU)

269305.671
4624049.045
2 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

269319.566
4624028.724
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Castanea sativa Mill.

Georgian Red List (VU)

269318.205
4623929.194
5 pieces
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Castanea sativa Mill. Georgian Red List (VU)

269328.962
4623906.324
3 pieces




Georgian Red List (VU)

Castanea sativa Mill.

268968.879

4623003.481
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Castanea sativa Mill. Georgian Red List (VU)

268384.887
4622302.387
2 pieces
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Juglans regia L.

Georgian Red List (VU)

265340.216
4619016.213
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Castanea sativa Mill.

Georgian Red List (VU)

265351.085
4619089.960
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Taxus baccata L.

Georgian Red List (VU)

265342.471
4619033.708
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Castanea sativa Mill.

Georgian Red List (VU)

265374.981
4619317.266
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Ulmus glabra Huds.

Georgian Red List (VU)

266510.084
4620074.020
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Castanea sativa Mill.

Georgian Red List (VU)

266667.378
4620771.076
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Castanea sativa Mill.

Georgian Red List (VU)

266710.341
4620796.625
2 pieces
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Castanea sativa Mill. Georgian Red List (VU)

267314.907
4620904.664

Juglans regia L. Georgian Red List (VU)

267314.907
4620904.664

55



Castanea sativa Mill.

Georgian Red List (VU)

267291.808
4620926.700
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Juglans regia L.
3 pieces

Georgian Red List (VU)

267313.363
4620980.685
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Castanea sativa Mill.

Georgian Red List (VU)

267419.922
4621186.435
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Castanea sativa Mill. Georgian Red List (VU)

267516.610
4621180.406




Castanea sativa Mill.

Georgian Red List (VU)

267556.028
4621239.528
2 pieces

60



Castanea sativa Mill.

Georgian Red List (VU)

267643.533
4621302.922
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Georgian Red List (VU)

Castanea sativa Mill.

267671.787
4621289.268
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Castanea sativa Mill.

Georgian Red List (VU)

267810.965
4621674.923
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Juglans regia L.

Georgian Red List (VU)

267810.965
4621674.923
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Castanea sativa Mill.

Georgian Red List (VU)

267862.011
4621733.697
2 pieces

65



Castanea sativa Mill.

Georgian Red List (VU)

267890.922

4621752.721
2 pieces
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Castanea sativa Mill.

Georgian Red List (VU)

267945.476
4621818.723
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Castanea sativa Mill. Georgian Red List (VU)

268005.447
4621875.722
2 pieces
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Georgian Red List (VU)

Castanea sativa Mill.

268104.208
4621957.527

3 pieces
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Juglans regia L.

Georgian Red List (VU)

268104.208
4621957.527

70



Castanea sativa Mill. Georgian Red List (VU)

268128.578
4621983.759




Ichthyological Survey
Location of the study area and period of the study

Field surveys were conducted in the gorge of the river Chvanistskali, in particular in the village of
Tskisakari in Shuakhevi Municipality, in October 26, 2020.

Research Objective:
1. Study of ichthyofauna of the study object;

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

3. Assess the scale of the impact of the works envisaged by the construction plan of the water
supply intake in the village of Brili 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

Only trout (Salmo fario Linnaeus, 1758) inhabits the study area, which represents the river Gidela,
a small tributary of the river Chvanistskali, which in turn is a tributary of the river Adjaristskali.

The Gidela River is not characterized by flooding as a result of land sliding, although the forest
cover is fully preserved and no erosion occurs, making it an ideal environment for stream trout
habitat and breeding. This characteristic is a rare condition throughout Georgia today. The river is
not characterized by sharp drops, it is rich with abundant locations for the trout reproduction like
sandy substrates (see photo). Two small tributaries join the river in the downstream of the water
intake.

providing some compensation in case of water abstraction (see photo). During the study, we
visually observed several examples of trout.
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Based on the assessment of the habitat, it can be concluded that upstream and downstream of the
water intakes trout residents are distributed and presumably passing populations that have adapted
to these conditions and after reproduction are distributed along the entire length of the tributary. A
full assessment of population quantities requires some surveys including catches.

Brown trout status.

Brown trout are included in the Red List of Georgia and have been granted international
conservation status (IUCN - Least Concern)

Project impact assessment and recommendations for mitigation measures.

Given the presence of red-listed species in the study area, it is important to focus on the need to
preserve its habitat.

As of today, according to the information provided by MACS engineers, the water flow of the
Gidela River is 1,011 m3/s. According to the preliminary design, the water abstraction should be
150-200 mm. diameter pipes and quantity should not exceed 13 1/s.

In my opinion the river Gidela water debit needs further study since the water debit is lesser than
the given amount (1,011 m®/ s — calculated by engineers). Moreover due to 220mm diameter
pipes it is possible to abstract much more water debit, which should be taken into consideration.

According to the available data, water abstraction with 13 1/ s. will not have a significant impact
on the habitat of the trout in the river Gidela. Although a reduction of water debit, especially during
the summer waterlogging period will negatively impact food organisms and trout habitat
conditions.

Based on above mentioning, I consider it expedient to observe the following conditions during the
construction of the water intake:

A) Accurate calculation of the water debit for avoiding the over abstraction of water;

B) No more than 50 |/ s should be taken out the river without conducting appropriate
additional studies and subsequent relevant conclusions. Over taking of water will damage
the ability of the trout reproduction;

C) Aniron fishing rod or made by other durable material with a cell size of not more than 10
mm shall be installed in the water intake;

D) During the maintenance of water intakes, tree cutting in the vicinity of the river bed should
be minimized in order not to intensify the erosion;

E) To conduct additional ichthyological surveys in August after the commissioning the
operation of water intakes.
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Appendix 1. Photographs

1. Puddles in which Brown trout are observed
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3. Trout hatching areas
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Macroinvertebrate Survey

Aim of surveys:
6. Studying the hydro organisms;

7. Identification of species, calculation of their number and biomass being converted into
square meters;
8. Impact assessment of water supply intake construction works and mitigation measures for

the river Gidela

Methodology:

Surveys on the river Gidela consisted of collection the invertebrates’ samples and treatment.
Samples’ collection and transportation

Collected samples were put in specific jars of 200gr and fixed by 70% alcohol with appropriate
labeling. Species identification was not conducted in the field.

Laboratory analyses of macroinvertebrates’ samples

Surveys consisted of collection and treatment of samples by Jadin Method. Collection and
treatment of invertebrates was conducted by the Kick Net with the collection area of 0.045 m? and
the samples’ filtration net of 500 microns pores. Kick Net is installed at the bottom of surveyed
point and with manual/foot active movement ground is being shaken up. This process should be
lasted quickly. Samples were collecting 2 times at the bottom of 20-25cm. 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. For biomass identification Torsyon scales were used.ure
materials. For biomass calculation Torsyon scales were used. Samples results are presented in the
table below.

General overview of invertebrates in the study area

There were identified 3 classes representatives in fresh water samples (insects, oligochetae and
turbelaria) composing 5 orders, 17 generals, 19 families and 22 species. Insects were presented by
Ephemeroptera and Diptera (with 5 species).

Number of species was 2232 ind/m? with biomass 39.812 gr/m?. Dominant class was insects with
Trichoptera (1776 ind/m?, 22.089 gr/m?) composing 86% and 57% of the whole sample
relatively. On the other hand, number and biomass of Trichoptera is 80% and 55% of the overall
macroinvertebrates’ sample. Prevailed specie was H. pellucidula  with number of 1687 ind/m?
and biomass of 19.891 gr/m?
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Biodiversity, quantity (ind/m?) and biomass (g/m?) indices of fresh water invertebrates in Gidela
(26.10.2020)

Table
Class Order Family General Species Ind/m? | g/m?
Insecta Coleoptera Hydrophilidae | Hidrophilus Hidrophilus 363 0.363
piceus
Hidrous Hidrous sp. 396 0.396
Total 759 0.759
Trichoptera Hydropsychidae | Hydropsyche | Hydropsyche 198 5.412
pellucidula
Polycentropus Polycentropod | Polycentropodida | 66 0.396
idae flavomaculatus
Total 264 5.808
Plecoptera Leuctridae Leuctra Leuctra prima 66 0.066
Total 66 0.66
Diptera Melusinidae Melusina Simulium sp 66 3.696
Chironomidae Chironomus Tendipedidae sp. | 99 0.825
Total 165 4521
Odonata Aeshnidae Aeshnida Aeshnida sp. 33 2.607
Total 33 2.607
Crustacea | Decapoda Gammarus Dikerogammar | Dikerogammarus | 3003 312.3
us haemobaphes 78
Malacostr | Isopoda Philoscidae Chaetophilosci | Chaetophiloscia 33 0.066
aca a cellari
Turbellaria Planaria sp. 66 0.264
Total 3102 312.7
08
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Sum total 4389

327.0
63

Impact assessment of the project implementation and recommendations for mitigation

measures

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