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3393900, G305 LEdMEIMM X530 oYOBEIL OO LYGIcO.

FOH@bob, 5F560oLfiywobs ©s 306Gl 1g3Bol Lobgmdsms Gogdbmbmdow®o dg-

0509396@mds s LabgMdsms GM056MmdOL 0bEgduo dmEgdmeos bHowgddo (3b.2,
3).
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sbowo 2
J6Hmbob, 5Fo60obfigmobs ©s 306080l mg3Bol Labgmdsos
&9gbmbmdom®o 890500950 mds

Jmeebo 33560obfigsemo 306@®odo
600 xbo | 43500 | bobgmds | mxsbo | 33500 | Lobgmds | mxsbo | 23500 | Lobgmds
Acipenseriformes 1 2 4 - - - - - -
Anguilliformes 1 1 1 1 1 1 1 1 1
Atheriniformes 1 1 1 - - - - - -
Cypriniformes 3 18 19 3 10 11 3 14 14
Esociformes - - - - - - 1 1 1
Gobiiformes 1 2 3 1 1 1 1 2 2
Mugiliformes 1 2 3 - - - 1 2 2
Perciformes - - - - - - 1 1 1
Petromyzontiformes 1 1 1 - - - 1 1 1
Pleuronectiformes 1 1 1 - - - - - -
Poeciliiformes 1 1 1 - - - - - -
Salmoniformes 1 2 3 1 2 3 1 2 3
Scorpaeniformes 1 1 1 - - - - - -
Siluriformes 1 1 1 - - - 1 1 1
Syngnathiformes 1 1 1 - - - - - -
Legem: 15 34 40 6 14 16 11 25 26
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gb®owo 3

Lobgmdsms 960056mdoL 06egjuo

obggglo
Jotebo - 57.1 72.7
533Golfigsemo 57.1 - 66.7
3066080 72.7 66.7 -

b0GgbLYBOL Lobgmdsms gHM0s6MdOL 0bgduo Fodmoygbgds Lbgswslbgs dobstols

0gdmomEgbmBgdol dugeglgdol 9gisligdolsmazol, Mog 3sdmomzumgds mMImwoo:

2c

a+h

Lo@s3 @ s b - bbgosabbgs dgloadgdger domigbmBIo s0dmbgboeo Labgmdgdol

59bMd55, € — FoMMZ0L LogOHMM LobYMBIMS MOMEIDMBS.
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530 IV . 8. 3nOHmbo-53Fs60Lfigmol sbob odmomgambol s8:55006gmo
0003350 gMBdOLS S LobMBdMOZ0 IMZ5MBIMHM3BIBdOL BgBslinds

IV .I. 30656 FmHeabol odoongsmbs (gb®.4)

sbéogo 4
00. FmGHmbol odoomgsmbols Gsgzswygmhmgbyds

NeNe

JoGomwo 0bgolvy®o

bsdg60ghm Lobgwfimgds bsbgefingds bsbyefingds

QY
®mdol
LOaGHYL
0/969d
0%bdo

Petromyzontidae Bonaparte, 1831 R, boesdw®sligd®bo | Fam. Lampreys

. Ukrainian
Eudontomyzon mariae (Berg, 1931) Logsdmes Brook Lamprey

II

Acipenseridae Bonaparte, 1831 ax. Bobobgd@bo Fam. Sturgeons

European

Acipenser sturio Linnaeus, 1758 BOOMbYO Sturgeon

d9@oboaro
5
Lodoogg
@l
fomge
6bbsdo,
bBsGMLo
CR

Acipenser stellatus Pallas, 1771 BoM500bo Starry Sturgeon

d9@oboero
N
bogdoGonzgg
@l
ooy
6lbsdo,
bBHsGMLo
EN

Colchic

Acipenser persicus colchicus Marti, 1940 3Mbweo bymbo strurgeon

39530
B30l
>0l
960930,
d9@oboero
N
Lodo@ogg
@l
fomger
6bbsdo,
bBOGHMLO

13




EN
d9@sboero
5
Lodo@omgg

Beluga b
Strurgeon foogw
6lbsdo,
LAGHMLO
EN

39530
B30l
>7Bob
969360
[ IGIGIAY
Black Sea F9g@sboero

salmon > bago®on-
39
foomg
B9lbsdo
LEHsGLo
o - EN)
39530
br30L
>0l
9b6gdn®o
B0OIs;
d9@oboaro
5 bogsMon-
39@b
foomg
6bbsdo
LEsHMLo
» - VU)
0b35%ow®
0 gmMIs>

Caucasian 39335606
Goby 0 969do

306 m-

10 | Neogobius melanostomus (Pallas, 1814) 95330605 QMR Round Goby 39b30Mo

Oywoddo

3mb@m-

393000

5 Huso huso (Linnaeus, 1758) bg0s

6 Salmo labrax Pallas, 1811 9530 DO30L MEORMO

7 Salmo labrax fario Linnaeus, 1758 6535090l Jogdsbo Trout

8 Oncorhynchus mykiss Walbaum, 1792 30LaMGYgs 30¢wdsbo | Rainbow Trout

9 Ponticola constructor (Nordmann, 1840) 90065M0L MG

11 Neogobius fluviatilis (Pallas, 1814) 99930005 OmOX M Monkey Goby

14



O9wodho,
d9@sboaro
5
Lodo®mgg
@l
foog
69lbsdo,
bAHGHMLO
VU

Platichthys flesus (Linnaeus, 1758) 30005o-gmbs _

Silurus glanis Linnaeus, 1758 030 (mdm) Wels Catfish _

9530
Black Sea bo30L
Sandsmelt s7bol

iBiiao

Black Sea
Pipefish

14 | Atherina boyeri pontica Eichwald, 1831 3530 B30l 5009MH0bs

15 Syngnathus abaster Risso, 1827 699boggbs

Gambusia affinis (Baird & Girard, 1853) 390000 Mosquitofish _

. . Flat-Headed
17 | Mugil cephalus Linnaeus, 1758 30850 Mullet
18 Mugil sotuy Basilewsky, 1855 30gbyolio So-iuy Mullet
19 | Liza aurata (Risso, 1810) ®dOMLBIO0 39B35¢0 Golden Mullet

Platichthys flesus (Linnaeus, 1758) 350B5a5-gmbs _

. Three-Spined
Gasterosteus aculeatus Linnaeus, 1758 Lodg 3o Stickleback -

22 Cobitis satunini Gladkov, 1935 banszmbs (339wsbs) Satunini Loach | 3533506

15


http://www.fishbase.org/Summary/FamilySummary.php?ID=440
http://www.fishbase.org/Summary/FamilySummary.php?ID=132
http://www.fishbase.org/Summary/FamilySummary.php?ID=258
http://www.fishbase.org/Summary/FamilySummary.php?ID=216
http://www.fishbase.org/Summary/FamilySummary.php?ID=440
http://www.fishbase.org/Summary/FamilySummary.php?ID=260

Oxynoemacheilus angorae
(Steindachner, 1897)

0 9bgdo

3b63mOo gmFows Angora Loach -

, I 030030
24 | Anguilla anguilla (Linnaeus, 1758) I European Eel
25 Squalius cephalus (Linnaeus, 1758) o8s30 Chub
3mmbgoo
26 | Phoxinus colchicus Berg, 1910 30byOo 3306Bbans Colchic b
’ Minnow 969810
RM6OI>
3Mbyoo
27 fg;;drostoma colchicum Derjugin, J0Ebi6o Bmdo Colchic Nase EBQOB‘Q(;)O
[2IRIgnN
3Mbyoo
28 Gobio lepidolaemus caucasica 50060 Caucasian b
Kamensky, 1901 Gudgeon 969960
RMOI>
. L . 3Mbgom-
29 ?;;;;barbus escherichii (Steindachner, J0wbrGofiag®s Colchic Barbel | sbgmawo
ol 9bgdo
30byoo
30 Alburnus derjugini Berg, 1923 gnebgho ook Colchic Bleak b
(9@s30) 96©9dx60
[2IRIgnN
3Mbyoo
31 z]‘lézgjnozdesﬁzsaatus (Nordmann, . Schneider 155@360@0
[2IRIgnN
3mbgom-
. sbs@mmom®o Anatolian bagoere
32 Capoeta tinca (Heckel, 1843) ol
bGsdmo Khramulya
9bgdyHo
RO
ColchicKh 3Mbgool
33 Capoeta sieboldii (Steindachner, 1864) 30bOo bMsdwo ol Tya ram 9b6gdm6o
BOId;
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2336
http://www.fishbase.org/Summary/FamilySummary.php?ID=49
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1720
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2803

F9@sboeros
bogdoGongga
b foomgm
6mbbsdo
LEHsGHMLom
-VU)
34 Vimba vimba (Linnaeus, 1758) 30005 Zahrte
35 Rhodeus amarus (Bloch, 1782) GO Bitterling
36 Cyprinus carpio Linnaeus, 1758 303 (3mdM0) Carp
37 Rutilus rutilus (Linnaeus, 1758) Bogm@s Roach
Scardinius erythrophthalmus
0] R
38 (Linnaeus,1758) B20gCfongws udd
39 Tinca tinca (Linnaeus, 1758) 39099 (mgm®0oo) Tench
40 Carassius carassius (LINNAEUS, 1758) 3oMbo Crucian carp 063300
0 gOTos
Ctenopharyngodon
41 idella Valenciennes in Cuvier and MINOO 53O0 Grass carp 263::;??
Valenciennes, 1844 3

306500056 9. FmOHmbol MdgEgLo bsfowo m@dgomdos s Imdog Mggoddo M-
o bgedobsfizomdos 33ag30Lom30L, 83olmsb, E0bsMg FmMmbby mdJgmol
39O0GHMM05bg  sOLYIMO  3sTbEgdOL 35835000, FgBfowsw, oL BHYIbmygbryOL
bool, 396 3mp339dL 33w93900L 89 396mbbMIogMo ©sbzzbgdol yo3gmgdols
1535 gdL. F0MOMOEO 33eg30m0  L3FMTomgdo FoMdmgdwyeo 0dbs sFsGolfyrols
9mb53390%Y.

IV.IL. 80bstg s356Golfierol smBol ojoomgsmbs

§omIgdMwo 3393900L 999 0bsmyg 5F5MobfYwol s9Bol odmomgsmbol
B0MEMYOIH0 IMo35¢RBIMM3B9ds FoboLEBEZs 6 MmxBom s 16 Lobgmdoom (+gMHmo
300M0©MWO B0GHIom).
Loyxsbo msymmoligd@bo - Salmonidae Civier, 1815

1.9530 bogol m®symeo - Salmo labrax Pallas, 1811 (Syn.: Salmo trutta labrax
Pallas, 1811).
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https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/Valenciennes

2.65350019¢m0b 35¢wdsbo - Salmo labrax fario Linnaeus, 1758 (Syn.: Salmo trutta
fario L., 1758; Salmo trutta labrax morpha fario Linnaeus, 1758; Salmo fario
Linnaeus, 1758).

3. gobsByggems  3serdsbo (58960370  3sgndsbo) - Oncorhynchus mykiss
‘Walbaum, 1792 (SYN.: Salmo gairdneriRichardson, 1836; Salmo irideusGibbons,
1855; Salmo gairdneri irideus Gibbons, 1855).

I1. max9bo 3mdMoligd®Bo - Cyprinidae Fleming, 1822

4.958s30 Squalius cephalus (Linnaeus, 1758) (Syn.: Leiciscus cephalus orientalis
Nordmann, 1840).

5. 3cmbyyo Gmdo - Chondrostoma colchicum Derjugin, 1899

6.30byMo  3300Bbgrs - Phoxinus colchicus Berg, 1910 (Syn.: Phoxinus
phoxinus colchicusBerg, 1910).

7.3533560v)00 308m60o — Gobio lepidolaemus caucaisca Kamensky, 1901 (Syn.:

Gobio gobio lepidolaemus nation caucasicus Kamensky 1901).

8.3mmbyMo  bMIMwo -  Capoeta sieboldii (Steindachner, 1864)  (Syn.
Varicorchinus sieboldii (Steindachner, 1864)). 89®sbogos bogdos@omggammbs
@5 Loghmsdmtobm Fomge brlbsdo (bags@mggml Fomgeo bolibs”,
omdogrolo. 2006).

9.8306095B0M0 (5bs¢EMmEor)Mo) besdmwmo - Capoeta tinca (Heckel, 1843) (Syn.:
Varicorchinus tinca (Heckel, 1843).

10. 3m@bw®o §igghs — Luciobarbus escherichii (Steindachner, 1897) (Syn.:
Barbus tauricus rionica Kamensky, 1899; Barbus tauricus
escherichiiSteindachner, 1897).

11, 3m@be®o 858505 - Alburnus derjugini Berg, 1923 (Syn.: Chalcalburnus
chalcoidesderjugini (Berg, 1923))

12, LsdbOgommo gOods - Alburnoides fasciatus (Nordmann, 1840) (Syn.:
Alburnoides bipunctatus fasciatus(Nordman, 1840)).

III. mwsbo bams 39b6sligdebo - Cobitidae Swainson, 1839

13. 58096 3533s50G0 339esbs - Cobitis satunini Gladkov, 1935 (Syn.: Cobitis

taenia satuniniGladkov, 1935).
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http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=5824&GSID=10628&Status=synonym&Synonymy=junior%20synonym&Combination=original%20combination&GenusName=Salmo&SpeciesName=gairdneri&SpecCode=239&SynonymsRef=556&Author=Richardson,%201836&Misspelling=-1
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=3731
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=5825&GSID=10629&Status=synonym&Synonymy=junior%20synonym&Combination=original%20combination&GenusName=Salmo&SpeciesName=irideus&SpecCode=239&SynonymsRef=92135&Author=Gibbons,%201855&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=18107
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=18107
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=130448&GSID=10629&Status=synonym&Synonymy=junior%20synonym&Combination=change%20in%20rank&GenusName=Salmo&SpeciesName=gairdneri%20irideus&SpecCode=239&SynonymsRef=26282&Author=Gibbons,%201855&Misspelling=-1
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=18107
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=163156&GSID=30959&Status=synonym&Synonymy=senior%20synonym&Combination=original%20combination&GenusName=Phoxinus&SpeciesName=phoxinus%20colchicus&SpecCode=65125&SynonymsRef=13696&Author=Berg,%201910&Misspelling=0
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=163156&GSID=30959&Status=synonym&Synonymy=senior%20synonym&Combination=original%20combination&GenusName=Phoxinus&SpeciesName=phoxinus%20colchicus&SpecCode=65125&SynonymsRef=13696&Author=Berg,%201910&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=19593
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1720
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2803
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2803
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1737
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=31633
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=14707
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=158514&GSID=31633&Status=synonym&Synonymy=senior%20synonym&Combination=change%20in%20rank&GenusName=Barbus&SpeciesName=escherichii&SpecCode=63103&SynonymsRef=53210&Author=Steindachner,%201897&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1002
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=44113
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=116867&GSID=44113&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Chalcalburnus&SpeciesName=chalcoides%20derjugini&SpecCode=65225&SynonymsRef=13696&Author=(Berg,%201923)&Misspelling=0
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=116867&GSID=44113&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Chalcalburnus&SpeciesName=chalcoides%20derjugini&SpecCode=65225&SynonymsRef=13696&Author=(Berg,%201923)&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=16807
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=2867
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=47223
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=116872&GSID=47223&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Alburnoides&SpeciesName=bipunctatus%20fasciatus&SpecCode=65181&SynonymsRef=82592&Author=(Nordman,%201840)&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=3209
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=450
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=62384
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=149085&GSID=62384&Status=synonym&Synonymy=senior%20synonym&Combination=original%20combination&GenusName=Cobitis&SpeciesName=taenia%20satunini&SpecCode=60793&SynonymsRef=46206&Author=Gladkov,%201935&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=19590

IV. mxsbo gmFoaligd®bo - Balitoridae Swainson, 1839
14. 563mGm@o amFses- Oxynoemacheilus angorae (Steindachner, 1897) (Syn.:
Nemacheilus angoraeSteindachner, 1897; Barbatula angor(St aeeindachner,
1897)).
V. oaxobo omOxebgd®bo - Gobiidae Fleming, 1822
15. 3s33sbom®o ombxm (b6.93)- Ponticola constructor (Nordmann, 1840)
(Syn.: Gobius cephalarges constructorNordmann, 1840; Neogobius
cephalarges constructor (Nordmann, 1840); Neogobius
constructor(Nordmann, 1840)).
VI. mysbo 3390mg3bsbgd®bo- Anguilidae Rafinesque, 1815
16. 9363790 339emm93bs (11)6.94)- Anguilla Anguilla (Linnaus, 1758).

IV III 53s60lfierols 0goromgsmbol 3s3M3gwgds s asbsfomgds
0domomgzombol  GsmgbmdMogo  dsB3z9bgdwgdol  yGswyo  sbserobo
3956bmMEogwEs  dbmEwmE  3©.0FoMoLfyol  sgoomBy. 3065006 Hmymes
50b60dbrymo ogm, 8.3mOMbo 300MOMYWIIEHOMLOEYIMIdOL Isls350l gJu3Ergs@s-
300l 30MHMmdgdd0 oDy  GH9dbmyabmmo s SMILEHNBOWNM0s, SFoM0oLfYgso 30
FoOmbol 9glo®ms30s6 Frebgzol 39LsdY FgEsMgdom LEBNVDOWIHO 30MMBIOOM
350mOBg3zs, Moz dggbgds ©obsMBgb Lszzangg dobstgl, dsmdo dgxsbgdmwo odbs
0dm0mIM535RgMH™M36900L  FoB3969dwgdo.  d.  sFoMolfiymol  odomomysmbs
35900MB735 B0MEMY0MHO IMs35wRBIMHM36980m, 5 BoJuoMmEIds Mg3BIdOL 6 MY sbols
16 LobgMds, 350756 BE0bsMY 5FoM0LfYseElo s 53930gmsdo 16-39, BoMwbolfiyscrdo 12,
33560Ufyoedo 11, 9 bboewmsdo s 8 Labgmds nmGxmdolfiyswdo (3bG. 5).
3bGoo 5.
93B900L LobgmdOHO30 §93ME3IEYds 8. sFsMolfigerols s9BBo

393639Qgds
EZ Lsbgmdod 53500Lf | 539369 | BoMwybolfiys |F3560Uf Bbsgrons Sﬂ:iéj
goo [N o goeo 50
Salmo labrax Pallas, 1811 X X X - - -
2 Salmo labrax fario Linnaeus, X X X X X X
1758
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2336
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=59233&GSID=2336&Status=synonym&Synonymy=senior%20synonym&Combination=original%20combination&GenusName=Nemacheilus&SpeciesName=angorae&SpecCode=25993&SynonymsRef=84254&Author=Steindachner,%201897&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=14691
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=163304&GSID=2336&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Barbatula&SpeciesName=angorae&SpecCode=25993&SynonymsRef=84254&Author=(Steindachner,%201897)&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=14691
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=14691
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=9336
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=18895
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=117077&GSID=18895&Status=synonym&Synonymy=senior%20synonym&Combination=change%20in%20rank&GenusName=Gobius&SpeciesName=cephalarges%20constructor&SpecCode=48261&SynonymsRef=26282&Author=Nordmann,%201840&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=3209
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=117078&GSID=18895&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Neogobius&SpeciesName=cephalarges%20constructor&SpecCode=48261&SynonymsRef=2058&Author=(Nordmann,%201840)&Misspelling=0
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=117078&GSID=18895&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Neogobius&SpeciesName=cephalarges%20constructor&SpecCode=48261&SynonymsRef=2058&Author=(Nordmann,%201840)&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=3209
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=155777&GSID=18895&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Neogobius&SpeciesName=constructor&SpecCode=48261&SynonymsRef=83713&Author=(Nordmann,%201840)&Misspelling=0
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=155777&GSID=18895&Status=synonym&Synonymy=senior%20synonym&Combination=new%20combination&GenusName=Neogobius&SpeciesName=constructor&SpecCode=48261&SynonymsRef=83713&Author=(Nordmann,%201840)&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=3209

3 Oncorhynchus mykiss X X X X -
Walbaum, 1792

4 Squalius cephalus (Linnaeus, X X X X X
1758)

5 Chondrostoma colchicum X X X X X
Derjugin, 1899

6 Phoxinus colchicus Berg, 1910 X X - - -

7 Gobio lepidolaemus caucasica X X X X X
Kamensky, 1901

8 Capoeta sieboldii (Steindachner X X X X -
, 1864)

9 Capoeta tinca (Heckel, 1843) X X X X X

10 Luciobarbus escherichii X X X X X
(Steindachner, 1897)

11 Alburnus derjugini Berg, 1923 X X - - -

12 Alburnoides fasciatus X X X X X
(Nordmann, 1840)

13 Cobitis satunini Gladkov, 1935 X X - - -

14 Oxynoemacheilus angorae X X X X X
(Steindachner, 1897)

15 Ponticola constructor X X X X X
(Nordmann, 1840)

16 Anguilla Anguilla (Linnaus, X X - - -
1758)

Legem 16 16 12 11 9

900. 5FoM0LfHYgaol 0dmomievbs, DM, 3NEbgmol dool GHodol dobsmggdo-
Lom30L Labsbosmm baGOLbMdMOZ-MoMmEIEMBM030 M30lPdIMMYOGOL Sbsbagl, wI3s,
boli0s0Yds 2503390 bbgsmdoom: 3mwbgmdo Fbmewm FnMmbol swbdo a3bzgds
93069500 (565BHME0wM0) bGFMWO © JMbYM-365EMEOMO 30dMOEIO
bGsdmaro.

650096MdM030 MI0BoMYBOL Moo B33m0yMMgds 90gabsoma: LsdbGgmwo
BOOES, I3009500MO0 bEsIMEo, 3WbYOO 3965, 3MWbHO bMsdwo, 3533560G0
QOOXRM, 300bNOO BMdO, 53530, bymOMwo ymIows, bogzoymol Jswdsbo. Lbgs
Lobgmdgdo 23b30J0s gHMIMWO GaHgI3EsMgdOL Lsbom. AsbLs3MMMYdOm 0d305m0

3530 B30l MMM s g3MM3IWO 339 3bo.

IV. IV. s3s60lfigemol ojmongsmbols Bomamblig®azsEormo nomgdwmegds
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000. 53500Lfiyol 0gmommysmbs asdmombgzs Foswswo gbdoBdom s domImb-

bYO353090 VOMYPIMIBOM. 5 J93MEIIIMWO MY3BoL 16 Lobgmdosb: 2 Labgmds

8530 B30l 5Bl gbdMmo, 6 bobgmds 3mebgmol gbwgdn®o, 2 bobgmds 3membgm-

3bs@Mool 96gdm©mo s 2 - 05 393395L00L 9BEIIMNGO BMMBss. 3 Lobgmds Fg@Eobowos

bogo@mggaml fomger Bmibsdo, baem gdglo bsbgmds dg@sbowos 3mb6gdol ©s330l

bogBmsdmEoLe 353d06Gol (IUCN) fomgw bmbsdo

(5b6.6).

3bGoo 6.

5330obLfigemob odmomgsmbols dom3mbligMmzsgommo omgdmemgds

NeNe Lsbgeds 30m3mblyMH3530n)M0 MOoMHYDWIDds

1 Salmo labrax Pallas, 1811 3530 B30l sBob  gbgdMo  BMMTss;
39&oboos  Lagsdmggwml  foomge  bmlbsdo
LEHsGMLboom - EN);
39Goboos  3Mbgdol  ©s;330L  LagMmsdm®molim
3938060L (IUCN) foomge bmlbsdo (LEs@rboom-
LC)

2 Salmo labrax fario Linnaeus, 1758 8530 Dm3ol  sBol  9bgdNGmO  BMETss;
dgBHobowos  Logdo®mzggwml  fomger  Bylbsdo
LEsB Moo - VU)

3 Oncorhynchus mykiss Walbaum, 1792 0635%09960 Ba®Too

4 Squalius cephalus (Linnaeus, 1758) 8930600l dBgd0L o330l LygAHMSFMGOLM
3538060b (IUCN) foomger 6mibsdo (bEs@mboo-
LC)

5 Chondrostoma colchicum Derjugin, 1899 30bymol 96@gdMGHO Fm@Ass

6 Phoxinus colchicus Berg, 1910 30bymol 969dMGHO GmMdss; gEsbowrol
069000 o330l LogMmsdmMolem 3sgdotMols
(IUCN) fooge 649lbsdo (bEs@mboom- LC)

7 Gobio lepidolaemus caucasica Kamensky, 1901 30bymol 96gdMOHO Fm@Iss

8 Capoeta sieboldii (Steindachner, 1864) 30bgool 96g3MGogm@Tss; 9g@sbowos

Logdo®mmnzggaml fomge bmlbsdo (bEs@mboo -
VU)
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9 Capoeta tinca (Heckel, 1843) 30bgo-56smeool 9bgdvyMo Bm@Tss

10 | Luciobarbus escherichii (Steindachner, 1897) 30bgm-sbs@merool 96gdvIMo BmMIss

11 | Alburnus derjugini Berg, 1923 30mbgool 9bgdmmo gm®dss

12 | Alburnoides fasciatus (Nordmann, 1840) 30bymol 96@9dMGHO Fr@Ass

13 Cobitis satunini Gladkov, 1935 39335600b 96gdMMm0 BMEDss

14 | Oxynoemacheilus angorae (Steindachner, 1897) | 99¢obocol 36980L ©s330L LygMMsdMGOLM
3538060L (IUCN) fomger 6mbsdo (bEs@mboo-
DD)

15 | Ponticola constructor (Nordmann, 1840) 3933%b00L  9bgdnGo  gmETsy;  dg@sboerols
096900l o330l LogMMedmEGOLe 3530060l
(IUCN) Hoomgm bylbsdo (bgs@bom- LC)

16 | Anguilla Anguilla (Linnaus, 1758) dgBsbomod  dmbgdols o330 LogBMsTmGHOLM

3°39060L (IUCN) foomger 6mbsdo (bEsdwboo-
CR)

IV .V. 3. 53560bfgamol sv9Bols gmbm-ogmomy®ogos

§oM3mgdmmo  33a93900Lsl  36083690m3s60 s LgMAM  sboL  gombm-

0gd00maMs5300L Igbfogansl, 39MIm, BgLfsgerowo odbs 093bgdol syoMdGO30

Lobgafimgdgdo. JomoBds, dm3mzggdols s JmbIsMgdos bg@bgdo s Igmmogdo.

doeBy Ls0bBHIOGLMS oL GBod@Ho, HmI 3gangzolsal Bzgbl dogM godmgzeobs myzbgdol

0LgMO  5EYOWMIM030 LobgEfimEgdgdo, MMIgdoz LbZsasb o6 asdmoygbgds o6

359m0y969ds Lbgs 3609369wmdom (gb®.7).

gbGowo 7.

9. 5Fom0lfyeols 5Bl gmbm-ogomomyMsgos

3003000MdGOZ0
0bmobrMo | 5y0E™mdMH03 babyerfiecegbols
Ne LsgHmsdmOHOL
Ne bs9g3609Mm Labgenfimogds | Lsbgefimog o o
35 Lsbgefiegds SOBwoBIHIs
05
Squalius cephalus (Linnaeus, kashap'l,
1 1758) Chub 358530, Jsdsgo, kashaq'i
9 C’boudroslton’m colchicum Colchic Nase 0g0O®MY3bo, tetrtevza, .kOChl,
Derjugin, 1899 JmBo, Hedo t'obi
3 Capoeta sieboldii (Steindach Colchic Bobsto, chinari,
ner, 1864) khramulya b6sdro khramuli
4 Capoeta tinca (Heckel, 1843) Anatolian dog093%o, Shavtevza,
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Khramulya bGodmao khramuli
Luciobarbus escherichii Colchic , ,
> (Steindachner, 1897) Barbel 86>, figg®> | murts'a, ts'vera
6 Alburnoides fasciatus Colchic 25(2(0(2.; napot'a,
(Nordmann, 1840) Minow 3976 05: 33 vertskhlitevza
7 Oxynoemacheilus angorae Angora Bbo®s, chkhira. evelana
(Steindachner, 1897) Loach 339sbs B

V.VL 5F560bfgmol odoomngsmbols Gsmegbmdogo 8583969demgdols 3gxnatigds

b539emg 330935 3oBbmM 309 2018 ferol 9 - 11 mgdg»3zswl dmbo@memobyol 15

baoan@bg (3b6. 8):

gb®oo 8.

53500oUfigeols ojmomgzsbols Mocmaobmd®mogo dsbzgbgdargdo

NeNe | Lisbgemfieqogds 50080630 gd5MHYDS Lbodsgemg | 3nemeobs¢gdo
®. ©. -
56
d-do
1 Joos 900. 5F56M0LfYswwo, sds 193 41°35.983'N
Jos 41°56.201'E
2 93530905 900. 53936909, 49350490l 230 41°35.276'N
boo 41°56.918'E
3 b3o69 3. 5F5M0bfigsewo, 220 41° 37.568'N
D300M9L 93eglos 41°58.574'E
4 30300 9. 35mobfiyoeo, 300 41°38.573'N
33035O0L boo 42° 4.094'E
5 bogomeo-1 3. 5F56M0bfigsewo, 335 41°38.675'N
begga bodsry®o 42°7.619'E
6 boJowm®o -2 9. 33560Lfgoeo, 342 41°38.715'N
boom®ol boo 42° 8.005'E
7 (303599900 9. 33560Lfgoeo, 450 41°39.951'N
bmgga (303599990 42° 8.934'E
8 dmobggo 900. 5F96M0LfYowo, sds 397 41°37.485'N
dogobgg0 42°10.946'E
9 0gOHM30sMGo | 8. BoGmbobfgswo, 430 41° 36.854'N
0gOHm30@sm@ol boo 42°11.014'E
10 ©MBgmo dg. Botrvgbolifiysero, 1515 41°28.955'N
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01 BEgmo 42°25.295'E
11 bmIwmgmno 90. sFsMobfigswo, 535 41°37.264'N
bmdamgmol bowo 42° 15.808'E
12 BIOGHOM 90. bbogrms, geGoml 617 41°36.312'N
boo 42°16.933'E
13 mbogzsbs 9. Lbogms, bmgs. 1340 41°32.827'N
obomgobs 42°30.821'E
14 03590 900. 35M0bfyo0, Lemgg 1084 41°38.400'N
00dov)®0o 42°25.384'E
15 Lsgobyy®o 9. MOXMIoLfyswo, 988 41° 41.073'N
beg. bygoby®o 42°23.158'E

Us39w) 333300 IGO0 Bggagdo, HmamOE  BmeeEo, oy ymggwo

LoEYMGOL dobgz0m, FoM3MmAgbowos J390mm, 3BMH0EWgdOL Labom s ol IMoEs3L:

0 0m3m390mwo 0603009d0L Mocm©gbmdsl LoyMgdol dobgwzom (gb. 11)

0 093%Fge0ob dogrolbdgzol dmbsgdgdo Loy gdol dobggoom (3bM.12)

O 396000ms LEAHOIGHMOs Loammgdol dobgwzom (3be. 9-13)

3b®owo 9.

9m3m39019w0 93 bgd3es®gdol HsmEbmds LsyMgdol dobgwgzgom

L5003 7HgdoL 6mIGgdO
Lbobgmdgdo
1] 2|3 | 4|56 |7/ 8|9 1011]12]|13]|14]]15
Salmo trutta
Luciobarbus escherichii 3 2 2 2
Squalius cephalus 1 2 1
Chondrostoma colchicum 1 3 1
Alburnoides fasciatus 2 2 2 2 3
Oxynoemacheilus angorae

Ponticola constructor
Capoeta sieboldii 1
Capoeta tinca 1
TOTAL (SPECIES) 6 0 7 7 6 0 0 5 (00 0 0 0 0 0

gb®owo 10.
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093D3gM0b dsemolibdgzols 3mbssgdgdo LswanGgdol dobgwgom

93BFgH0l Isgn®gdols bmd®gdo
26mgIEmydo 1 2 3 4 5 6 7 8 9 1011 |12 )13 |14 |15
056500 CN |CN CN|CN|CN|CN|CN | CN | CN ; CN | CN | CN IE:I ISI
©2850300 9 | 9|9 lololo|9]| 9 |o9 9 | 9|9
BOHNMOO
93BF9MH0L
dsolbdggoms 25 15 20 | 20 | 25 15 15 25 15 | 25 15 15 15 15 | 15
65©96mds
fbogdne
3303960 5 2 | 225|226 [1|3]2]|1]0]o0
dogrolbdgzoms
5m©9bmds
93%F9MH0L
99b3mboizos 2 1 2 2 2 1 1 2 2 2 1 1 1 1
L5s™O)
L2000 30001 6 | o | 7 | 7 6| oo | s o ofo|o|0o|o]o
@o (g3%)
LogOonm 23 | 31 | 24
30600 (3) 181 0 3 5 9 0 0 131 0 0 0 0 0 0 0
1539009 3309305l 3M3m3gdYEo Lobgmdgdol Ldgbmd®Oz0 LEHGNMIEHIM, GrEmdOl
39600m©J00, BsgmEoggds ©s 3060390 bodjoxgol slvgo FoMdmoygbowos J3gdmm
3bGOEOL bsboo (3b®.10).
gb®ogo 10.
90. 5F560Lfygemols 0goromxzsmbols doM0ms@o bsbgmdgdol lidgbmdmogo bEBGIGHM®S,
Gmgmdol 39Hom©gdo, bsgmaoghgds s igglmd®ozo dmdfoggdols slsgzo
ooty | hos6og0 | gogoion | o SO
Labgmds B3OR dmdfoxggdols 3960m©o RESORIPXI
(05360: S50 (39) 0
9009®0) 3 3 Bogma0969ds
Salmo trutta Linnaeus, 1758 65:35 (2+)3+ (IX) X-XII (I) 190-580
Squalius cephalus (Linnaeus, 1758) 45:55 (2+)3+ IV-VIII 1 900-13 500
Chondrostoma colchicum Derjugin, 1899 45:55 3+ IV-VII 2 600-14 500
Gobio lepidolaemus caucasica Kamensky, 50:50 2+ IV-VIIL 1200 -5 800
1901
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -13300
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Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5 200
Luciobarbus escherichii (Steindachner, 50:50 3+ V-Vl 850-2 500
1897)

Alburnoides fasciatus (Nordmann, 1840) 50:50 2+ IV-VIII 950-6 200
Oxynoemacheilus angorae 50:50 2+ V-VIII 650-3 300
(Steindachner, 1897)

Ponticola constructor (Nordmann, 1840) 40:60 2+ IV-VIII 450-1 250

068m®35305 900.0F5M0LFYOL 0dmomesbols doMomsEo Labgmdgdol 339d0m0

0530b90wMgdgd0L dgbobgd Fo@dmmygbowos Jggdmm (sbM.11).

gb®ogo 11.

900. 53560Lfgerol ogomomgsmbol doMmomaEo Labgmdgdol 33980m0 0sg0LYdMMIdIBO

Bobirggdeadol
Lsbgemds 15533900 BOSJ30s 3960m©0
(©@39)
. 5@mgd@mbo, 59530d0mEG MO
/ L , 1 X-XII/IV-VI
Salmo trutta Linnaeus, 1758 BF®0d0, §abowo mzbo /IV-V.
. . segGmbo, 53g0domEGHMOo .
Squalius cephalus (Linnaeus, 1758) G0 V-X
950, §3®
Chondrostoma colchicum Derjugin, 1899 20g0donggho dhighgdo, fztoo V-X
930
39600g8oGM®bo, B0,
Gobio lepidolaemus caucasica Kamensky, 1901 20godomGHMco fgMgdo, Lbgs V-X
0530mbgMbgdermgdo
. .. . 50g0domGHMco dfjgMgdo, Lbls .
Capoeta sieboldii (Steindachner, 1864) R V-X
39600goGm®bo, ©yGMoGo,
Capoeta tinca (Heckel, 1843) 593080mEMo dfgMgdo, bbgs V-X
0o360:m-1bgebgdwmgdo
39600g80GM®bo, yBMOGO,
Luciobarbus escherichii (Steindachner, 1897) 593080mEMo dfgMgdo, bbgs IV-XI
0530M09bgMbgdcmgdo
. . 5030000 Mo dfgMgdo, Lbgs
Al 1 NC , 184 IV-XI
burnoides fasciatus (Nordmann, 1840) B53607bgObgdEmgdo A%
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39600g8oGM®bo, ©IBHO0GO,

Oxynoemacheilus angorae (Steindachner, 1897) | 53godom@m®o dfgdgdo, bbgs IV-XI
353009bgObgdcmmgdo

Ponticola constructor (Nordmann, 1840) 28g0Bom®o dghgbo, bbgs IV-XI
3530009bgObgdcmmgdo

9mb0EMM0ba0LsL 2533w gbowo 3m3Es30gdol BOEI—sL3MIM03Z0, LJgbmdGoz0
©5  Bmdo—fimbomo LEHONIHMGS, 939, 33900M0  MHZ30LYIVMHIOIBO  Lobslbosomms
50bodbmo  Lobgmdgdobsmgzgol.  dbgogbo  bmEsmo  3wobgds  Lobgmdgdol
393639wgd0b 5695¢ol Jogbom, wgb@v® fgowlbo@gzgddo — Abaogl 303bmdgGHOm e
65036gdby.

4. CPUE (Catch-Per-Unit-Effort)
000obsty  Loggamg  33ag30Lol  dm3m3gdvyero  Bsbogrol  Laggdzgany
350mm3w0Eo 0gdbs 93%FgMoL dserolibdgzol ghmgmwol Fg®owo (CPUE- Catch-Per-
Unit-Effort), 396dm, 093%LoFg@os 056500L gehmgmwo  dsgrolbdggolb  Fg®owo
(CPGE) 89900930 3063we00m:
CPGE (g/e) = TSGCB + TSGE
390093900 §56ImEAg60w0s J390Mmm, E0sMadol LEbom (OsYMsds 1).

Chart #1. CPGE by Stations

17,5
13,22 12,45
9,05

6,89
I 0 I I 0 0 I o 0o 0 0 0 0
1 2 3 4 5 6 7

8 9 0 11 12 13 14

2
# of Station
03535 1. CPGE 9mbo@m60by0l Lsmamtgdol dobgogoo (0gdgHgseo, 2018)

®P0gH3ol ;mz9do sdwgsemm CPGE (g/e) =3,94
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Laggemg 3307939 2obbMME0gw@s 2018 fiemols 20-22 s 27-29 mgdgHZob,

9mbo@GmMobyobl 15 boym®bg.

330308 @IGIWIO0 FIEIRIV0, OMIMOG BP0, 0bY JMggwo LoEyHob

9dobg30m, §56IMEagbowos J390mm, 3bMH0gdOL Labom ©s ol dmogsgL:

O 9m3m390w9cm0 06000300900l Mom©gbmdall baa®gdol dobgogzom  (b6.

12)

O 093%39m0b dscrolbdggol dmbsggdgdo Lowyw®gdol dobgwzom (3b®.13)

0 F960moms LGNGO LoyyMgdol dobgwzom (gbe. 14)

3bGoo 12.

9m3m390v9o gabga3esmgdol Hsm@gbmds bsarMgdols Jobywzom

Usogmo Ne
Usbgemda 1234|567 |8|o]w|n|nl® i 15

Salmo trutta 1 2 1
Oncorhynchus mykiss 1
Luciobarbus escherichii 2 2 2 3 1 5 1 1
Squalius cephalus 1 1 1 3 3
Chondrostoma 2 4 1 1
colchicum
Alburnoides fasciatus 6 3 3 5 6 5 5 10 2 1
Oxynoemacheilus angor
ae
Ponticola constructor 3 3 2
Capoeta sieboldii 2 1 5
Capoeta tinca 2 2 1

L (93099360) 17 | 6 11 9 18 | 15 | 7 17 1 0 4 1 2 0] 1

gbGoeo 13

093%3gH0b dseolibdggol dmbs3gdgdo bsymMgdol dobgwgom

093%3 Log ol Ne
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1539e09 33¢930Lsl Fm3m3gdMEo Labgmdgdol iglmd®mo30 bEBHOWIGHMOS, BHrrgmdols

39600M©Jd0, 659ymx309M9ds s 306390 LodFoxol sbszo Fomdmwygbowos Jggdmm

3bGOOL bsboo (3bM.14).

abGogo 14.

9¢0. 53F3560bfgeols 0goromxsrBol doM0maEo bsbgmdgdols biglmd®mogo bLEHMWIBHTGS,
GMEMdL 396H0MmEId0, Bogmuoghgds s fgbmdmogo dmdforgdols sbiszo

bgboos bggbed®ogo Angmdols bsBwgseom
5b585HMd
Lsbgmdo 5 (5060: dmdfoggdols 39H0m@Eo  |0bmogomysere®

8c060) sbs3o (o39) o Bogm@poghgds
Salmo trutta Linnaeus, 1758 65:35 (2+)3+ (IX) X-XII (I) 190-580
Squalius cephalus (Linnaeus, 1758) 45:55 (24)3+ IV-VIII 1 900-13 500
Chondrostoma colchicum Derjugin, 45:55 3+ Iv-vil 2 600-14 500
1899
Gobio lepidolaemus caucasica 50:50 2+ IV-VIII 1200 -5 800
Kamensky, 1901
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5 200
Luciobarbus escherichii (Steindachner, 50:50 3+ IV-VII 850-2 500
1897)
Alburnoides fasciatus (Nordmann, 1840) 50:50 2+ IV-VIII 950-6 200
Oxynoemacheilus angorae 50:50 2+ V-VIII 650-3 300
(Steindachner, 1897)
Ponticola constructor (Nordmann, 40:60 2+ IV-VIII 450-1 250
1840)

068mMIs300 30.53500LHYol 0d00mMmBsbol doMomso babgmdgdol 3398000

530L90v9M90900L Tglobgd Fo@dmygbowos Jggdmm, sbeMowdo (3b.15).

gb®owo 15

900. 5F560LFygemols 0goromxz>MBol JoM00@O LsbgMmdgdolL 33980000 MgoLYdMGIdYBO

1792

Bolirmgmdols
Lsbgemdd 1533990 BOJ30o 390000 (30)
Salmo labrax fario Linnaeus, 1758 >eagonbo, 20godondato Ajgtgte, X-XII/IV-VI
3600 mg3%o
Oncorhynchus mykiss Walbaum, 5egd@mbo, 5953080mGMo fFgMgdo X-XII/IV-VI
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=47223
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
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5030800 M0o dfghgdo, Hadowo

Squalius cephalus (Linnaeus, 1758) V-X
930
. o 39600g8oGM®bo, IGO0,
Chondrostoma colchicum Derjugin, 5830800 jgGdo, bbgs VX
1899
353009bgObgdcmmgdo
Gobio lepidolaemus caucasica 5053000mGHM0 dfgMgdo, Lbgs VoX
Kamensky, 1901 05360mbgMbgdermgdo, @GOG
. . . 39600x80GM®bo, yBMOGO,
Capoeta sieboldii (Steindachner, 58308060 AjgGdo, bbgs VoX
1864)
0300v9bgObgdcmgdo
390080¢™bo, B0,
Capoeta tinca (Heckel, 1843) 59g30d0M GO0 Afghhgdo, bbgo V-X
3o30mbgMbgdermgdo
Luciobarbus escherichii 59g30d0m GO0 fghgdo, bbgo IV-XI
(Steindachner, 1897) 0530mbgMbgdermgdo
. . 3900goGM®bo, ©yBHmoGo,
Alburnoides fasciatus (Nordmann, 580308000760 BjgBydo, bgs IV-XI
1840)
353009bgObgdcmgdo
Oxynoemacheilus angorae 59g0domEGmo fghgdo, bbgs IV-XI
(Steindachner, 1897) 05360mbgMbgdermgdo
Ponticola constructor (Nordmann, 593000mGM0 dfgMgdo, Lbgs IV-XI
1840) 05360mbgMbgdermgdo

9b0GHMM0bR0LOL 353M3wgboo 3m3Ms30gdol BOS, S53MmdG030, bggbmdMozo

©> bmds—fHmbomo LEHOMIBHMMs, g3, 3390000  M530LgdMHFOJO0  Lobolosomms

50b0odbmo  Lobgmdgdolsmgzol,

dbgogbo  byGsomo  3wobogds

Lobgmdgdols

3936039wgd0b 56950l Jogbom, wgb@w® fgowbo@gzgddo — Abaegl 303bmdgGHOw

65036gdby.

4. CPUE (Catch-Per-Unit-Effort)

0000bstg  Loggerg  33@930Lol  Bm3mggdyero  Asbogrol  Lagwydzgwbyg
359Mmm3wowo 0dbs m93BF oL dserobbdgzol ghmgmeobl Fg@owo (CPUE- Catch-Per-

Unit-Effort), 390dm@, 093bLsFgH0 006000l gomgmeo dogrobbdgzol Fgmowo (CPGE)

39900920 BMEOINOm:

CPGE (g/e) = TSGCB + TSGE

390093900 §o@dmygboos J39d3mm, 0saM5ToL Labom (Osy™Ss 2).
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0536305 2. CPGE 960 mt0630L Laan®gdol dobggzoom (s3Gowo, 2018)
33600l m39do bsdswm CPGE (g/e) =13,94

bs39eg 3300935 29BbmGE0gws 2018 famol 20-22 s 27-29 2360w, dmbodm-
©0bgol 15 boym®By

330308 IGO0 BggaIo, GMINOE DBmydEO, 0 YngIXo LaEEIGOL
9dobgz0m §oMdmygbowos §3gdmm, 3bMmowgdol Lsbom s ol ImoEegL:

0 8m3m3900o 060300980l MomEnbmdsl byy@gdol dobgozom (3b®.16)
093BF9H0b dsgrobbdgzol dmbs3gdgdo Loy m®gdol dobgzom (3b6M.17)

[

O 3960ms bA®Ovddos LoyHgdol Jobgwzom (3b©.18)

sbMoo 16
9m3mg70v9mo gaBga3ersmgdol Bsm©gbmds bsarMgdols dobywzom

Lsoam@o Ne
Lsbgeds 111 (|1]1 15
123456789012 4
Salmo trutta 2 2 2
Oncorhynchus
mykiss
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Luciobarbus 3 1 3 3
escherichii
Squalius 1 1 3 1
cephalus
Chondrostoma 1 2 1
colchicum
Alburnoides 917|5 1)1 7
fasciatus
Oxynoemacheilus
hngorae
Ponticola
constructor
Capoeta sieboldii 2
Capoeta tinca 1
TOTAL 1(7(9(2|2|1{0|1]0|2]|0|0 [2]|0]2
(EXEMPLARS) 4 6|5 1
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93500
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093b396
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LogMonm

J96owo 2
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@)

Loghonm 2 6
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®6) 9 0

N
N
o

L5399 33¢9g30LSL IM3M3dYO LobgmdgdolL bglmd®mog0 bEGHMWYIEHMGS, GHMBMIOL
396000©J%0, bsgmxogmgds ©s 3o63gwo Lodfogol sbs3o Fomdmoygbowos J3gdmo
3Gl Lsboo (3b®.18).

gb®ogo 18

900. 53560Lfyeol 0goomgsmbol doMmomEo LabgMmdgdoL bgbmdMoz0 bEHMNIGHMGS,
GMgmdol 39Hom©gdo, bsgmznoghgds ©s iggmd®ogzo dmdfoggdols ssgzo

Labgmds €

3 04

? & |48

|5 |3y | d0s

32 ? g ¥ B oD

3 g | 353

5 ,? Lg (o}

Salmo trutta Linnaeus, 1758 65:35 (2+)3+ (IX) X- 190-580
XII (I)

Squalius cephalus (Linnaeus, 1758) 45:55 (2+)3+ IV-VIII 1900-13 500
Chondrostoma colchicum Derjugin, 1899 45:55 3+ IV-VII 2 600-14 500
Gobio lepidolaemus caucasica Kamensky, 1901 | 50:50 2+ IV-VIIL 1200 -5 800
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5 200
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Luciobarbus escherichii (Steindachner, 1897) 50:50 3+ IV-VIL 850-2 500
Alburnoides fasciatus (Nordmann, 1840) 50:50 2+ IV-VIII 950-6 200
Oxynoemacheilus angorae (Steindachner, 50:50 2+ V-VIII 650-3 300

1897)
Ponticola constructor (Nordmann, 1840) 40:60 2+ IV-VIII 450-1 250

06g30m®3s300 3. 9FoM0LfYgol  0dmomBsMbol doGomso  Lsbgmdgdol  339d0m0

0530b90wMgd9d0L dgbobgd Fomdmmygbowos 3bGowdo (5b6. 19).

gbGoo 19

00. 53560 gemols ogoromysmbols doMomao Lsbgrmdgdols 339890000 Mg0LgdMMIdYBO

Lobgemds 1533900 BHJ30° Bobgemdob
396000
(039
Alochton, Amphibiotic Ii , yj
Salmo trutta Linnaeus, 1758 ﬁSZC ton, Amphibiotic Insects, Sma X-XII/IV-VI
Squalius cephalus (Linnaeus, 1758) Amphibiotic Insects, Small fish V-X
Chondrostoma colchicum Derjugin, | Periphyton, Detritius, Amphibiotic
. V-X
1899 Insectsand other invertebrates
Gobio lepidolaemus caucasica Amphibiotic Insectsand other
. . V-X
Kamensky, 1901 invertebrates, Detritius
Capoeta sieboldii (Steindachner, Periphyton, Detritius, Amphibiotic
. V-X
1864) Insectsand other invertebrates
Capoeta tinca (Heckel, 1843) Periphyton, Detn‘tzus, Amphibiotic VX
Insectsand other invertebrates
Luciobarbus escherichii Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) invertebrates
Alburnoides fasciatus (Nordmann, Periphyton, Detritius, Amphibiotic IV-XI
1840) Insectsand other invertebrates
Oxynoemacheilus angorae Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) invertebrates
Ponticola constructor (Nordmann, Amphibiotic Insectsand other
. IV-XI
1840) invertebrates
CPUE (Catch-Per-Unit-Effort)
000@0botg  boggerg  33w0g30Lsl  dm3mzggdero  dsbogrol  Lbsgrdzganby

359mm3wowo 0gbs m93FgM0olL dogrolibdgzol ghmgmwol FgMowo (CPUE-Catch-Per-

Unit-Effort), 39630, 0930Ls3gM0 056500b gemgmewo dseolbdggzol Fgdowo (CPGE)

39900920 BOOINO0:
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=47223
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2336
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=9336
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=18895
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2336
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=18895

CPGE (g/e) = TSGCB + TSGE

390093900 FomHINAgb0w0s J390Mmm, ©0sgMdoL bobom (osyMsds 3).

Chart #1. CPGE hy Stations
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1

bogonm 71 | 16 | 76 | 52 | 29 34 36 18 | 11
J9Gowo(p) 6 2 2 6 9 o 7 2 1 18 ; 1 6
boggang 33e930Lsb 3m3m398¢9e0 Labgmdgdol bglbmd®oz0 LEHGYIGHMS, BHMBMBOL
396M0m©Jd0, 659ymx309M9ds s 306390 LodFoxol sbszo Fomdmmygbowos Jggdmm
3HGOOL bsboo (3bM.22).
gbMogo 22
9. 53960l yeol ogoomysmbol doMomawo bsbgmdgdol bglmd®ogo LEHMYIGHMGS,
GOgemdol 3900mEgdo, bsgmxoghgds s Liggedmogo dmdfoggdol sbszo
bsbgmds
) c
e} £
g :
5 2 7
A 2
Pe) Pel
B ¢ b3,
3 % g € €
2 2 € =
8 |2 | & 5 &
2
=R
2 :§ ¢ P
8 €
3 2 4
o] 2 ?J
5 L] &
>
Salmo trutta Linnaeus, 1758 65:35 | (2+)3+ | (IX) X-XII (I) 190-580
Squalius cephalus (Linnaeus, 1758) 45:55 | (2+)3+ IV-VIII 1900-13 500
Chondrostoma colchicum Derjugin, 1899 45:55 3+ V-Vl 2 600-14 500
Gobio lepidolaemus caucasica Kamensky, 1901 50:50 2+ IV-VIIL 1200 -5 800
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5 200
Luciobarbus escherichii (Steindachner, 1897) 50:50 3+ Iv-vil 850-2 500
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Alburnoides fasciatus (Nordmann, 1840) 50:50 2+ IV-VIII 950-6 200
Oxynoemacheilus angorae (Steindachner, 1897) | 50:50 2+ V-VIII 650-3 300
Ponticola constructor (Nordmann, 1840) 40:60 2+ IV-VIII 450-1 250

068m®M3s30s 3. 9FsM0Lfymol odmomagsmbol doMomso Labgmdgdol 3398000

0530b90wMgdgd0L dgbobgd Fomdmmygbowos sbHowdo (3bG. 23).

gbGogo 23

900. 53960Lfgeol 0goromBsMBEOL JoMHEMEO Lbgmdydol

33980000 0530Ld69B900.

Lsbgemds 1533900 BMJ30s Bobimgmdols
3960m@0o
(0039)
Salmo trutta Linnaeus, 1758 Alochton, Amphibiotic Insects, Small fish X-XII/IV-VI
Squalius cephalus (Linnaeus, 1758) Amphibiotic Insects, Small fish V-X
Chondrostoma colchicum Derjugin, | Periphyton, Detritius, Amphibiotic
. V-X
1899 Insectsand other invertebrates
Gobio lepidolaemus caucasica Amphibiotic Insectsand other VX
Kamensky, 1901 invertebrates, Detritius
Capoeta sieboldii (Steindachner, Periphyton, Detritius, Amphibiotic VX
1864) Insectsand other invertebrates
Capoeta tinca (Heckel, 1843) Periphyton, Detri.rjus, Amphibiotic VX
Insectsand other invertebrates
Luciobarbus escherichii Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) invertebrates
Alburnoides fasciatus (Nordmann, Periphyton, Detritius, Amphibiotic IV-XI
1840) Insectsand other invertebrates
Oxynoemacheilus angorae Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) invertebrates
Ponticola constructor (Nordmann, Amphibiotic Insectsand other IV-XI

1840)

Invertebrates
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http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=2867
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=47223
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2336
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=9336
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=18895
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1720
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2803
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1737
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=31633
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=2867
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=47223
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=8544
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2336
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=9336
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CPGE

—4—FEB —@-APR —4-AUG —<NOV

NUMBER OF SPECIES
.

1 2 3 4 5 6 7 8 9

——FE8 3 0 3 5 3 0 0 3 0 0 0 0 0 0 0

—\—APR 7 2 5 4 5 7 2 @ 1 0 3 1 1 0 1

—4—AUG 4 1 4 1 4 1 0 4 0 1 0 0 1 0 1

—=NOV 7 3 6 6 6 3 0 3 1 1 1 0 1 1 1
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1 8 15
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—4&—AUG 14,36 13,83 12,05 837 26,9% 973 0 20,64 0 488 0 0 16,33 0 152
——=NOV 341 135 42,33 29,22 14,24 7,58 0 15,77 2,41 16,5 1,38 0 885 13,92 8,92
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33939 39bbmME0gwgdwo 0gbs 2020 ferol do®@do
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722623.16; Y=4605252.62; H=25 8.%.co.
725098.57; Y=4603246.62; H=41 8.%.co.
726862.00; Y=4599995.09; H=45 8.%.co.
726519.41; Y=4599511.34; H=48 8.%.co.
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33930L 890092900 3mEgdveos bOowdo (3b6. 25).
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bgw3zsBsm6H0-30065m0 3gligdols s®gsedo Fo®dmgdmao ogoomgsmbols
3329300 Bgeggdo
JoGommo obywoby®o
##
Ls99B0gHem Labgemfimgds Usbgefeogds Usbo@heogds
1 Endontomyzon mariae Berg, 3605060 Ukrainian brook
1931 Lonsdo@s lamprey
2 | Acipenser stellatus Pallas, 1771 B3M50bs Starry sturgeon
3 ?;;lzenser colchicus  Mart, 30bymo Brmbo Colchian sturgeon
Anguilla Anguilla Linnaeus, European (common,
4 1758 OoBatiob p3)eroggbs weed, sing) eel
5 | Barbus tauricus  rionica 30mby6o 39600 Colchic barb
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Kamensky, 1899

0]

6 | Capoeta tinca Heckel, 1843 aGg @EZZ(ESO Anatolian Khramulya

7 f‘;gzeta sieboldi Steindachner, 30byMo bMsdweo Colchic Khramulya

g | Cyprinus carpio Linnaeus, 175 3000, amFs Common carp

9 ]G{Zf;in]:]gi d;)ﬁ?;;nus Caucasica 3933909960 30960 Caucasian gudgeon
Alburnoides fasciatus LodbMgmEo South minnow

10 | Nordmann, 1840 oM@, BOOGS

11 21;{1 ZZZH;Z: 1923 chalcoides 350990l o000 Batumi shemaya

h [chi

12 EEZZZZS?;; colefcum 3Mby©o GHMdo Colchic nase
Leuct: leuci: L1 A

13 I;ZZ;SCUS euciscus (Linneus B399 gdM030 o8s30 Common dace

I halus  Lil 3

14 fﬁ;;; s cephalus LnACUS | 0 15b0viHo 45830 Chub, Skelly
Petroleuci: heni

15 KZI;L]);H;;;;S borysthenicus XX Jods30 Dnieper chub
Scardinius  erythrophthalmus

16 Linnaeus. 1758 ROFFomgwo Rudd Redeye

17 | Vimba vimba Linnaeus, 1758 30005 Vimba bream

18 | Phoxinus colchicus Berg, 1910 30br®o 3306Bbans Colchic minnow
Oxynoemacheilus angorae

19 Steindachner . 1897 & 2bgMmOHMEo ymIos Angora loach

20 537];;0 trutta  fario  Linnaes, 653570l 3semdsbo Trout

21 | Salmo labrax Pallas, 1814 9530 D030l MMoammo Black Sea salmon

22 Mugil cephalus Linnaeus, 1829 ©@mds60 Flathead mullet
Neogobius (Apollonia) 8533065 QX0 Round eob

23 | melanostomus (Pallas, 1814) 8oy

24 | Silurus glanis Linnagus, 1758 03603990 emdm Wels catfish
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General description of the work

Relevance and importance of the topic

The ichthyofauna of the rivers of Adjara was not thoroughly studied after the 60s of
the 20th century. Recently, fundamental work has been done by Jemal Meskhidze. As the
current reality shows, the data of J. Meskhidze and other scientists about the ichthyofauna
of these rivers are incomplete as of today, due to the changes that have occurred during the
last 50 years because of anthropogenic influence. In addition to the above, in order to fully
assess the negative impact of the existing and planned water intake structures
(hydroelectric power plant dams, water supply main structures) in these rivers, to present
and realize the requirements of biodiversity protection, reproduction measures, a basic
scientific study is necessary, which will present the current changes in the ecology of fish
populations of these rivers. At the same time, a quantitative assessment will be made, which

will record the complex real situation. Thus, the dissertation topic is relevant.

The purpose and objectives of the research.
Based on the relevance of the issue, the aim of the research of the dissertation is a
detailed study of the species of fish inhabiting the rivers of Adjara, the clarification of the
taxonomic statuses of ichthyodiversity based on recent studies, on which, despite several
separate papers, no relevant studies have been conducted on different fish species in
different rivers.
In accordance with the purpose of the research, the research tasks were defined:

0  Assessment of the current state of ichthyodiversity of Adjara's rivers;

0  Determining the taxonomic status of the fish in the rivers of Adjara;

0  Determining the distribution area and quantitative indicators of different species
of fish in the rivers of Adjara.

0 Updating the existing information about the bioecological characteristics of the
fish in the rivers of Adjara;

0  Assessment of the cumulative impact on the ichthyofauna of the existing

hydroelectric power plants on the rivers of Adjara.
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The object of the research was the systematic analysis of the fishes common in the rivers
of Adjara - Chorokhi, Adjaristskali, Chakvistskali, Kintrishi and Machakhela, and their
biological and ecological features.

From the research methods, camera research, visual audit, field studies, anamnesis
(interview method) and laboratory processing of the obtained material were used. The
research/monitoring methodology fully matches the methods spread in international
practice.

The laboratory of the Department of Fisheries, Aquaculture and Water Biodiversity of
the National Environmental Agency of Georgia was used as a material and technical base.

Scientific novelty of research. For the first time, a detailed study of various species of
fish inhabiting the rivers of Adjara was carried out in a unified whole. The current state of
the ichthyodiversity of the rivers of Adjara was evaluated; The taxonomic status of the fish
in the Adjara rivers was determined; The distribution area and quantitative indicators of
different species of fish in the rivers of Adjara were determined; The existing information
on the bioecological characteristics of the fish in the rivers of Adjara was updated; The
cumulative impact of existing hydroelectric power plants on the rivers of Adjara on the
ichthyofauna was evaluated.

Theoretical and practical significance. The ichthyofauna of the rivers of Adjara has
been studied within the framework of the thesis, which, along with the enrichment of
scientific and research information in this field, provides an opportunity to determine the
level and extent of the impact on the ichthyofauna as a result of the construction of
hydropower plants, which in turn is an opportunity to properly plan mitigating and
compensatory measures for one or another fish to the species. Invasive species of
ichthyofauna in the rivers of Adjara have been identified and evaluated through research,
thereby determining the level of their impact on the aboriginal hydrofauna.

Publications made in connection with the dissertation work.

3 scientific works have been published around the research material: including 1 - in a
journal with an impact-factor classifier. The thesis was approved at the session of the

Biology Department at the Faculty of Natural Sciences and Health Care of BSU.
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Dissertation content
Chapter L. Literature review
The paper analyzes 51 literary sources, where the analysis of information sources related
to the dissertation topic, the main results and concepts related to the research problem are
discussed. The work also includes a literary review of the history of the development of
traditional fishing in Georgia, as well as a general description of the rivers of Adjara, during

which we mainly relied on the articles of various scientists.

Research Results
Chapter II. Research object and methods
The object of the research was fishes common in Adjara rivers - Chorokhi, Adjaristskali,
Chakvistskali, Kintrishi and Machakhela - their systematic analysis, biological and
ecological features. The ichthyofauna of the internal waters (rivers and lakes) of Adjara is
distinguished by its diversity. According to our investigations, 46 species of fish are
recorded in the internal waters of Adjara, among which migrant species are also found

(Table 1).

Table 1
Fixed ichthyofauna in some rivers of Adjara (Chorokhi-Adjarskali, Chakvisskali and

Kintrishi)
Rivers
Ichthyofauna Chorokhi- Chakvistskali
Adjaristskali Kintris
hi
Acipenser colchicus parcicus + _
Acipenser stellatus Pallas + _
Acipenser sturi+o Linne _
Alburnoides bipunctatus fasciatus + +
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Nordmann

Anguilla anguilla Linne

Atherina mochon ponticaFichwald

+

Barbus tauricus Escherichi Steindachner

Carassius carassius Linnaeus

Chalcalburnus chalcoides Deriugini (Berg)

+

Chondrostoma colchikum (Kessler) Berg

+ [+ |+ [+ |+ ]

Cyprinus carpio Linne

P S o S S o

Esox Iucius Linne

Gambusia affinis affinis Baird et Girard

Gobio gobio lepidolaemus natio caucasicus
kamensky

Gobitis teania Satunin Gladkov

Huso huso

Lamperta mariae Berg

Leuciscus boristhenicus (Kessler)

Leuciscus cephalus orientalis Nordmann

+ |+ [+ [+ [+

Morena Labrax L

Mugil auratus Risso

Mougil cephalus Linne

Nemachilus angorae Steindachner

Neogobius cephalarges constructor
Nordmann

+ |+ [+ |+ |1

Neogobius fluviatilis Pallas

Neogobius melanostomus Pallas

Phoxinus phoxinus colchicus Berg

+

+

Proterorhinus marmaratus Pallas

|+ |+ |+

Rhodeus sericeus ammarus Bloch

Salmo irideus Gibbons

Salmo trutta Labrax Pallas morpha fario

Salmo trutta trutta Labrax Pallas

Scardinius erythrophthalmus Linnaeus

+ [+ |+ [+ |

+ |+ [+ [+ [+

Silurus glanis Linnaeus

Syngnathus abaster

Varicorhinus sieboldi Steindachner

Varicorhinus tinca Heskel

e N o o o R |

Vimba vimba tenella Nordmann

+

Lo

w
(%]

Research methodology. Among the research methods, camera research, visual audit,

field studies, anamnesis (interview) and laboratory processing of the obtained material were
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used. The research/monitoring methodology fully matches the methods spread in
international practice.

Desktop study. References related to the research topic was analyzed, orthophotos of
the research area (Viewer 32, Adjara-2003), satellite images (Google Earth: 7.1.1.1888) and
small-scale (1:50 000) topographic maps were analyzed. A program was drawn up to collect
the anamnesis of local fishermen, a field study was planned - the schedule and route of the
field study, specific fishing production sites were determined - monitoring stations, which
are located both in the zones of direct influence of hydropower plants, and for comparison
in the zones that are not under the direct influence of hydropower plants (analogy
following the principle).

Visual audit. Visual identification of habitats was carried out, which meant

determining the typical habitat of each species (hypsometry, general hydrology, relief,
ground, landscape-visual characteristics), virtual identification-visual audit was carried out
on the sections of the river and its tributary, where the ceiling was not carried out. This
method has been introduced more and more intensively in many successful countries of the
world in recent years.
The field study included fishing with a throw net (weight 7 kg, mesh size - mesh step - 20
mm) and various types of hand hooks and spinning (we used both natural and artificial
repellents). We fished at the monitoring stations, passing a section of 100 to 300 meters
long near the monitoring station with a shooting net and making a few dozen attempts to
catch, then we continued fishing using hooks and spinning (during the research, we used
only sport-amateur fishing tools, and therefore, their use did not require a special permit
and license).

Anamnesis (interview method). In order to present a complete picture, the anamnesis of
local fishermen was collected. Fishermen with at least 10 years of fishing experience were
selected for this purpose. Information was considered reliable if it was confirmed by more
than three fishermen. We collected anamnesis from 18 fishermen.

Laboratory research. We returned a part of the extracted material to the environment in
a live state (catch-release principle) and only a part was transported to the laboratory,

where we processed them, determined: sex, maturity stage, age, nutrition coefficient,
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meristic and plastic signs, and the contents of the digestive tract were recorded. Laboratory

research was conducted using widely accepted standard methods.

Chapter III. Taxonomy of the ichthyofauna of the rivers of Adjara
Analysis
Taxonomic analysis of the ichthyofauna of Adjara rivers revealed the following:
1. In Chorokhi River: order 15, family 15, genus 34, species — 41
2. In Kintrishi River: order 9, family 11, genus 25 species - 26
3. In Acharitskali river: order 4, family 6, genus 14, species — 17

The largest number of species are represented from the carp order and the carp family -
17 (42.5% of all species), 9 (56.3%) in Ajaristskali, 12 (46.1%) in Kintrishi.

Most of the carp species are the historical aborigines of the rivers of Adjara. Among the
introductions during the last hundred years, it is worth noting the invasion of carp and
crucian carp.

According to our studies, 4 invasive species were observed in Chorokhi: Prussian carp,
Stone moroko, So-iuy mullet and Mosquitofish. 2 of them belong to invasive species, and
2 - specially introduced as a means of biological control and an industrial object (So-iuy
mullet). As a result of our studies, the locality of their distribution is limited only to the
area near the mouth of the sea, due to their limnophilicity. According to the conducted
studies, their number is quite small. The dynamics is significantly influenced by the
periodic water regime changes caused by the operation of the HPP cascade. In 2021-2022,
in order to estimate the number of invasive species, the following were deposited in the
estuarine space and nearby confluences: Mosquitofish - 91,000 and 258,700 units, Prussian
carp - 200 and 9,000 units, So-iuy mullet - 130 and 150 units, and Stone moroko was
recorded only in the 2022 research and the number was 290 units.

Overall, it can be assessed that invasive species do not have a significant impact on the
aboriginal ichthyofauna of the Chorokhi River.

It should be noted that with the latest research conducted by us, a very important
taxonomic innovation was revealed in the Chorokhi-Achariskali basin, which is the

discovery of the common skunk common in the East. Initially, it was identified by Turkish
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scientists as Georgian Khramuli (Gruzinian scrub) Capoeta ekmekciae Turan, Kottelat,
Ekmekgi and imamoglu, 2006. However, based on our verification of plastic and meristic
characters, it was found that this species was very close to Seven khramulya or Capoeta
capoeta (Giildenstadt, 1773), moreover, even though the main ichthyological site Fishbase
identifies both species separately, in meristic characters There is no big difference, and
small differences (diameter of the eye socket, length of the ding, etc.) are within the
transgressiveness of the plastic transformation of the adaptive establishment of the species.
It is significant that their identity is confirmed in recent genetic studies of Ilia State
University. Based on the above, with a high probability, in the last decades, the
penetration and reproduction of the eastern carp in the Chorokhi River occurred, which
was not observed by our ichthyologists, since proper research was not conducted in the
post-communist period due to the disruption of institutions. However, the mentioned
issue requires special additional studies in order to finally determine the complete picture.

The taxonomic composition of Chorokhi, Achariskalli and Kintrishi fish species and

the species unity index are given in the tables (Tables 2, 3).

Table 2
Chorokhi, Achariskali and Kintrishi fish species
Taxonomic composition

Chorokhi Achariskali Kintrishi
Order Family | Genus | Species Family | Genus | Species Family | Genus | Species
Acipenseriformes 1 2 4 - - - - - -
Anguilliformes 1 1 1 1 1 1 1 1 1
Atheriniformes 1 1 1 - - - - - -
Cypriniformes 3 18 19 3 10 11 3 14 14
Esociformes - - - - - - 1 1 1
Gobiiformes 1 2 3 1 1 1 1 2 2
Mugiliformes 1 2 3 - - - 1 2 2
Perciformes - - - - - - 1 1 1
Petromyzontiformes 1 1 1 - - - 1 1 1

66




Pleuronectiformes 1 1 1 - - - - - -
Poeciliiformes 1 1 1 - - - - - -
Salmoniformes 1 2 3 1 2 3 1 2 3
Scorpaeniformes 1 1 1 - - - - - -
Siluriformes 1 1 1 - - - 1 1 1
Syngnathiformes 1 1 1 - - - - - -
Total : 15 34 40 6 14 16 11 25 26
Table 3. Species unity index
index
Chorokhi - 57.1 72.7
Ajaristskali 57.1 - 66.7
Kintrishi 72.7 66.7 -

Soirensen's index of unity of species is used to evaluate the similarity of ichthyocenoses

of different rivers, which is calculated by the formula:

2e

a+h

where aand & - is the number of species found in different comparable biocenoses , c—

the number of common species to them.
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Chapter IV . Assessment of the current state and species diversity of the ichthyofauna the
Chorokhi-Ajariskali river basin

IV . 1. Ichthyofauna of Chorokhi River (Tab.4)

Table 4 Ichthyofauna diversity of Chorokhi river.

N IUCN
o Scientific name Georgian name English name status/
Endemism
1 | Eudontomyzon mariae (Berg, 1931) Loensdam@o Ukrainian
’ Brook Lamprey
Included in
2 | Acipenser sturio Linnaeus, 1758 ROOMbYO European the Red FM
Sturgeon of Georgia,
status CR
Included in
. the Red List
3 | Acipenser stellatus Pallas, 1771 A9M0bs Starry Sturgeon of Georgia,
status EN
Endemic of
the Black Sea
. Basin,
. . . . Colchic . .
4 | Acipenser persicus colchicus Marti, 1940 30brmo Brmbo included in
sturgeon .
the Red List
of Georgia,
status EN
Included in
5 | Huso huso (Linnaeus, 1758) b30s Beluga the Red PSt
sturgeon of Georgia,
status EN

6 | Salmo labrax Pallas, 1811

8530 B30l MOS0

Black Sea
salmon

of the Black

Sea Basin ;
Included in
the Red List
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of Georgia
(status - EN')

Salmo labrax fario Linnaeus, 1758

6535010l 35¢dsbo

Try out

Endemic
form of the
Black Sea
Basin;
Included in
the red list of
the Sakart
Velo (status -
VU)

Oncorhynchus mykiss Walbaum , 1792

Ponticola constructor (Nordmann, 1840)

30LMEYs 30¢0dobo

00065MHOL MO ™

Rainbow Trout

Caucasian
Goby

invasive form

Caucasian
endemic

[«

Neogobius melanostomus (Pallas, 1814)

8533065 QMR

Round d Goby

Ponto-
Caspian relict

—

Neogobius fluviatilis (Pallas, 1814)

Platichthys flesus (Linnaeus, 1758)

39430005 mOX M

30005o-3mbs

Monkey Goby

Flounder

Ponto-
Caspian relic,
included in
the Red List
of Georgia,
status VU

|

—_

[

Ul =

Silurus glanis Linnaeus, 1758

Atherina boyeri pontica Eichwald, 1831

Syngnathus abaster Risso, 1827

Q30 (wagm)

8530 B30l s0gM0bs

699bomggzbs

Welsh Catfish

Black Sea
Sandsmelt

Black Sea
Pipefish

Endemic of
the Black Sea
Basin
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http://www.fishbase.org/Summary/FamilySummary.php?ID=440
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Gambusia affinis (Baird & Girard, 1853)

3590%b0s

Mosquitofish

|

Flat-Headed

N

Platichthys flesus (Linnaeus, 1758)

Gasterosteus aculeatus Linnaeus, 1758

39005eo-3mbs

Lsdg3oas

1 . .

- Mugil cephalus Linnaeus, 1758 3980 Mullet

1

3 Mugil soiuy Basilewsky, 1855 3owgbyslio So-iuy Mullet
1

9 Liza aurata (Risso, 1810) 0gOHOLBIOO JGBIWO Golden Mullet

Flounder

Three-Spined
Stickleback

2

Cobitis satunini Gladkov, 1935

Oxynoemacheilus angorae
(Steindachner, 1897)

Anguilla anguilla (Linnaeus, 1758)

baosgbo (339@sbo)

2bmOHMo ymIows

936M3gwo
3300930

Satunini Loach

Angora Loach

European Eel

Caucasian
endemic

I

2

5 Squalius cephalus (Linnaeus, 1758) J58s30 Chub

2 . . Colchic An endemic
6 Phoxinus colchicus Berg, 1910 30bco 3306Bbens Minnow form of
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Kolkheti

An endemic

2 h [chicum Derjugin, .

Chondrostoma colchicum Derjugin 30bOO MO Colchic Nase form of

7 | 1899 .
Kolkheti

. , . . An endemic
2 | Gobio lepidolaemus caucas i ca Caucasian
8 | Kamensky, 1901 godoto Gudgeon form of
> 8 Kolkheti

2 | Luciobarbus escherichii (Steindachner, Endemic of

uclobarbus escaenc emndacaner, 30brcofiggHo Colchic Barbel | Colchis-

9 | 1897) .
Anatolia
An endemic

g Alburnus derjugini Berg, 1923 30{2@?‘36}: 0;6)0130 Colchic Bleak | form of

980 Kolkheti

3 An endemic

1 Alburnoides fasciatus (Nordmann, 1840) BOOGS Schneider form of
Kolkheti
Endemic

3 . sbs@Bmmor®o Anatolian form of

‘Heckel, 184. .

2 Capoeta tinca (Heckel, 1843) b6sdeo Khramulya Colchis-
Anatolia
endemic form
of Kolkheti;

3 . .. . ColchicKhramu | Included in

3 Capoeta sieboldii (Steindachner, 1864) 3ObOo bMedweo lya the Red List of
Georgia
(status-VU)

i Vimba vimba (Linnaeus, 1758) 30000 Zahrte

g Rhodeus amarus (Bloch, 1782) BO8IWs Bitterling

i Cyprinus carpio Linnaeus, 1758 3AmFo (3mdGO0) Carp

3 Rutilus rutilus (Linnaeus, 1758) Boggme®o Roach

3 | Scardinius erythrophthalmus (Linnaeus,

0! R

8 | 1758 ROBFomgws udd

:; Tinca tinca (Linnaeus, 1758) 371099 (mdm®os) Tench

3 Carassius carassius ( LINNAEUS, 1758 ) 39M0Lo Crucian carp ?(I:r;waswe

4 | Crenopharyngodon idella Valenciennes an invasive

1 | in Cuvier and Valenciennes, 1844 Y60 53760 Grass carp form
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Due to the fact the river Chorokhi Most of the part is in Turkey and is difficult to access

for research on a permanent basis, In addition, the "cascade" of dams on the Chorokhi River

on the territory of Turkey, to a large extent, makes it technogenic, it cannot give us the

means to make regular conclusions as a result of research . The main research works were

carried out in the section of Ajariskali.

IV .IL. Ichthyofauna of the Ajaristkali river basin

As a result of the conducted studies, the biological diversity of the ichthyofauna of the

Ajariskali river basin was determined by 6 families and 16 species (+ one hybrid form).

I.Family Salmonidae - Salmonidae Civier, 1815

15.

16.

17.

Black Sea salmon - Salmo labrax Pallas, 1811 (Syn.: Salmo trutta labrax Pallas,

1811).

Trout - Salmo labrax fario Linnaeus, 1758 (Syn.: Salmo trutta fario L., 1758;

Salmo trutta labrax morpha fario Linnaeus, 1758; Salmo fario Linnaeus, 1758).
Rainbow trout (American trout) - Oncorhynchus mykiss Walbaum , 1792
(SYN.: Salmo gairdneri Richardson, 1836 ; Salmo irideus Gibbons, 1855 ; Salmo

gairdneri irideus Gibbons, 1855 ).

II. Family carps - Cyprinidae Fleming, 1822

18.

19.
20.

21.

22.

Chub - Squalius cephalus (Linnaeus, 1758) (Syn.: Leiciscus cephalus orientalis
Nordmann, 1840).
Colchic Nase - Chondrostoma colchicum Derjugin, 1899
Colchic Minnow - Phoxinus colchicus Berg, 1910 (Syn.: Phoxinus phoxinus
colchicus Berg, 1910 ).
Caucasian Gudgeon - Gobio lepidolaemus caucaisca Kamensky, 1901 (Syn.:
Gobio gobio lepidolaemus nation caucasicus Kamensky 1901).
ColchicKhramulya -  Capoetasieboldii  (Steindachner, 1864) (Syn.
Varicorchinus sieboldii (Steindachner, 1864)). It is included in the Georgian

and International Red List ( Georgian Red List , Thilisi, 2006) .
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http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=5824&GSID=10628&Status=synonym&Synonymy=junior%20synonym&Combination=original%20combination&GenusName=Salmo&SpeciesName=gairdneri&SpecCode=239&SynonymsRef=556&Author=Richardson,%201836&Misspelling=-1
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=3731
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=5825&GSID=10629&Status=synonym&Synonymy=junior%20synonym&Combination=original%20combination&GenusName=Salmo&SpeciesName=irideus&SpecCode=239&SynonymsRef=92135&Author=Gibbons,%201855&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=18107
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=130448&GSID=10629&Status=synonym&Synonymy=junior%20synonym&Combination=change%20in%20rank&GenusName=Salmo&SpeciesName=gairdneri%20irideus&SpecCode=239&SynonymsRef=26282&Author=Gibbons,%201855&Misspelling=-1
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=130448&GSID=10629&Status=synonym&Synonymy=junior%20synonym&Combination=change%20in%20rank&GenusName=Salmo&SpeciesName=gairdneri%20irideus&SpecCode=239&SynonymsRef=26282&Author=Gibbons,%201855&Misspelling=-1
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=18107
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=163156&GSID=30959&Status=synonym&Synonymy=senior%20synonym&Combination=original%20combination&GenusName=Phoxinus&SpeciesName=phoxinus%20colchicus&SpecCode=65125&SynonymsRef=13696&Author=Berg,%201910&Misspelling=0
http://www.fishbase.org/Nomenclature/SynonymSummary.php?ID=163156&GSID=30959&Status=synonym&Synonymy=senior%20synonym&Combination=original%20combination&GenusName=Phoxinus&SpeciesName=phoxinus%20colchicus&SpecCode=65125&SynonymsRef=13696&Author=Berg,%201910&Misspelling=0
http://research.calacademy.org/research/ichthyology/catalog/getref.asp?ID=19593
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1720
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2803
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2803

23. Anatolian Khramulya - Capoeta tinca (Heckel, 1843) (Syn.: Varicorchinus tinca
(Heckel, 1843).
24. Colchic Barbel — Luciobarbus escherichii (Steindachner, 1897) (Syn.: Barbus
tauricus rionica Kamensky, 1899 ; Barbus tauricus escherichii Steindachner,
1897).
25. Colchic Bleak - Alburnus derjugini Berg, 1923 (Syn.: Chalcalburnus
chalcoides der jugini (Berg, 1923 )
26. Schneider - Alburnoides fasciatus (Nordmann, 1840) (Syn.: Alburnoides
bipunctatus fasciatus (Nordmann, 1840) ).
II1. Family Loaches -Cobittidae Swainson, 1839
27. Satunini Loach-Cobitis satunini Gladkov, 1935 (Syn.: Cobitis taenia satunini
Gladkov, 1935)
IV. Family River Loaches -Balitoridae Swainson, 1839
28. Angora Loach - Oxynoemacheilus angorae (Steindachner, 1897) (Syn.:
Nemacheilus angorae Steindachner, 1897 ; Barbatula angor (St ae eindachner,
1897) ).
V. Family Gobies - Gobiidae Fleming, 1822
15. Caucasian Goby (Pic. 93)- Ponticola constructor (Nordmann, 1840) ( Syn.:
Gobius cephalarges constructor Nordmann, 1840 ; Neogobius cephalarges
constructor (Nordmann, 1840) ; Neogobius constructor (Nordmann, 1840 ).
VI. Family Freshwater Eels - Anguilidae Rafinesque, 1815
17. European Eel (Pic. 94) - Anguilla Anguilla (Linnaus, 1758).

IV .III Distribution and spreading of Ichthyofauna in Adjara
A detailed analysis of the quantitative index of the ichthyofauna was carried out only on
the example of the Ajariskali River.. As it was mentioned, the Chorokhi River is very
technogenic and unstable under the conditions of operation of the cascade of hydroelectric
power stations Adjaristskali is characterized by relatively stable conditions from the mouth
of Chorokhi to Shuakhevi HPP, and The research rivers _ The ichthyofauna of Ajaristskali

is distinguished by its biological diversity, 16 species of 6 families of fishes are recorded
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here, including all 16 in Ajaristskali and Akavreta rivers, 12 in Chirukhistskali, 11 in
Chvanistskali, 9 in Skhalta and 8 species in Ghorjomistskali (Tab.5 ).
Table 5.
Species distribution of fish in the river. in the Achariskali basin
spreading
. . . Sk | Ghorj
Ne specles Ajaristskali | Akavreta Chlmkl?JSh Chvanitskali | ha omjsrlt
tskali .
Ita | skali
1 | Salmo labrax Pallas, 1811 X X X - - -
2 | Salmo labrax fario Linnaeus, X X X X X X
1758
3 | Oncorhynchus mykiss X X X X - -
Walbaum , 1792
4 | Squalius cephalus (Linnaeus, X X X X X X
1758)
5 | Chondrostoma colchicum X X X X X X
Derjugin, 1899
6 | Phoxinus colchicus Berg, 1910 X X - - - -
7 | Gobio lepidolaemus caucas i ca X X X X X -
Kamensky, 1901
8 | Capoeta sieboldii X X X X - -
(Steindachner, 1864)
9 | Capoeta tinca (Heckel, 1843) X X X X X X
1 | Luciobarbus escherichii X X X X X X
0 | (Steindachner, 1897)
1 | Alburnus derjugini Berg, 1923 X X - - - -
1
1 | Alburnoides fasciatus X X X X X X
2 | (Nordmann, 1840)
1 Cobitis satunini Gladkov, 1935 X X - - - -
3
1 Oxynoemacheilus angorae X X X X X X
4 | (Steindachner, 1897)
1 | Ponticola constructor X X X X X X
5 | (Nordmann, 1840)
1 | Anguilla Anguilla (Linnaus, X X - - - -
6 | 1758)
Total 16 16 12 11 9 8

In general, river Ajaristskali, and its ichthyofauna reflects the qualitative-quantitative

features characteristic of Kolkheti mountain-type rivers, however, it is characterized by
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certain differences: In Kolkheti, especially only in Chorokhi basin, it is found Anatolian
khramulya and the Colchic-Anatolian hybrid khramulya.

The order of quantitative dominance looks like this: Transcaucasian spirlin, Anatolian
khramulya, Colchic Barbel, Colchic Khramulya, Caucasian goby, Colchic nase, Chub,
Angora loach, Salmon , Other species are found in the form of single specimens. Black sea

salmon and European eel are especially rare species.

IV.IV. Bioconservation value of the ichthyofauna in Ajaristskali
The ichthyofauna of Ajaristskali River is distinguished by high endemism and
bioconservation value. Among the 16 species of fish spread here: 2 species are endemic to
the Black Sea basin, 6 species are endemic to Kolkheti, 2 species are endemic to Kolkheti-
Anatolia, and 2 are also endemic to the Caucasus. 3 species are recorded in the Red List of
Georgia, and 6 species are recorded in the Red List of the International Union for

Conservation of Nature (IUCN) (Tab.6)

Table 6 . Bioconservation value of the ichthyofauna in Ajariskali

Ne Species Bioconservative value

1 Salmo labrax Pallas, 1811 An endemic form of the Black Sea Basin;
Recorded in the Red List of Georgia (status - EN) ;
It is on the Red List of the International Union for
Conservation of Nature (IUCN) (status - LC ).

2 | Salmo labrax fario Linnaeus, An endemic form of the Black Sea Basin;
1758 Recorded in the Red List of Georgia (status - VU)
3 | Oncorhynchus mykiss Walbaum | An invasive form
, 1792
4 | Squalius cephalus (Linnaeus, Recorded in the Red List of the International
1758) Union for Conservation of Nature (IUCN) (status -
LC)
5 | Chondrostoma colchicum Colchis Endemic form.
Derjugin, 1899

6 | Phoxinus colchicus Berg, 1910 Colchis Endemic form; Recorded in the Red List
of the International Union for Conservation of
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Nature (IUCN) (status - LC)

7 | Gobio lepidolaemus caucas i ca Colchis Endemic form.
Kamensky, 1901
8 | Capoeta sieboldii (Steindachner, | Colchis Endemic form; Recorded in the Red List
1864) of Georgia (status - VU)
9 | Capoeta tinca (Heckel, 1843) Colchis - Anatolia Endemic form.
10 | Luciobarbus escherichii Colchis - Anatolia Endemic form.
(Steindachner, 1897)
11 | Alburnus derjugini Berg, 1923 Colchis Endemic form.
12 | Alburnoides fasciatus Colchis Endemic form.
(Nordmann, 1840)
13 | Cobitis satunini Gladkov, 1935 Caucasus Endemic form.
14 | Oxynoemacheilus angorae Recorded in the Red List of the International
(Steindachner, 1897) Union for Conservation of Nature (IUCN) (status -
DD)
15 | Ponticola constructor Caucasus Endemic form; Recorded in the Red
(Nordmann, 1840) List of the International Union for Conservation of
Nature (IUCN) (status - LC)
16 | Anguilla Anguilla (Linnaus, Recorded in the International Union for
1758) Conservation of Nature (IUCN) Red List (status -

CR)

IV.V. Ethno-ichthyography of the riv. Ajariskali basin

During the conducted research, an important place was devoted to the study of ethno-

ichthyography of the basin, in particular, were studied the local names of fishes. Obtaining

and consuming ways and methods, it is very interesting that during the research we have

identified such local names of fish that are not used elsewhere or are used with a different

meaning. (Tab. 7)
Table 7.

Ethno-ichthyography of the riv.Ajariskali basin
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International

Ne Scientific name English Local name transliteration
name
of local name
1 S qualius ce]_;];;f:)s (Linnaeus, Chub 458530, 53540, 1;2}}1112}{
2 Chondrostoma colchicum Colchic 090MHM)3b0, tetrtevza,
Derjugin, 1899 Nase JemPo, Hmdo kochi, t'obi
3 Capoeta sieboldii Colchic Bobsto, chinari,
(Steindachner, 1864) khramulya b®dw)o khramuli
X Anatolian 85300935, Shavtevza,
4 | Capoeta tinca (Heckel, 1843) Khramulya bﬁ?o 8?:]3@0 Kkhramuli
Luciobarbus escherichii Colchic , .
> (Steindachner, 1897) Barbel 396>, fi3g®> murtsa, tsvera
6 Alburnoides fasciatus Colchic Bogm@y, napot'a,
(Nordmann, 1840) Minnow 3903bwomggbs | vertskhlitevza
7 Oxynoemacheilus angorae Angora Bbots, ag0esbs chkhira,
(Steindachner, 1897) Loach ’ gvelana

V. VL. Evaluation of the quantitative indices of the ichthyofauna of Ajariskali

Field research was carried out on February 9 - 11, 2018 At 15 monitoring stations (Tab.

8):

Table 8.

Quantitative indices of the ichthyofauna in Ajariskali river basin

No name Location height coordinates
above see
level (m)
1 Keda river Ajaristskali, Keda borough 193 41° 35.983'N
41°56.201'E
2 Akavreta river Akavreta, Bridge of 230 41°35.276'N
Shebaburi 41°56.918'E
3 Zvare river Ajaristskali, Zvare Church 220 41° 37.568'N
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41°58.574'E

4 Cocotauri river Adjaristskali, Kokotauri 300 41° 38.573'N
bridge 42° 4.094'E

5 Khichauri-1 river Ajaristskali, Khichauri 335 41° 38.675'N
village 42°7.619'E

6 Khichauri -2 river Chvanitskal, Khichauri 342 41° 38.715'N
bridge 42° 8.005'E

7 Tsivadzeebi river Chvanitskal, village of 450 41°39.951'N
Tsivadzeebi 42° 8.934'E

8 Shuakhevi river Ajaristskali, Shuakhevi 397 41° 37.485'N
borough 42°10.946'E

9 Okropilauri river Chirukhitskali, Okropilauri 430 41° 36.854'N
bridge 42°11.014E

10 Ghuzleti river Chirukhitskali, Ghuzleti 1515 41°28.955'N
42°25.295'E

11 Zomlet river Ajaristskali, Zomleti bridge 535 41°37.264'N
42°15.808'E

12 Furtio river Skhalta, Furtio bridge 617 41°36.312'N
42°16.933'E

13 Tkhilvana river Sakhalta, village Tkhilvana 1340 41°32.827'N
42°30.821'E

14 Bodzauri river Adjaristskali, Bodzauri 1084 41° 38.400'N
village 42°25.384'E

15 Satsikhuri river Ghorjomistskali, village 988 41° 41.073'N
Satsikhuri 42°23.158'E

The detailed results of the field survey, both general and station-wise, are presented
below in tables and include:
Number of collected individuals by station ( Table 11 )
Fishing effort data by stations ( Table 12)
Bycatch structure according to stations ( Table 9-13 )
Table 9.

Number of fish obtained by stations

station numbers

Species 1

Salmo trutta

Luciobarbus 3 2 2| 2
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escherichii

Squalius cephalus 1( 2 1
Chondrostoma 1 3 1

colchicum

Alburnoides fasciatus 2 2 2| 2 3

Oxynoemacheilus angor

ae

Ponticola constructor

Capoeta sieboldii 1
Capoeta tinca 1
TOTAL (SPECIES) 6 [0]7 7|6 0 0 5 (0 0 0 0 0

Table 10 . Fishing effort data by station

. station numbers
fishing BERE 1
units 1 2 3 4 5 6 7 8 9 10 11213 14 5
C|C|C C
Gear CN CN CN CN CN CN CN CN CN | CN NI NI N CN N
coverage 9 9 9 9| 9| 9|09 9 9 | 9 [9l9lo] 9 |9
area
Number of 1 (11 1
fishing efforts 25 15 20 20 25 15 15 25 15 25 5055 15 5
Number of
fishing efforts] 5 2 2 2 5 2 2 6 1 3 21110 0 |O
committed
Fishing
exposure 2 1 2 2 2 1 1 2 2 2 11171 1 1
(hours)
common 6 o | 7|76 | 0] o0 5 o | ofofoflo] oo
ceiling (egz)
common | g1 | o | 238 315|249 0 | 0 | 131 | 0| 0o |[0]o]|o| 0o
ceiling (c)

The sex structure of the species obtained during the field research, periods of maturity,

fertility and the age of first maturity are presented in the form of a table below (Tab.10).
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Table. 10 The main functions of ichthyofauna species sexual structure of river

Acharistskali, puberty, fertility and age of puberty

Gender ratio Ace of S . iod Average
Species (Male: ge o PaWRIng Perio individual
Female) puberty (Month) fertility
Salmo trutta Linnaeus, 1758 65:35 (2+)3+ (IX) X-XII (I) 190-580
Squalius cephalus (Linnaeus, 45:55 (2+)3+ IV-VIII 1900-13
1758) 500
Chondrostoma colchicum 45:55 3+ Iv-vil 2 600-14
Derjugin, 1899 500
Gobio lepidolaemus caucasica 50:50 2+ IV-VIII 1200-5
Kamensky, 1901 800
Capoeta sieboldii (Steindachner 60:40 3+ V-VIII 3500 -
, 1864) 13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5
200
Luciobarbus escherichii 50:50 3+ IV-VII 850-2 500
(Steindachner, 1897)
Alburnoides fasciatus 50:50 2+ IV-VIII 950-6 200
(Nordmann, 1840)
Oxynoemacheilus angorae 50:50 2+ V-VIII 650-3 300
(Steindachner, 1897)
Ponticola constructor 40:60 2+ IV-VIII 450-1 250
(Nordmann, 1840)

Information about the nutritional features of the main species of the

ichthyofauna of the Adjaristskali River is presented below (tab. 11).

Table 11. Nutritional characteristics of the main species of the ichthyofauna of the
Adjaristskali River
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Fertilizatio

Species Food fraction n period
(month)
Allochth R hibian i X X-XII/IV-
Salmo trutta Linnaeus, 1758 o t onous, amphibian insects v
small fish VI
Yl halus (Li ; o
Squalius cephalus (Linnaeus Allochthonous, amphibian insects V-X
1758)
A Ichi
¢ O{Jdr'ostoma colcicum Amphibiotic insects, small fish V-X
Derjugin, 1899
Gobio lepidolaemus caucasica Periphyton, detritus, amphibian
. . V-X
Kamensky, 1901 insects, other macroinvertebrates
Capoeta sieboldii (Steindachner, Amphibiotic insects, other
. . V-X
1864) macroinvertebrates, detritus
. Periphyton, detritus, amphibian
Capoeta tinca (Heckel, 1843) . . V-X
insects, other macro-invertebrates
Luciobarbus escherichii Periphyton, detritus, amphibian IV-XI
(Steindachner, 1897) insects, other macroinvertebrates
Alburnoides fasciatus Amphibiotic insects, other IV-XI
(Nordmann, 1840) macroinvertebrates
Oxynoemacheilus angorae Periphyton, detritus, amphibian IV-XI
(Steindachner, 1897) insects, other macroinvertebrates
Ponticola constructor Amphibiotic insects, other IV-XI

(Nordmann, 1840)

macroinvertebrates

The growth-age, sex and size-weight structure of the populations identified during

monitoring, as well as the nutritional features are typical for the mentioned species. A

similar picture is revealed within the range of the species, in ribbon water bodies - on

similar hypsometric markers.

4. CPUE (Catch-Per-Unit-Effort)

On the basis of the material obtained during the current field research, the catch per

unit effort (CPUE-Catch-Per-Unit-Effort) was calculated, in particular, the fishing gear

catch per unit effort (CPGE) with the following formula:

CPGE (g/e) = TSGCB + TSGE

The results are presented below in the form of a diagram (Figure 1).
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Chart #1. CPGE by Stations

175
13,22 12,45

9,05 659
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12 3 4

0
5 6 7 8 9 10 11 12 13 14 15
#of Station

Figure 1. CPGE by monitoring stations (February 2018) Average CPGE (g/e) in the

month of February = 3.94

Field research was carried out on February 20-22 and 27-29, 2018, at 15
monitoring stations.

The detailed results of the survey, both general and from the point of view of
each station, are presented below in tables and it includes:
* Number of collected individuals by stations (Tab.12)
+ Fishing effort data by stations (Fig. 13)

+ Structure of the ceiling according to the stations (Table 14)

Table 12. Number of fish obtained by stations

Station Ne
Species 1123 |4a|ls|e6|7]8|ofw|nlnlB|"

Salmo trutta 1 2
Oncorhynchus mykiss 1
Luciobarbus escherichii 2 2 2 3 1 5 1 1
Squalius cephalus 1 1 1 3 3 1
Chondrostoma colchicum 2 4 1 1
Alburnoides fasciatus 6 | 3 3 5 6 5 5 | 10 2 1
Oxynoemacheilus angorae 1
Ponticola constructor 3|3 2
Capoeta sieboldii 2 1 5 1
Capoeta tinca 2 2 1

b (93H993¢56M0) 1 |6 |11 |9 |18 15| 7 |17 | 1 0 4 1 2 0
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Table 13. Fishing effort data by station
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The sex structure of the species obtained during the field research, the periods of

maturity, fertility and the age of first maturity are presented in the form of a table below

(tab. 14).

Table 14. The sex structure of the main species of the ichthyofauna of the Adjaristskali

River, periods of puberty, fertility and age of puberty

Gender ratio Age of Spawning Average
Species (Male : 8 period individual
Female) puberty (Month) | ferility
Salmo trutta Linnaeus, 1758 65:35 (2+)3+ (IX) X-XII (I) 190-580
Squalius cephalus (Linnaeus, 1758) 45:55 (2+)3+ IV-VIII 1900-13
500
Chondrostoma colchicum Derjugin, 45:55 3+ IV-VII 2 600-14
1899 500
Gobio lepidolaemus caucasica 50:50 2+ IV-VIII 1200-5
Kamensky, 1901 800
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -
13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5
200
Luciobarbus escherichii (Steindachner, 50:50 3+ V-Vl 850-2 500
1897)
Alburnoides fasciatus (Nordmann, 50:50 2+ IV-VIII 950-6 200
1840)
Oxynoemacheilus angorae 50:50 2+ V-VIII 650-3 300
(Steindachner, 1897)
Ponticola constructor (Nordmann, 40:60 2+ IV-VIII 450-1 250

1840)

Information about ichtyofauna species of river Adjaristskali main food peculiarities

are representing below in the table (tab. 15).
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Information about the nutritional characteristics of the main species of the

ichthyofauna of the Adjaristskali River is presented below, in the table (Tab. 15).

Table 15. Nutritional characteristics of the main species of the ichthyofauna of the

Adjaristskali River
Fertilization
Species Food fraction period
(month)
Salmo labrax fario Linnaeus, 1758 Allochthonous, amphibian insects, X-XII/IV-VI
small fish
5);9020 rhynchus mykiss Walbaum, Allochthonous, amphibian insects X-XII/IV-VI
Squalius cephalus (Linnaeus, 1758) Amphibiotic insects, small fish V-X
Chondrostoma colchicum Derjugin, Periphyton, detritus, amphibian insects,
. V-X
1899 other macroinvertebrates
Gobio lepidolaemus caucasica Amphibiotic insects, other
. . V-X
Kamensky, 1901 macroinvertebrates, detritus
Periph ) itus, hibian i )
Capoeta sieboldii (Steindachner, 1864) eripayton d.etntus amphibian insects V-X
other macro-invertebrates
. Periphyton, detritus, amphibian insects,
Capoeta tinca (Heckel, 1843) . V-X
other macroinvertebrates
Luciobarbus escherichii Amphibiotic insects, other IV-XI
(Steindachner, 1897) macroinvertebrates
Alburnoides fasciatus (Nordmann, Periphyton, detritus, amphibian insects,
. IV-XI
1840) other macroinvertebrates
Oxynoemacheilus angorae Amphibiotic insects, other IV-XI
(Steindachner, 1897) macroinvertebrates
Ponticola constructor (Nordmann, Allochthonous, amphibian insects, IV-XI

1840)

small fish

Population growth, age, sex, and size-weight structure, as well as nutritional

characteristics, are characteristic of the mentioned species, a similar picture is revealed

within the distribution area of the species, in ribbon water bodies - on similar hypsometric

signs.

4. CPUE (Catch-Per-Unit-Effort)

On the basis of the material obtained during the current field research, the catch per

unit of fishing effort (CPUE-Catch-Per-Unit-Effort), in particular, the catch per unit effort

of fishing gear (CPGE) was calculated with the following formula:
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CPGE (g/e) = TSGCB + TSGE

The results are presented below in the form of a diagram (Fig. 2).
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Figure 2. CPGE by monitoring stations (April 2018) Average CPGE (g/e) in the month of
April =13,94

Field research was carried out on April 20-22 and 27-29, 2018, at 15 monitoring
stations. The detailed results of the survey, both general and station-wise, are presented
below in tables and include:

O Number of obtained individuals according to stations (Fig. 16);
0  Fishing effort data by stations (Sept. 17);

0  The structure of the ceiling according to the stations (Fig. 18).

Table 16. Number of fish obtained by stations

Station Ne
Sneci
pecies 1 slalals|lelz]slo 1 1 12 1| 14 15
0|1 3
Salmo trutta 2 2
Oncorhynchus mykiss
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Luciobarbus
escherichii

Squalius cephalus

Chondrostoma
colchicum

Alburnoides fasciatus

Dxynoemacheilus angor
re

Ponticola constructor

Capoeta sieboldii

Capoeta tinca

TOTAL
(EXEMPLARS)

14

Table 17. Fishing effort data by station

Fishing units

Stations

10

11

12

13

14

15

Equipment

CN

The number of
Fishing effort

o |Z 0|~

o |z 0N

o |Z 0w

O |Z O

o |Z 0Olwn

o ([Z 0O|lo

o |Z 0N

O |Z 0o

Number of fishing
efforts committed

25

25

15

15

15

15

15

Fishing Exposition
(Hours)

Common cathing
(Unit)

Common catching

. 14

26

15

11

. 31
Equipment

16

22

15

62

14

454

12

24

22

The sex structure of the species obtained in the course of field studies, periods of

maturity, fecundity and age of onset of sexual maturity are presented in the form of a table

below (Fig. 18).
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Table 18. The sex structure of the main species of the ichthyofauna of the river

Adjaristskali, periods of puberty, fertility and age of puberty

Species E
o g
E . ST IR
y L AR
E gA&Z % &
(3} ] g
© :
<
Salmo trutta Linnaeus, 1758 65:35 (2+)3+ (IX) X-XII 190-580
@
Squalius cephalus (Linnaeus, 1758) 45:55 (2+)3+ IV-VIII 1900-13
500
Chondrostoma colchicum Derjugin, 1899 45:55 3+ IV-VII 2 600-14
500
Gobio lepidolaemus caucasica Kamensky, 1901 50:50 2+ IV-VIII 1200-5
800
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -
13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5
200
Luciobarbus escherichii (Steindachner, 1897) 50:50 3+ IV-VII 850-2
500
Alburnoides fasciatus (Nordmann, 1840) 50:50 2+ IV-VIII 950-6
200
Oxynoemacheilus angorae (Steindachner, 1897) 50:50 2+ V-VIII 650-3
300
Ponticola constructor (Nordmann, 1840) 40:60 2+ IV-VIII 450-1
250

Information about the nutritional characteristics of the main species of the

ichthyofauna of the Adjaristskali River is presented in the table (Tab. 19).
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Table 19. Nutritional characteristics of the main species of the ichthyofauna of the

Adjaristskali River
Species Fertilization
Food fraction period
(month)
o trutta Linnaeus, 1758 ;4}5](;0]12‘011, Amphibiotic Insects, Small X-XIIV-VI
i h, Linnaeus, oL
Squalius cephalus (Linnaeus Amphibiotic Insects, Small fish V-X
1758)
Chondrostoma colchicum Periphyton, Detritius, Amphibiotic
., . V-X
Derjugin, 1899 Insectsand other invertebrates
Gobio lepidolaemus caucasica Amphibiotic Insectsand other VX
Kamensky, 1901 invertebrates, Detritius
Capoeta sieboldii (Steindachner, Periphyton, Detritius, Amphibiotic
. V-X
1864) Insectsand other invertebrates
Periphyton, Detritius, Amphibioti
Capoeta tinca (Heckel, 1843) eriphyton, em.tzus mphibiotic VX
Insectsand other invertebrates
Luciobarbus escherichii Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) Invertebrates
Alburnoides fasciatus Periphyton, Detritius, Amphibiotic IV-XI
(Nordmann, 1840) Insectsand other invertebrates
Oxynoemacheilus angorae Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) Invertebrates
Ponticola constructor Amphibiotic Insectsand other IV-XI

(Nordmann, 1840)

invertebrates

CPUE (Catch-Per-Unit-Effort)

Based on the material obtained during the current field research, the catch per unit of

fishing effort (CPUE-Catch-Per-Unit-Effort), in particular, the catch per unit effort (CPGE)

of the fishing gear, was calculated using the following formula:

CPGE (g/e) = TSGCB + TSGE
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The results are presented below in the form of a diagram (Fig. 3).
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Figure 3. CPGE according to monitoring stations in November average CPGE (g/e) = 9.49
Field research was carried out on November 17-18 and 22-25, 2018, at 15 monitoring
stations:
The detailed results of the survey, both general and station-wise, are presented below in
tables and include:
+ The number of individuals collected by stations (tab. 20)
+ Fishing effort data by station (tab. 21)

+ The structure of the ceiling according to the stations (tab. 22)

Table 20. The number of sfish obtained by stations

Station Ne
Species 111 1
112 (3|4 |5[|6]|7|8]|9 ol 1 12 3
Salmo trutta 1 1
Oncorhynchus mykiss
Luciobarbus escherichii 411|511 1 1 4 |1
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Squalius cephalus 2121211 2
Chondrostoma colchicum 3 3 2 2
Alburnoides fasciatus 1 1 619 1 5 9
2 0
Oxynoemacheilus angorae
Ponticola constructor
Capoeta sieboldii 3 312 1 1
Capoeta tinca 1 11411
TOTAL (EXEMPLARS) 2tz ], o 111
6 416 |5 1
Table 21. Fishing effort data by station
Fishing units Station Ne
1 2 3 4 5 6 7 8 9 10 11 12 ; 14 ;
Equipments | CN | CN | CN [ CN [ CN | CN |CN | CN | CN | CN | CN | CN [CN | CN IE:I
Coverage | g | 9 | 9 | 9| 9| 9| oo |o|lo|o|o]|o|lol]o
area
Numberof 1 551 151 20 | 20 [ 25 |15 | 15 |25 | 15| 25 | 15| 15| | 15|}
Fishing effort 5 5
Number of
fishing efforts 4 3 2 2 4 3 0 3 3 3 2 0 2 2 2
committed
Fishing
Exposition 2 1 2 2 2 1 1 2 2 2 1 1 1 1 1
(Hours)
Common
catching 26 4 24 16 15 3 0 11 1 5 2 0 1 2 2
(unit)
C 71 16 76 52 29 34 36 ! 18 !
ommon 91 | 0 29 180 |1 1
catching (gr) 6 2 2 6 9 7 1 5 1 6

The sex structure of the species obtained during the field research, periods of maturity,

fertility and the age of first maturity are presented in the form of a table below (tab. 22).

Table 22. The sex structure of the main species of the ichthyofauna of the river

Adjaristskali, periods of puberty, fertility and age of puberty
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E
o o 5
Species .g N E fé “é _g B
Bl g 82 24
3] ) ¥ o
3 &
S Z
Salmo trutta Linnaeus, 1758 65:35 | (2+)3+ (IX) X-XII (I) 190-580
Squalius cephalus (Linnaeus, 1758) 45:55 | (2+)3+ IV-VIII 1 900-13 500
Chondrostoma colchicum Derjugin, 1899 45:55 3+ IV-VII 2 600-14 500
Gobio lepidolaemus caucasica Kamensky, 50:50 2+ IV-VIIL 1200 -5 800
1901
Capoeta sieboldii (Steindachner, 1864) 60:40 3+ V-VIII 3500 -13300
Capoeta tinca (Heckel, 1843) 60:40 3+ V-VIII 1 600-5 200
Luciobarbus escherichii (Steindachner, 1897) | 50:50 3+ IV-VIL 850-2 500
Alburnoides fasciatus (Nordmann, 1840) 50:50 2+ IV-VIII 950-6 200
Oxynoemacheilus angorae (Steindachner, 50:50 2+ V-VIIL 650-3 300
1897)
Ponticola constructor (Nordmann, 1840) 40:60 2+ IV-VIII 450-1 250
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Information about nutritional characteristics of the main species of the ichthyofauna of

the Adjaristskalli River are represented in table (tab. 23)

Table 23. Nutritional characteristics of the main species of the ichthyofauna of the

Adjaristskali River
Species Food fraction Fertilizati
on period
(month)
. o X-XII/IV-
Salmo trutta Linnaeus, 1758 Alochton, Amphibiotic Insects, Small fish VI
Squalius cephalus (Linnaeus, 1758) Amphibiotic Insects, Small fish V-X
Chondrostoma colchicum Derjugin, Periphyton, Detritius, Amphibiotic
. V-X
1899 Insectsand other invertebrates
Gobio lepidolaemus caucasica Amphibiotic Insectsand other VX
Kamensky, 1901 invertebrates, Detritius
Capoeta sieboldii (Steindachner, Periphyton, Detritius, Amphibiotic VX
1864) Insectsand other invertebrates
Capoeta tinca (Heckel, 1843) Periphyton, Detrf'[ius, Amphibiotic VX
Insectsand other invertebrates
Luciobarbus escherichii Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) invertebrates
Alburnoides fasciatus (Nordmann, Periphyton, Detritius, Amphibiotic IV-XI
1840) Insectsand other invertebrates
Oxynoemacheilus angorae Amphibiotic Insectsand other IV-XI
(Steindachner, 1897) Invertebrates
Ponticola constructor (Nordmann, Amphibiotic Insectsand other VX

1840)

invertebrates

Population growth, age, sex, and size-weight structure, as well as nutritional

characteristics, are characteristic of the mentioned species, a similar picture is revealed

within the distribution area of the species, in ribbon water bodies - on similar hypsometric

signs.

CPUE (Catch-Per-Unit-Effort)
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On the basis of the material obtained during the current field research, the catch per unit of
fishing effort (CPUE-Catch-Per-Unit-Effort), in particular, the catch per unit effort of

fishing gear (CPGE) was calculated with the following formula:

CPGE (g/e) = TSGCB + TSGE

The results are presented below in the form of a diagram (Figure 4).

Chart #1. CPGE by Stations
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Figure 4.

CPGE by monitoring stations In the month of November, the average CPGE (g/e) = 13.91.

A comparative analysis was prepared based on the information obtained as a result of the
2018 research and the 2013, 2014, 2015, 2016, 2017 research. Data on the species diversity
and ichthyomass (per longitudinal kilometer) (diagram 5 of Adjaristskali fishes (diagram No.

5, No. 6, 2 and No. 7, 4).
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Figure 5. Fish species diversity at research stations
2013, 2014, 2015, 2016, 2017 and 2018 years.
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Figure 6. Index (Tom/I) average data of species diversity
at research stations in 2013, 2014, 2015, 2016, 2017 and 2018 years.
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Figure 7. Average data of total ichthyomas (IB/L-km*kg) given
at research stations in 2013, 2014, 2015, 2016, 2017 and 2018 years.
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Figure 8. Species diversity at research stations in 2018
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Figure 10. Average comparative data of CPGE (g/e) comercial effort: February, April,
August and November 2018.

Thus, by summarizing the results of the study of the ichthyofauna of Adjaristskali, it is
possible to conclude that significant quantitative and qualitative changes of the
ichthyofauna of Adjaristskali are not recorded for the period of 2018. Quantitative

differences are within seasonal and annual fluctuations.
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Chapter V. Cascade effects of hydropower plants
on ichthyofauna and aquatic invertebrates

The Shuakhevi hydropower plant station project is the first in the cascade of the
Adjaristskali river. The construction of the project is over in Shuakhevi and Khulo
municipalities. It’s installed capacity is 187 megawatts (178 megawatt station in Shuakhevi
and a small 9.8 megawatt station on the Skhalta River).The project includes two HPP with
reservoirs and one dam on rivers: Adjaristskali, Skhaltistskal and Chirukhitskali.

Water is transferred from the Chirukhitskal river to the Skhalta valley through a
derivation tunnel. A small reservoir is built on the Skhalta River, the maximum capacity of
which is 117,000 m?, and the surface area is 117,000 m?, and which includes a 18 m berm.
Also, a small power plant (9 megawatts) is built on Skhalta, which uses water supply from
the Chirukhistskali river. A 9.3 kilometer length and 5.2 meter diameter derivation tunnel
is built between Skhalta and Didachara villages in order to transfer water from Skhalta
valley to Adjaristskali valley.

Didachara hydropower plant and reservoir are located along the confluence of
Adjaristskali and Ghorjomi rivers. The maximum water volume of the 52-meter-high
concrete dam is 998,000 m?, and its surface area is 152,500 m?. after being supplied to the
Shuakhevi hydropower plant through the main pressure tunnel with a length of 17.8 km
and a diameter of 6.2 m. In total, the Shuakhevi hydropower plant project includes
approximately 37.7 km of tunnels and 11 tunnel portals.

The building of Shuakhevi HPP is located on the right bank of Adjaristskali river in
Shuakhevi municipality. Two generators with Francis type turbines are installed, the
installed power of each is 89.3 megawatts. A 220 kW substation is built to the right side of
the power station, through which the electricity generated by the Shuakhevi HPP supplies
the national power grid of Georgia using the 220 kW Batumi-Akhaltsikhe transmission
lines. The main construction works of the 178 MW Shuakhevi HPP were completed in July
2017, and the HPP was put into operation at the beginning of 2018 being ready for
commercial operation, however, some damage was observed first in the Skhalta-Didachara
transmission tunnel, and later in the main pressure tunnel. "Shuakhevi HPP" stopped

commercial operation and the tunnels were emptied off water to examine the damage. A
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detailed program of research and exploration works were carried out. It included laboratory

analysis of tunnel rocks to determine the type and extent of tunnel reinforcement and

restoration work. The strengthening works of the tunnel were successfully carried out

being completed at the end of the third quarter of 2019, after which the HPP has re-started

commercial operation.

Among the factors affecting the cascade of hydropower plants on ichthyofauna and

aquatic invertebrates, it is possible to mention:

1.

Fragmentation of the area/barrier effect - there should be a fragmentation of the fish
area into upper and lower areas of the dam;

From the dam/HPP to the derivation channels /tunnels, in the sanitaty-ecological flow
areas, there should be a decrease in the number of fish, a deterioration of living
condition (a decrease in oxygen exchange, an increase in water temperature,etc.) and
reduction of the food base. Lack of water in the given area of the riverbed, with the
accompanying eutrophication events, will have a negative impact on the one-year
invertebrates as well;

The risk of contamination with waste water in the places where poplation is inhabited
- the risk of contamination with various harmful substances in the construction
process is a potential danger;

The risk of fish and its larvae getting into the derivation tunnel - due to the lack of
construction or inefficient functioning of the fish avoiding facilitites;

During the construction of reservoirs, an increase in the concentration of sediments
in the river water was expected, which would have a temporary negative impact on
the ichthyofauna of the river and aquatic invertebrates;

At the stage of filling the reservoir, it is expected that the water flow will be
interrupted or significantly reduced for a certain period of time below the dams,
which will have a temporary negative impact on the ichthyofauna of the river and
aquatic invertebrates;

With the arrangement of reservoirs, the Rainbow trout and other components of the
ichthyofauna will receive a rather extensive feeding and wintering space, which will

partially compensate for the effect of the barrier.
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Chapter VI. The results of the research on the impact of existing hydropower

plants on Chorokhi-Adjaristskali rivers

The influence of the existing hydropower plants on the Chorokhi-Adjaristskalli
rivers on hydrofauna was investigated.

As a result of the research carried out in 2020-2022 in the Chorokhi estuary, it was
determined that the estuary space is significantly transformed and experiences constant
salinity fluctuations due to changes in water flow. In the area opposite the estuary and
directly at the mouth of the river, when the water is retained by the hydro power plants,
sea water enters massively. The process was so massive that during one of the studies,
classic sea species (Surmullet, Horse-Mackerel) were collected directly in the river, and
moreover, there was a mass influx of jellyfish (Aurelia and Rhizostoma). If the process were
not constantly variable, the estuarine space would have good transit water conditions with
low salinity, but frequent (weekly) massive release of water creates an immediate
imbalance and does not allow even euryhaline fish to adapt.

The 8 dams built on the Turkish territory have a significant cumulative effect on the
ichthyofauna of the lower reaches of the Chorokhi River, which is manifested in significant
fluctuations in the flow of the river periodically. With the anamnesis materials produced by
us, the facts were described when the immediate reduction of the flow causes the fish to get
stuck in puddles and in many cases even on land. The effect of such a change in flow during
spawning is particularly important, resulting in mass mortality of spawn, larvae and early-

stage spawn.

100



1. Khelvachauri-Kirnati - Consequences of resumption of hydro power plants.

The survey was conducted in March, 2020

6466.
6-X=727018.77; Y=4599791.63;
7- X=729273.42; Y=4598971.05;

Map 3. Marked research sites

The results of the research are given in the table (Fig. 25).

Figure 25

The results of the ichthyofauna research conducted in the Khelvachauri-Kirnati

hydro power plants area

## Scientific name Georgian name English name

1 Endontomyzon mariae Berg, 3605060 Ukrainian brook
1931 Bogsdm®s lamprey

2 | Acipenser stellatus Pallas, 1771 B3M50bs Starry sturgeon

3 Acipenser colchicus Marti, 1940 30brmo Brmbo Colchian sturgeon
Anguilla  Anguilla  Linnaeus, European (common,

4 1758 90ba6ob aggermggbe weed, sing) eel

5 ?Zj:jzs Ay, ;Z,ZZCUS romea 30br®o 3960 Colchic barb

6 | Capoeta tinca Heckel, 1843 B0690bonEo Anatolian Khramulya

bGsdmmo
7 f;g;)ez‘a sieboldi Steindachner, 30bwy®o besdeo Colchic Khramulya
g | Cyprinus carpio Linnaeus, 175 30000, gmFs Common carp
o Jepidol -
9 Gobio lepidolacmus - Caucasica 39339009900 (309M60 Caucasian gudgeon

KAmensky, 1901
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Alburnoides fasciatus LodbMgmMEwo South minnow
10 | Nordmann, 1840 05O, ROOGS
11 C']za}] Cg,bemmS chalcoides 0501990l 959500 Batumi shemaya
derjugini Berg, 1923
Chondrostoma colchicum .
12 Derjugin, 1899 30bOHO GHMBO Colchic nase
13 Leuciscus leuciscus (Linneus, RagegdG0g0 Jsds3o Common dace
1758)
14 Squalius  cephalus  Linnaeus, 3533550760 5530 Chub, Skelly
1758
Petroleuciscus  borysthenicus .
15 Kessler, 1859 XX Jods30 Dnieper chub
Scardinius  erythrophthalmus
16 Linnaeus, 1758 GoMgfomgws Rudd Redeye
17 | Vimba vimba Linnaeus, 1758 30000 Vimba bream
18 | Phoxinus colchicus Berg, 1910 30by®o 3306Bbans Colchic minnow
Oxynoemacheilus angorae
19 Steindachner , 1897 36mOHMo ymFows Angora loach
20 | Salmo trutta fario Linnaes, 1758 635000l 3sendobo Trout
21 | Salmo labrax Pallas, 1814 3530 BO30L MO0 Black Sea salmon
22 Mugil cephalus Linnaeus, 1829 @mdsbo Flathead mullet
Neogobius (Apollonia) 8533065 @OGXM Rouzd eob
23 | melanostomus (Pallas, 1814) 8oy
24 | Silurus glanis Linnaeus, 1758 9360399000 mdm Wels catfish
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2. Shuakhevi Skhalta. Hydro power station

The studies were conducted in July, 2021

@00
263006.49; Y= 4613315.49; H=3813.%.c0;
265595.12; Y= 4611885.80; H= 405 8.%.00;

Google Earth Goginauri
Bl 2 o Google E¢ Qh

Map 4. Marked research sites
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The results of the ichthyofauna research are given in the figure (Fig. 26).

Fish species observed in the study area

Figure 26

Date

Location coordinates and surrounding areas

Type of fish

Quantity

June 2022

Station No. 1 Md. Ajaristskali (125-130
masts)

bsdbégmwao

FoMHMS,
BOOGS -
Alburnoides
fasciatus
Nordmann,
1840

11

930695boMwo
b6 3o -
Capoeta tinca
Heckel, 1843

39335b0M0
300mO0 -
Gobio
lepidolaemus
Caucasica
KAmensky,
1901

3bw®o
$390s - Barbus
tauricus rionica
Kamensky;,
1899

Station No. 2
river Ajaristskali (110-115 masts)

3ObOo
$396s - Barbus
tauricus rionica
Kamensky;,
1899

930695boMwo
b6 530 -
Capoeta tinca
Heckel, 1843

39330600
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30dm6o0 -
Gobio
lepidolaemus
Caucasica
KAmensky,
1901

Station No. 3
River Ajaristskali (90 masts)

0ONOMS -
Alburnus
alburnus
Linnaeus, 1758

30by®o
&™do -
Chondrostoma
colchicum
Derjugin, 1899

3by®o
$396s - Barbus
tauricus rionica
Kamensky,
1899

Station No. 4
River Skhalta (50-55 masts)

30byy®o
396 - Barbus
tauricus rionica
Kamensky,
1899

3bm®o
@™o -
Chondrostoma
colchicum
Derjugin, 1899

MIVWOMD -
Alburnus
alburnus

Linnaeus, 1758

930695boMwo
b6 530 -
Capoeta tinca
Heckel, 1843

20

Station No. 5
River Skhalta (lower side of Skhalta Dam)

39335600
3MFod -
Barbatula
barbatula
Caucasicus
Berg, 1899

10
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30by®o
$396s - Barbus
tauricus rionica
Kamensky,
1899

930MysBorwo
b®s9o -
Capoeta tinca
Heckel, 1843

bsdbMgmwao
356D,
BOOEGS -
Alburnoides
fasciatus
Nordmann,
1840

10

106




13.

14.

15.

16.

17.

18.

Conclusions

The taxonomic analysis of Chorokhi river ichthyofauna revealed that it is represented
by 41 species. However, in contrast to historical data, new species were recorded by our
research. In particular, invasive and introduced fish species: Prussian carp Carassius
gibelio (Bloch 1782), So-iuy mullet Liza haematocheilus (Temminck et Schlegel, 1845),
Stone moroko, rainbow trout Oncorhynchus mykiss (Walbaum, 1792) and
Mosquitofish Gambusia affinis (Baird & Girard, 1853), Seven khramulya (capoeta) have
been identified by new researches, which were identified by Turkish ichthyologists as
Georgian khramuli (Gruzinian scrab) Capoeta ekmekciae Turan, Kottelat, Ekmekg¢i
and imamoglu, 2006 .

In contrast to historical data, instead of 15 species (J. Meskhidze, 1963), 17 species of
fish were recorded in the Adjaritstskal River. In this case, 2 new species were
identified - European eel Anguilla anguilla (Linnaeus, 1758) and Sevan khramulya
Capoeta ekmekciae Turan, Kottelat, Ekmekgi and imamoglu, 2006.

26 species of fish have been identified in the Kintrishi River.

In the rivers - Dekhva, Choloki, Korolistskali and in the tributaries of the large rivers

of Adjara, no different fish species or ecological forms were detected.

According to the analysis conducted in the large rivers of Adjara (Chorokhi,
Adjaristskali and Kintrishi), based on long-term hydrological data, no significant

changes in the main indicators of anthropogenic pollution are recorded.

In recent years (2020-2023), due to the intensive construction of hydro power plants
and their working, the hydrological regime of rivers has significantly deteriorated,
which has caused a significant negative impact on ichthyofauna. The construction of
8 large hydro power plants on the Chorokh River in Turkeya is especially
noteworthy. After their commissioning, there is a technogenic change in the river

regime, which is manifested in a number of cases by the complete stopping of water
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19.

20.

21.

22.

supply periodically.

According to our studies, 4 invasive species were observed in Chorokhi: Prussian
carp, Stone moroko, So-iuy mullet and Mosquitofish. 2 of them belong to invasive
species, and 2 - specially introduced as a means of biological control and an industrial
object (So-iuy mullet). As a result of our studies, the locality of their distribution is
limited only to the area near the mouth of the sea, due to their limnophilic nature.
Opverall, it is possible to conclude that invasive species do not have a significant
impact on the aboriginal ichthyofauna of the Chorokhi River.

According to the latest research conducted by us, a very important taxonomic novelty
was revealed in Chorokhi-Adjariskali basin, which is the discovery of Sevan
khramulya, widespread in the East. Initially, it was identified as Georgian Khramuli
based on genetic studies by Turkish colleagues (Gruzinian scrab) Capoeta ekmekciae
Turan, Kottelat, Ekmekgi and imamoglu, 2006. However, based on our verification of
plastic and meristic characters, it appears that this species is very close to Sevan
khramulya Capoeta capoeta (Giildenstadt, 1773), There is no great difference in
meristic characters, and small differences (diameter of eye socket, length of ding,
etc.) are within the transgressiveness of plastic transformation of adaptive
establishment of the species.

Based on our research, the fish migration capacity of the dams of the hydro power
plants can be estimated as follows: the construction of the Chakvistskali (without the
fish pass) is an insurmountable barrier for Black Sea salmon; The Kintrishi facility,
despite the presence of the fish-pass, represents a significant negative impact barrier
for Black Sea salmon and Rainbow trout; The operation of Khelvachauri 1, Kirnati
and Machakhali HPP buildings actually prevents the Black Sea salmon from climbing
to Machakhela for spawning; Skhalta and Didachara dams without fish passes also
exclude the ascent of Rainbow trout in the upper reaches of Adjaristskali river. This,
in fact, led to the disappearance of salmon in these rivers.

Unlike the studies carried out in 2021 in the area opposite the estuary of the

Khelvachauri HPP, when we found a fairly diverse species representation with a
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23.

24.

moderate biomass (Chub, Vimba bream, Shamaya, Colchic nase, Colchic khramulya,
etc.), in the same period in 2022, no rheophilic species were recorded at all, mainly
Mullets coming from the sea and the limnophiles living in the estuaries, also in a
small amount, which can be considered fatal.

The studies carried out in 2020-2022 in the Chorokhi estuary space have established
that the estuary space has been significantly transformed and is subject to constant
fluctuations in salinity due to changes in water flow. During one of the studies,
classical marine species (Surmullet, Horse-Mackerel) were collected directly in the
river, moreover, there was a mass influx of jellyfish (Aurelia and Rhizostoma). Often
(weekly) there is a mass release of water, which creates an immediate imbalance and

does not allow even euryhaline fish to adapt.

The 8 dams built on the Turkish side have a significant cumulative effect on the
ichthyofauna of the lower reaches of the Chorokhi River, which is manifested in
significant fluctuations in the flow of the river periodically. With the anamnesis
materials produced by us, the facts were described when the immediate reduction of
the flow caused fish to get stuck in puddles and in many cases - even on land. The
effect of such a change in flow during spawning is particularly important, resulting

in mass mortality of spawn, larvae and early-stage spawn.
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10.

Recommendations
In order to mitigate the factors of negative impact of hydroelectric power plants

on ichthyofauna, we consider it appropriate to take into account:
Equipping hydroelectric power stations with efficient fish avoiding facility and its
efficient operation in order to completely prevent fish from getting into the
derivation tunnel;
Equipping weirs/dams with a fish ladder and ensuring its effective functioning, A

fish ladder should fully ensure the movement of Rainbow trout;

The remaining water in the areas of the sanitary-ecological flow should be
channeled in a relatively deep (not less than 1 m) and narrow channel, which
should start at the fish passes and end at the point of discharge of the water taken
in the derivation. This will provide access to the fish passage and, in addition, the
eutrophication processes in the area of the sanitary-ecological flow will be
interrupted and the living conditions of fish and aquatic invertebrates will be
partially preserved;

During the construction process and after the completion of the construction, the

arrangement of the wastewater treatment system/its proper operation;

Reservoirs should be filled in the period when most species of fish are not
spawning, in particular, September-March, thereby minimizing the temporary
negative impact on ichthyofauna and hydrofauna during the filling of reservoirs,
or the reservoirs should be filled in such a way that the established ecological cost

must not be violated.

110



Referensis

10.
11.
12.

13.

14.

096900 3b6LgM35300L LogPMETMGOLM 353d0GMOL (IUCN) Imfiyzeoo Labymdgdol
fomgwo blbs (http://www.iucnredlist.org);
¥Gxsbsdg 0. ,LogdoMm3germl 3@3bsMmo fyawrgdol mg3zBms LoM3z930”.md0EoLO.
1940.
dmdxsbodg 0. 1940. ,,LogoMomggammb 93H3bs@o  fywol mgzbms LsG33930”.
Lodo®mggeml  d93609M9dsms  93509000L  bod.  gooseol  450mI3gdemds.
d0obo. 128 a3.
3M3doBodg . ,30WbOO §3gMHL FNOHRMMYPOMOO M30L9dMMYdB0  FosG0l
9000b5M9030”. dsmwdo.. 1974.
3m3ds5Bsdg o. JMmOHEs6os . ,oJmomemyos”. MLy 353mdE. 2000. MmdoErolo. 286
33
3MOEId] 5. »,306EGHMOTOL Bo3zMdseo”. domvydo. 1970.
gwsbodg 6. ©gdgBH®s330o 3. ,LsgoMmmM3gMml  3bmggwms Lsdgstm” @-IV.
353m3g. »,093609M9ds”.1973. ;Mmdoobo. §3. 122-225.
gwsbodg 6. ©9IgG®ed30wo 3. dOIMsdg M. ym@msdz0wo B. ,bodsGmggaml
9336960 fyeob 093%900 (5¢HEslio)” mdowobo 1970.
9wsbodg 6., ©939GHMs930o0 3., dMFMEsdg M., ye5d30o B. ,LodsMmzgerml
9336560 iyeol 093900 (s@GHsbo)”. 359ma3. »,093609M9ds”. 1970. mdoEobO. §3.
114 .
3969Lge0dg b. ,,B03900L5 s FBHIDsMO Fgagdol domMmyos”. Mdoolo. 2003 .
306dsbos . x535603300 8. “Vogdo®mzgermb 3535” MdOEOL.1971
dgbbodg  x.  »05Loegdo 3.  FMOMbOL/sFSMHOL  BoMRwgddo/odmompsmbol
dgbfogaolbomgols”. dsowydo. 1958
Jdgbbodg x. 0500130l J0sdmgdol @3Bm0 fywmgdol odmomgsmbols Gglifsgarols-
»30L (800.4mOHmeobfiyseo, 8. dgxobolbfiysco s 3oty GHdYd0)” doovydo.
1960.
dgbbodg x. »00bsMg sFoMolfgerol s dobo Fgbs35gdoL Bgbfogerolamzol”.
8353mv9dol 39. 0bLEOEGMEOL IOMIgdo. ¢. IX. 1963.

111


http://www.iucnredlist.org/

15.

16.

17.

18.

19.
20.

21.
22.

23.

24.
25.

26.

27.

28.
29.

30.

31.

9dgbbodg x. Bmbodg M. ,,80bsMy Bogzolfiywol 3oMMmasmbol dgbfsgerobsmgzol”.
dsomvdo. 1972.
dgbbodg  x. »000b656Gg FmMembol Igbsgsol —  dobsdg  xmIFmbfyaol
3000MHMmx0v60b Fgbfjogwrolsmzol”. dsmvydo. 1978
dgbbodg x. dMOIMwsdg @. ,bogdsMm3zgwmb Fs30 B30l LobsdoMmml my3bYdo”.
dsmwydo. 1982.
™mdMEsd) Mmd, boms®modzgowo M935%, 3ol  dmIdgbgdgw-m3gMsGm®o.
LAHIbEHOL bbyEddn3s69e ™. Mdowolo, 2016.
60560 X. »3MEbowo 36930l o33, MdowoLo. 2003.
605 M. mydsbsdg . mbosbo x. ,Lodo@mzgwml mgzbgdol GHgMdobmerm-
309960 gduozmbo”. mbyy 4sdmdE. ;mdorobo. 2002.34 43.
LagoOmzgEml “Gomgwo bmlibs” mdogobo — 2006 §.
LogoOMZgEMl F0s3MMBOL EoEgBogds Ne190; 2014 ferol 20 0gdgcM35¢0;
d0obo; bsgs®mggeml ,Fomgwo bmbbol” sdB3oEgdol dglisbgd..
35G80dg b. Fohgmgwo 3. HIWOIRO. LMOMYMIBOMWO  MOZ30LYIMHGdBO-
Logdo®m3geml 2gmy®ax0s”. Baffowo I. 3003wMo 4gmacsxg0s. mdowolo. 2000.
J9dbsdy 9. ,,5F5M0b Mgeogxrol ybgbolo”. dgEbogmgds s GHgdbogs. Ne8 1978.
35396009300 6. “Vodo@mzgermb d0bs{igswbsdgdzgdol mggzBol dgm®bgmdols
93MMPO0YO dOMEMA0IOHO LdBYIZEgd0 MdoEolo 1986 §.
8563590dg 3. “LogoMoggmml  mgzbgdo  (156G33930)"  dowobo. 1982
359m3399cmds “aobocergds”. 307 ¢3.
X965830@0 5. Igbbodg x. JMMH60s M. ymadshsdg m. s bbggdo. “sFs@ol ggowybs”
(bg®bgdw0sbgd0). dsomvmdo. 1979.
Fauna Europea. 2012. http://www.faunaeur.org.
Froese, R. and D. Pauly. (Editors). 2012. ,,FishBase”. World Wide Web electronic
publication. www fishbase.org. version - 08/2012.
ITIS - Integrated Taxonomic Information System on-line database. http://www.itis.gov.
Jan-13-2012.
Kottelat M; Freyhof J. 2007. ,,Handbook of European freshwater fishes”. Publications

Kottelat, Cornol, Switzerland. 646 p.

112


http://www.faunaeur.org/
http://www.fishbase.org/
http://www.itis.gov/

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

KOTTELAT, M. 1997. European freshwater fishes. An heuristic checklist of the
freshwater fishes of Europe (exlusive of former USSR), with an introduction for non-
systematists and comments on nomenclature and conservation. Biologia (Bratislava) 52
(Suppl. 5): 1-271.

Red list of threatened species. 2012. IUCN (International Union for Conservation of
Nature). http://www.iucnredlist.org.

River Habitat Survey in Britain and Ireland. Field Survey Guidance Manual: 2003
Version. Guidelines for the collection and analysis of fish and fish habitat data for the
purpose of assessing impacts from small hydropower projects in British Columbia.
Prepared by: Todd Hatfield Solander Ecological Research Ltd. Victoria BC Adam
Lewis EcoFish Research Ltd. Courtenay BC Scott Babakaiff BC Ministry of
Environment Surrey BC.

Welker, T. L., and M. R. Drobish. (editors), 2010. Missouri River Standard Operating
Procedures for Fish Sampling and Data Collection, Volume 1.5. U.S. Army Corps of
Engineers, Omaha District, Yankton, SD

Bapau I'. TI. 1941. ®ayna I'pysun. T. L. ,,Pei6sr mpecusix Bog”. Usn-so AH I'pys. CCP.
T6umucu. Crp. 287.

Tormauagze T. M. «O TembIle pocTa KOJXHCKOTO ycada B pekax Amxapuii» Tp. I'oc.
myses Amxapuu, B, 8, Msg.«Camvora Amxapa» Barymu — 1978 r.

Kaguu B. UI. <Kusus npecusix Bog, CCCP». T-3. Mzg. AH CCCP, M. 1950 r.

JKV3HBb )KXUBOTHBIX (Tom IV, nog pemakuueit T. CPACCA) MOCKBA — 1983 r.
3unosseB E.A; Manzgpuna C.A. 2003. ,,Mertozs! ncciemoBaHUs IPECHOBOAHBIX PHIO .
IMepms. Crp. 113.

Mensuuayk I'.JI. 1974. MeTogudeckoe 1oco6ue 10 M3yd4eHUIO MUTAHUS U IHINEBBIX
OTHOLIEHUH PBIO B ecTecTBeHHBIX ycaoBuax. JI.: Mzn-so TocaIOPX, 253 ¢

Mecxugze [I. X. VxtuodayHa BHyTpeHHUX BOZ, AZKapUU M HEKOTOPhIE II€PCIIeKTHUBBI
MX PBIOOX03aMCTBEHHOTO MCIIONB30BAHUA . TPyZbl IepBOTO HAyYHOTO COBEIIaHH,
HOCBAIIEHHOTO H3y4YeHHI0 K PHIGOX03aMCTBEHHOTO WCIIONI30BAHUIO BHYTPEHHUX

BogoeMoB I'pysun, barymun.1963.

113


http://www.iucnredlist.org/

43.

44.

45.
46.

47.

48.

49.

50.

51.

Ipaspun U. ®. 1966. ,,PykoBoacTBO 110 M3y4eHUIO PO (IIPeHMyIeCTBEHHO
npecHoBoAHbIX) . M3z, «[Tumesas mpomsiuzenHocts» M. Crp. 376.
PyKk0oBOZCTBO 110 M3y4YeHUIO MUTAHHA PHI6 B ecTecTBeHHBIX ycnoBusax / Ilox pen. E.H.
ITaBoBckoro — M.: Msx-Bo Axagemun Hayk CCCP, 1961. — 263 c.
Cab6anees JL. I1. «’Kusup u noBna npecHoBogubIx per6» Kues — 1980.1.( «Ypoxaii»)
Cakyn O. @, Byukas H. A. «OmpezenieHue cTaguu 3pesoCTH U HM3yYeHHE IOIOBBIX
LIUKJIOB pbI6» Ph1GHOE X03s1MicTBO, Ne 510 1904 .
Cakyn O.0., Byuxas H.A. 1963. Omnpesenenne craguii 3peioCTH U U3ydeHUeE IIOTOBBIX
1UKIOB pbI6. MypMaHCck, PriGHOe x03s1iiCTBO, 46 C.
Yyrynosa H. 1. 1959. ,,PykoBoCcTBO 110 M3y4€HHIO BO3pAcTa U poCTa psib’.
HWsparencrso akagemun vHayk CCCP. Mocksa. Crp. 165.
MTapBamuzaze B. A. 1984. ,,Psi6sr BHyTpenHUX BoZoemoB I'pysumckoit CCP”. M3z-Bo
«Ca6yota cakaptseso». Tommucu. Crp. 214.

Onanupze P. . 1964. Vxtuodpayna HwkH. TedeH. p. Hopoxu. I'tapobuonorus u
MXTHOJIOTUS BHYTPEeHHBIX BogoeMoB ['pysun. Berm. 1.
Onannzze P. . 1983. ,,Vixtuodayna pek u ozep I'pysun’. Uzza-Bo «Meunuepebar.

T6unucu. Crp. 320. ¢ KapTOii ¥ IBETHBIMY PUCYHKaMH.

114



