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This thesis reprasents a substantial amount of research on the parasites of commercial fish
in the Small Aral Sea.

The Aral sea was a large inland sea. Previously it was an important source of commercial
fish. However, due to imigation that diverted inflowing water there has been a catastrophic
desiccation of the Aral Sea, which is one of the worlds great ecosystems disasters. This has
led to the restructuring of fish communities and associated parasitoses in the remnants of
the Aral sea. There has been a partial restoration with the formation of the small Northemn
Aral Sea which is now an important commercial fish resource.

The PhD candidate has invesiigated the parasitofauna of commercial fish species form the
Small (Northem) Aral Sea from 2020 to 2025. This resulted in the compilation of a
comprehensive list of parasites together with prevalence and intensity of infections of each
fish species.

The fist chapter is a comprehensive Titerature review. This includes the general
characteristics of the small Aral Sea and it production capacity, and the historical decline of
the Aral sea due 1o diversion of inflows to agricultural land. Also reviewed were the historical
fish fauna present in the Aral sea and the historical parasitofauna previously described.
Rapidly changing levels of salinity and mineral content of the Aral sea and little Aral sea
were described. Therefore it is fikely the species compasition is fikely to have changed.
Hence it is important to monitor the parasitofauna and how this might affect the health of the
fisheries.

The second chapter describes the methodology used in the research investigations. This
describes how representative numbers of the various species of commercial fish were
caught from 6 fishing zones for parasite examination. Examined fish were weighed with and
without internal organs and the condition coefficient was calculated according to the Fulton
formuta. The age of fish were estimated using scales and otoliths. Each fish was given a
complete parasitological examination. Recovered parasites were ideniified using
classification keys and taxonomic literalure. Isolated parasites were also further examined
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using molecular - PCR methods. This then allowed phylogenetic analysis through the
construction of phylogenetic trees. Standard statistical methods were used to describe
differences in fish length, and heterogeneity by sex and age. GIS processing was used to
document spatial distribution of infestations of parasites.

The results are in the following chapter. Here was described the species of paerasites found
on each species of commercial fish. Data on the prevalence and mean abundance was
given. In total eighteen parasite species were found in 13 species of commercial fish.
Analysis of polyparasitism and dominant parasite species was also presented. The detailed
analysis of the characteristics of each fish species was also documented. Detailed
phylogentic trees of Diplozoidae, Lamproglena, Argus, Proteocephalidae and Copepod
species were presented, together with where the parasites isolated in the present study.

Finally there was a discussion which highlighted the decline in parasite species richness
compared to historical data. It was speculated that this was due to the long term degradation
of the Aral sea ecosystem. Nevertheless some of the parasite taxa have persisted at high
prevalences suggesting the persistence of stable transmission pathways.

In conclusion this study claims to provide the first comprehensive assessment of metazoan
parasites in commercial fish of the northern (small) Aral sea; a claim | can endorse.

Overall | have found this is an impressive piece of work. The candidate has clearly described
extensive field work and laboratory analysis. She has used routine and advanced
parasitology techniques to examine the field material. Finally she has been able to report her
findings in an understandable and comprehensive form and placed them in context in terms
of her research objectives and other research in this interesting field. The thesis has already
generated 9 published reports, including one in the International Journal of Parasitology
(Parasites and Wildlife), which is a high quality, peer reviewed, prestigious international
journal. itis certainly of a similar standard to the Doctoral Theses we expect at my Faculty in
the University of Zirich. Therefore | can recommend this thesis for the degree of PhD.
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Beprniaxmerkpizer Convka ycuisran
«Kinni Apangare kacinTix MasBI3B! Gap GanbIKTapBIHbIY [1apPa3HTO3 AP
¢rrocods noxTOPE! Asperecin anyra aApHAIFaH qyMccepTanus

Ocht nuccepramusn Kimi Apan Temisimin kocimTik OaNEIKTApPBIHBIH NApasHTTEpiHe apHAIFaH ensyip
KeneMJIeri 3eprreynepai KaMTHIDL.

Apan Tenisi ipi imki cy xolimacs! Gonran exi, BypsH on kecinTik Gansik pecypeTapeHBIH MaHbIEb! Ko3i
GonatetH. Anaiina aremHzen Cynapaer OypymeH Katap yprisiiren HpPHTAaLMANBIK  ic-iapanap
cannapeiHaH Apan TeHi3iHiH anartsl Typae Kypraybl ODBIH aJiipl, Oyl onemzeri ex ipi sxomormsabIK
anarrapably  Oipi Gonbim  Tabemnagel  Byn Apan TeHi3inin cakranraH Gemixrepinze GanbIikrap
KOFAMAACTBIFRIHBIN JK9HE OMapMen GaiimaHbicTs! napasmroszapnuy Kaiira KYPBUIYBIHA 9KEN COKTHI
Keifinnen xasipri yakerrra xscintik 6ambix PeCYpCTapRIHBIH MaHBI3AB Ko3i Gonsln TaGemarem Kimi
Contycrik Apan TeriziniH maiiza GonybiMen cy aliapHED iminapa KaJmsiHa KeaTipini.

Drnocopua AOKTOpE! Aspesxecin ianeymi Commxa BepniaxmeTksnbt 2020-2025 euiap apansirssma
Kiwi (Conrycrik) Apan Tenjsinin kacinTix Ganbik, Typrepinin napasurogayHackHa 3epTTey XKyprisai.

Homwxkecinne Ganbikrapmsiy apGip TYPIHIH Tapaiyel MeH CYKIsIpy KapKbIH/IBUILIFEI  KepceTiires
NApasHTTEPAIH TONBIK Ti3Geci xacanmmL,

bipiHui Tapay reineMu omebueTke McaH-KaKTh wony sxacabigel. OHna Kiwi Apan renisinin sxanms
CHIaTTaMajlapel MEH OHEBIH eHIMHiNiK Kabineri, compaii-ak ayBUT WapyallbUIBIFEHBIH KaKETTITIKTepi
YW arelHOEl cynapme Gypynan TYBIHRaraH Apan Teri3iHiH Tapuxu Toaysl KapacThipemamsl. Bymau

Gacka, Apan TeHisinin ¥xTHODayHACHHEIR KYpaMBl JkoHE OYPHIH CUTATTalFaH napasuToayHa Typanb
TapUXH JIEPEKTEPre WOy *KYpPrizinai.

Ocei sicymeicTa Apan Tenisi men Kini ApaJ TeHi3i cynapbubIH Ty3bl MeH MHHEPANILIK KYPAMBIHBIH T3
e3repeTiH AeHreiiepi cumarranrad, OChHBIH CannapLlHaH arsamapiblH TYPIK KYpambel fa esrepicke
Yureipaner xen Gomxayra Gonanel. OCEFan GaiflIaHbICTEL napasuTodayHara MOHHTOPUHT XYPrizy skoHe
OHBIH GaNbIK pecypeTaphiHbiH Hak-Ky#ine BIKTHMan scepi Garanay MasEI3ME! MoHre He.

Exinmi Tapayna sxyprisinren 3epTTeyNepAin oficHamach GasHpanraH. IlapasuToNOrysmbIK 3eprTey
XKYPFi3y YWiH KoCINTiK GanBIKTAPABIH SPTYPAi TYpRepiHiH pempeseHTaTHBTI caHLIH aymay anthl Caneig
dynay aHMarblHIa Kanal jKy3ere achIpBUIFAHLI CHIATTAJIFAH, 3eprreneTin Gansikrap jluxi MYIllesepiMeH
A€, ONapCBIz Aa eNMUEHAI, al KOHABUIBIK ko3gduimenTi Dynron dopmynach Goiikmma ecenreni.
Baneikrapaein sxachr KaGBIpIUAKTAap MEH OTONMMTTep GoHBIHINA AHBIKTAABL. Opbip GanblK TOMBIK
NApasuTONOTHSVIBIK  3€PTTEYASH ©TTi. beniHreH mapasurrep Genrini  kinTrepai oHe apuaiibt
TaKCOHOMUKANBIK onebMeTTi malifanaHa oOTHIpbIN colikectennipingi. Oxwaynanran napasuTrep

NONMMepasnkl TisOeKTi peakuusa Heriziune MONEKYNANBIK JAICTEpAl  KongaHa OTHIPEIN  KOCBIMIIIA
3epTTeNi.
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Byn dunoreneruxanmixk araluTap/El KYpY apKbUTEY HIOICHETAKATBIK TaNay Kyprisyre MYMKiHAIK Gepi.
BanbIKTapIbie, Y3bIHABIFEl GoHBIHIA alBIPMALIBLTEIKTAP/b], COHNM-aK HKLIHEICHI MEH JKACK Boitbrina
Oiprextinikti cymarray yuin CTAH[APTTbl  CTATHCTHKANBIK  dicTep maifnanamsuimet. [lapasurrik
HHBa3uANAPIEL KeHICTiKTe GolyAi Ky#arTay yuin T€0aKnaparThIK Tanaay dicTepi KOAAaHBITIHI.

3eprTey HoTiDKeENEpi Keneci Tapaynaa 6epinren. Onpa Kocimmisik Ganekrapasie opbip TypineH TaGbuiraH
NapasuTTEPAiR TYpJEpi CUNATTANFaH. Tapasutrepnin Tapanysl sxoHe oprama cambi TYpankl JepexTep
xenTipinred. Kscimuinix 6ansxrapass 13 TYPiHeH NIAPA3HTTEP/H, OH CEri3 TYpi AHLIKTaIEY.

Conpaii-ax, monMnapasuTusM Mmen NapasHTTepAin GackmM TypnepiHe Tannay xacannel. bynan Gacka,
opbip GambiK TYpIiHIK cunarTamManapsii erxeii-Terseiim Tanjiay HOTHXKENEpi KYKarmeH KopCeTinmi.
Aunnosounes  TYKBIMNACTEIFEL, JlaMnporien  TyKeIMAacTIFI, Aprymoc  TYKBIMIACTBIFEL,
Tporeouedanuna TyxpIMaACTEIFEI OKINAEpiHiH, conpali-ax ocCH 3eprrey 1eHOepinae GeninreH

NapasuUTTEPAIH KaFaaliblH KOca wIFaHZa, IMAsH TOPI3NiNepAiH TONBIK (HIOreHeTHKANEIK aralITapel
YCHIHBUIFaH.

AuccepTaunsHEIN KOPHITHHAE Getirikne TapHXH ACPEKTEPMEH CANbICTHIPFARAA NAPA3UTTEPIIH TYPIIK
SPTYPAINIriHiH TeMeHAeyin aram kepcererin HOTIDKENEpIi TANKsUIAy Kemripinred. Bym Apan Teuisi
SKOKYHECIHIK Y3aK yaKpIT GoiiLl KyNzplpaybiHa GaiinaubicTe! feren Gomkam aiirernasr. Cosali Gona Typca
Ja napasuTTepain Kelbip Takconpapr! GyphIHFHICH A KOFaphl TAPANYBIMEH CHIATTANAbL, Gyt TYpaKTs!
Gepiiy sxonapsIHbIH CaKTaTyBIH KYaNIaH/bIpaEL.

Koperreinasinaii keie, aBrop 6yn 3eprrey Conrycrix (Kimi) Apan TeHisiHiH Kocirmuinik 6ansIKTapBIHEIH
METa30MIIBl NApasHITEPiH ANFaIIKel KEIEHM] Garanayasl GingiperiHin skoHe Men Oy TYKBIPBIMAOBL
TONMBIFBIMEH KO MAaHMEIH.,

Kannbr anranzma, MeH Gyi JKYMEIC OTe KAKCHI SCep KalAepamsl Aen ecemteiimin. Ispenymmi
GyKBIMIIBL ZIANANBIK  3€PTTEYNEP MEH 3€pPTXAHATHIK TangayJdapAbly HOTHXENEPiH HAKTEI
CHIATTaraH. ANBHFAH MAaTePHAIE 36PTTEy VI TIApasHTONIOTASHEIH ASCTYDII [, 3aMaHayy fa
anicTepi HalNanaHbUIFAH., Bynan Gacka, aBTop antinran HOTIDKEIEPAL aHBIK, JoMeKTi opi xam-
KAKThI HBICAHNA YCEIHA OLITeH, COMpaii-aK onapas! amFa KOHEUIFay 3€PTTEY MiHAETTEDPI MEH OCHI
KbI3EIKTHI cana Goismma 6acka na FeumMy XKYMBICTAap TYPFBICHIHAH KapayFa MyMKIHIK amipL.

Juccepraims MaTepuanapsl GOMBIHIZE TOFBI3 FRUTBIMH OKYMBIC, OHBEIH ilUiHIE >KOFapbl Camaisi,
PELICH3HANAHATHIH oHe Genenai xambiKapaabiK FEUTBIME GachUILIM GOMLIT Tabeuarteid «International
Journal of Parasitology: Parasites and Wildlifey («XanbikapansIK napasuTONOTHS XKypHANbL: napasHTrep
KoHE xabalibl TaGHFAT») XaNbIKAPaNbIK FEUTHIMK JKYPHATLIHAA Gip xapUANaHEIM KaphIK, KOpHi.

Onberre, 6yn muccepramma 6is Lropux  ynmpepcuretinin  daxynsrerinae KYTUIETIH JOKTOPIBIK
ZuCCepTanuaNnap ACHreHine TONEIK coiikec Kemeni. OCHIFAH GailTAHBICTEI MEH OCB! JAHCCEPTAIMAHE]
(unocodra noxTopH ASpexKecin Gepy ymiH ycriHa anamerH.
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