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MUQODDIMO

Tobiat Xazar denizini yaradarken ona misilsiz incilar baxs etmisdir. Son-
suz xazinalara sahib olan bu denizin asas sarveti Nare baliqlar1 ve Neftdir.
Halo godim zamanlarda miidrikler deyardi ki, servet sahibi olmag, xiisusen
da golacayi diistinmadan istifads olunan sarveat heg kasi xosbaxt eda bilmaz.

Biitilin tobii ehtiyatlar iki hissaya boliiniir — barpa olunan ve barpa olun-
mayan.

Barpa olunan ehtiyatlara, 6z-6ziina ¢oxalma yolu ve ya miiayyen tebii
barpa dovrlerinds insanlarin tesarriifat faaliyystinin templerine uygun ola-
raq barpa oluna bilan ehtiyatlar aiddir. Nors baliqlar1 mahz bels ehtiyatlar-
dandir.

Borpa olunmayan ehtiyatlar insanin tasarriifat fealiyysti templarine uy-
gun dovrde biosferdo maddalor miibadilesi prosesinde barpa olunmayan
tobii ehtiyatlardir. Neft ehtiyatlar1 mahz belo manbalardendir.

Hal-hazirda biz bagariyystin biitiin saylsrinin ani telebatin 6denilmasi
tiglin enerji manbalarinin hasilatina yonsldilmesinin sahidiyik. Neft vo qaz
ehtiyatlarinin kasfiyyati, hasilati ve naqli tizra yeni texnologiyalarin islonib
hazirlanmasina boytiik pul vesaitlari xarclanir. Bununla bels, o ehtiyatlar gec-
tez tiikonacoak vo biitlin bunlar heg kosa goarak olmayacag.

Belo bir zamanda diizgiin aparilmayan ovlanma, gidalanma veo kiirii
tokma yerlori sahasinin azalmasi, su miihitinin ¢irklanmasi nars baliqlar1
ehtiyatlariin azalmasma sebeb olmusdur. Lakin bu problemlsrin hallins
kifayat godar diqget yetirilmir. Qeyd etmok lazimdir ki, nars baliglarinin eh-
tiyatlarinin qorunmasi daha az sarmayeo teleb etmakls yanasi, gelacek dovrlar
tigilin sabit yiiksak golir vad edir.

Tossstiflor olsun ki, he¢ do hami ve hatta Xozar denizi strafinda yasa-
yanlar bels bunu dark etmirlor. Insanlarin ¢oxu bu baliglar barads darin
tesevviire malik deyiller. Cox hallarda bu baliglar haqqinda bilgi xalis qida
talabati, yeyinti mehsulu(qastronomik) kimi anlayislardan ibaret olur. Biz iss
oxucular1 bu baliglarin hayat il tanis etmayo calisacagiq.

Beloalikls, size asagidakilardan bahs edacayik:
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Boaseriyyet tarixinds agkar iz qoymus bu baliglarin 6zslliyi nadir?
Onlar gida xtiisusiyyatlarindon savay1 daha no ilo maraqlidirlar?

Galacak nosillar tiglin qorunacaqlarmi, yoxsa bu baliglarin hamasrlari
olan dinozavrlar kimi mahv olub gedacaklar?
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TARIXO BiR NOZOR

Norabaliglar1 ovunun koklari gadim zamanlara gedib ¢ixir. Glintimiizdan
4 min il svval yasamis godim misirliler, onlardan sonra ise Misir sahillari bo-
yunca ticaratlo moasgul olan finikiyali tacirlor balig1 va kiiriinii duza ve mari-
nada qoyurdular. Miiharibalar, achq illari ve uzun miiddatli deniz saferlori
zamani onlar bu ehtiyatlarla qidalanirdilar. Sakkaradak: piramidanin yaxin-
liginda yerlssan Ti adlanan bir srazideki qedim mazar divarlarinin barel-
yeflorinde miixtslif baliglar1 ovlayan ve icalatini tomizlayib kiiriistinii alda
edan baliqgilar tesvir edilmisdir.

Qadim Misirds ve Cinda nara baliglarinin yalniz fironlarin ve imperator-
larin masalarina verilmasine icaza vardi. Homginin, Cinda bels bir inanc var
idi ki, naro baliglar1 sjdahalara gevrilirlar.

Bizim eradan avval 600-cii il tarixinde miiasir Tunisin arazisinda yerlason
godim Finikiyanin liman sohori Karfagends kosilmis sikkelar tizarinda
narakimilar fasilasins aid olan baliq tesvir edilib. Bizim eradan avval 400-cii
ilds ise Frakiya carliginin paytaxti olmus Pantikapeyds baliglar tesvir olun-
mus sikkoalor kasilirdi. Simali Qara doniz bolgasi kurqanlarinda askar olun-
mus antik sikkalarde Roma imperatorlariin ve ya skif carlariin profillari ils
yanasl, nara baliglarinin baslarinin tasvirine da rast gelmak miimkiindiir.

Bizim eradan avval 2-ci asrde yunan natiqi Klavdiy Elian “yaxin
kegmigdoaki sayahatlorinden”s6z acarken, Balkan yarimadasi strafinda Dunay
caymda yasamis narokimilar fasilasine aid bolge baligint madh edirdi. Onun
xatiralorinde hemin doévrler nars baliglarinin biitiin ¢ay boyunca kendirla
baglanib atilan xiisusi qarmaql tilov iplarinin (qarmagqh tor) istifadasi ils ov-
lanmas: tisulunun adi ¢akilir. Bolgs balig1 o gadar iri ve agir idi ki, garmaqlh
torlar vo tor zonbillar ¢caydan atlarin ve okiizlarin komayi il ¢ixarilirdi.

Qadim Yunanistanda heg bir nahar davati nars baliglarindan hazirlanan
yemoklarsiz kecinmazdi. Qadim slyazmalarin xebar verdiyins gors, bu baliq
o godor doayaerli idi ki, Afinada bir amfora, yoni sornic nare balig oti yiiz qo-
yun vo ya bir okiiziin dayarina barabar ve baha hesab olunurdu.

Roma imperiyasinin ¢i¢oklonan ve qiidrstli zamaninda (bizim eradan
avval 4-cii esrdan baglayaraq) bir ¢ox yazic1 ve filosoflar nars baliglar1 haqqin-
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da yazilar yazirdilar. Aristotel (bizim eradan avvel 384 -322 illar) qeyd edirdi
ki, nara dadli baliqdir. O hamginin yazirdi ki, bu baliglarin iizma qovugun-
dan alinan jelatinden moéhkem yapisqan kimi istifads olunurdu. Jelatinden
hamginin sarabin duruldulmasinda istifads edilirdi. Indiki dévrds jelatin ba-
l1iq yapisqani adlandirilir.

Siseron (bizim eradan avval 106-43 illords) ziyafstlar ii¢iin nars balig
alarken onun ¢ox baha olmasindan gileylanirdi. Sair Odissey ise (bizim era-
dan avval 45 il — bizim eranin 17-ci ili) nare baligini baliglarin sahi kimi
tosvir etmisdi. Boyiik Pliniy (bizim eranin 23-79 illori) ziyafoetlor zamanui fley-
ta vo truba sadalar: altinda giil ¢alongi ile bazadilmis biitov nare baligimnin
gotirilmasi ve masaya qoyulmasindan boahs edirdi. Yunan yazigis1 Afineyin
sozlorine inansaq, bizim eramin 2-ci asrinde nars balift mithiim bayram
vo ziyafatlords an sevimli x6rek idi. Bundan slavs, Uelsdo Roma yasayis
maskanlarinds aparilmis qazintilar Roma imperiyasinin uzaq serhadlarinda
bels insanlarin nara baliglarinin ¢oxaldilmas: ilo masgul olmasini siibut
edir.

Orta asrlords nars baliqlarinin boyiik siiriileri bir ¢ox Avropa caylari,
o cimladan ingiltarada Temza, Fransada Sena vo Jironda, italiyada Po, Is-
paniyada Ebro ve Qvadalkvivira ve Dunay ¢ayinin yuxari hissasina qodar
tziirmislar.

Almaniyada ise nare baliglar1 o qadar ¢ox idi ki, emak miiqavilalarina
is¢ilorin haftads iki defoden artiq baliq yemak macburiyyatini qadagan eden
band salinmisda.

Bununla bels nars baliglar1 ¢ox yiiksek giymatlandirilirdi: Rusiya, Cin,
Almaniya, Danimarka, Fransa va ingiltara kimi bir ¢ox dovlatlarin bascilari
nara baliglar: tizarinds 6z hiiquqglarini irali siirtirdiiler. Naticads, baliggilar
ovladiqglar1 baliglar1 dovlst bascilarina miisyyen edilmis qiymatlarls satmaga
macbur idilar. Nars balig1 zadaganlarin an 6nemli yemoklarindan idi.

Ingiltera krali Tkinci Henrinin (1133-1189-cu illor) amrine asasen nere
baliglar1 kral hokmdarliginin miihafizesi altina ke¢misdi. Daha sonra, 14-
cii esrda ITkinci Eduard (1284-1327-ci illar) “kral baligi” haqqinda sarancam
verdi. Bu senadin surati Kral Vindzor kitabxanasinda hals da saxlanilir. indi
Britaniya sularinda nadir hallarda nars balig1 tutulanda, hokmdar hals da
ovlanan baliga ilk hiiququnu 6ziinds saxlayir (lakin adsten balig¢inin kral ve
ya kralicaya toklif etdiyi baligin 6ziinds saxlanmas: toklif olunur).

1240-c1 ilde Bati xan terofinden toskil olunmus bir ziyafet barads
moalumatlar bu giine gadar saxlanilmigdir (Cingiz xanin navasi Bat1 xan harbi
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sticastlorinden savay xiisusi kulinar resept icad etmasins gore de mashur
olmusdu. O, at tikalarini atin beline diizmakls biitiin giin arzinde atda gozor
va naticada ot haddan artiq bismis kimi yumsaq olurdu). Batinin ziyafati coka
baligindan hazirlanmis sorbadan baslardi ve sonra masaya qizardilmis iri
nara balig1 verilirdi. Bunun ardinca angvil baligindan hazirlanmis kulebya-
ka, ici xirda dogranmis gobalakls doldurulmus ¢okalar va sonra sokarlonmis
alma va kiirii galordi.

Noara baliglarina 6z hiiquqglarin1 hamginin Fransa ve Danimarka kimi
bir ¢ox Olkalarin hokmdarlar: da irali stirtirdii. 1165-c1 ilde Araqon kral
Ikinci Alfonso 6z tobeslerine azad sokilds Ebro gayinda baliq ovlamaga
icazo vermisdi, lakin nare baliglarina olan hiiququ 6ziinds saxlamisdi.
Fransada “le droit d’esturgeon” ifadasinin menas1 ondan ibarat idi ki, ¢a-
rin amrina asasen Sena ve Rona gaylar1 ile mahdudlasdirilan srazide ov-
lanan biitiin nare baliglarina olan hiiquqlar aristokrat ve ali ruhanilerds
saxlanilirdi. XVII asrde ise mashur maliyye naziri Jan-Batist Kolber bu
giina kimi qiivvada olan nars baliqlarinin miihafizesine yonalmis xiisusi
mohdudiyyatlari totbiq etdi.

Rusiya da kenarda qalmamaisdi. Burada kiirii emalinin 6yranilmasina XII
asrds baglanmigdi, Ivan Qrozninin zamaninda ise baliggilar carin masasini
nara baliglar: ile temin etmaye borclu idi. Bundan slave pegakar ovcularin
hokmdara 6demsali olduglari kiirii vergisi movcud idi. Aleksey Mixaylovigin
1672-ci il tarixli eamrina asasen 50 saray ov¢usunun har biri ilda ¢ara 30 adad
baliq 6demali idi. Bundan slavs, Rusiyada ve Macaristanda bolge baliginin
yasadig1 cay sahalori hokmdarlarin saroncamlarina asasen vassallara xiisusi
xidmatlarina gors verilirdi.

Nora baliglarmin “car baligi1” kimi gebul olunmasi ananssi Rusiyada
ingilaba gadar saxlanilmisdi. Har il baliggilar II Nikolaya 11 ton segilmis
qara kiirti gotirordi. Buna gora o, “biitiin baliq ovlarinin Boyiik Hokmdar
torafinden manimsanilmasi”, yeni baliqciligin dovlst inhisarina alinmasimna
sarancam veran salafi I Pyotra minnatdar olmali idi. ilk névbada bu ners ba-
liglarina aid idi.

Eyni zamanda, XIX asrin sonuna qadar Rusiyada an ucuz va asanliqla
alds olunan gida mahsullarindan biri baliq idi ki, nara baliglar1 bu siyahida
heg¢ do sonuncu deyildi. A.P. Cexov Saxalin adasina saferini tesvir edarken
yazmisdi ki, “yol kenarinda tesadiif olunan har bir yemoakxanada qitigotu
ils duzlanmig bolge baligina rast gelmek miimkiindiir”. Rusiyada ne qadar
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bolge baligr duzlanir!...”.
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Bu onunla izah olunur ki, indiye qoder nere baliglarinin ssas manbayi
Xazar danizi sayilir (diinya ehtiyatlarinin 89%-i), az sayda ise Azov ve Qara
danizlarinds rast golinir.

Hals 2500 il bundan avval Herodot yazird1 ki, skif tayfalar1 nars baliqla-
rin1 Qara doniz, Azov donizi vo Xozor donizinde tuturdu.

Xazar donizinin nars baliglarinin asas manbayi olmasini arab yazigisi Ibn-
Faqih “Olkalar hagqinda” kitabinda ve Avropa sayahatgileri, xiisusan Marko
Polo ve Olearin de yazirdi. Klavdiy Elian xazarlsrin torpaginda uzunlugu 8
qulaca (3-4 metr) catan iri itiburunlu baliglarin yasadigi nehang g6l haqqinda
yazirdi. Baliglari ovlayir va satisa aparirdilar. Onlarin piylarinden g6zal maz,
icalatindan iss seffaf ve sart yapisqan diizaldilirdi.

Amma ilk ndvbads, qisa olaraq Xezar deanizinin xiisusiyystlarinden bahs
edacayik.

XOZOR DONIiZi VO ONUN SIRLORI

Xozor deanizinin adi hale Herodot torafinden ¢okilirdi. Lakin sonraki
dovrda bu danizin diger adlarina da rast gelmoak miimkiindiir — Qirkan, Xa-
zar, Xvalin (sonuncu ad XVII asre godar Rusiyada istifads olunurdu). Tiirklar
onu Kugqun doeniz, tatarlar Ag deniz, farslar Dorsa va Sizir, tiirkmanlar iss
Kiikkiiz adlandirirdi. Xazar asrlar boyunca miixtslif adlara malik olub (bazi
molumatlara gors teqriban 70 ad1 olub): Abeskun denizi, Alban denizi, Quz-
qun doenizi, Baki, Gilyan, Qtirgen, Mugan denizi, Kaspi va sair.

Xazar donizinin arabca ad1 (Baxr-al-xazar), farsca (Darya ya Xozoar), tiirkca
va azarbaycanca (Xazar danizi) adlandirilir. Xazar denizinin ad1 VII—X asrda
simal-qarb sahilinds qiidratli bir dovlst-Xazar xaqanligini yaratmis xazarlarin
adindan gotiiriiliib.

Bu adailk dafe IX asrda areb cografi yazilarinda rast galinib (Ibn Xordadbay,
onun davamglari Ibn al-Faqih vo Kudama ibn Cafer). Ilk olaraq Xazer adi Qara
deniza ve nadir hallarda Azov denizine deyilirdi (o d6vrde xazarlerin Krimdaki
movqeyi giiclii idi). X asrden baslayaraq bu ad hamisslik Xazar donizina verilir.
Maraqlidir ki, xezarlar 6zleri denizlsrdae tizmiirdii ve heg bir donanmaya malik
deyildi. Onlarin adinin bir sira xalglarin tarixi yaddasinda qalmas: fakt1 onla-
rin regionun tarixinds miihiim rol oynadiqlarimi siibut edir. VII— VIII asrlarda
xazarlarin tasiri vaxtasirt basqinlarla, daha sonra (IX—X asrlards) faal deniz
ticaratinda ifade olunurdu. Xazarlorin paytaxt: Itil Volga cayinin mensebinda
miisalman tacirliyinin iri faktoriyasi (ticarat mantaqesi) idi.
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Bu adla barabar, 0 zamanin yazili manbalari Xazar denizinin sahillarinds
yasayan xalglarin adindan toranan diger adlarini qoruyub saxlamisdir. Bun-
larin arasinda bir sira yerli adlar — Tabaristan, Deleym, Sirvan denizi var. On
¢ox yayllmis gadim ad Curcan olmusdur. Maraqlidir ki, Xazar abidasi olan
fosif carmin moktubunda Xazar denizi moahz bels adlandirilmisdi.

Xazar dovlati dagildigdan sonra Xorezm danizi adi il yayilmaga basla-
di, o, gadim rus adsbiyyatina Xvalis denizi formasinda keg¢di. Xvalin denizi
(Xvalis danizi) — Xazar denizinin qadim rus adidir. Bu ad Xazar danizinds
ticaratlo masgul olan Xorezm sakinloarina verilon xvalislor adidir.

Hal-hazirda Xazar denizi 6z sahasinae gore Amerikadaki Boyiik Gol vo
ya Qorbi Afrikadak: Viktoriya goliinii tistelayen diinyanin an boyiik daxi-
li su anbaridir. Xozar donizi 47°07” vo 36°33" simal en dairasi vo 45°43" vo
54°20” uzunluq dairasi arasinda Avropa ve Asiya qitalarinin qovsagindaki
ovaliqda yerlasir. Xazarin uzunlugu toxminsn 1030 km, maksimum eni — 435
km, minimum eni — 196 km tagkil edir. Donizin diinya okean ilo alagosi yox-
dur, Xazarin hazirki saviyyesi diinya okeaninin orta saviyyasinden 26.5 m
asagidir. Xazar sahilinin imumi uzunlugu teqriben 7 min km, sathin sahaesi
386,400 km tagkil edir. Goldaki suyun hacmi 78 700 km?® taskil edir.

Xazara asasan simal va goarbdean texminan 130 iri va kigik ¢ay axir. Bun-
lardan an boytiyii denize simaldan axan ve su tutumu sahesi 1 400 000 km
toskil edan Volqga ¢ayidir. Xazaro illik axin hacminin 90%-i ii¢ ¢ayin payina
diisiir: Volga — 241 km, Kiir — 13 km, Terek — 8.5 km, Ural - 8.1 km vo Sulak - 4
km. Axinin qalan hissasini Iranin kigik caylar toskil edir, qorb torafde denize
daim axan caylar moévcud deyil.

Buna baxmayaraq, deniz duzlu-su hovzslarine aid olunur, garb sahilinda
soth sulariin duzluluq daracasi 1,4%, conub va garbda 1%, orta hissada 3,5%,
danizin simal hissasinda isa 0,75%-dir.

Daniz duzlulugunun okean duzluluguna nisbati 3:8 kimi ifads olunur,
Xazards ham da kiikiird tursusu duzlarinin nisbi ¢oxlugu miisahids edilir.
Xazar donizinin suyu na ti¢iin duzludur?

Miiasir tesavviirlars gors, Xezer donizi gedimdes mdvcud olan Tetis oke-
aninin bir hissasidir (sokil 1).
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AURASI

HS Equator —

Tetis danizi

Tetis (Poseydonun qiz1 deniz ilahasi Fetida-Tetidanin serafine adlandi-
rilib) paleozoyun sonundan mezozoya gadar olan, yoni 320 - 66.5 milyon il
bundan avvalki dovrds godim Qondvana va Lavraziya kontinentlarinin ayri-
cnda yerlasirdi. On milyon il avvel bu qadim nahang denizin korfezi miiasir
Araliq, Marmars, Qara, Azov, Xazar va Aral denizlarinin arazilorine uzanir-
d1. Korfaz iki hissaden ibarst idi:

a) gorbi — miiasir Araliq denizi, duzlu idi;

b) sarqi — qalan hissasi sirin idi, ¢linki bir ¢ox ¢ay buraya axird:.

Toxminan 280 milyon il bundan svvel Kimmer adlanan materik Qondva-
nadan ayrildi. O, Tetisi yavas-yavas ke¢makls toxminen 200 milyon il bundan
avval Lavraziya ilo toqqusdu. Sonda texminan 66.5 milyon bundan avval Qond-
vana qahglarinin Lavraziya ils toqqusmasi neticesinds Alp-Himalay dag qur-
sag1 yarandi. Kontinentlorin toqqusmasindan sonra Tetis conubi Avrasiyanin
boytik hissasini shato etmakls miiayyan miiddat dayaz bir gol seklinds gald:.

Toxminan 13 milyon il bundan avvel, Alp daglarmin yaranma prosesi
tamamlanan dovrds, Tetis denizinin iki hissasi arasindaki alaqge kesildi. Tetis
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denizinin garq hissasi evazine sirin Sarmat denizi yarandi, onun sakinlarinin
bir hissasi qirildi, o biri hissesi ise sirin suya uygunlasdi. Bu deniz 2-5 milyon
il arzinde movcud idi, mahz bu dovrds burada sirin su flora va faunasi for-
malagd1 ve onlarin qaliglar1 hals bu giins kimi mévcuddur.

Toxminan 10 milyon il bundan avval tadricen geden tokamiil yolu ils
danizin akvatoriyasi azalir vo duzluluq deracasi xeyli artir. Noticoda denizin
sakinlori do dayisdi: bir qismi yeni duzluluq daracasins uygunlasds, digerlari
qurilds, o birilari ise ¢aylara daha yaxin korfezlars kegdi.

8 milyon il bundan avval miiasir Qara deniz ve Xazar denizini shate eden
Pontik denizi yarandi. Miiasir Qafqaz veo Krim daglar1 adalar seklindas yara-
nirdi. Pontik denizinin suyu demak olar ki, sirin idi (onun duzluluq deracasi
miiasir Xozar denizinin duzluluq deracesinden asag: idi).

1 milyon il bundan avval Qara deniz vo Xozar donizini tamamilos biri-
birinden ayirmis qurunun sonraki qalxmasi prosesi getdi. Belalikls, Xozar
Pontik denizinin duzluluq deracesini 6ziindas saxladi.

Araliq denizinin sorq hissasi, Qara deniz ve Xazar denizi, Fars korfazi,
o climladan Malay arxipelaqinin denizlari Tetisin qaliqlaridir. Lakin Xazar
denizi diinya okeanindan tacrid olundu. Buna gore ds, Xazar denizinin duz-
lulugu onun boytiik ehtimalla godim okeandan yaranmasi ils izah edilir.

Indiki dévrdes Xazar denizi serti olaraq {i¢ hissaya boliiniir: simal, orta ve
conub. Simal ve markoaz hissslori arasindaki sarhad Celeken adasi ila (Terek
¢aymin moansabi yaximliginda) Tyub-Karagan burnu (Sevgenko limani, yeni
ad1 Aterau) arasindan kegir. Markoaz va conub hisssalari arasindaki sarhad
gerbda Jiloy adasmi sarqds Kuli burnu (Tiirkmanbasgi ssharinden simalda)
ilo birlagsdirmakla Abseron yarimadasindan kegib gedir.

Simal sektoru tiimumi sahonin 25%-ni, orta vo coenub sektorlarimin har
biri isa 37%-ni ahata edir. Lakin Simali Xazarin hacmi timumi sahanin comi
0,5%-ni, orta hissa 33,9%-ni, conub hissa iss 65,6%-ni togkil edir . Bu reqemlar
Xozorin darinlik saviyyelerinin doyismosini oks etdirir. Simal hisse orta
darinlik 5 m-den az olmagqla xeyli deracods dayazdir. Markaz hissasinin
asas xiisusiyyeti — derinliyi 500 m-dan ¢ox olan Darband ¢okakliyidir. Conub
sahasinin an darin hissasi deniz seviyyesinden 1025 m asagidir ve Conubi
Xazar ¢okakliyini ohate edir.

Xazar danizi 6ziinda bir ¢ox sirlor ve afsanalers saxlayir. Onun asas
sirlarindan biri — deniz saviyyesinin dayismasi ile baghdur.

Bu unikal su hovzasinin sirli alomi dovriin bir ¢ox mashur alimlsrinin
digqgatini colb etmisdir. 1829-cuilde Rusiyadan Urala, Altaya ve Xazar denizina
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godar sayahat etmis alman tebiatsiinasi ve sayahatgisi Aleksandr Humboldt
bels bir forziyya irsli stirdii ki, deniz saviyyesinin deyismesinin sebabi hadsiz
quruluq va riitubatls farqlenan illarin vaxtasir: tokrar olunmasidir. Onun
1768-1774-cti iller arzinds Peterburq Elmler Akademiyasimin Rusiyanin orta
vilayatlarinds, Asag1 Povoljye ve Xozaryani ovaliq rayonlarinda aparilan eks-
pedisiyaya basciliq edon hamyerlisi Pallas deniz saviyyasinin dayismasinin
hidrometeoroloji amillorden asililigini qeyd edirdi. Bunlara temperaturun,
kiilayin tosiri, atmosfer yagintilarinin miqdar: ve ¢aylarla gatirilon suyun
miqdar1 daxil idi. Fantastik forziyyalor da irali stiriiliirdii: Giiya “Qara-Bogaz-
Golda bir dalik var ve bu dalik vasitasile Xazarin sular1 okeana axib gedir”.
Xazar denizi saviyyesinin artmasi naticasinds fiziki-cografi saraitin deyismasi
Xazar xaqanliginin ve xazarlorin mahv olmasina sabab oldu. Ciinki 6lks ig-
tisadiyyat1 arazinin {i¢de ikisinin itirilmasi neaticesinds dagildi. Lev Qumil-
yov Xazar dovlatinin mahv olmasini dramatik sokilds tosvir edir: “965-ci ilda
ruslarin, quzlarin va peceneqlarin Xozar dovlatine birgs zarbasi naticesinda
yarisi su altinda qalmig 6lkenin miisteqilliyins son qoyuldu”.

Xazar danizinin timumi sakli daim dayisir. Doniz 49 m miitlaq saviyyaya
qalxmis, manfi 50 m saviyyayea qadar enmisdir. Su an yuxar1 seviyyayo cat-
dig1 zaman Kumo-Manig ayrisi vasitasilo Xezer denizi ve Qara deniz ara-
sinda olage yaranirdi. Xazer denizi seviyyesinin geyri-sabitliyine bir gox
arxeoloji tapintilar dslalat edir. Masalon, Abseron korfazinin dibinds torpaq
bondinin tikintisi zamani, 1,5 m dorinlikde bizim eradan ovval 1-ci asro aid
das qobirlords dafn edilmis skif doytisgiilorinin skeletlori askar olunmus-
dur.

[talyan cografiyasiinasimin 1320-ci ilo aid dalillarine gore “denizin
saviyyaesi har il bir ovuc artir ve demak olar ki, bir cox yaxs1 saharler mahv
olub”. Yaxin tarixi ke¢gmisda do denizin saviyyasi hom kaskin deracades ar-
tib, ham da azalib. V.N. Tatisevin (1793) s6zlarina gora “1723-cti ildon 1742-ci
ilo gadar su 8 futdan ¢ox artib”, yoni 19 il arzinds 2,.5 metr. Akademik L.S.
Berqin royina gore, 1807-1824 illor arzinds denizin saviyyesi 2 metrdon ¢ox
azalib.

20-ci asrin 30-cu illarinds deaniz novbeti dafs azalmaga basladi. 1977-ci
ilde manfi 29,03 metr azalma geyda alindi ki, bu, sonuncu 300 ilds miisahids
olunan an asag1 saviyya idi.

1978-ci ildan baslayaraq Xazar denizinin saviyyasi qalxmaqdadir, hal-
hazirda o manfi 27 haddins ¢atmisdir ve danizin qalxmasi hale do davam
edir.
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Iqlim soraitlorindan asili olaraq, Xazarin saviyyasi bu giin ilo miiqayisada
hals 4-5 metr da qalxa bilar. Bunun naticasinds deniz suyu on kilometrlarla
quruya dogru harakat edacak.

Xazar denizinin saviyyasinin deyigsmasinin sebsabi barads indiys qadar
vahid bir roy yoxdur.

13 milyon il bundan avval Sarmat denizindo qizil baliq vo kefal, del-
fin vo balina ilo barabar Xazar naralerinin acdadlar1 da yasayirdi. Homin
dovrds denizde yalmiz iki név narskimi baliglar yasayirds, bir nov iss cay-
larda maskunlagmisdi. O zamandan bari Qafqaz daglar1 qalxmigdir. Duzlu
sohralar gollara vo Araliq denizina gevrilmis, Aqcaqil denizinin sahillori isa
Ural daglarina gader golib catmisdir. Buzlaglar Volqoqrad ve Rostov-Dona
godar golib yetismisdir. Xazar ilo Pont arasinda son slage 14 min il bundan
avval kasilmis, Aral isa XIII asrda ayrilaraq sarbast gol kimi qalmisdi. Yalniz
bundan sonra har hovzenin dziiniin xiisusiyystlari formalagdi.

Xozar denizi diinya okeanindan tocrid olundu ve burada unikal bi-
osenoz yarandi. Mahz buna goro Xozarde yasayan canlilarin asas hissosi
endemiklardir.

Xazarin biotasini 4 hissays bolmak olar.

Birinci qrupa texminan 70 milyon il bundan avval Tetis denizinds
moaskunlasmis godim formalarin nasillari daxildir. Buraya Xazar xulbaliglars,
siyanakleri, bazi molyusklar ve xar¢engkimilarin akseriyysti daxildir. Yerli
xar¢angkimilarden Xazar denizinds ¢oxsayli uzunatakli artemiya xargenglari
moaskunlasir.

Xazarin faunasinin ikinci qrupunu arktik novler — buzlasmadan sonra-
ki1 dovrds simaldan Xazars daxil olmus canlilar tagkil edir. Bu qrupa onur-
gasizlardan — mizidlor, krevetlors banzar kigik (5 mm-dan 2,5 sm-a qodar)
xar¢angkimilar, izopodlar (diizayaqli xar¢anglor) dastasinden olan kigicik
deniz tarakanlar: daxildir.

Baliglardan bu qrupa Xazar kumjasi ve alabaliglar fasilasinin Xezards olan
yegans niimayendasi ag qizilbaliq daxildir. Ag qizilbaligin an yaxin qgohumu
olannelma Avroasiyanin vo Amerikanin simal denizlorinde maskunlagmigdir.
Qiymeatli ov balig1 olan ag qizilbaliq (130 sm, 14 kq) Xazards kilks ve basqa
cavan siyanaklar ilo gidalanir. Bu baliq kiirii tokmak {igiin Volqga ¢ay1 ilo Ka-
maya qodar qalxir.

Osil suitiler fesilasine aid olan Xazerin yegans mamsolisi Xazar suitisi
do arktik novlere aid edilir. Xozar suitileri stirti soklinds yasayur, kigik ba-
liq ve xar¢angkimilarle gidalanirlar. “Suitilerin” simal verdislori ¢oxalma
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movsiimiinds 6ziinii gostarir. Suiti korpeleri qisda Xezerin simalinda diin-
yaya golir, izmoayi vo gida alds etmoayi dyranans gqadar buzlarin iistiinde qa-
lirlar. Qiymatli xazlarine gore bu suitiler faal sokilde ovlanirdilar. Hals bu
yaxinlara qadar onlar mahv edilms tahliikasi qarsisinda idiler. Hal-hazirda
suitilorin say1 barpa edilir.

Uciincii qrup canlilara Qara denizdean Xazars miistaqil ve ya insanlarin
komayi ile daxil olmug Araliq denizi novleri aiddir. Bunlar molyusklarin iki
novii olan mitilyastr ve abra, xar¢ongkimilor — yani iisto tizon xargenglar,
krevetlor, Qara doniz Atlantika krab1 ve baliglar — kefalkimiloar fosilosinden
olan sinqil ve sivriburun, iynabaliq ve Qara deniz kalkan1 daxildir.

Noahayat, canlilarin dérdiincii qrupu baliqlarin sirin su névlesridir. Xazars
daxil olaraq onlar deniz vo ya kegici baliglara ¢evrilmislor. Bu qrupa denizs
daxil olan tipik sirin su baliglar1 da aid edilir. Buraya naqqa, sif, karp baliglar1
fesilesinden olan — sirbitler, qirmizidodaq xegem ve Xazar qarasolu daxildir.

Bu qrupa hamginin rus ve Iran nerasi, ag baliq — bélge ve uzunburun aid
edilir. Qeyd edilmalidir ki, diinyanin biitiin narakimilar fasilosinden olan ba-
liglarin ehtiyatlarinin toexminan 80%-i Xazarde comlagmisdir. Sirbit (1 metra
gedar, 20 kq-a gadar) ve qarasol (50 sm, 3 kq) qiymestli ov baliglaridir. Onlar
su dibinde yasayan orqanizmlarls - molyusklarla, siirfalarls, xor¢ongkimilarla
va kigik baliglarla gidalanirlar.

Xazar denizinin asas serveti iss, sozsiiz ki, kitabimizi heasr etdiyimiz
narakimiler fasilesinden olan baliglardir.
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DINOZAVRLARIN HOMOSRLORI

Norakimilordon olan baliglar hazirda yasayan onurgali canlilarin an
gedimlarindandir. Onlarin acdadlarihsle Yur dovriinds denizlserda tiziirdiilar.
Onlarin izlorine tabasir ¢okiintiilorinda rast galinir. Malum olan naralerden
oan godimi - erken Yur dovriinden olan Xondrosteusdur. Onun qaligla-
r1 gostarir ki, demak olar, milyon illar arzinds narsler he¢ deyismemisdir.
Qadim dovrlards yaranmalarina ve primitiv morfoloji gostericilerine baxma-
yaraq, bu yaxinlara godar narakimilar fasilasindan olan baliglar Yerin demaok
olar ki, biitiin simal yarimkiirasini shate eden genis arazids yasayirdilar.

Narakimilar fasilasindan olan baliglarin yayildigi arazilar

Canlilarin sistematikasinda narokimilar fosilesinden olan baliglarin mov-

qeyi:
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Tip:  Chordata (Xordalilar)

Yarimtip:  Vertebrata (Onurgalilar)

Sinif:  Pisces (Baliqlar)

Yarimsinif: Actytoperygil (Stiaparlilor)

Ustdasta:  Chondrostei (Qigirdaqli ganoidlar)

Dasto:  Acipenseriformes (Norayobanzarlar)
Fosilo:  Acipenseridae (Norokimilor)

Cinslar:  Huso (Ag baliq — bolge) 2 ndv; Acipenseridae

(Naralor) 18 nov; Scaphirhuncus
(Ktirakburunlar) 2 név; Pseudoscaphirhuncus
(Yalang1 kiirakburunlar) 3 nov

Kiirakburunlar Fasilasi:  (Polyodontidae)

ikinév:  Kiirokburun (Polyodon spathula);

Psefur (Psephurus gladius).

NOROKIMILOR FOSILOSI (4CIPENSERIDAE)

Norokimilar fasilosindon olan baliglar kegici, yarim kegici va sirin su
baliglaridir; simal yarimkiiresinin — Avropanin, Simali Asiyanin ve Simali
Amerikanin sularinda maskunlasmislar. 4 névii malumdur: ag baliq — bolgo,
naralar, kiirakburunlar ve yalang: kiiroekburunlar.

Narayebanzar baliqlarla qigirdaqli baliglarin goriiniistinda bir sira timu-

Nara baliginin basi
(asagidan goériiniis)

mi xiisusiyystlor vardir. Xarici goriiniisco de onlar bir
godar kopak baliglarina banzayirler.

Norokimilor fosilosinden olan baliglarin badeni
milsakilli, bes sira stimiik pulcuglarla ortiilmiis olur —
bir sira kiirokds, iki sira yanlarda, qalan iki sira da qarin
nahiyasindadir. Siralar arasinda kigik stimiik denacik
vo 6vhaciklarl sepalenmisdir. Uzii uzunsov, konusvari
va ya kiiraksakillidir. Agiz stli dodaglarla shate olun-
mus vo bagin agag1 hissasinda yerlagir, bazi baliqlarda
agizin uclari bagin kenarlaria gador catir. Uziin asag:
hissesinda enine sirada 4 big yerlasir. Ag1z qabaga ¢ix-
mus, digsizdir, lakin korpalardas zaif disler vardir.

Dos tizgacinin 6n siiasi ¢ox qalinlasmis ve tikana

cevrilmisdir. Kiirak tizgaci geriya g¢okilmisdir. Uzmo govugu adaten yaxsi
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inkisaf etmis (bazi narakimilards, masalan, yalangi kiirekburunda, rudimen-
tar), qarin ve bagirsaqlarla birlosmisdir. Daxili skeleti qigirdaqdandir, qa-
lin birlasdirici qilafla ortiilmiis bel teli (xorda) biitiin émrii boyu saxlanilir.
Fageralarin badani inkisaf etmir, amma alt va tist qovsleri mévcuddur.

Quyruq tizgaci kopak baliglarinda oldugu kimi heteroserkaldir.

Norakimilar fosilosinden olan baliglarla stimiiklii baliqlar arasinda or-
taq cohat onlarda kallonin stimiiklii ortiiytidiir, basqa sozls, kallo bes sira iri
stimtiik 16vhaciklarls (pulcuqlar) ortiilmiisdiir. Bu baliglarda stimiikden olan
golsama gapag1 ve bagirsaqlara birlesen tizmos qovugu da moévcuddur.

Stimiiklii baliglarda olmayan arxaik qurulus xiisusiyyetlari basqa milparli
baliglar arasinda an ¢ox narekimilar fasilasinden olan baliqlarda miisahida
olunur. Bels ki, oxvari skletin asasini1 stimiiklosmayon xorda tagkil edir; da-
xili skelet vo xeyli deracodas daxili kallo qutusu da qigirdaqdan ibaratdir, iri
st porli quyruq tizgaci heteroserkaldir. Badenin iizerinde qanoid pullarin
rudimentlari sayilan siimiik l6vhaciklorden “pulcuqlardan” ibarst bes enina
sira vardir. Qigirdaqlh baliglarda oldugu kimi, narakimilar fasilasindan olan
baliglarda da sufisqiran —galsamoli qapagin qiraginda goalsemsli daliys gedon
xiisusi dalik galmigdir. Urakda arterial konus, bagirsaqlarda ise kdpok baligi-
na banzar baliglarda oldugu kimi spiral klapan vardir.

Narakimilar fasilesinin niimayandasi — Kaluqa (Huso dauricus)

Bu slamsatlore asason boazi miuiolliflor belo hesab edirdilor ki, norokimiler
fosilasindon olan baliglar qigirdaql baliglara banzayen ¢ox primitiv qrup-
durlar. Basqa sozls, bu miialliflorin fikrincs, narakimilar fasilesindon olan
baliglar stimiiklii baliglarla bir scdaddan deyil, ham ds kopsk baliglarinin
toradiklori primitiv qigirdaqli baliglardan téromisler.

Belo miiddealarin noticesi iss ¢ox miibahisali idi. Mahz narskimilor
fasilasinden olan baliglarin say1 kaskin sakilds azalmaga basladiqda, onlarmn
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xilas edilmasi sual1 qalxdi. Bels etirazlar seslonmayae baslad1 ki, sgar bu balig-
lar primitivdirlarss, onlar1 xilas etmaya deymaz, ¢iinki onlarin mahv olmasi
tokamiiliin tobii bir prosesidir vo onlar sadacs, daha yiiksak inkisaf etmis
stimtiklii baliglarla reqabate davam gatirmirlar.

Lakin qazintilar naticasinda tapilmis ve miiasir baliglarin miiqayissli anato-
mik tohlili naticosinds akademik Berq vo basqa alimlor oks fikirlor irali stirdiilar.
Onlarin fikrincs, narekimiler foesilasinden olan baliglarda primitiv slamatlar
fetalizasiya, yoni inkisafin son marhalalarinin ixtisar1 ve spesifik adaptasiyala-
rin alds edilmasi sayasinds qorunub saxlanilmisdir. Belsliklo da, narekimilar
fasilasindan olan baliglarin qigirdaqhilarla miisahids edilon oxsarhqlar: ikinci
daraceli xarakter dagiyir ve konvergensiya kimi qiymatlendirils bilar.

Cokoadoan basqa narakimilar fesilasindan olan baliglar uzun émiirlii ba-
liglardir. Miixtalif hovzalards ve ¢aylarda cinsi yetkinlik miixtalif vaxtlarda
bas verir. Norakimilar fasilosinden olan baliglar (c6kadan basqa) har il kiirii
tokmiirlar. Kiirii tokdiikden sonra nasil veran baliqlar caylardan deniza iiziir,
inkisaf edir vo yeniden ¢aylara kiirii tokmoaya gedirlor. Amma bu dafe kiiriilari
dahairi va sayca daha ¢ox olur. Adsten narskimilar fasilasinden olan baliglar:
lang boyiiyean ve gec yetkinliyo ¢atan baliqlara aid edirlor. Lakin narakimilor
¢okilarinin artim siiratina gore an tez boyiiyan baliqlar sirasindadirlar.

Ogor onlar cinsi yetkinliys basqa baliqlara nisbaten gec catirlarsa, boytik
olctilari (cokadan va kiirekburunlardan basqa) cinsi inkisafda geri qalmani
kompensasiya edir. Iri 6l¢iilii névlarde (uzunburun, nars, bolgs) cinsi yetkin-
lik erkoklards 5-13 yaglarindan 8-18 yaslarina qadar, disilords ise 8-12 yasla-
rindan 16-21 yaslarina gadar olan dévrda bas verir. Norakimilor fosilosinden
olan baliglardan an tez yetkinliye ¢atanlar1 Don ve Dnepr ¢aylarina, an gec
yetkinliye catanlar1 iss Volqaya daxil olanlaridir.

Kiirti tokma yaz-yay aylarinda caylarda nisbeten iti axinda bag verir
(narakimilar fasilasinden olan baliglar denizda kiirii tokmdirlar); narakimiler
fasilasindan olan baliglarin kiiriisii yapisqanlidir, qaya pargalarina va ¢inqgil
daglara moéhkem yapisir. Coks ve uzunburun baliglarinin kiirti tokmak tigiin
tosadiifi hallarda ¢caydan ¢aylaga ¢ixmasi da malum olmusdur.

4 Y A T R e e
A S R b v e
B e d ez i b e

Narakimilar fasilasindan olan baliglarin siirfasi (uzunburun)
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Norokimiloer fasilssinden olan baliqlarin kiiriiden ¢ixan siirfalarinin
badanlarinin asag1 hissasinda sariliq kisasi olur ve stirfs ilk inkisaf dovriinda
bu kisads olan gidadan istifads edarak daxili (endogen) gidalanma marhalasi
kegirlar; sariliq kisasi sovrulub qurtardiqdan sonra siirfeler feal xarici (ek-
zogen) qgidalanmaya kegirlor. Bundan sonra siirfalor ya ¢aym mensebins
tiziirlar (masalon, Kubanda uzunburun), ya da ¢ayda qalirlar. Amma birillik
korpalar bir qayda olaraq els hamin yay denize diistirler. Caylarda siirfalar
avvalca planktonla (dafniya ve s.), boytidiikco iso xar¢angkimilora va su
qurdlarina kegirlar. Cavan bolgalar hals ¢ayda iken yirtic1 kimi gidalanmaga
baslaynr.

Norokimilar fosilosinden olan baliglarin sonraki yas dovrleri cinsi
yetkinliyo ¢atana qodar qidalanmalar1 denizde gedir. Belalikla, Xozor donizi,
Azov danizi, Qara deniz ve bagqa denizlar narskimilar fasilesinden olan
baliglarin biitiin yas qruplar tigiin nshang tebii yetisdirms sahslari rolunu
oynayirlar. Nosil veran baliqlar da tekrar kiirii tokena goder denizds qgida
axtarmaqla maggul olurlar.

Sibir vo Amur ¢aylarimin narekimiler fasilasinden olan baliglar1 daim
cayda yasayir, lakin payiza yaxin ¢aylarin deltalarina (Ob-Taz deltasi, Amur
limani), ¢aylarin mansablarina toraf asag: enirlar; yazda kiirii tokmak {iglin
caylarla tizliyuxar1 qalxirlar. Baykal naresi yetkin yasda Baykalda yasayir,
kiirti tokmak ti¢iin iso ¢aylara gedir (Selenq, Barquzin).

Kegici narakimilerin payizda ve yazda kiirti token irqleri vardir. Payiz
irqi o baliqlara deyilir ki, onlar kiirii tokmak tigtin hemin il caya daxil olur,
cayda qislayir ve novbati ilin yazinda orada kiirii tokiirler. Yaz irgindan olan
baliqlar kiirii tokmak ti¢iin adaton yazda ¢aya daxil olur, elo homin ilin yazin-
da va yaymn avvalinda kiirii tokiirlar.

Biitiin bunlar narakimiler fasilesinden olan baliglarin xarici xtisusiy-
yatlaridir. Lakin bu baliglarin miiasir embrioloji, fizioloji, biokimyavi, genetik
va digar tisullarla tedqiqatlar naticesinda agkar edilmis bir sira basqa maraql
xtisusiyyatlari de var.

Bitkilorin ve canlilarin miiasir sistematikasinin asaslarini qoymus
Karl Liney narokimilar fesilosinden olan baliglar1 suda-quruda yasayanlar
(Amphibia) sinfines aid etmisdir.

Hal-hazirdanarskimilar fesilesinden olan baliglar Baliglar (Pisces) sinfina
aid edilir. Lakin miiasir biokimyavi, morfoloji, embrioloji, fizioloji ve genetik
molumatlar bu baliglarla ham qigirdaqly, ham ds stimiiklii baliglar arasinda
coxlu ferqglarin oldugunu gostarir. Bels ki, narekimiler fesilesinden olan ba-
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liglarin siirfasinin inkisafinda onlar1 baliglardan keskin sekilds ferqlandiren,
lakin suda-quruda yasayanlarin inkisafina banzaden bazi xiisusiyyetlor
miisahids edilir. Bu baliglarin beyin qurulusu, timumiyyaetls, miixtalif toxu-
malarin ziilal va lipid tarkibinin ds 6ziinemaxsus xiisusiyystlari vardir.

Qeyd edilmisdir ki, bir sira xiisusiyyatlorina gors bu baligqlar hom qigir-
daqli, ham da stimiiklii baliglardan kaskin sakilds forqlenirler. Bundan slavs,
bir ¢ox gostaricilarine gora onlarin teskili suda-quruda yasayanlardan iistiin
olaraq siirtinenlara deyil, daha ¢cox memalilars yaxindir!!!

Norokimilor fosilosindon olan baliglarin genetik sistemi da tokrar-
olunmazdir. Son vaxtlarda aparilmis toadqiqatlar gostordi ki, narakimiler
fesilesinden olan baliglar poliploid canlilardir. Onlarin xromosom yagimi
4n-a (bdlgo, kaluqa, qaya baligi, Iran nerasi, coke, boyiik kiirekburun ve bas-
qalar1), 8n-a (rus, Sibir, Adriatik, gol narasi va basqalar1) va 16n-a (Saxalin va
qsaburunlu narslar) barabar ola bilir. Bels ki, sonuncular Saxalin va qisabu-
runlu narslor onurgali canlilar arasinda xromosomlarinin sayina gore birinci
yerda dururlar — 500! Eyni zamanda, narakimilar fasilasinden olan baliglarda
cinsi xromosomlar yoxdur va bu baliglarin cinsi diferensiasiyas: epiqam for-
mada, yoni atraf miihit faktorlarinin tesiri altinda bas verir.

Son molumatlara asason hal-hazirda Yer kiirasinin su hdovzalarinda
narakimilar fasilesinden olan baliglarin 24 novii yasayir. Onlardan 6 novii
Xazar denizi hovzasindadir. Bir nov — bolgs (Huso huso) bolgs sinfins, qalan
bes n6v isa noralor sinfine aiddir.
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XOZORIN NORIOKIMILOR
FOSILOSINDON OLAN BALIQLARI

BOLGO — HUSO HUSO (LINNAEUS, 1758)

Tip:

Sinif:

Dosta:

Fasila:

Cins:

Cox islanilan adlari:

Chordata

Osteichthyes

Acipenseriformes Berg, 1940
Acipenseridae Bionaparte, 1832
Huso Brandt, 1869

rusca — beluqa; azarbaycanca — agqulaq nara,
glizgii-burun; Iranda — Fil mahi, Beluqa;
ingilisca - great sturgeon

Badani torpedo sakilli formadadir. Xorda qalir. Quyruq tizgaci hetero-
serkaldir. Su fisqirdan dalikleri yaxsi inkisaf etmisdir. Qalsama pardalari
bir-birina birlegsmisdir. Burnu qisa, ucu iti, yiingtilce yuxar: dartilmais, iistden
vo yanlardan yumsaqdir, siimiik qalxanciglarla ortiilii deyil. Agz1 asagy,
bagh vaziyystde qovs sakilli, aciq veziyyetds yarim dairevidir ve basin yan
toraflorine kecmir; alt dodag: kesikdir. Biglarinin uclar1 yarpaq sokillidir.
Kiirayinds 10-15, yan teraflorinde 40-51, qarninda 9-11 pulcuq var; har
goalsema qovsiinda 19-30 galsama disciklari var.

Novdaxili formalari: Huso huso ponticus Salnikov and Malyatskiy, 1934 —
Qara deniz bolgasi yarimnovii. Huso huso maeoticus Salnikov and Malyatskiy,
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1934 — Azov bolge yarimnovii. Xazar denizi daxilinds {i¢ formaya boliiniir:
Kiir, Ural va Volqa formalari. Bu formalar cinsi yetkinlik, inkisaf templori vo
torama qabiliyyatlarindaki forqlar istisna olmaqla morfoloji cohatden, demak
olar ki, eynidirlar. Bolgenin de payizda kiirii token ve yazda kiirii token for-
malar1 vardir.

Danizin biitiin arazisinds rast golinir, ¢oxalmaq tig¢lin Xozar hovzasinin
caylarma - Kiirs, Volqaya, Urala, Tereks va Sefidruda daxil olur.

Azov vo Qara doniz hovzealorindo, tok-tok hallarda Adriatik donizinin
sorq hissasinda tesadiif edilir, bazilari Anadolu ¢aylarina daxil olurlar. Yem
tapmaq mogqsadilo dayaz sularda 1,5-30 metr dorinliklorde iiziirlor. Qis
movsiimiinda 130-180 metr darinlikds tesadiif edilse ds, bu baliglarin ¢ox
hissasi 10-60 metr darinliklors tistiinliik verir. Areali daxilinda kiirii tokmsa,
qislama vo yem axtarma miqrasiyalari edir.

Bu yirticr baliqdir, gida obyektlarini faal gakilds axtarir ve tutur. Ca-
van baliglar birinci il arzinde qarisiq yemls: xar¢ongkimiler, molyusk ve
baliglarla gidalanirlar. Denizds olduglar: birinci ay (iyunda) arzinds onlar
asasan xargangkimilarle gidalanir. Sonra suyun axarmmin azaldigr dovrde
xar¢angkimilar azaldig1 zaman rasionlarina ¢oxlu xubaliq daxil edirlar.

Kiirtiden ¢ixan bolge stirfelori axarla denize aparilan zaman aktiv gida-
lanmaya kegarak caylarda yantizgaclilarls, molyusklarla, agcaqanad siirfalari
— xironomidlarls, g6l milgeklari, milgak siirfalari ils, hamginin oliqoxetlarls,
kiirti, narakimilarin ve basqa baliglarin stirfalari ilo qidalanirlar. Bélgenin iri
cavan niimunalari iss cavan uzunburunlari vo naralari yeyir. Foal gidalanma-
ya kecdikds, cavan bolgelerds hannibalizm miisahids edils bilar. Yetkinlik
yasina catmus baliqlar asas etibarils baliqlarla gidalanir. Bélgenin gidalanma-
st movsiimdan ve gidalanma yerindan asili olaraq dayisir. Bolgenin qarninda
cavan suiti tapilmasi hallar1 da olmusdur.

Bolge yetkinlik yasina nisbaten gec catir. Erkaklarin asas hissasi 12-15 yas-
larinda, disiler isa 15-20 yaslarinda cinsi yetkinliys ¢atirlar. Volqada erkoaklor
10-15 yaslarinda, disilar isa 16-22 yaslarinda cinsi yetkinliys catirlar.

Bolge balig kiirtisiinii bark substrata — daslara, caqil daslara, ¢inqila, iri
dansli quma va s. tizarina tokiir.

Mingagevir SES-in insasindan sonra Kiir ¢aymda bolgenin tebii kiirii
tokmo yerlori demoak olar ki, galmamigdir. Yalniz baliq zavodlarinda stini
soraitds ¢oxaldilir.

Ural bolgaesi kiirii tokmak ticiin Atirau seharindsan 400-1200 km yuxarida
¢inqil dash ve ¢inqilli yerlarden istifads edir. 922 km yararl arazides taxminan



Norakimilar — dinozavrlarin hamasrlari 23

70 kiirti tokma yeri qalmigdir. Payizda kiirii token bolganin asas hissasi 6-12
metr doarinlikds, ¢ayin Capayevo seharinden (Uralin mansabinden 650 km)
Uralsk soharina (Uralin mansabindan 850 km) gadar olan sahads kiirii tokiir.
Inkisaf eden kiiriiys Uralin deltasinda da rast galmak olar.

Volqga bolgesi Volqoqrad su qovsagindan asagida Volganin nizamlanma-
mis hissasinda Volqoqrad sahari ilo Kamenniy Yar qoesebasi arasinda kiirii to-
kiir. Kiirii esasen qaya pargalarinin, barkimis gillerin, caqil daglarin iri denali
qumlarin tizarine tokiiliir. Bolge 10-30 metr darinliklords su axmninin 1-2,5
m/s stiratinda kiirt tokiir.

Coxalma miiddatlari. Payizda kiirii token bolge suyun temperaturu
7-11¢ C daracaye catdiqda, yazda kiirii token bolge ise suyun temperaturu
10-15° C daracayo catdiqda kiirii tokiir.

Bolgonin sonraki dovrlards kiirii tokmosi barade doeqiq malumatlar yox-
dur. Erkaklar 3-4 ilden sonra, disilor isa 4-6 ildoen sonra tokrar kiirti tokiirlar.
Volqga bolgesi erken yazin avvealinda (aprelin sonu, mayin avveli) suyun tem-
peraturu 6-16° C ¢atdiqda kiirii tokiir.

Nasl verma qabiliyyati. Disilorin toroma qabiliyyeti onlarin ¢okilari,
uzunluglar1 ve yaslar1 ile miisyyen edilir. Ural bolgesinin uzunlugu 136-
405 sm arasinda olur, lakin daha ¢ox 200-260 sm uzunluqlu fardlsrins rast
golmak olur. Son illords disilorin orta uzunlugunun 245,0 sm, erkaklarin isa
210,6 sm oldugu miisahids edilir. Téradicilarin minimum yaslar1 12, maksi-
mum yaslar1 39-dur. Yetkinlik yasina ¢atmis Volqa bolgalerinin badeanlarinin
uzunlugu 180 sm va daha ¢ox olur. Danizda yemlanma yerlarinds populya-
siyanin daha ¢ox yetkinliye catmamuis fardlarine rast gelmak olur. 11 yasinda
(erkaklar) vo 16 yasinda (disiler) olan bolgenin ayri-ayr: fordleri yetkinliya
cataraq kiirti tokmok {i¢iin miqrasiya edirlor. Erkoklorin maksimum yas
haddi 35-40, disilarin ise 16-dan 50-55-a gadardir. Volqa bolgesi disisinin
orta ¢okisi 114,6 kq, uzunlugu 239,7 sm, erkayinin orta ¢okisi 62,8 kq, uzun-
lugu 204,7 sm-dir. Disilarin yas1 22,7, erkoklarin yas: 17,7 ildir. Populyasiya
nasl verma qabiliyyeti 1971 milyon kiiriidiir. Disilarin yas1 ¢ox olduqca, nasl
verma qabiliyyatlori do yiiksok olur. Hal-hazirda Volga boélgasinin miitlaq
orta torama qabiliyysti 680-800 min kiirtidiir.

Tabiatda bolgenin — coka x bolgs, bolge x coks, bolga x uzunburun, bolgs
x qaya balig1, bolga x nars hibrid formalarina rast gelmak olur.

Azarbaycanda Kiir Eksperimental baliqyetisdirma zavodunda ilk dafs
bolge x uzunburun hibridi alinmisdir. Bu hibrid miivaffaqiyyetle Leninqrad
vilayetinde Ropsin goliine gatirilmigdir.
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Volgada ve Donda siini mayalanma yolu ile davamli hibridlar - bolgs x
coko (bester) alds edilmisdir.

Danizda bdlgenin, demak olar ki, diismani yoxdur. Onun iigiin daha ¢ox
cirklonmalar, oksigen c¢atismazligi, homginin embrional, siirfo ve korpalik
dovrlarinda yirtict baliglar tohliike toradir.

Birinci ilde bolge korpalari bentofaq olaraq denizde maskunlasdig tigiin
o narakimilar fasilasindan olan baliglar - xulbaliq, karp kimi digar baliglarin
cavan fordlari ilo yem ugrunda miibarize apara bilir.

Yash bolge suiti ve siruf baligr ilo raqabet apararaq karp fasilosinden
olan baliqlar, xiisusils kiilma balig1 ilo gidalanirlar. Denizdas bolge ila an ¢ox
diger iri yirtic1 olan Xazoar suitisi arasinda daha gorgin raqabast miinasibatlari
miisahids edilir. Digor torafden, cavan suitilarin 6zlari, xiisusile qisda ve ya-
zin avvalindy, iri bolgelorin yemina gevrilirlor.

Bolgenin dmrii ¢ox uzundur — ayri-ayr1 fardlar 100 il ve daha ¢ox yasa-
yirlar.

Volqa-Xazar rayonunda 1827-ci ilds 1,5 ton agirliginda bolgs tutulmus-
dur. 1924-cii ilde Xazar denizinds Biryugi kosa adlanan yerdas ¢okisi 1228 kq
olan bolge ovlanmigdi. 11 may 1922-ci il tarixinds isa Volqada 1220 kq agr-
liginda disi bolge tutulmusdu. Umumi gokisi 1400 kq, yumurtalar1 isa 400
kq olan bolgeye da tesadiif edilmisdir. Ural gay1 torafds 180 kq kiiriisii da-
xil olmagqla, iimumi ¢akisi 1000 kq-dan artiq olan bolge ovlanmisdir. 1973-ci
ilde elmi tadqgiqat ekspedisiyas: zamani1 Azarbaycanin Narokimilor ve Baliq
tosorriifati Elmi Toadqiqat Institutunun alimlari terafinden ¢akisi 1000 kq-dan
¢ox olan bolgs tutulmusdu. 1988-ci ilin yazinda Azarbaycanin Neftcala ra-
yonu arazisinds olan Kiir ¢ayinda baliqgilar 690 kq ve 727 kq agirhiginda iki
bolge tutmusdular. Uralda 1986-ci ilin aprelinds 156 kq kiiriisti ve 867 kq
imumi ¢akisi olan bolgas tutulmusdu.
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BILIRSINIZMI ...

Hal-hazirda bolga adlandirdigi-
miz 15-300 kq ¢akisinda olan baligla-
r1 XIX asrda Ural kazaklar: - belyak,
Volga baliggilart — belyujyatnik, baliq
sanayegilori iso — polumerniye (tam
boyiimamis) adlandirirdilar.

Antik dovrlarda Don cayinda tu-
tulan har alt1 bolgadon birinin uzun-
lugu 4 metrdon cox, orta asrlorda isa
Orta Volqada har beg bolgadon birinin
uzunlugu 4-6 metr olmusdur. XVIII
asrda akademik S.Q.Qmelinin yanin-
da cami iki saat arzinda har biri 655-
820 kq olan 500 bélgo tutulmusdu.
XX asrda isa 600 kg-dan cox ¢akisi
olan bolga ovlanmas: barada comi
iyirmiya yaxin malumat movcuddur.

Hagtorxanda olkasiinaslq muze-
yinda altt metr yarim uzunlugunda
bolga miiqavvast var. Bu baliq sakkiz
il avval Hoastarxan yaximlhigimda ov-
lanms va cakisi da 1840 kq olmusdur.
Bu sah-balig1 olkasiinasliq muzeyi

. brakonyerlordon almisdir. Onlar
homin baligin kiiriisiinii ¢ixarib va
atini haraya qoydugqlar: barada telefon-
la anonim gakilda malumat vermislar.
Alimlarin fikrinca, baligin qarminda
250 kq kiirii ola bilardi.
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Volqga gayimnda su qovsaglarinin ve miqrasiya yollarmin baglanmasi tabii
¢oxalma naticasinds bu baligin tabii yolla ¢oxalmasina mane olmusdur. Bolgs
demak olar ki, 6ztintin biitiin kiirii tokma yerlorini itirmisdir. Hal-hazirda bu
baligin 90%-dan ¢ox hissesi baliq zavodlarinda yalniz stini saraitds ¢oxaldilir.

Haddan ¢ox ov, brakonyerlik, ¢aylarin vo Xazar denizinin girklonmasi
bolgenin populyasiyanin kaskin sokilde azalmasina sebab olub. Hal-hazirda
(2001-ciilden) bolgenin ovlanmasi qadagan edilss do, ister Xozards onlarin gi-
dalanma yerlarinds, istorse do ¢aylarda bu baligin boytiik hissesi brakonyerlar
torafindan tutulur.

NOROKIMILOR CINSI - ACIPENSER

Biitovliikde bu giin Acipenser-in 16 novii malumdur ki, onlardan da
bazilori mahv olma tohliikasi garsisindadir. Bu baliglarin 5 novii Xozer
doanizinds maskunlagmigdir.

Xazar denizinds an qiymatli ve ferdlerinin sayima gore an ¢ox olan nars
balig1 — rus narasidir.

Rus narasi — Acipenser gueldenstaedtii Brandt, 1833

Sistematik vaziyyoti:
Tip: Chordata
Sinif:  Osteichthyes
Dasta:  Acipenseriformes Berq, 1940
Fosilo:  Acipenseridae Bionaparte, 1832
Cins:  Acipenser Linnaeus, 1758
Novii:  Acipenser gueldenstaedtii Brandt, 1833

Latin ad1 rus tebiatsiinasi I.A.Qoldenstedtin sarafins verilmisdir.

Cox isladilan ad1: rusca — russkiy osetr, azarbaycanca - nara, rus narasi,
Iranda — xaviari rusi, tas, ingilisca - russian sturgeon

Qohum formalarr: Iran narasi — Acipenser persicus Borodin; Atlantika
narasi — Acipenser sturio Linnaeous; Sibir narasi — Acipenser baeri Brandt; Bay-
kal narasi - Acipenser baeri n.baikalensis A.Nikolskiy; Amur naresi — Acipenser
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schrencki Brandt; Saxalin narasi — Acipenser medirostris Ayres; Adriatik narasi
— Acipenser naccari Bonaparte; Cin naresi — Acipenser sinensis Gray, Acipenser
dabrianus Dumeril; Yapon narasi — Acipenserkukuchii Tanaka; yastitizlii nars -
Acipenser brevirostris Le Seuer; ag nara - Acipenser transmontanus Richardson;
gOl narasi — Acipenser fulvescens Rafinesque.

Mansayi. Norokimilar fasilosinden olan biitiin baliglarda oldugu kimi
nars baliginin da mensayi barads vahid bir fikir yoxdur. Bazi ixtiologlarin
fikrina gora, Acipenser cinsi do Polyodon va Scaphirhyncus kimi Simali Amerika
(Missisipi gay1) arazisinda yaranmisdir. Diger tadqiqatcilarin néqteyi-nazari
isa beladir ki, narekimilar fasilesindan olan baliqlar markazi Asiyada Tetis
danizi hovzasinde yaranmisdir.

Rus nerasi

Yay1ldig1 arazi. Ponto-Xozar hovzasi endemikidir. Xazar denizinds, Azov
donizinds ve Qara denizds maskunlagsmisdir.

Migrasiya edan vo oturaq (daim eyni soraitds yasayan) formalari movcud-
dur. Migrasiya edan formasmin payizda ve yazda kiirii token irqlari var. Volqa-
da, Kamada ve ¢ox giiman ki, Uralda oturaq (daim cayda yasayan) formalarmna
rast galinir. Sayma gore Xazar, mansayina gore Volqa siiriilori daha ¢oxdur.

Azov-Qara doniz hovzalarinds bu nars ayri-ayri siiriiler seklinds yasayur:
Qara doniz-Qafqaz (Rion), Qara deniz-Ukrayna (Dnepr) ve Azov siiriilari.

Kirti tokmok {igiin narslorin asas hissesi Xozar denizinden Volqaya,
nisbaton az Urala, lap az miqdarda Terek, Sulak, Samur vo Kiir ¢aylarina
daxil olur. Bu nars balig1 Iran sahillari ils Sefidrud, ¢ox az hallarda Qorgan,
Babul va digar ¢aylardan daxil olur.

Azarbaycan sahillerinds esas kiirii tokmsa yeri Kiir cayidir. Bu baligin

Volga cay1 boyu Tverden yuxariya qadar, Dneprls Kiyevdan yuxariya qadar,
Kiir boyunca ise Tbilisiys gqadar qalxdig: vaxtlar olub.
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O, Qara denizdan Dunaya, Dneprs, nisbaton az miqdarda Rioni, Mzim-
tu, Psou vo basqa caylara daxil olur.

Azov denizindoan kiirti tokmoak ti¢in Dona, tok-tek niimunalori ise Ku-
ban ¢ayma daxil olur; son illar bu naranin (o ctimladan bodlgs) Kubana daxil
olmasi hallar: artir.

Volqga narasi erkoklori 10 yasindan, disilari isa 13 yasindan cinsi yetkinliya
catmirlar. Kiir narasinin cinsi yetkinlik dovrii 13-14 yaslar, disi baliglarda isa
19-30 yaslarina tesadiif edir.

Azov narasi; erkoaklari 8-9 yaslarinda, disileri ise 10-14 yaslarinda cinsi
yetkinliyo ¢atirlar; Dnepr narasi 11 yasindan tez cinsi yetkinliys ¢atmur.

Nora baliglarmin an ¢ox malum olan yas1 48, an ¢ox uzunlugu 230 sm,
cokisi 80 kq va hatta 120 kq olur.

Ovlanan Volga narasinin orta ¢okisi 12-16 kq-dir. 1960-c1 ilde Volqa
narasinin orta ¢okisi 14,5 kq, 1962-ci ilds isa Volqa ¢ayinda kiirti tokmoaya
gedan nars baliginin erkaklarinin orta ¢akisi 11,7 kq, disilarin isa 21,3 kq ol-
musdur.

Ovlanan Kiir narasinin orta ¢okisi 22-24 kq, Azov narasinin ¢okisi ise 15
kg-a yaxindir.

Rus narasinin nasl verma qabiliyyati 84 - 837 min kiirii, orta hesabla isa
250-350 min kiirtidiir.

Norokimilar fosilosinden olan basqa baliglar kimi rus narasinin da inki-
saf marhalalori beladir: riiseym, siirfoys qadar forma, siirfe, korps, cavan va
yetkin ford. Norenin riiseyminin inkisafinda 5 ardicil dovr miisyyen edilmis-
dir: mayalanma, blastula, qastrulyasiya, qastrulyasiyanin sonundan tirayin
doyiinmays basladig1r vaxta godar ve iirayin doyiinmaye baslamasindan
kiirtiden ¢ixana gadar. Siirfedan avval inkisaf dovrii riiseymin kiirtiden ¢ix-
masi ile baglayir ve aktiv ekzogen gidalanmaya ke¢ms ilo basa catir. Noars
baliginin stirfelorinin biitiin yan ve garin pulcuqglar1 amals golmis, quyruq
tizgacinin parloari boyunca siialar olur; qisa dairsvi tizleri bagin uzunlugunun
50%-dan az hissasini tagkil etdikds, orta biglar: {iziin kenarina gadar catdig-
da cavan baliq hesab olunurlar. Cinsi yetkinlik yasina ¢atmis cavan baliq artiq
yetkin baliglara aid edilir.

Nors baliginin normal inkisaf etmasi tiglin su mithitinds miisyyen amp-
litud daxilinda alverisli soraitlorin: temperatur vo oksigen rejimlorinin, mii-
hitin reaksiyasi, axarli olmasi, ¢irklonma vo yirticilarin olmamasi lazimdir.
Oksigenin suda miqdar1 kifayst qadar olmadigda ve onun konsentrasiyasi
5-6 mq/l qodar azaldiqda, riiseymlorin inkisafinda longime miisahids edilir.
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Neora baliginin Volqa ¢ayinda kiirii tokdiiyii dovrde suyun terkibinds oksige-
nin miqdari1 10,1-8,2 mq/l-den az olmamalidir. Nerakimilar fasilosindan olan
basqa baliglar kimi, nars baliginin da riiseyminin va cavan fardlarinin inkisa-
fina manfi tasir gostera bilon amillarden digarlari iss ¢aylarin senaye ¢irkab
sulari, neft va diger maddalarls girklonmasidir. Inkisaf eden kiirii ii¢iin caymn
dibina cokan neft xiisusi tohliika toradir.

Xozar danizinda nare balig erken yaslarinda onurgasizlarla, yasa dolduqca
iso molyusk va baliglarla (xulbaliq, siyenak, kilke) qidalanmaga baslaynr.

Tebiatde nere baligi bdlge, uzunburun, qaya baligi, ¢oke balig: ils
ciitlomalar naticasinda hibridlor amala gatirir. Siini mayalanma yolu ils isa
nara x coka, coka x nare, nara x bolge, bolge x nars hibridlari alinmigdar.

Antropogen amillarin bu néve tesiri

- ¢ay moacralarinda nizamlama islori;

- brakonyer ovu;

- su muhitinin ¢irklonmaosi.

Xozar denizinds nars baliginin populyasiyast uzun dovr arzinde - 1931-
1940-c1 vo 1951-1962 illarde dafslarls intensiv ovlanmaya maruz qalmis-
dir. 1962- 1981-ci illor orzinde ¢aylarda ovlanma dovriinde Xazar-Volga
hovzasinda nars baliginin tutulma intensivliyi asag1 saviyyada olmusdur. Bu
populyasiyanin miqdarindan vea biokiitlesinden tam istifads edilmemigdir.
1981-ci ilds yeni ovlanma qaydalarinin tagkili ilo ovlarin intensivliyi xeyli
artdi ki, bunun da naticasinda kiirii token populyasiyanin say1 va biokiitlasi,
hamginin tebii geraitde g¢oxalmaga goalen ferdlerin say1 azalmaga baslad:.
70-80-ci illorde Ural-Xozar hovzesinds ovlanmanin yiiksok intensivliyi da
bu baligin saymin azalmasina tesir gostormisdir. Su qovsaqlarinin tikintisi
soraitinds 50-ci illorin ortalarinda baslamis siini barpa bu néviin qorunmasi
istiqgamatinda goriilmiis kompensasiya tadbirlori hesab edils bilar.

90-c1 illarin avvallarinden baslayaraq denizds va ¢aylarda bu baligin sa-
yinin azalmasinin asas amili qeyri-qanuni, brakonyer ovlanma olmusdur.

RUS NOROSI novii beynalxalq Qirmizi Kitaba daxil edilmisdir.
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Fars narasi — Acipenser guldenstadti persicus Borodin, 1897
— s o iglt

Qohum formalar: Acipenser cinsindan olan digar névler

Cox islonilan ad: rusca — persidskiy osetr; azarbaycanca — nara; ingilisca -
persian sturgeon

Fars norosi asason Xozor donizinin moarkazi ve conub hissalorindae isti su-
larda moaskunlagmisdir.

Rus narasindan farqli olaraq Fars narasinin badeni daha uzun forma-
da vo maviye ¢alan rongdadir. Onun basi daha uzunsov olaraq badeninin
17,6%-ni tagkil edir, tizii vo goziliniin ard1 daha genisdir. Uzii 6ziinemoaxsus
qurulusa malikdir: yandan goriintisde o agig-agkar asag1 ayilmis ve nisbaton
gisa va ucu biz, amma rus narasinin iiziine nisbaton daha boyiikdiir. Iran
narasi rus narasinden hamginin daha qalin va iri badeni ilo forqlenir. Yan-
lardaki pulcuq siralarindan yuxarida iri stimiik l16vhacikler qaydasiz sekilda
sopolonmisdir.Yan siralarda radial uclu 20-24 pulcuq, qarin siralarinda isa
7-14 pulcuq yerlosir.

fran narasinin uzunlugu 2 m-9 catr.

Qiymeotli ov noviidiir. Azarbaycanin sularinda an yiiksek ov saviyyesi
1936-c1 ilde 1940 ton olmusdur. 50-ci illarin avvallerinds bu regem 630
tona, 60-c1 illords ise 310 tona qoder azalmisdir. Iran sularinda 50-ci illorin
avvallarinds bu baligdan 250 ton, 60-c1 illarin avvallarinda ise 920 ton ovlan-
misdir.

Qidalanmagq, kiirti tokmak maqsadile ve kiirii ttkmaden sonra miqra-
siya edir. Kiirii tokmak iiglin asas etibarils Kiir cayina, nisbaten az Volqa-
ya va Urala, Dagistan ¢aylarina (Samur, Terek), Azarbaycanin sahil gaylari-
na (Lankeran, Astara), iranda Sefidrud cayma daxil olur. Giindiiz ve gecs
vaxtlar1 daha foeal gidalanir. Iran naresi iigiin xarakterik xiisusiyyatlordan
biri movsiims uygun qidasimin terkibini deyigsmesidir. Yazda asas qidasi
xar¢ongkimilar, baliglar v aterindan ibarat olur.
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Kiir caymdak: kiirii tokms yerlori Varvara su anbar1 bandindan yuxa-
r1 zonada Pirazi kendine gedar olan hissads, Araz c¢aymnda Bsahromtopa
bandindan 10 km asagida yerlasir. Kiirtin macrasinda nizamlama (su qov-
saglarmin tikilmasi) islarine qadar asas kiirii tokma yerlari Mingagevir sahari
yaxinliginda (¢aym menssbindan 660 km moesafads), Arazda ise Qaradonlu
kondi yaxinliginda (¢caym mensabindan 330 km masafads) yerlogmisdir.

Kiir caymnda c¢oxalma yerlsrine aprelin ikinci yarisindan sentyabrin
ortalarina gadar olan dovrds, an ¢ox avqustda yaxinlagir. Fars narasinin
toromasinin effektivliyi abiotik faktorlardan — hidroloji rejimden va suyun
temperaturundan asilidur.

Fars narasi de 6z inkisafinda narekimiler fasilssindan olan bagqa balig-
larin kegdiyi moarholalori kegir: riiseym, siirfoys qodar forma, siirfs, korps,
cavan vo yetkin fard.

Inkubasiya dovriiniin uzunlugu rus nerssinds oldugu kimidir. Emb-
rional dovriinde ve embrionaldan sonraki inkisafin ilk marhoalslarinda
Fars noresinin toramolorini rus norosinin toromslerindon demsak olar ki,
forgloandirmeak miimkiin olmur. Riiseym halinda inkisaf 2-10 sutka davam
edir. Kiirtiden ¢ixdiqdan sonra feal gidalanmaya ke¢gma 9 giin ¢okir. Siirfoya
godar fardlar 17-18 mm uzunluga ¢atdiqda xarici miihitds olan gidalarla qi-
dalanmaya baslayir. Cavan baliq cinsi yetkinliys ¢atdiqdan sonra yetkin fard
hesab olunur. Kiir cayinda Fars narasinin erkaklari 7-8 yaslarinda, disilori ise
10-11 yaslarinda cinsi yetkinliya catirlar.

Son illor ovlanan Fars narasinin miqdar1 keskin sokilde azalmaqdadir.
Bels ki, agar 80-ci illards bu baliq Volgada ovlanan biitiin baliglarin 4,0%-ni
toskil edirdise, 2000-ci ilde hamin gostarici comi 0,03 % olmusdur. Ural ¢ayin-
da bu baligdan 5% ovlanmisdi. Iran sahilleri yaxinliginda aparilan ovlarda
kiirti token populyasiyanin say1 kaskin azalir ve naticads tebii ¢oxalmanin
miqdar1 da azalir.

Fars narasinin populyasiya saymin azalmasinin asas sebablari antropo-
gen faktorlar cay vadilerinin nizamlanmasi, kiirti tokma yerlorinin moahv
edilmasi, Xozor denizi hovzesinin uzun illordon beari davam eden vo art-
magqda olan ¢irklonmasidir. Bu naranin sayinin azalmasinin digar sebabi da
Xozarin Iran zonasinda aparilan deniz ovu olmusdur.
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Qaya baligi — Acipenser nudiventris Lovetsky, 1828

Cox islenilon adlarr: rusca - sip, azarbaycanca — kolomo, qaya baligi,
qirt; franda - kesdi, senavor; ingilisco - Ship sturgeon, Fringebarbel sturgeon,
Spiny sturgeon.

Baliqgilar narakimilarin Volqa ¢ayinda olan biitiin hibridlarins qaya bali-
g1 deyirlar. Lakin qaya bali§1 adlanan ayrica bir nov var. Qaya bali§1 kegici ba-
ligdir. Bu baliq Xazar denizi, Qara deniz ve Azov denizinde maskunlasmisdir,
lakin Qara doaniz vo xiisusils, Azov danizindea ¢ox azdr.

Badani torpedo sakilli, tizi konusvari formadadir. Qalsama pardalari
gelsemearas: bosluqlara yapismisdir. Agz1 asagida, enins yerlagarak iiziin
yarisindan ¢oxunu tutur ve xortum kimi uzanir. Xarakterik xtisusiyyatlori —
birinci bel pulcugu iri va biitdvdiir, asag1 dodag: ortadan hagalanmir. Sacag-
I1 biglar1 demsak olar ki, {izlin axirina gatir. Badanin tizerinds pulcuq xatlari
arasinda lovhaciklar yoxdur. Badeni gehvayi, ctks baliginin rangins oxsayir,
narakimilar fasilasindan olan diger baliqlardan forqlidir. Qarni ag rongdadir.
Uzerindoki agiq rangli iri pulcuglar bes xatds diiziilmiislar. Kiirayinde 11-16,
yan taraflarinds 51-74, qarnin yan tarafinde ise 11-17 pulcuq var.

Ticaratds qayabaliginarakimilar fasilosinden olan baliglardan forqlonmir.
Xoazar denizinde qaya balig1 asas etibarils conub hissade maskunlagir, kiirii
tokmoya Kiir cayina golir; Iran terafdos iss Sefidrud cayia daxil olur.

Volgada qaya baligina ¢ox az rast golinse dos, o, Ural ¢ayimna daxil olur.
Xazar uzunburununun Aral danizina kogiiriilmasina gadar qaya balig1 Aral
danizinds narakimilar fasilasindan olan baliglarin yegans niimayendasi idi.
Aralda qaya balig1 yalniz payizda kiirii token populyasiyas: temsil edilirdi.
Kiirti tokma magqsadile qaya balig1 Aral denizindan Sirdarya ve Amudarya
caylarina daxil olurdu. Aral denizi qurudugundan hal-hazirda bu bahqlar
orada yoxdur.

Qaya balig1 30 ilo qadar va ya daha ¢ox yasayir. Uzunlugu 214 sm, ¢okisi
isa 30 kq-a catir. Aral denizinds ovlanan qaya baliginin sksariyyati 12-21 yas-
larinda olur; cinsi yetkinlik 12-14 yaslarina tesadiif edir. Kiir cayinda ovlanan
qaya baliglar1 6-23 yaslarinda, erkaklor asason 9-16, disilorin aksariyyati isa
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14-19 yaslarinda olur. Aral denizinds ovlanan qaya baliginin ¢akisi orta he-
sabla toxminan 12-16 kq, Kiirds ovlananlarin ¢akisi ise 20 kq-a yaxindir. Aral
gaya baliginin nasl verma qabiliyyati 216-388 min, Xazar qaya baligininki isa
280-1290 min kiirtidiir (orta hesabla -593 min kiirii).

Qayabaliginin Aral denizinds asas gidasimolyusklardan, Xezar denizinda
- baliglardan ve molyusklardan ibaratdir. Balxas géliinde maskunlasmis qaya
baligi ise yirticidir; Aralda oldugu kimi, burada da yalniz payizda kiirii token
cinsi yasayir. 1933-1934-cii illards 1li gayina 6,7-30 kq gokida olan 289 yetkin
Aral qaya balig1 buraxilmisdir. Bu qaya baliglar1 1934-cii ilda Ili cayinda kiirii
tokmiis, nasil vermis ve yeni nasilden olan baliglar 12-13 yaslarinda yens ili
cayma golmislar. Balxas goliinde maskunlasmis qaya baliglarinin 11 yasinda
uzunluglar1 130 sm, ¢okilari ise 9-9,5 kq olur. Faal yirtic1 va evrifaqdir. Yash
baliglar denizds asasen baliqlarla (90%-o qadar) — aterina, kilks, xulbalq ila
gidalanirlar. Rasionlarina hamginin kigik xar¢angkimilarin miixtalif névlari,
yengoclar, krevetlar vo molyusklar da daxildir. Cavan baliglar zoobentosla
gidalanirlar.

Qaya baligimin Kiir ¢ayinda kiirti tokme yerlori ¢ayin agzindan 600 km
mosafads yerloasir. Kiirii tokma substrati: ¢aqil dasi, qum dasi, iri denali qum,
baliqqulag qarisigh bark gillordir.

Qaya baliginin Kiir caymna miqrasiyas: iki maksimumla: ssas - mart-
aprelda va nisbaten zaif - oktyabr-dekabr aylarinda biitiin il boyu miisahida
edilir. Kiir ¢ayma yaz miqrasiyasi suyun temperaturu 6,2-10,4C deracaya
catdiqda baslayir, 7,4-16,4C temperaturda ise maksimuma catir. Pay1z miq-
rasiyasi oan yiiksok gostoriciyo suyun temperaturu 17,9-12,1C darace oldug-
da catir. Coxalma may-iyun aylarinda 15-25C temperaturda bas verir. Kiir
qaya baliginin orta nasl verma qabiliyyati - 594 min kiirtidiir (280-1003 min
kiirti). Kiir cayinda qaya baliginin embrional inkisafi suyun temperaturu
19,5-21,9° C oldugda daha yaxs: gedir.

Qaya balig1 narakimilar fasilasindan olan biitiin diger baliglarin keg¢diyi
eyni inkisaf marhalalarini kegir: riiseym, stirfoys gadar forma, siirfs, cavan
baliq ve yetkin baliq.

Cavan baliglarin xeyli hissasi ¢aylarda qislayir. Osasen iri ve derin ¢ala-
larda (10-18 m) miilayim siiratli axinda meskunlasirlar. Cavan baliglarin bir
hissasi ndvbeti il denize qayidir. Tkinci dafe gayda qislayan baliglar oturaq
formaya cevrilorak daha denize qayitmirlar. Kiirtin kiirii tokmae yerlarinds
stirfalar bir ne¢s ay va daha gox (8 ile gadar) qalirlar. Cayda cavan qaya balig-
lar1 nagqa ve suf baliglarinin yemino gevrilirlor. Cayda uzun miiddst qalma-



34 Q.M.Palatnikov, R.Y.Qastmov

larina gors cavan qaya baliglari narskimilar fesilesinden olan digar baliqlarin
cavan fordlarins nisbaten az qorunurlar.

Kiir gaya baliginin erkoklori 9 yasinda, disilori adaton 14 yasinda, bazen
dos 12-13 yaslarinda yetkinliys catirlar.

Qaya baliginin tebistds bdlgs, uzunburun (“uzunburun qaya balig1”) ve
naro ilo hibridlari olur. Stini mayalanma yolu ilo Kiirdeo davamli hibridlor
alinmislar: qaya balig1 x nars, qaya balig1 x uzunburun, qaya balig1 x bolgs,
bolgs x qaya balig.

Kiir qaya baliginin sayr durmadan azalir. 1980-c1 ilde kiirti tokmak
moagsadile Kiir ¢ayina 66-112 qaya balig1 golirdi. 1988-2000-ci illorde onlara
artiq tok-tok hallarda rast galmak olurdu.

Kiir cayinda qaya bah@mimn saymn folakatli sokilde azalmasimn asas sebebleri:

e Axinin nizama salinmasi (1953-cii il) ve genis kiirti tokma sahaloarinin
itirilmasi, suyunbarpaolunmadan serfedilmasinaticesinda ¢cayin seviyyasinin
asag1 diismosi.

e Donizds 1962-ci ile qodar davam etmis mahdudiyyatsiz ov.

e Deonizds seysmik kosfiyyat.

e Norokimilar fasilasinden olan baliglarin, o ctimladen gaya baliginin
gidalanma yerlorinin (Sumgayit yaxinliginda yerloson arazi, Abserondan
Kiir ¢aymin agzina gadar olan dayaz sahs ve s.) mahv edilmasina sebab ol-
mus danizin ¢irklonmasi.

e Brakonyer ovu.

QAYA BALIGI névii Azarbaycanin Qirmizi Kitabina daxil edilmisdir
QAYA BALIGI névii Rusiyanin Qirmizi Kitabina daxil edilmisdir
QAYA BALIGI névii beynalxalg Qirmizi Kitaba daxil edilmisdir

Uzunburun - Acipenser stellatus Pallas, 1771

Cox islanilan ad1: rusca — sevryuqa; azerbaycanca — uzunburun, agbaliq;
iranca — ozoon-boroon; ingilisce - starred (stellate) sturgeon.
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Uzunburun narsakimilar fasilesindsn olan baliqlarin hamisindan qeyri-
adi, demak olar ki, ona qariba goriiniis veran xancoarvari formali uzun burnu
ila farglanir. Aln1 kifayat gadar irali ¢ixmisdir. Badoni uzun milsakillidir ve
tizarinds bes sira uzununa stimiik pulcuglar yerlasir. Kiirayinds 9-16, qarnin-
da 9-14, yanlarinda isa arxa uclar1 yuxari dartilmis qarmaqsokilli 26-43 pulcuq
var. Pulcuq siralarinin arasindaki hissalare agiq rongli ulduzvar: 16vhaciklar
sopalonmisdir. Bag tist tarafden stimiik qalxanciglarla ortiilmiisdiir. Burnu
uzunsovdur ve onun uzunlugu basin uzunlugunun yaris1 gederdir. Agz1 irali
¢ixmis, enina yariq formasindadir, alt dodag: kesikdir. Burnunun alt torafinda
4 b1g1 var. Biglari sagaqsizdir. Birinci galsama qovsiinde galsema disciklarinin
orta say1 24,7 — 25,5-dir. Kiirak tizgaci xeyli arxaya ¢okilmis vo anal tizgacinin
tizarinda yerloasir. Quyruq iizgacinin {ist parinin tizarinds romb sakilli pul-
cuqlar var.

Boadaninin rangi qirmizi-boz, goy-qaraya galir, yanlar1 ve qarni agdir. La-
kin burnunun uzunlugu ve formasi olduqca doayiskendir; bels ki, disilarda vo
cavanlarda o hamigs qisadir. ©n ¢ox boyiikliiyii olan boylu Azov uzunburun-
lar1 ise qisa burunlari ils forqlenirlar.

Umumiyyoatls, bu baliq uzunluguna ve ¢okisina gors nara ilo coke arasin-
da orta movge tutur. Olgiilari baximindan uzunburun naradan xeyli geri qala-
raq heg vaxt 5-5,5 metrden uzun ve 47 kq-dan agir olmur. Xazar denizinds bu
baligin orta ¢okisi 5,2-5,6 kq, daha ¢ox sayda maskunlasdig1 Azov denizinda
isa 8 kq olur. Eyni ¢okida uzunburunlar hamise narakimilar fasilasindan olan
diger baliglardan xeyli uzun olur. Bels ki, 24 kq-liq uzunburunun uzunlugu
2 metra qodar catur.

Bu baliq Xazar denizindas {i¢: Volqa, Ural va Kiir populyasiyalari ilo tomsil
olunmugdur. Danizds Volga mansgali baliglar tistiinliik tagkil edir.

Norakimilarin bu ndvii biitiin Xazar denizindas yayilmigdir. Kiirti tokmak
moagqsadile Volqa, Ural, Terek, Sulak, Samur, Lonkeran, Sefidrud, Kiir, Araz
caylarma ve Qorqana gadar Xazarin conub sahilindaki ¢aylara daxil olur.

Ac.stellatus noviine Xozoar donizi, Qara deniz, Azov donizinds, ¢ox az hal-
larda iss Adriatik vo Marmars danizlsrinda rast galmak olar.

Uzunburun narays nisbaton daha pelagik novdiir. Denizds ve ¢aylarda
boyiik darinliklorde harakat edarak ¢ox vaxt suyun darin yerlarindas olur.
Maskunlagsdig araziler daxilinds denizin yemls zengin olan derinliklarinds
va self zonalarinda yasayir, kigik orqanizmlarin miixtalif névlarinin g¢ox ol-
duglar lilli vo qumlu-lilli sahalers iistiinliik verir. Cay yataqlarinda, asas
etibarile dagh yerlorda kiirii tokiir.
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Yazda kiirii tokme magsadile (anadrom) Xazerin orta ve cenub
hissalerinden simalina miqrasiya edir. Oradan cinsi yetkinliye ¢atmis fordlor
kiirti tokmok tiglin Volgaya, Urala ve Dagistan sahilindoaki caylara daxil
olurlar. Kiirti tokma basa ¢atdigdan sonra nasil veran baliglar yem tapmaq
moaqsadile caylardan denize iiziirlor. Yem axtarma miqrasiyalar1 denizin
bir sahasindan diger sahalorine edilon daimi yerdayismalarden ibarat olur.
Uzunburunun qislama 6ncasi miqrasiyalar1 narskimilar fasilssinden olan
diger baliglara nisbaten daha tez — avqustda baglayir. Ural uzunburunu Ural
va Mangqslaq torafds, Volga uzunburunu ise Xazarin Dagistan ve Azarbaycan
sahillarinda qislayir. Cinsi yetkinliye ¢atmamuis fordleri ise qis movsiimiindas
daha isti olan tiirkmaen selfini segirlor.

Volga ¢ayinda uzunburun siirfalarinin miqrasiyas: iyun-avqust aylarin-
da, asas etibarils su dibins yaxin 3 metrlik hissada bas verir.

Yagli uzunburun ssasen su dibinds yasayan orqanizmlarls ve baliqlar-
la gidalanir. Uzunburunun iybilma orqami ¢ox yaxs: inkisaf etmisdir. Qida
axtarisinda olan cavan uzunburunlar suyun dibinde dayanmadan tizarak
biglarinda ve dodaqlarinda yerlsgsen taktil(temas) ve dadbilms reseptorlar:
vasitosi ilo substrati yoxlayir. Qida orqanizmlari tapdiqda, uzunburun irali
¢ixmis agiz orqant ila cald tutucu-sorucu harakati yerino yetirir. Yash fordlor
su dibinds ¢Okiintiilari qazib ¢ixarmaq tigiin rostrumdan istifads edirlar.
Norokimilar fasilasindon olan diger baliglardan forqli olaraq, uzunburunda
gida obyektlarini sorma qabiliyyati daha ¢ox inkisaf etmisdir.

Stirfolor 18-19 mm uzunluga catdiqda, yumurtadan ¢ixdigdan son-
ra 5-9-cu sutkadan baglayaraq feal gidalanmaga kegirlor. Qida kimi erken
morhalada olan oliqoxetlar, polixetlor, xor¢ongkimilar ve xironomid ve pup-
lardan istifads edirlar. Cavan baliglar denizds oldugqlar: birinci ay arzinds
asasan yantiizenlarls qidalanir. Xazarin simal hissesinds 10 sm uzunlugunda
olan cavan uzunburunlarin rasionunda xar¢ongkimilar {istiinliik tagkil edir.
Sonrakai illarde Markazi ve cenubi Xazarin gida yerlsrinde uzunburunun ssas
gida obyektine ali xer¢ongkimilarls barabar, nereis (qurd) daxil olsa da, qida-
sinin mithiim hissasini siyanak ve xulbaliglar fasilosinden olan baliglar taskil
edir. Siyenakkimilar fasilasinden olan baliqlar arasinda uzunburun daha ¢ox
adi, angous sakilli kilkaye va xulbaliglara tistiinliik verir.

Uzunburunun payizda ve yazda kiirii token formalari mévcuddur, kiirti
tokmo isa aprel-sentyabr aylarinda bas verir. Kiirti tokma yerlari ¢inqilli
arazilarda yerlasir. Caylarda aparilmis nizamlama islarinden (su qovsaglari-
nin tikilmasi) sonra narskimilarin Kiirdoeki 53 hektarliq ve Arazdaki 290 hek-
tarliq kiirti tokma yerlarindon 5 cay yatag tizro 112,8 hektarhq kiirti tokma
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yeri qalmisdir. Volqada kiirii tokma yerlarinin sahasi 7 defe azalmisdir ki, bu
da narakimilar fasilasindan olan baliglarin, o ctimladen, uzunburunun sayi-
nin koaskin sokilde azalmasina sabab olmusdur.

Disilorin nesl verma qabiliyyati 30-600 min kiirtiye qodoardir. Kiirii
tokmadan sonra cavan va nosil veran baliqlar denizs qayidirlar.

Bir ¢ox gaylarin qarsisinda su-elektrik stansiyalari tikilmesino sadler
¢okilmasi ils alagadar uzunburun kiiriisii baliqartirma zavodlarinda inkuba-
siya edilir, boylimiis cavanlar ise tabii su hovzalarine buraxilir.

Ural ve Volqga caylarinin ov yerlarindaki uzunburun erkaklorinin mini-
mum yas1 5-6 ildir. Umumiyyatls, erkoklor 11-15 yaslarinda, disilor isa 14-
18 yaslarinda cinsi yetkinliye catirlar. Ovlanmig baliqlar arasinda 12 yasina
godar erkaklarin say1 disilorden texminan 10 dafs ¢ox olur. 12-15 yaslarin-
dan baslayaraq ise erkoklarin say1 azalaraq bu nisbat disilorlo miiqayisada
iki defaya catir, 15 yasindan iss artiq disilor erkoklare nisbatan ¢oxluq toskil
edirlar. 25 yaglarindan sonra erkoaklarin say1 0,3-1,1 %-dan artiq olmur. Popul-
yasiyada erkoklorin maksimum yas haddi 27 yas, disiloerin ise 30-31 yasdir.
Uzunburun ¢ox asanliqla cokes ve qaya balig: ille carpazlasdirilir.

Uzunburun ati yiiksek dad keyfiyyate malikdir. Soyudulmus ve dondu-
rulmus halda tedariik edilir, hamg¢inin qurudulmus ve hise verilmis halda
gida kimi istifada edilir. Kiiriisti sixilmis vo don-dan formada hazirlanaraq
istifads olunur. Kiiriisiiniin 6l¢iisii diger narakimilarls miiqayiseds kicikdir,
nars va bolgs kiiriisiine nisbaten daha ucuzdur.

Uzunburun qovugundan an yaxs1 yapisqan hazirlanir.

COK® - Acipenser ruthenus Linn’e, 1758

Cox islanilan ad1: rusca - sterlyad; azarbaycanca — coks; ingilisca - starlet.

Cokoa baliglar1 asasen Xazar denizi, Azov denizi, Qara deniz ve Baltik
danizi hovzalerinin ¢aylarinda maskunlagirlar. Bu Volgada ve onun qolla-
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rinda, Ob va Irtis caylarinda, tesadiifi hallarda Xezerin qorb sahillorinda
yasayan sirin su baligidir. Baki vo Qizil-Agac korfozlorinde rast galinmisdir
va oradan tesadiifi niimunalari Kiir ¢ayma daxil olmusdur. Céka baligina
Vyanaya goadar Dunay cayinda da tesadiif olunur; adsbiyyatda coke bali-
ginin Kvarner korfazinds (Adriatik denizinin simal hissesinda) do oldugu
barada geydlar vardir. Kanallar vasitasilo coka balig1 Simali Dvinaya, Ladoqa
va Oneqa gollarinin hévzasine daxil olmusdur. Sibirds Ob, irtlg va Yenisey
caylarinda yayilmisdir. Pyasin, Xatanqa, Lena ¢aylar1 ve oradan sarqo toraf, o
ciimlodon Amurda coks yoxdur (Amurda goatirilmis Ob cokasi var).

Coka balig1 narakimilar fesilesinden olan baliglardan 6z dlgiilari ve ensiz
uzun burnu, agzina qadar ¢atan uzun biglary, iki hissali alt dodag1, hemginin
bir-birine sdykenan yan qalxanciglar: ilo forglenir. Qeyd edildiyi kimi,
narakimilar fasilasindan olan biitiin baliqlarin badanlari adi baliq pulcuglar:
avazina 5 enina xatt boyu yerlasan siimiikdan olan pulcuqlarla ortiilmiisdiir.
Bu xatlerden biri belin ortasi, ikisi yanlari, ikisi do gqarmin kenarlar: boyunca
uzanir; bu pulcuglarin arasinda darinin sathi ya bos, ya da miixtalif formall
daha xirda stimiik pulcuglarla ortiilmiis olur. C6kada bunlardan slave kiirak
pulcuglar1 da bir-birins six sdykenmisdir; onlarin say1 13-17 adaddir ve har
birinin ucu iti tikanl olur. Yan pulcuglarin say1 olduqgca ¢oxdur — 60-70 adad,
qarin pulcuglari 13-15 adad olur ki, onlar bir-birine toxunmurlar.

Coko baligmin rongi maskunlasdig1 yerden asili olaraq ya sari, ya da
daha tiind rongda olur. Lakin bir qayda olaraq kiirayi bézumtul, ya da tiind
boz, qarni sarimtil-ag, tizgacloari boz rangdae olur. Coke baliglarinin burunlar:
da farqli olur ki, bir ¢ox yerlards baliqgilar cokanin itiburunlu va kiitburunlu
novlarini forqlandirirlar.

Caylarin aksariyyetinds iti burunlu (Berqge gors tipik forma) ve enli bu-
runlu cokalar olur. Coka balig1 simali Dvina ¢aymndan Daugava (Qarbi Dvi-
na), Mezen, Neman, Oneqa, Pegora ve Suyu caylarina (Oneqa golii hovzasi)
gotirilmisdir. Bundan bagsqa, Ob cdkesi va cdke ile naranin hibridi Obdan
Amura, coks balig1 ise bazi gollera getirilmisdir. Volqa ve Kama gaylarinda
kiit burunlu va iti burunlu cokaya nisbaton daha stiratls boyiiyiir; o daha atli
olur, ¢ox nasl verir. Ovlanan cokenin adi ¢okisi 0,5-2 kq ve uzunlugu 30-65
sm, daha az 3-4 kq va 80-90 sm, miistosna hallarda 6-8 kq olur. Cékenin mak-
simum ¢oakisi 16 kq, uzunlugu iss 100-125 sm olur.

Cokoa balig1 asas etibarils ¢cayin an darin yerlarinde maskunlasaraq daim
suyun dibinda olur, demak olar ki, suyun dibi ils siiriiniir ve ¢ox qapali hayat
torzi siiriir. Yalniz axsam va gecalor onlar dayaz yerlars — otluq va sahil zo-
nalarmna ¢ixir, sahildaki biitiin oyuglar1 ve yuvaciglar: axtarir ve ya suyun
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tiziine qalxaraq ¢ox ehtiyatla, qarni yuxar1 gevrilarak gizlince agzi ils suya
diisen hogoratlar: tutur.

Erkak coke balig1 3-7 yaslarinda (daha ¢ox 4-5 yaslarinda), disilar ise 5-12
yasglarinda (daha ¢ox 7-9 yaslarinda) 28-34 sm uzunlugunda yetkinliye catir-
lar. Ob cokesinin téreme qabiliyyeti 6-45 min kiirii, Irtig cokesinin 6-16 min
kiirii, simali Dvina cokasinin isa 4-140 min kiirtidiir. Coke baliglar: 1-2 ilden
bir kiirti tokiirlar. Erkeklari Volqada 3 yasinda cinsi yetkinliye catir, disiloeri
isa 6-c1ildo kiirii tokiirlar. Volqa cayinda payizda ve yazda kiirii token novlari
movcuddur. Kiirti tokma dovrii yazda — aprelin sonundan iyun ayina qoder
siiratli axinda va ¢inqilliqda suyun temperaturu 7-10°C-den 20°C-a gadar ol-
duqda - bag verir. Kiiriisii yapisqanl 1,9-2 mm diametrda olur. Inkubasiya
dovrii dord-bes sutka davam edir. Riiseymlorin sariliq kisasi temperaturdan
asili olaraq 6-10 sutka arzinds sovrulur.

Coke balig1 onurgasizlarla, ssasen suda olan agaclarin tizarindaki
hageratlarin siirfelori ilo gqidalanir. Qidasina xironomid stirfalori do daxildir.

Tobiatdo coke baliginin nars ve uzunburunla garisigina — hibridlarine
rast galmoak olur. Volqada nara ile hibridins daha tez-tez; uzunburun ils hib-
ridi ise Volgada, Donda, Dunayda olur. Ob va Yenisey ¢aylarinda Sibir narasi
va Sibir uzunburunu ilo (“dalicootu”) qarisiqlari yaxsi taninir. Volgada siini
mayalanma yolu iloe davamli hibridleri - nara x c6ke ve coka x nars - alinmis-
dir. Bester adlanan bolge coks hibridi Azov denizins ve bazi su anbarlarinda
moaskunlasdirilmislar.

Miiasir dovrds Dnepr, Don, Kuban, Ural, Sura, yuxar1 ve orta Kama cay-
larinda c6kenin say1 keskin sokilds agag: diigdiiyiine gors, homin hovzalards
bu baliq gorunan néva gevrilmisdir.
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NOROKIMILOR FOSILOSINDON
OLAN BALIQLAR PLANETIMIZIN
SU HOVZOLORINDO

Xozar denizi hovzesinda maskunlasan narakimilar fasilasindon olan ba-
liglarin taqdim etdiyimiz alti noviinden basqa, hal-hazirda Acipenserifor-
mes dastasins aid edilon an az1 daha 18 novii de miisyyen edilmisdir. Bunlar
narakimilar fasilasinin niimayendalari (Acipenseridae) vo kiirokburunlardir
(Polyodontidae).

Adriatik narasi (Acipenser Naccaril Bonaparte, 1836) — az tosadiif edilon vo
az Oyranilmis novdiir.

Cox da boyiik nars deyil: miistosna hallarda uzunlugu 2 m, ¢okisi 25 kq-a
catsa da, adatan xeyli kigik olur.

Rus narasins A. gueldenstaedti cox yaxindir va ola bilsin ki, onun bir qadar
dayismis novdaxili formasidir. Sonuncudan ¢oxlu sayda gelsema disciklari
ila forglanir: onun 30-35 disciyi, rus narasinin ise gelsamasinda adaton 30-dan
az discik olur. Adriatik narasinin 10-14 kiirek pulcugu, 32-42 yan pulcugu,
8-11 garimn pulcugu olur. Kiirak tizgacinde 36-48, anal iizgacinda ise 24-31mil
siimiiyii olur. Badeninin rangi bozumtul-gohveyiden demak olar ki, qaraya
gedar dayisir, qarin hissasi agimtildar.

Migrasiya eden névdiir. Coxalma magsadile simali Italiyanin, Yuqoslavi-
yanin vo Albaniyanin: Po, Adidce, Brenta, Liventsa, Tsetina vo diger ¢aylari-
na daxil olur. Danizds sahillars yaxin yerlards 10-40 m darinliklords adaton
caylarin agzinda {iziir. italiyanin caylarma ilin ilk aylarinda daxil olur, sirin
sularda oktyabra godar qalir. Kiirii tokme dovrii fevral-mart aylarindadir.
Artimi, ¢oxalmasi, mahsuldarlig, kiiriistiniin inkisafi, gidalanmasi va biolo-
giyasmin diger toraflori Oyranilmemisdir.

Saymin az olmasma gors, bu nars baliinin teserriifat baximindan
ohamiyyati yoxdur. Onun say1 barade malumat yoxdur. Hal-hazirda onun
siini yetigdirilmasi cohdleri hayata kegirilir.

Amur narasi (A.schrenckii) — Amur ¢ay1 hovzasi.
Cox islonilan ad1: buryat dilinds — kilim1, Cin dilinds - tsilifu.
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Amur naresi Sibir narasins ¢ox yaxin olsa da, qalsems disciklsrinin quru-
lusuna gora ondan forqlenir: onun goalsemalari yelpiksokilli deyil, toktapali vo
hamardir. Cox gliman ki, Amur narasi Sibir narasinin sadace yarimnoviidiir.

Bu balig Amur cay1r hoévzesinds limandan Silki ve Arquniys qadar
arazide yayilmisdir. Yarikegori vo oturaq formalar: var; sonuncu nov bir sira
yerli siiriilorls tomsil olunur. Uzunlugu 2 m-9, ¢akisi ise 50 kqg-a qadar olur
(kegmisda 160 kqg-a gadar). Erkakler cinsi yetkinliys 10-13 yaslarinda, disilar
iso 11-14 yaslarinda gatirlar. May-iyun aylarinda Amur ¢aymin yataginda
kiirti tokiir. ©sas kiirli tokmoa yerlori Nikolayevsk-Amurdan yuxaridadir.
Nosl verma qabiliyyati 29 min-434 min kiirtidiir. Qidalanmasima gors Amur
narasidir — tipik bentofaqdar.

Atlantika narasi Acipenser sturio L., 1758

Atlantika narasi Acipenser sturio

Cox islonilan ad1: Baltik vo ya alman narasi, nara (rusca); sturgeon (ingilis);
Stor (alman); stbrje (Norveg); jesiotr (Polsa); sampi (fin); esturgeon (fransiz).

Mahv olma tahliikassi qarsisinda olan novdiir. TQBI-nin (Tabiatin Qorun-
masi tizra Beynoalxalq ittifaq) Qirmizi1 Kitabina (I kateqoriya), SSRi-nin Qirmiz1
Kitabina ve Avropanin xiisusi qorunan baliglar1 siyahisina daxil edilmisdir.

Uzunlugu 3 metrdan vo ¢akisi 300 kq-dan artiq olan ¢ox iri naradir. 9-16
kiirek pulcugu, 24-40 yan pulcugu ve 8-14 qarin pulcugu vardir, galsamsaloarinds
disciklorinin say1 15-29-dur. Kiirak tizgecinde millerin say1 30-50-ys, anal
tizgacinda ise 22-33-a catir. Pulcuglar1 eyni ¢okida olan rus narasine nisbaton
daha iri va qalindir, o climladen radial formadadir. Sins {izgecinde ¢ox giic-
lii bir tikani var. Uzii rus naresine nisbaton daha qabaga ¢ixmusdir. Bigcig-
lar1 tiztintin ucuna deyil, agzina daha yaxin yerlasir. Yetkin baliglarin rongi
bozumtul-yasil ve bozumtul-gehveyiden mavi-qaraya gadar olur.

Kegari baliqdir, kegmisds Avropanin Neva, Qoarbi Dvina, Neman, Visla,
Oder, Elba, Reyn, Sena, Temza, Trent, Luar, Jironda, Duero, Qvadalkvivir,
Rona, Po, Dunay vo bir ¢ox digar iri ¢aylarina ¢oxalma ti¢tin daxil olurmus.
Simalda Islandiya vo Ag denizden conubda Araliq denizins ve Simali Afri-
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kaya gadar olan erazids rast gelmak olardi. Ladoqa goliinde ds, giiman ki,
oturaq formasi olmusdur. Hal-hazirda bu nars balig1 avvallor maskunlagmis
oldugu arazilarin aksariyyatindon tamamils yoxa ¢ixmisdir (xarite 9). Cox az
sayda Jironda (Fransa), Qvadalkvivir (ispaniya), Po (italiya) vo Rioni (Giir-
ciistan) ¢aylar1 hovzalarinde qalmigdir.

Danizda duzlulugun okean saviyyasinda oldugu yerlorde 200 metra
geder darinliklords yasayir ve uzun masafslere ora-bura haraket edir.
Maskunlasdig1 yerlodon asili olaraq yetkinliye g¢atma vaxti miixtelifdir.
Umumiyyatls, conubda yasayan populyasiyalari simaldakilara nisbaten
yetkinliye 2-6 il tez catir. Jironda ¢ayinda bu nerenin erkokleri 13-15 yas-
larinda 125 sm uzunluqda, disilari isa 16-20 yaslarinda 155 sm uzunluqda
yetkinliyo ¢atirlar. Riona ¢ayinda erkoklar 7-9 yaslarinda 96-110 sm uzunlug-
da, disileri ise 8-14 yaslarinda 137 sm uzunluqda yetkinliys catirlar. Caylara
yanvardan oktyabra qodar daxil olurlar, lakin miqrasiya suyun bol oldugu
(aprel-may) aylarinda an yiiksok noqtaya catir. Ekoklar disilorden avval, 2-3
hafte tez golirlor. Iri gaylarla kifayst godar yuxar1 — Dunay cay1 boyunca,
demoak olar ki, 1000 km, Oderls 500 km, Reynlo 850 km qalxirlar. Saylarina
goro disilor erkoklordon daha ¢oxdur. Rioni ¢ayinda olan naralards cinsloer
arasmdaki nisbat 1,3:1, Qvadalkvivar ¢aymnda iss 3:1-dir. Maskunlasdiqglar:
miixtalif arazilorde kiirii tokma vaxti eyni deyil. Baltik denizinin ¢aylarin-
da iyun-avqust aylarinda, Qara denizds ise (Rioni ¢ay1) may-iyun aylarinda
kiirt tokiir.

Kiirii tokma yerlari suyun iti axdig1 dash ve ¢inqilli sahslasridir. Genis
diapazonlu - 7,7-22° C temperaturda ¢oxalirlar. Nasl verma qabiliyyati xeyli
forglonir — 200 min - 5,7 milyon kiirtiye qoadardir. Rioni ¢ayindak: naraler
tiglin bu reqem 790 min — 1820 min kiirii denaciyine barabardir. Qvadalkvivir
caymdan olan disi norealor 289-1412 min kiirii denaciyi tokiir. Yumurtalarin
diametri 2-3 mm-dir. Suyun temperaturundan forqli olaragq, kiirtilorin inkisafi
3-14 sutka davam edir. Cavan baliqlar birinci il arzinds ¢aylarin estuarilarins
diisiir ve burada 2-4 il nisbaten duzlu suda qaldigdan sonra a¢iq denizs ci-
xirlar. Nora baliginin Atlantika névii diger Avropa novlerinden daha stiratla
boytimasi ils ferqlenir ve bu gostericiys gors bolgaye yaxindir. Naranin geyda
alinmis maksimum yasz 48 ildir.

Cavan baliglar caylarda hasorat stirfelori ils, soxulcan, xar¢ongkimilor
va molyusklarla gidalanir. Yagh narslerin qidasi ise su dibinde yasayan
orqanizmlar-molyusklar, polixetlar, krevetlor ve kigik baliglar-xulbaliq va
qumlucadir. Qara denizda asas qida menbayi xamsa Engraulis encrasicholus
sayilir. Qidalanma prosesinin qisda da aras1 kesilmir.
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Atlantika naresi hale XIX asrin sonu — XX esrin avvalinde Avropanin
bir ¢ox O6lkalerinds ov baximimndan shamiyyat kasb edirdi. Maskunlasdig:
arazilarda bu baligdan har il timumilikds 150-200 ton (va ya 14-16 min adad)
ovlanirdi. Lakin artiq XX asrin 30-cu illarinds onun ovu 50-60 tona qadar
enmisdi. SSRi-da (Baltik denizi ve Qara deniz) hamin dévrdas 8-10 tona godar
ovlanirdi. Bu noviin sayimnin facisli sokilde azalmasinin ve tam mahv olmaga
yaxinlagmasinin sabablari onun nazarstsiz sakilde ovlanmasi, goxalma tigiin
daxil oldugu caylarda su qovsaqlarinin tikilmasi ve hamg¢inin o g¢aylarin
cirklonma saviyyesinin artmasi olmusdur. Jironda ¢ayinda Atlantik narasinin
imumi say1 XX asrde 60-c1 illarin avvallaerinds comi 1000 adad olmusdu. Hal-
hazirda ise narsa baliginin an boyiik populyasiyasindan olan Rion naresinin
say1, goriiniir ki, 300 fardden artiq deyil. Bu novii yalniz bir sira 6lkaler
torafinden siini geraitds yetigdirilmasi istiqametinde hazirda planlagdiril-
magqda olan toxirasalinmaz vo birge saylarls xilas etmak miimkiindiir. Lakin
bu islorin hayata kegirilmasi ii¢tin hamin baligin tobistden he¢ olmasa bir
nege damazliq niimunasini tutmaq da olduqca ¢atindir.
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BILIRSINIZMI

Latin dilinda narakimilarin elmi adr “qiymatli” demakdir

Artigbes milyon ildon coxdur ki, nara balig1 yer tiziinda yasayr,
onun yasam dovrii hatta dinozavrlardan va mamontlardan da
coxdur.

I Pyotrun hakimiyyati illorinda narakimilarin kiirii tokma
dovriinda baliglar: hiirkiitmamoak iigiin kilsa zanglarinin calinmas:
qadagan edilirdi, biitiin avarlart isa yumsaq askiya biikmoak talab
olunurdu.

Atlantika narasi, sozsiiz ki, narakimilar fasilasindan olan balig
novlari arasinda on boyiiyiidiiv. 1939-cu ilda Ladoga goliinda
uzunlugu 283 sm, ¢akisi isa 130 kq olan nara balig: tutulmusdu.
Atlantika nara bali§imin ovlanmasi, ovu tam qadagan olunmusg
baliglar siyahisina daxil edilmisdir.

Indiya gadar baliger tarafindon tutulmus an iri nara bahginin
cokisi 212,28 kq olmusdur. Bu bali§i Coui Pallota 1983-cu il
iyulun 9-da Benisida (Kaliforniya, ABS) tutmusdur.

Cox az adam bilir ki, narakimilar fasilasinin niimayandalari
uzundmiirlii baliglar sayilirlar. Onlar 150 ila gadar yasayirlar,
lakin hal-hazirda bu baliglar mahv olma tahliikasi qarsisindadir.
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Atlantika (uzunburun) naresi (A.oxyrinchus) — Labradordan Meksika
korfazins gadar Amerikanin Atlantik sahillarinde yayilmisdir.

Say1 azalmaqda olan névdiir. TQBI-nin Qirmiz1 Kitabina II kateqoriya ilo
daxil edilmisdir.

Uzunburun nare (A.oxyrinchus) A.sturio Atlantik nearesine yaxindir va
bazan onun Simali Amerika sahillarinda yayilmis yarimnovii ds hesab edilir.
Uzunlugu 2,5-3,5 metrs, ¢okisi 160 kg-a gatan ¢ox iri baligdir. XX asrin birinci
yarisina aid olan adebiyyat manbalarinde bu baligin ¢okisi 270 kq-a(1932-ci
il) va hoatta 365 kqg-a (1924-cii il) godar olan nahang niimunalarinin tutulmasi
barade malumatlar var.

Avropa Atlantik narasinden quyrugunun f{ist yelpiyinin ilo nisbaton
uzun olmasu ils forqlenir. Cavan va yasl niimunoleri, demak olar ki, eyni
rangdadir: kiirak va bas hissa tiind-goy, hatta qara, yan hissaleri ise nisbatan
aciq rongdadir. Pulcuqglar agiq, tozadli rangdadir. Qarimn hissasi ag, bazen
zarif ¢ohrayiya calan rengds olur. Labrador ve S.Lavrentiy cayindan Florida-
ya gadar Simali Amerikanin Atlantiuk sahilleri boyunca, conubda ise Meksi-
ka korfezinden Missisipinin mansabina qadar yayilmigsdir.

Tipik kegici naradir. Kiirti tokmok ii¢iin Kanadanin ve AB$-1n bir ¢ox
caylarina, o ctimladan S. Laurentiy ¢ayina vo onun qollarina, S. Con, Dela-
ver, Qudzon, Potomak, Merrimak ve Appallagdan gelon (Simal1 ve Conubi
Karolina, Corciya, Luiziana statlarindaki) nisbaton kigik ¢aylara daxil olur.
Kiirti tokmoak ti¢lin ¢ox az — denizdan comi 140-200 km masafoya qodar
caylarla yuxari qalxir. Nasil veron baliqlarin akseriyysti caylara yazda da-
xil olur, lakin az sayda payizda kiirii token fordleri de mévcuddur. Conub
caylarinda kiirti tokme mart-aprel aylarina, simala getdikce isa (S. Lav-
rentiy cayimnin qollar1) iyuna tesadiif edir. Torama dovriinde suyun tem-
peraturu 12-18° C olur. Kiirii denacikleri nisbeatan kigik olur — 1 qramda
100 adad, onlarin diametri ise 2,5-2,7 mm olur. Nasl verma qabiliyyati ¢ox
boytikdiir - texminan 3,7 milyon adad, iri disilords adaten 800 min - 2,4
milyon adad. Kiirii tokdiikden darhal sonra nasil veran baliglar okeana
gayidirlar.

Cavan fardlor tez boyiiylirlar; avqust-sentyabr aylarinda (S.Lavrentiy
cay1) kigik baligin uzunlugu 13-20 sm olur. Bir nego il estuari zonalarinda
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az duzlu sularda qaldiqdan sonra onlar 76-92 sm uzunluga cataraq okeana
gedirlar.

Uzunlugu an az1 122 sm-a ¢atdiqda yetkinlasir. Cavan baliglar estuarilorda
xironomidlar, hagaratlarin siirfalari ve molyusklarla gidalanirlar. Danizds gi-
dasimni baliglar ve molyusklar tagkil edir.

Bu nere noviiniin say1 barade malumat yoxdur. XX asrds 70-ci illorin
sonu — 80-ci illarin avvallorinds tokca Simali vo Conubi Karolinada 60 ton,
timumilikds iss AB$-da ve Kanadada 100-130 tona gadar ovlanirdi. Onun ov-
lanmas1 miixtolif statlarda miixtelifdir: tam qadagadan tutmus lisenziyali vo
tam azad ova qadar miixtalif tadbirlarls tanzimlonirdi. Bu nare baliginin say1-
nin barpa edilmasi ve onun siini seraitde yetisdirilmasi magsadile genis miq-
yasli progqramin hayata kegirilmasi {igiin alave bioloji malumatlara ehtiyac var.

Ag nara (A.transmontanus) yayilma yerlari— Alyaskadan Kaliforniyaya
gadar Sakit Okean sahillari.

Yasil nara (A.medirostris) yayillma yerlari — Aleut adalarindan Meksika
sorhadina gadar Sakit Okean sahillari.

Cin narasi (A.sinensis) yayillma yerlari — Yantszi ¢ay1, Mirvari ¢ay1 vo Cin
donizi hovzasi.

Qusaiizlii nara (A.brevirostrum) yayilma yerlari — Simali Karolina, Flori-
da, ABS.



Norokimilar — dinozavrlarin hamasrlari 47

Gol narasi (Acipenser fulvescens rafinesque, 1817) yayilma yerlari - ABS-1n
Boyiik Amerikan gollari, S.Lavrentiy cay1 hovzesi.

Cox islanilan adi: GOl narasi, sirin su narasi, ¢ay narasi, stimiikli nara.

Say1 azalan gol, ¢ay nars balig1. TQBI-nin Qirmiz:1 Kitabma II kateqori-
ya ile daxil edilmisdir. Uzunlugu 206 sm, cakisi ise 86 kq-a gadar ola bilir.
Homin rayonlarda maskunlasmis kiitburunlu naraden A.brevirostrum daha
uzun va sivri uclu burnu ve quyruq tizgacinin daha qisa tist pari il farqglonir.
Roangi yasindan veo maskunlasma yerinden asilidir. Adaton badenin bel vo yan
hisselari boz-qara ve ya zeytun —gahvayi, qarin hissesi ise ag ve ya sarimtil
rangli olur. Ganc fordlerinin rangi yasllarina nisbaton daha agiq, yanlarinda
va burunlarinda ise tiind lokalari olur.

Bu baliqlara Missisipi ¢ay1, Boyiik Goller, S.Lavrentiy cayindan simala
toraf Qudzon korfezine qoadar, Vinnipeq golii, Saskacevan cay1 hovzelarinda
rast golmok olar. Onlar Simali Amerikanin bir sira nisbaten kigik gollarinae -
Mendota, Monona, Vingra, Boyiik Kedr va s. do getirilmisdir.

Nora baliginin disilari 20-25 yaslarinda yetkinlasir ve uzunluglar: 120-140
sm olur. Onlar 4-6 ilda bir dafs ¢oxalirlar. Erkeklar 15-20 yaslarinda yetkinliya
catir vo uzunluglar: 100-120 sm olur. Onlar iki ilds bir dafs, bazilari isa har il
¢oxalmada istirak edirlar.

Noars baligiin disileri erkoklarinden daha gox yasayir: 30 yashindan yu-
xar1 naralarin 97%-ni disilar teskil edir. Kiirtinii caylarda ¢aqil dagh yerlards,
aprelin sonundan iyunun ortalarina qadar tokiirlor. Axinin saviyyasi yiiksak
oldugu vaxtlarda kiirii tokma asasen suyun temperaturu 14°C gatdiqda,
axinin saviyyesi asag1 olduqda ise 14,5-15° C temperaturda baslayir. Kiirti
tokma yerlarins erkoklor disilorden tez golir. Onlara adaten sekkiz ve ya daha
¢ox sayli qruplarda rast galmak olur. Kiirii tokma yetkin disi baligda hemin
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qrupa yaxmlasan kimi baslayir. Mayalanmis yumurtalar ¢inqil daslara va
digar bark substratlara yapisir. 5-51 kq ¢okiye malik olan disi baliglarda nasl
verma qabiliyyati ¢ox forqli — 50 mindan 667 min kiirii denasins godar — olur.
Kiirtilorin diametri 2,7-3,1 mm-dir. Kiiriilor 5-8 sutka arzindos inkisaf edirlor.

Bu nars baliginin gidalanma yeri gol ve ¢aylarin 10-15 m-dan darin olma-
yan sahil zonalaridir. Qidasi kigik sudibi orqanizmlarden - molyusklardan,
zolilordan, hagarat siirfelarindan, xer¢engkimilarden ve diger onurgasizlar-
dan, daha az sayda da baliglardan ibaratdir.

Ke¢misdo gol naresinin ovlanma baximindan shemiyyeti Amerikan
narasinin birlikde gotiiriilmiis diger iki (uzunburun va yastiburun) novii-
niin shamiyyatindan daha ¢ox idi. Bu baligdan 1880-ci ilde Migiqan goliinda
1536 ton, 1893-cii ilde Vuds (Kanada) goliinda isa 640 ton ovlanmisdi. 1951-ci
ilde naranin maskunlasdig1 biitiin arazilorden 152 ton gol narasi ovlanmisdi.
Gol narasinin sayinin XX asrde kaskin azalmasina intensiv ovlanma, brakon-
yerlik, vo su hovzalarinin ¢irklonmasi sebab olmusdur. Hal-hazirda bu bali-
gin ovu yalniz cinsi yetkinliys ¢atmis fordlarin tutulmasina icaze veran ov
haddinin miisyyen edilmasi ilo mehdudlasdirilir. Siini yetisdirilma cehdlari
do edilir.

Saxalin narasi (A.mikado) yayilma yerlari - Sakit okean, Yapon denizi

Saxalin narasi Acipenser medirostris

Cox az tesadiif edilen, az dyranilmis novdiir ve mahv olmaq tehliikesi
(I kateqoriya) qarsisindadir. SSRI ve RSFSR-in Qirmizi Kitablarina daxil
edilmigdir. Goriiniir, yayildig: yerlorde sayinin tebii suretds az olmasi onun
tiglin xarakterik haldir. Uzunlugu 2 metrden artiq, ¢okisi ise 60 kq-dan ¢ox
olur. Belinda 8-10, yan torafinds 26-31, qarin hissasinda isa 6-8 pulcugu var.
Belindaki tizgacds 36-40 mil siimiiyii, anal {izgacda 25-29 mil stimiiyii var.
Qalsama disciklarinin say1 18-20-dir. Belinin zeytun ronginds olmasina gors,
ona ham da “yasil nara” deyilir.
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Sakit okeanin simal hissesinde Amerika va Asiya sahillarinds yayilmigdir.
Amerika sahillarinds San-Fransiskodan Kolumbiya ¢ayina qadar rast gelmak
olar. Asiya sahillari boyunca Yapon donizi sularinda Xokkaydodan Vonsana-
ya (Koreya) qoder maskunlagmisdir. Rusiya sularinda Koreya serhadinden
Amur limanina qadar, Amur ve Saxalinin ayri-ayr1 ¢aylarinda rast gelmak
olar. Berinq danizindaki Olyutor korfazinds ovlanmasi geyds alinmisdir.

Kegici baliqdir, kiirti tokmak tigiin kigik ve stiratli caylar boyunca azca
yuxar1 qalxir. Uzaq Serqdae an ¢ox nara balig1 Tatar korfazins tokiilon Tumnin
cayma daxil olur. Yazliq ve payizliq formalarinin oldugu giiman edilir. Yazliq
novii buzlag movsiimiindan sonra may-iyun aylarinda, payizliq novii ise pa-
yizda sentyabr-oktyabr aylarinda Tumnin ¢ayina daxil olur ve cayda qislayar.
Bu baliq iyunda-iyulun birinci yarisinda kiirii tokiir. Cavan baliglar ilk 4-5
il arzinds sirin sularda yasayir, bioloji baximdan bagqa narekimilerin cavan
baliglarindan kaskin forqlonir. Az harakatli olmagla, vaxtin ¢ox hissasini su
dibinds kegirir. Buna sabab cavan baliglarin vaxtindan avvel donizs, yiiksak
daracali duzlu sulara ¢ixmasinin qarsisinin alinmasi tigiin mithtim név adap-
tasiyas1 hesab oluna biler.

Cinsi yetkinliyo gec gatirlar — erkoklor 8-10 kq ¢okida 10 yasinda, disilor
iso boytlik Olgiilorda 2-3 il gec cinsi yetkinliys catirlar. Har il kiirti tokmiir:
kiirti tokma dovrlari arasindak fasils orta hesabla erkoklards 4 il, disilorda
iso 5 il olur.

Saxalin narasi amur ve diger nov norelorden geri qalmayaraq tez
boyiimasi il farqlenir. 18 yaginda ¢akisi 25 kq olur.

1986-1987-ci illorde Saxalin narasinin siini goraitds yetisdirilmasine
cohdlar edilmisdir. Tumninds bir nece adad yetkin damazliq baliq (4 disi ve 2
erkok) tutmaq va onlardan kiirii almaq miimkiin olmusdu. Kiiriisii cox iridir
va ¢akisi 25-34 mq-dir va dl¢iilarine gors bolgs balig: kiiriisiine yaxindir. Su-
yun temperaturu 10-14° C olduqda, kiiriiniin inkisafi 11 sutka davam etmis-
dir. Teassiif ki, bu yolla alinmis biitiin baliglar mahv olmusdur.

Tebistde bu baliqlarin say1 haqqinda mslumat yoxdur. Goriiniir, asas
mohdudlasdiric1 faktor kiirti tokma yerlarinin ¢ox az olmasidir. Bu nars ba-
liginin ovlanmasi qadagan edilmisdir, lakin brakonyerlar torafinden ovlanir.
Bu nadir baligin saymin artirilmasia yoneslmis asas tadbirlaer onlarin kiirii
tokdiiklari ¢aylarin qorunmasimin giiclondirilmasi, eloco de siini geraitds
yetisdirilmasi islorinin davam etdirilmasinden ibaratdir.

Sibir narasi (A.baerii) yayillma yerlari - Ob cay1 ilo Kolima ¢ay1 arasinda
yerlagen Sibir caylarinda, Baykal goliinde maskunlagmigdr.
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Y,

Obun Irtig ve Yenisey hévzalorinden basqa, bu baliglara sorgo toraf Ko-
limaya gadar ve Baykal goliinds rast galmak olar.

Sibir narasi coks baligindan yan pullarinin az olmasi ils ( 50-ye goadar),
daha yaxin oldugu rus narssinden geslsemalarinds yelpik sokilli disciklarin
va daha iti uclu burnu ile asanligla forglonir. Bununla bels, ctks baliginda
oldugu kimi, bu nov baliglarin burunlar: da ¢ox farqli olur. Eyni arazids siv-
riburun fardls yanasi, yastiburun ferdlere ds rast gelmek miimkiindiir.

Miixtalif hovzalards bu baliglarin 6lgtileri bir birinden farqlenir. Ob va
Baykalda 180-200 kq, Yeniseydas 100 kg-a , Lenada 60 kqg-a gadar ¢okida nara
baliglarmna rast gelmak olur. Ovluq Ob naresinin ¢oakisi orta hesabla 15-16 kq,
Yenisey narosinin 4-6 kq, Lena narasinin ise 2-3 kq olduqda icazs verilir.

Sibir narasi yarimkegici baligdir. Onun gida yeri Sibir ¢aylarinin meansab
hissalaridir, ¢oxalma maqgsadils isa hamin caylar boyunca kilometrlarles-
Ob cay1 ilo Novosibirsk SES-a gadar 2500 km, Yenisey ilo 1500 km, Lena
ilo 500-700 km yuxar1 qalxir. Bu miqrasiya bir ilden artiq davam edir va qis
faslinda hamin caylardaki ¢okeklards qislama vaxti dayanir. Homin baligin
miqrasiya eden noviinden basqa okser caylarda oturaq dastsleri do mov-
cuddur. Miisahidslars asasen kiirii tokma yerlarinae qalxan bu név yetkin
naraler bozumtul, oturaq naralar ise boz-qahvayi rongds olur. Bu iki for-
madaki reng forqlarine Amur naresinds da rast galinir. Sibir narasi ¢ox sert
mithitde maskunlasir, rus narasine nisbaton daha gec boytiyiir ve yetkinlasir
— erkoklar 15-18 yaslarindan tez olmayaraq, disiloer ise 18-20 yaslarinda.
Nisbaten erken yetkinliys ¢atan Lena naresidir; bu baliq ¢ox kigik “coka”
olctilarine (uzunlugu toxminan 70 sm va ¢akisi 1,5-2 kq) malik olmaqla cinsi
yetkinliye erkon (erkoklor 11-13 yaslarinda, disilar ise 13-15 yaslarinda) catir.
Sibir naresi min illar bundan avval giiman ki, Yenisey hovzesinden asag1
Angara vasitosilo Baykala daxil olmus ve burada unikal gol-cay formasini
amoala gatirmisdir. Homin név bu goliin sahil zonalarinda gidalanir (150-200
m) ve ¢oxalma {iciin cayin iri qollarma (Selenqaya, Barquzins, Yuxar1 Anqa-
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raya) qalxir. Osas kiirii tokma ¢ay1 Selenqadir ki, o hamin ¢ay boyunca 1000
km yuxar1 qalxir.

Sibirin ¢aylarinda nara baliginin ¢oxalmasi yayda — iyun-iyul aylarinda;
Baykalda ise bir gadar avval — maymn axir1 - iyunun avvallarinds bas verir.
Miixtslif su hovzalarinds onun tokdiiyt kiiriilarin miqdar1 da miixtalifdir:
Ob cayinda 174 - 420 min, Yenisey ¢ayinda 79-250 min, Lena ¢ayinda iso 16-
110 min.

Onun gidas1 miixtalif su dibi orqanizmlsrinden — xironomid, milgak, gol
milgoklari stirfalorinden, amfipodlardan, gammaridlerden, soxulcanlardan,
molyusklardan, nisbaton az sayda baliglardan ibaratdir. Qisda buzun altinda
da gidalanmani davam etdirir. Sibir naresi ¢ox doziimlii ve boyiik potensial
¢oxalma imkanlarina malik olan bir baliqdir. SES (su elektrik stansiyalar:)
nazdinds olan isti sulu tesarriifatlarda yetisdirilon Lena narasi tabii soraitda
oldugundan 7-9 dafe tez boyiiyiir.

Bolge cinsi (Huso) — buraya yuxarida tesvir edilmis bolgaden basqa daha
bir név ds daxildir:

Kaluqa (boytik Sibir narasi) (H.dauricus) yalniz Amur ¢aymin hovzasinda
moaskunlasmisdir. Danizdo Amur limanindan kenara ¢ixmur.

Adi adr: tsinxuan-yuy (Cin dilinda)

Kaluga (bdylk Sibir nerasi) (Huso dauricus)

Sirin sularda maskunlasmis an boyiik baliglardan biridir. Uzunlugu 3,7
metro, ¢okisi 380 kg-a catir; kegmisds 5 metrdan uzun olan niimunaleri tutul-
musdur. Adsten kaluganin ¢akisi 50-100 kq-dir. Kaluganin geyds alinmig an
yasl fordi 55 yasinda olmusdur.

Cinsi yetkinliya 18-22 yaslarinda catir. 48—55 il yasayir, uzunlugu 3,7-
5,6 metr, ¢akisi isa 382 kq va daha ¢ox olur. Osasan yazda kiirii tokiir. Orta
mohsuldarlig: - 1,5 milyon kiirtdiir.
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Kaluqga yirtic1 baliqdir. Artiq birinci ilden baslayaraq kicik baliqlarla ve
onurgasizlarla, daha irilari iso hoam keta balig1, ham da qizilbaligla gidalanir.
Hal-hazirda bu baliglar arasinda kannibalizm hallar1 ¢oxalmigdr.

Kirakburunkimilar Yarimfasilasi
(Scaphirhynchinae)

Norakimilar fesilesine aid olan kiirskburunkimilsr gadim diinya fauna-
siin qaliglarindandir. Bunu bir terafden onlarin gadim sjdahalar: xatirladan
goriba quruluslari, diger torafden ise okean vasitasilo bir-birinden ayrilmig
nahang giteler arasinda yalniz iki su hovzesinds - Amudarya ve Missisipida
yasamalar1 gostorir. Bu fakt hom do hamin su hévzalarinin ns vaxtsa bir ol-
duglari farziyyosini tosdiq edir.

Kiirokburunkimilar yarimfasilesinda (Scaphirhynchi-
nae) olduqca 6ziinemaxsus, tarkibinds ¢oxlu miqdarda
asilt maddslarolan, siiratli su axininda yasamaga alismis
baliglar tomsil olunur. Kiirekburunkimilarin gozlari lap
kigik, cox zaman dari ilo demak olar ki, tamamils Ortiil-
miis olur. Bu baliglarin hayatinda gorma qabiliyyati bo-
ylik rol oynamir. ©Ovazindas miihiti yaxsihiss etmak {i¢iin
uzun biglar ve demak olar ki, iiziin biitiin asag1 hissasi
vasitasilo lamisa hissi cox inkisaf etmisdir. Iri siimiikden
olan pulcuglar 6ziinemaxsus zireh kimi onlar1 mexaniki
Kiirokburunun zadalardan ve axinla birlikds gelen bark hissaciklarden
baginin altdan goruyur. Avara banzar yast: iizi siiratli axinda dayanma-

goriiniisii ga xidmat edir: yuxaridan harakat edon su axin onlari
suyun dibina sixir.

Kiirakburunkimilar yer kiirasinin iki regionunda maskunlagmaislar: Ame-
rika kiirekburunkimilari cinsine (Scaphirhynchinae) Missisipi hovzeasinds, ya-
lang1 kiiroekburunkimilars iss Amudarya ve Sirdarya hovzesinds rast galmak
olar. Orta Asiya kiirakburunkimilaeri Amerika kiirokburunkimilorden daha
qisa quyruq hissesi vo az inkisaf etmis tizma qovugu ilo forqlonirlor (Ameri-
ka kiirakburunkimilarinds bu, ¢ox inkisaf etmisdir).

Kiirakburunkimilar cinsi (Scaphirhynchinae)

Adi kiirakburun (S.platorhynchus) — Missisipi vo Missuri caylarinda
moaskunlagmisdir. Uzunlugu 90 sm-dir. Bu baliglar yaz-yay movsiimiinda go-
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xalir, kiirii tokmak tiglin dibi dash ¢ay qollarina daxil olurlar. Osas etibarils,
hageratlarin su siirfaleri ilo qidalanuirlar. Ovvellar adi kiirekburun baligi ov-
lanan baliglarin mithiim bir hissesini togkil edirdi. Hazirda ise onlarin say1
kaskin azalmisdir.

Sl Ny

Ag kiirakburun (Scaphirhynchus albus Forbes et Richardson, 1905)
yayilma yerlari — Missuri cayinin asag1 hissasi.

Ag kiirakburun Scaphirhynchus albus

Mshv olmaq tohliikesi qarsisinda qalmis cox nadir névdiir. TQBI-nin
Qirmiz1 Kitabina I kateqoriya il daxil edilmisdir.

Uzunlugu 1,5 m, ¢akisi ise 32 kq-dir. Badani biitiin narakimilards oldugu
kimi bes corge siimiik pullarla ortiilmiisdiir. Burnu avar sokillidir. Burnun
asagl, agzin on hissasindae 4 big var ki, bunlarin markszdas olan 2-si bir gadar
irali gixmus ve quraqdaki biglardan iki defs qisadir. Qarin hissesinds Ortiik
yoxdur.

Bu néve Montana, Dakota, Kanzas, Nebraska, illinoys, Arkanzas, Missuri
va conub istiqamatinds Luizianaya qadar Missisipi ve Missuri ¢aylarinda rast
golmak olar. Kiirokburunkimiloerin burada maskunlasmis S.platorchynchus
noviinden fargli olaraq, bu hovzalerds ag kiirekburuna nazere carpacaq
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daracads daha az tesadiif olunur. Biologiyas: ¢ox zsif dyrenilmisdir. Suyun
dibindas siiratli axin olan bark qumlu ve ya ¢inqulli yerlards maskunlasir.
Disilarin say1 ¢oxluq taskil edir (cinslorin nisbati 2:1-dir). Coxalma dovrii
iyun-avqust aylaridir. Kiiriisii ¢ox balacadir, su dibins tokiiltir. Hageratlarin
siirfolori vo kicik baliglar ile gidalamir. S.platorhynchus-a nisbaten daha
siiratla boytiyiir. Sayinin az olmasinin sababi malum deyil.

ABS-1n bir sira statlarinda (Missuri, illinoys va basga) bu noviin ovlan-
mas1 qadagan edilmisdir. Miihafize tedbirlari kimi, onlarin 6lgii gostericilari
he¢ olmasa ¢oxalma mdvsiimiinds ovlanmasina mahdudiyyaet vo ya qadagan
goyulmasi toklif olunur.

Yalangi kiirokburunkimilar cinsi (Pseudoscaphirhynchus) ti¢ novle tomsil
olunur ki, onlar boyiik yalangi kiirokburun (Pseudoscaphirhynchus kaufman-
ni), kicik yalang¢i kiirakburun(Pseudoscaphirhynchus hermanni) va Fedgenko
yalang1 kiirakburunudur (Pseudoscaphirhynchus fedtchenkoi). Ovvalki iki nove
Amudaoryada, tiglincii néva ise Sirdaryada rast galmak olar. Sonuncu iki néve
har zaman ¢ox az rast gealinmisdir. Onlar lap bu yaxinlarda, XIX asrin sonla-
rinda elme malum olmugdur. Sirdarya kiirskburunu 1871-ci ilde gorkemli
rus cografiyasiinasi ve soayyahi1 A.P.Fedgenko, boyiik Amudarya kiirokburunu
1874-cti ilde mashur tobiatsiinas M.N.Boqdanov, kigik kiirekburun isa 1876-c1
ilds zoolog-cografiyasiinas akademik I.A.Severtsov torafinden Amudaryada
tapilmigdir.

Yalangi kiirokburunkimilar bu gaylarin miixtslif sahalarinds - denizs biti-
sik yerlarden dagatayi rayonlara qadar maskunlasmislar. Onlar Aral denizinin
duzlu suyuna daxil olmurdular. Orta Asiya kiirakburunlarinin 6l¢iilari boyiik
deyil. Onlardan on irisi olan bdyiik Amudarya kiirokburununun uzunlugu
58 sm, ¢okisi isa 760 qramdir (istisna hallarda, ke¢misde 2 kq-a goder névler
geyda alinmigdir). Kigik kiiroakburun nazers ¢arpacaq deracads balacadir —
27 sm.; ona banzar olan Sirdarya kiirakburunu eyni 6l¢iiye malikdir.

Yalangi kiirokburunkimiloer tipik ¢ay yatagi sakinlaridir. Onlar qumlu va
caqil dash dayaz sularda, cay qollarinda olur. Kigik ve Sirdarya kiirekburunu
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enli ve yasti burnundan basqa, sorucu organ rolunu oynayan qath dos
tizgaclari sayesinde siiretli su axininda dayana bilir. Boyiik Amudarya
kiiroakburununda (va Sirdarya novlarinin bir hissasinds) quyruq tizgacinin
yuxar1 qanadi uzun sap seklinde uzanmisdir ki, goriiniir, bu da tarazlasdiric
funksiyasini yerina yetirir. Boyiik kiirokburunun burnunun ucunda yerloson
1-9 adad ucu biz tikan var, giiman ki, bu tikanlar siiratli su axininda ¢oxalma
tiglin mithtim rol oynayir.

Kiirakburunun basi

Kiirekburunlar iri qumlu dayaz sulu yerlsrde ve cay yataqlarinda
yerloson dasliglarda suyun azca darin oldugu sahslarda (1,5-2 m) ¢oxalirlar.
Kiirti tokma yazin avvalinds mart — aprel aylarinda suyun temperaturu 14-
10° C oldugda bas verir. Boyiik kiirekburunun disisi 15 mins gadar kiirii toke
bilir, amma adaten bu raqem 2 mindan artiq olmur. Sirdarya kiirakburunu
1,5 mina gador kiirti tokiir, kigik kiiroakburunun nasil verma say1 moalum
deyil. Onlar 6-7 yaslarinda cinsi yetkinliys catirlar; adsten erkakler disilore
nisbaton bir il avval yetkinlasir. Boyiik kiirokburunun adi formasindan bas-
qa, 23-24 sm. uzunluqda ve comi 39-40 qram ¢okida yetkinliyo catan balaca-
boy cirtdan formasi da olur. Kiirskburunkimilsrin sevimli yemayi su dibinde
yasayan kicik onurgasizlar (xironomid, gol milg¢ayi, su milgayi siirfalari) vo
balqglarin kiiriistidiir. Boyiik kiirokburun daha iri yemlarls da (sirbit, qilinc
balig1 korpasleri, parazitler, ititizgecliler) qidalanr.

Boyiik Amudorya kiirekburunu (Pseudoscaphirhynchus kaufmanni Bogda-
nov, 1874) — Amudarya ¢ayimnda maskunlasmisdir

Cox islanilan adi: skafirinx, belujonka (rusca), tas-bekre; donquz-balik
(6zbakca).

Mshv olma tahliikesi qarsisinda olan (I kateqoriya) nadir endemik nov.
Qirmiz1 Kitaba daxil edilmisdir.
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Orta Asiya kiirekburunkimilarin an irisidir, uzunlugu 58 sm (quyruq sap1
olmadan) vo ¢akisi 760 qram olur. Kegmisda ¢okisi 2 kq-dak olan fardlarina
tosadiif edilmisdir. Burnu ¢ox enlidir, avarsokillidir. Burnun ucunda 1-9 adad
ucu biz tikan var. Quyruq tizgecinin yuxar: qanadi uzun sap kimi dartil-
misdir va tarazlasdirici rolunu oynayir. Gozlori diger kiirokburunkimilarin
gozlori kimi lap kigik, demak olar ki, ¢cox vaxt dori ilo tamamilo Ortiilmiis
olur. Badenindaki iri stimiiklii pulcuqlar 6ztinamaxsus zireh kimi onlar1 me-
xaniki zadalarden qoruyur. Kiirayindaki pulcuglarin say1 9-15, yanda 28-40,
qarin hissasinda ise 5-11 pulcuq var. Rangi ¢ox farglidir: tiind boz rongden
qara boz rengs gader. Qarni boz- ag rengdadir.

Ke¢gmisdo Amudaryanin biitiin diizenlik hissasinde Pancden doniz
sahilinadak, elaco do Vaxs, Kafirnigan, Surxandarya, Qizilsu ¢aylarinin asagi
hissesinda rast gelmak olardi. Hal-hazirda Amudaryanin axarinin ve bir sira
gollarinin nizama salinmasimndan (su anbarlarinin tikilmasi) sonra yalniz az
miqdarda Carcou seharinden yuxarida qalmisgdir.

Amudaorya atrafinda yasayan yerli shali uzun miiddat iri kiirekburunun
sican va ya ilan quyrugunu xatirladan uzun “quyruguna” gore ondan gida
kimi istifade etmirdi (onun yerli ad1 olan - siganquyruq ve ya ilanquyruq
sozliniin izah1 buradandir). Buralarda kiirokburunu kegen asrin axirlarinda
Amudoryaya kogiriilmiis Ural kazaklar1 ovlamaga baslamisdilar. Dadina
gora bu baliglarin oti coke baliginin dadini xatirladir.

Basqa kiirakburunlar kimi bu baliq da ¢ay axarinin sahil hissalorinda
qum va ¢aqil dash dayazliqlarda, yaxud daha ¢ox ¢aym ortasinda olan kigik
adalarin atrafindaki bark gilli yerlorde maskunlasan tipik ¢ay baligidir. Asa-
g1da yerlason boru soklinds boyiik agzi suyun dibinden kigik su onurgasiz-
larin — stirfaleri, xironomid puplarini, su milgayi ve gol milcayi stirfalerini
tutmaga imkan yaradir. Kiirekburun kigik hacmli baliqlarla da - sirbit, qilinc
balig1 korpalari, parazitler va ititizgaclilorle gidalanir. On sevimli yemi basqa
balqlarin kiiriistidiir. Iki ekoloji formast var — bdyiik v kigik. Bdyiik ndvii
6-7 yaslarinda badaninin uzunlugu 40 sm.-dan artiq olduqda, kigiyi, balaca-
boyu iss eyni yasda, lakin 23-30 sm uzunluqda yetkinliye ¢atir. Bu iki forma
ham da térems qabiliyyatine gors bir-birinden farqlenir: boyiiyii 10 min -15
min kiirti, kigiyi ise min - iki min kiirti toks bilir. Erkaklari cinsi yetkinliya
digilorindon bir il tez catirlar.

Kiirakburunkimiler ¢ay yataginda iri qumlu dayaz yerlords vo dashqlar-
da stiratli axinda kiirti tokiirlar. Kiirti tokms prosesi yazda — martin axirinda —
aprelds 14-16° C temperaturlu suda bas verir. Kiiriisii dibs diisen, yapisqanly, di-
ametri 1,5 — 2,7 mm olur. Kiirii tokma yerlarinda cinslarin nisbati 1:1- yaxindir.
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Suvarma magqsadile tikilon su anbarlar1 kiirekburunkimilsrin yasayis
yerlori mahdudlasmais, saylar1 ise kaskin sokilde azalmisdir. Su bandlerinden
suvarma kanallaria kec¢on ¢oxlu sayda baliqlar mahv olurlar. Brakonyerlik
da bu baliglarin shtiyatlarma xeyli ziyan vurmusdur.

Son illor yalan¢t Amudarya kiirekburunkimilarin siini miihitde saxlanil-
mas1 vo onlardan nasil alinmasi istiqgamatinda cohdlar edilmisdir. Bu baliglar
Moskva zooparkinda dairevi su axini ils tachiz edilmis xiisusi akvariumlar-
da yasayir. Onlar agcaqanad siirfesini, yagis soxulcanlarmni, kalmarlari, ot
va baliq farslarin1 havesle yeyirlor. Hipofizar inyeksiyalar vasitasilo balig-
larin eksperimental soraitds yetigmoalarine nail olub, onlardan mayalanmig
kiirti almaq miimkiin olmusdur. 20° C su temperaturunda onlarin inkisaf1
77 saat davam etmis, lakin texniki nasazliqlar sebabinden kiiriilorden ¢ix-
mis biitiin stirfalor mahv olmusdu. Kiirekburunkimilorin stini soraitda
saxlanilmasi tocriibesi gosterdi ki, bu baliglar suyun kimyevi terkibinin
dayismasine va ¢irklonmasina qars1 haddindan ¢ox hassasdirlar. Onlarin sa-
yinin kaskin azalmasinin asas sebablarindan biri da yaqin ki, su hovzalarina
boyiik miqdarda pambiqgiliqda istifade edilon (giibralar, herbisidlor vo s.)
kimyoavi maddalorin axidilmasi naticesinde bas vermis zoharlonma olmus-
dur. Kiirokburunkimilsrin siini ¢oxaldilmasi metodikasinin iglonib hazirlan-
mast aslinda bu asrarangiz baliglarin xilas edilmasinin yegana yolu olduguna
goro, cox aktualdir. Suvarma sistemlarinin yuxari hissalorinds ve nasos stan-
siyalarinda baliq miihafize qurgular1 yerlesdirmakls, onlarin su bandlarins
daxil olmalarmin qarsisini xeyli deracads almaq olar. Onlarin caylarda hale
da maskunlasdiqglar: sahaler xiisusi miihafize edilmalidir.

Kicik Amudarya kiirakburunu (Pseudoscaphihynchus hermanni Kessler,
1877) — Sirdarya gayinda maskunlasir.

Kicik Amudarya yalangi kiirekburunu Pseudoscaphihynchus hermanni
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Mshv olma tahliikesi qarsisindadir (I kateqoriya).

Tk dafo 1876-c1 ildo akademik A.N.Severtsov torafinden tosvir edilmisdir.
Boylik yalangi kiirekburunu ile miiqayisada xeyli doracade az tapilan baliqdir.
Uzunlugu 27 sm-a qadar catir. Boyiik yalangi kiirokburunundan nisbaten ki-
cik ol¢tilori, quyruq sapinin, burun hissesindas tikanlarin olmamasi, hamginin
daha uzun va ensiz burnu ils forqlenir. Dos tizgaclarinin {izerinda iti axinda
dayanigli§1 temin etmak tigiin sorucu rolunu oynayan 6ziinemaxsus qatlar
vardir.

Termez gsohorindon Amudoarya ¢aymnin moensebine qoder diizengah
hissalarinda, daha ¢ox Carcou sahari ve ondan yuxar: atraflarda yayilmisdi.
Boyiik kiirskburundan ferqli olaraq ¢aym iri daglar, gil parcalari, ¢okeklari
olan daha doarin hissalarins iistiinliik verir.

Bu baligin biologiyas: demak olar ki, tadqiq edilmamisdir. 5 yasinda ol-
duqda, baligin uzunlugu 20 sm, ¢akisi isa 15 q olur. Kiirii tokma yerlari vo
vaxtlt miiayyon deyil. Madalarinds hagoerat siirfalari ve baliq kiiriileri agkar
edilmisdir. Tebiatda boyiik kiirakburun ils hibridi olur.

Bu noviin tam mahv olmasinin sabablari demoak olar ki, boyiik yalangi
kiirakburunun mehv olmas sebableri ils eynidir. Son illards onun ovlanmasi
hallar1 bize malum deyil. Carcou soharindan yuxarida Amudaryanin nizama
salinmamis (bandlar tikilmamis) yuxar: hissalerinds hale da qaldig: gliman
edilir.

Sirdarya kiirekburunu (Pseudoscaphihynchus fedtschenkoi Kessler, 1872) —
Sirderya cayinda yasayir.

Sirdarya yalangi kiirekburunu

Pseudoscaphihynchus fedtschenkoi

Cox az tesadiif edilan, ola bilsin ki, artiq mahv olmus bir névdiir. SSRI-
nin Qirmizi1 kitablarina daxil edilmisdir.
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Sirderyada hemin cinsin yegane niimayendesidir. Gorkemli rus cog-
rafiyasiinas1 vo sayyahit A.PFedgenko tarafinden 1871-ci ilde tapilmigdir.
Uzunlugu (quyruq sap1 hesablanmadan) 27 sm-a qadar olur. Amudarya ya-
lang1 kiirekburunlarindan kiirayinds (15-22) ve yanlarinda (37-46) olan gox-
lu pulcuglar ils forqlenir. Xarici goriiniisiine gors kigik Amudarya yalangi
kiirakburununa oxsayir. Dos tizgaclori eyni qatli formada olurlar. Burnunun
qurulusu kaskin fargli olur. Bazi ndvlards quyruq sap1 yaxs: inkisaf etmis,
bazilarindae ise yoxdur.

Tipik c¢ay baligidir. Sirderyanin diizlarden kegon hissasinde Baliqgi
gesebasindan ¢aym manssbina qadar maskunlagirdi. Daha ¢ox Cinaz rayo-
nunda tasadiif edilirdi. On sevimli maskanlari — cayin qumlu va siiratls axan
yerlaridir. Sirdarya hovzesinde Carderya, Forhad, Qayraqqum su anbarla-
r1 yaradilarken ilk illor onlarin faunasmin terkibinds goriinmiisdii. Aprelin
ikinci yarisinda su axarinda dasl yerlardae kiirii tokiirdii. Cinsi yetkinliys 6
yasinda ¢atirdi. 850-1500 kiirti tokmak qabiliyystine malikdir. Kiiriisii kigik
vo 1,3-1,8 mm diametrdo olur.

Qidas:1 su dibinde olan kigik onurgasizlardan ibarstdir. Adsten az
tosadiif edilon nov olmusdur. Saymin azalmasinin sebablori Amudarya ya-
lang1 kiiroekburunlarin saymin azalmasi sebablari il eynidir ve bunlardan
Sirderyanin axarinda nizamlama iglari, suyun suvarmaya igladilmasi, torams
soraitlorinin kaskin sokildo pozulmasinin adini geyd etmoak olar. Son 2-3
onillik arzinda Sirdaryada yalangi kiirekburununun tutulmasi barada heg bir
moalumat olmamigdir. Bu baliglar Sirdsryanin indiye gader az 6yrenilmis ni-
zama salimamis yuxar1 hissasinda hals da gala biler. On yaxin vaxtlarda bu
noviin ixtioloji tadqgiqat: hayata kegirilmali vo agor hale orada qalmisdirsa,
hamin yerlar qoruq elan edilarak xiisusi qorunmalidir.
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KUROKBURUNKIMILOR FOSILOSI
(POLYODONTIDAE)

Norokimilardan forqli olaraq kiirekburunlar pulsuz olurlar. Badanlari
uzunsov, tirgakillidir, derisi hamar ve ya seyrak yerlagan gox kigik stimiikden
lokalarls ortiilii olur. Burnu kiirak ve ya qilinc formasinda olmagla ¢ox uzun-
dur. Onun alt hissasinda iki balaca b1g vardir. Basinda ve badaninda olan yan
xatlar stimiiklarls shate olunmuslar. Kérpalarinin ¢enasinds kigik dislar var.
Qalan cahatlarine gore xarici goriiniisca narakimilars oxsayirlar.

Bu fasiloda comisi iki n6v movcuddur: kiirakburun ve psefur.

Kiirakburun (Polyodon spathula) — ABS-in sorqinde Texasa qodor
olan orazids yerlagan gol ve caylarinda, Missisipi ¢aymin hovzasinds
moaskunlagsmisdir.

Kiirakburunun altdan va yandan goriiniisii

Kiirekburun (Polyodon spathula) - kifayst qodar iri sirin su baligi olaraq
2 metrdan artiq uzunluga ve 70 kq-dan artiq ¢ekiyes malikdir; bu baligin XX
asrin 60-c1 illorin avvallarinds ovlanmis niimunslarinin orta kiitlasi 14-16 kq
olmusdur. Missisipi ¢ayinda, onun Ohayo, Missuri, Illinoyzdak: qollarinda
va Meksika korfazine tokiilon diger caylarda, hamginin Missisipi hovzesi ila
bagli olan bir sira gollards rast gelmak olar.

Kiirekburunun goriintisiinde an ¢ox diqqgeti calb edan cohat onun
badoninin 1/3-ni tagkil edon avar formali uzun burnudur (rostrum). Onun
agzi irali ¢okilmis sokilds deyil.
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Kiirekburun nerekimilerin planktonla gidalanan yegane noviidiir. Bu
baliq suyun darinliklarinds agiq agizla tizerak uzun ve six qoalsema disciklori
ilo suda asili halda olan pelagik xar¢ongkimiloari siiziir, onun diiz sathli bur-
nu sanki tral(baliq toru) tizerinda talvar rolunu oynayir. Onu ¢ox dogru ola-
raq canli plankton toru adlandirirlar. Kiirokburunun madasindes hageratlarin
siirfalarine ¢ox az hallarda rast galmak olar.

Missisipi ¢ayinda kiirokburun aprelin axirinda — mayin avvalinda 14-
16° C temperaturda kiirii tokiir. Kiirii 4,5-6 metr derinlikds ¢inqilli yerds t6-
kiiltir. Kiirtilarin inkisafi 14° C temperaturda 9 giin davam edir. 82-269 min
kiirti tokmoak qabiliyyatine malikdir. Kiirticiiklor 6z qurulusuna, rengina
va inkisaf xiisusiyyatlorine gors narakimilarin kiirtilarine ¢ox oxsayir. On-
larin diametri toxminen 2,5 mm olur. Coxalma dovriinds kiirakburunlar
kifayat godar boytik siirtiler toskil edirlor. Bu baliglar har il kiirii tokmiirlar.
Erkaklarin minimum uzunlugu 100 sm (7 yasl), disilerin iss 130 sm (13-14
yaslt) olur. Halo XX asrin 40-c1 illorinin avvallorinde ABS-da har il toxminan
10 min sentner kiirakburun ovlanirdi. Xiisusils, bu baligin kiiriisii qiymatli
sayilirdi. Sonralar antropogen faktorlarin tasiri altinda bu néviin say1 kaskin
asag1 diisdii vo onun siini sokilda ¢oxaldilmasi istiqamatinda cohdlar hayata
kegirildi. Kiirokburun ham da bizim canub hovzalards soraite uygunlasma
va siini yetisdirilma baximindan potensial obyekt kimi maraq kesb edir.

Psefur (Psephurus gladius) —Yantszi ¢gayinda maskunlasir, Cin

Psefur (Psephurus gladius)
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Onun biologiyas1 az tedqiq edilmisdir. Diinyada an iri sirin su baligidir.
Psefurun uzunlugu 7 metrs ¢atir. Burnu qilinc seklindadir va 6l¢iisii badanin
imumi uzunlugunun texminan ti¢ds birine barabardir. Kiirekburundan
forqli olaraq psefurun agzi on terafs gixmisdir ve basqa bir fargli cehati da
onun qgidalanmasidir: o planktonlarla kifaystlonmayoarak iri baliglar1 da ov-
layar.

Bu baliq o qadar az tesadiif edilendir ki, hayat terzi demak olar, tedqiq
edilmamisdir. Saymin az olmasiile slagadar teserriifat baximindan shamiyyati
azdir.
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INSAN NOROKIMILOR FOSILOSINDON
OLAN BALIQLARDAN NO ALIR?

Lap godim dovrlorden baslayaraq baliq insanlar iiglin terkibinde zii-
lal olan ssas gida moehsullarindan biri olmusdur. Miistesna qgida ve dad
keyfiyyati, baslicasi ise - asanliqla alde olunmasi- narakimilari hale eramizdan
¢ox avval ov obyektina ¢evirmisdir. Heg bir baliq fasilasi insanlar torafinden
belo uzunmiiddatli va intensiv istismar edilmamisdir! Norokimilar hala da
an qgiymeatli biznes obyekti olaraq qalir. Onlarin kiiriisii ve oti diinya baza-
rinda ytiiksek giymatlandirilir. Bu sebabdan ds, nare baliglarnin ovlanmasi
haddan artiq intensiv gakil almigdir.

Orta asrlords nere baliglarinin boyiik siiriilari bir ¢ox Avropa cayla-
r1, o ciimladon, ingﬂtarada Temza, Fransada Sena vo Jironda, italiyada Po,
Ispaniyada Ebro ve Qvadalkvivira ve Dunay cayinin yuxari hissasi bo-
yunca lizlirmiiglar. Almaniyada ise nara baliglar1 o gqadar ¢ox idi ki, amak
miiqavilalarine isgilorin haftada iki defadan artiq baliq yemak macburiyystini
gqadagan edan band salinmisdi.

Rusiyada nara baliglarinin kiirtisii hals on ikinci asrdan yeyilirdi. Avro-
palilar iss bundan beg asr sonra bels kiiriinii gida kimi istifade etmaya qorxur
va ondan qoti sokilde imtina edirdiler veo kiirtinii atirdilar.

Ogor gadim dovrlorden Rusiyada qara kiirtinii yalniz imtiyazli adam-
larin yediklarini esitseniz, inanmayn. Bu, gatiyyan haqiqgat deyil. Seyahatci
Vilyam Koks yazirdz ki, II Yekaterinanin dovriinds Peterburqun Yay bagin-
da sade xalq kiitlasi {iglin taskil edilmis bayramlardan birinde “masanin
tistiinds clirbaciir yemaklar —listiine kiirii yaxilmis ¢orak kasikleri piramida
soklinda y1g1lmis halda, soganla, xiyarla bazadilmis qaxac naro, karp va bas-
ga baliq novlari asib-dasirdi”. Knyazlar ve boyarlar onu heg¢ do bir delikates
kimi gebul etmir, 6z masalarinda daha ¢ox durnabaligimnin qizili kiiriistins
ustlinliik verirdilor. Xalq arasinda ise nere baliglarimin kiirtistinden im-
tina edilmirdi. Yoxsul xalq kiitlesi tersfinden alinan sixilmis gara kiirii ve
tomizlonmis — “torba” kiiriisii genis sokilds istifade olunurdu. XVIII asrin
sonunda, vaxtilo Kubada xidmat etmis, bankir Rotsildin soxsi aspazi olmus
vo hatta ingilis kralinin moatbaxinds ¢alismis Avropanin adli-sanh aspazi
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fransiz Mari Antuan Karem knyaz Pyotr Baqrationun yaninda ise gabul edi-
lir. Vatonine gondardiyi mektubunda biitiin dovr fransiz agpazlarinin sahi
Rusiya moigatinin vo albatte ki, matbaxinin xiisusiyyetlorini tofarriiati ila
tosvir edirdi. Agpaz teravezlerden, gobalaklarden, meyvealarden ve xiisusils
baliglardan hazirlanmis yemaklarden s6z agirdi. Baliq yemaklari arasinda o
haqigatan valeh oldugu nars kiiriisiinii xiisusi qeyd edirdi. Bu fransiz vasitasi
ils diinyaya beynalxalq termin olan “kaviar” sozii taqdim olundu. Sonralar
ingilisco “caviar” formasimna diismiis “khavyar” soziine ilk dofs Bat1 xanin
1240-c1 ilds yazilmis sanadlarinda rast galmak olar. Xanin 6zii bu sozii, ¢ox
gliman ki, farslardan - “qiivvet x6rayi” kimi tarciimas edilon “chav-jar” adli
yemayin boyiik hevaskarlarindan éyrenmisdi.

Kiirii disi baliglarin cinsi orqani olan yumurtaliqdan alinir. Yumurtaliglar
yastilasmis formaya malik iki simmetrik hissaden ibarstdir. Cakilarine gors
yumurtaliglar disi nars baliginin ¢okisinin xeyli hissasini — 34,5%-ni togkil
edirlor. Lakin he¢ da har baligdan kiirti almaq miimkiin deyil. Baliq avvalca
cinsi cohatdan yetkinlik haddine ¢atmalidir.

Yetkinlik dovrii catdiqca, kiiriintin iist pardalari barkiyerek daha méhkem
olur. Yetkinliyin miiayyan moarhalasinds kiiraciklor yumurtaligin birlasdirici
toxumalarindan ve bir-birinden asanligla ayrilir. inkisafin bu marhalasinde
denavaer kiirii istehsali tiglin yumurtaligin an yaxs: vaziyystds olduqlar1 he-
sab olunur.

Kiirtiniin sar kiitlasi (protoplazma) torkib hissalorin emulsiya soklinda
olduglar1 kolloid sistemindaen ibaratdir. Yiiksok keyfiyyatli kiirii hazirlamaq
ti¢lin yumurtalig1 baligin qarnini ortadan diiz xattls anal dealikden basa qadar
kasildikden darhal sonra gotiiriib yubanmadan duzlamaq lazimdr.

@ o o

Nara baliglarinin kiirticiiyiiniin xarici goriiniisii ve qurulusu



Norokimilar — dinozavrlarin hamasrlari 65

Sekil A-da narakimilarin ¢oxtebagali gisadan (1) ve yag damcilar ils
sar1 kiitlasindon ibarat olan kiiriicliyli tosvir edilmisdir. Sokil B-da nara
fasilasindan olan baliglarin gisas1 (1), sar1 kiitlasi (2), yag damcilar1 (3), rii-
seym qabarcig (saris1) (4) olan yetismis kiirticiiyii tosvir edilmisdir.

Kiirti ziilallarla ¢ox zengindir, onun tarkibine osasen globulinlar,
albuminlar néviinden olan ziilallar aiddir. Kiirii yaginin tarkibindaki yodun
miqdar1 hamin baligin stinin yagindakina nisbaton daha ytiksakdir. Onun
torkibinds ¢oxlu miqdarda “Omeqa” tipli faydali yag tursulari var. Kiirii ya-
ginda boyiik hacmda xolesterin (1,5 — 14%), lesitin (1,0 — 43%), elaca do, A, B,
D, C vitaminleri var. Kiiriiniin terkibinds, hemginin shamiyystli hacmds S,
K, Na, Ca, Mg, Si, Zn, Fe, Mn, ] vo sair vardir.

Kiirtids olan ziilal, yag ve mineral maddalar insan orqanizmi torafinden
hamin baliglarin atinds olan eyni maddalars nisbaton daha asan manimsanilir
ki, kiirtintin asas miialicevi tistiinliiyli de mahz bundadar.

Kiirtilar yerlagon yumurtaligi baligin qarin boslugundan ¢ixarmagq tigiin
onun qarnint yarmaq lazim galir ki, tobii, bu vaxt baliq oliir. Miiasir dovrda
“nars sagimi1” deyilon marhamatli tisul tetbiq edilir: bunun {igiin balq tu-
tulur, ona agrikasici iyna vurulur, qarnin yan tarsfinden balaca kasik apa-
r1b kiirii ehtiyatla ¢ixarilir, bundan sonra doarhal baligin qarmi tikilir ve o 6z
yerina qaytarilir.

Har nov baligin kiiriisii qapaqlarinin rengleri fargli olan miisyyen ban-
kalara gablagdirilir:

bolga va coka - goy nara - sar1 uzunburun - qirmizi

Qiymat baximindan an giymaotli bélgo kiiriisti hesab olunur, ondan sonra
naro, daha sonra iss uzunburun kiirtisii galir.

Rusiya tosnifatina gors narakimiler fasilasindon olan baliglarin kiiriistine
totbiq edilon qaydada gostoerilir ki, kiirii denaciyinin 6l¢iisii ne qadar boyiik
va rangi agiq olarsa, onun dayari da bir o gadar yiiksek qiymatlondirilir. Mi-
sal olaraq, bolga kiiriistinii gdstormak olar ki, nara ve uzunburun baliglarina
nisbaton onun rongi daha aciq, 6l¢tisii daha boyiik olduguna gors giymati do
onlardan bahadir.
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Rusiyada narakimilar fasilssindan olan baliqlarin kiiriisii yalniz alindig:
baligin néviine gore farqlondirildiyi halda, Avropanin kiirii ekspertlarinin bu
fasiladan olan baliglar {i¢iin 6z tasnifat sistemlari var. Onlarin fikrinco, bali-
gin yasi, onun genetik va arazi meangayi daha ¢ox shamiyyet kesb edir.

Miitexessisler bir baliq noviiniin miixtelif su sahelsrinds yasayan
fordlorinden alinmis kiiriilor ilo Amerika, Rusiya vo [ranin norokimilor
fasilesinden olan baliq kiiriilari arasindaki farqi asanligla miisyyen edirlar. Mii-
asir dovrdes qarbda genis tatbiq edilon kiirtiniin DNK analizi bunu dyranmaye
miiayyan qodar komak edir. Belo ki, kiiriiys boyiik mablagda pullar verildiyina
gors, heg kas ciddi miisyyen edilmis nov ve keyfiyysts malik kiirii savazins,
basqa clir kustar brakonyer tisulla istehsal edilmis qumlu, ¢irkli suya bulas-
mis vo bakteriyalarla dolu kiirii ilo aldadilmasini istomir. Lakin bu {isul tam
aminlikls kiiriiniin mangayini miisyyen etmaye imkan vermir.Yalniz siini yolla
hazirlanan kiiriinii tebii kiirtiden ayirmaq ti¢iin bu tisul shemiyystlidir

Masalan, kiirii havaskarlarinin fikrine gors, ¢ox tiind denacikli 15-20 yas-
I1 uzunburun kiiriistintin dadi eyni ndvdan olan 30 yash baliq kiiriistiniin da-
dindan farqglenir. 9gar uzunburun 35 yasindadirsa, onun kiirtisii klassik boz,
danaciklari iss agiq rangli olur. Uzunburun kiiriisiiniin xiisusi dadi1 vardir ki,
bununla onu narakimilar fasilasindan olan basqa baliq kiiriistiniin dadindan
asanligla farglendirmak olur.

Qarbds nere kiiriistinii da bir nege ndve boliirler: 20 yasl nars bali1
“sahana gara” kiirii verir — bu kiirii tam qara rongdadir. 9gor noaro balig1
45 yasindadirsa, o “Rogen Osietra” kiiriisii verir. 85-den artiq yas1 olan nara
baligindan ise qizili ¢alarh ”imperial” kiirtisii alinir. Noara baliglarinin kiirii-
siiniin qoz dadina banzayen tabii tam1 olur.

Bolgo zamanla tiindlasmis gilimiis rongli — boz-qara ¢alardan giimiisii-
aciq komiir ¢alarinadak - kiiriiler qoyur. Bolge kiiriistiniin iri denalari nazik
qabigli ve baliq ati dadina malik, narakimiler fasilasinden basqa baliglarin
kiirtilori ilo miigayisade daha yumsaq olur.

Narakimilar fasilesinden olan biitiin baliqlar arasinda an ekzotik kiiriiniin
“Quzili kiirti” — “Golden caviar” oldugu hesab olunur. Bu kiirii nerekimiler
fosilesinden olan basqa baliglarin heg biri ti¢lin xarakterik olmayan qizili-
kehraba renginds olur. Narakimilar fesilosinden olan baliglarin an geyri-
adi, qizili rengds olan bu kiiriistinii “sah kiiriisti” adlandirirlar. ©vvallar
“quzili kiiri” Mancuriya imperatorlari, Rusiya carlar1 ve hatta Vatikan tigiin
gotirilirdi. Iranda o yalmz sahin siifresine qoyulurdu ve “qizil kiirii”nii sat-
maga vo ya yemaya cohd edan har kasin sag oli kesilirdi.
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Yiizillik bolganin quzil kiiriisii haqqinda hekayslere galincs iss, bu, na-
gildan basqa bir sey deyil. Oslinds, narakimilar fesilosinden olan baligla-
rin kiirlisiniin rongi ve ¢alar1 onlarin yasindan deyil, hiiceyralarinds olan
pigmentlarin har bir ndv {iglin xarakterik miqdarindan, elsca ds baliqlarin
fordi yasayis seraitinden ve qidalanma xiisusiyystlarinden asilidir. “Sahans”
kiirli veran nara baliqlar1 he¢ do miitlaq albinos olmurlar. “Sahana” kiirtiniin
9sas giymsati onun hansisa geyri-adi valehedici dadinda deyil, mahz az tap:-
lan olmasindadir.

Insanlar hals asrlar 6nce kiiriiniin orqanizme faydal tesiri oldugunu
bilirdiler. Hatta miiasir dovrds ds onu usaq raxitinin profilaktikasi tigiin usaq-
lara vo amoliyyatdan sonra reabilitasiya kegon xostalara verirlor. Kegmisda
kiirtini sixxmagqla yagin ¢ixarir vo qoarbi Avropada igilon baliq yag: kimi,
orqanizms lazim olan vitaminlari almagq tigiin igirdiler. Deyilenlara gors, so-
nuncu rus ¢ar1 II Nikolay kiirtiniin miialicavi xiisusiyyatlarins o gadar giiclii
inanirmis ki, 6z usaqlarini har giin bu delikatesdon bir qasiq yemoayoa macbur
edirmis. Nagtikiir usaqlar ise kiiriinii sevmirdilar. Buna gora ds, aspaz onu
banan piiresi ilo qarisdirib fransiz bulkasmin dogranmis pargalar: iizerine
yaxirmis.

Noroakimilar fosilosinden olan baliglar heam da ¢ox giymatli biznes ob-
yektidir. Onlarin kiiriisii ve oti diinya bazarinda ytiiksak giymatlandirilir. Bu
sobabdan da, nars baliglarinin ovlanmasi haddan artiq intensiv gokil almis-
dir. Lakin he¢ do hami bilmir ki, narakimilar fasilesindan olan baliglar yalniz
kiirti ve atden ibarat deyil. Bu baliglarin orqanlarindan ve toxumalarindan
¢ox giymotli derman preparatlari, insan faaliyyetinin miixtalif sahalorinda
istifads edilon bir sira mehsullar hazirlanir:

Hals an qadim dovrlards insanlar narakimilar fasilesindan olan baliqla-
rin tizma qovugundan baliq yapisqan: alirdilar.

Mansayindan asili olaraq baliq yapisqaninin bir ¢ox névlari - rus, hind,
Braziliya, simali Amerika novlari var. Lakin bu névlarin hamisi eyni yolla
miixtelif baliglarin, asas etibar ils iri baliglarin tizms qovugundan hazir-
lanir. Bagsqa novlere nisbaton daha yiiksok giymatlondirilon baliq yapisqa-
n1 narakimilar fasilesindon olan baliglarin tizms qovugundan hazirlanir.
Mohkemliyine gore o basqa yapisqan novlerinden nazare ¢arpacaq daracads
ustiindiir. Bu yapisqan antik asyalarin yapisdirilmasinda ve daha ¢ox qicqi-
ran mayelarin tomizlonmasi, daha daqiq onlarin torkibindas olan hissaciklarin
¢okdiiriilmasi, habels bahali pive, serab sortlarmin hazirlanmasinda ve an
bahali konfet novlerinin istehsalinda istifades olunur.
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Bolgenin xordasindan(onurga siitununda yerlagson yapisganli maddo)
rasmlarin ve mozaikalarin barpasinda istifade edilon madds alimnir.

Kegon asrds Londonda aczagilar igarisins kiiriidon alinmis yag dolu kap-
sulalar hazirlayir ve onu vitamin slavalari kimi satirdilar.

1964-cii ilds fransiz kosmetika sirketi “Inqrid Millet” nors bal-
g1 kiirtictiklarinin kimyovi torkibi ilo insan toxumas: arasindaki oxsar-
liq istigamatinds aparilmis todqiqatlara asaslanaraq, kiiriiniin faydal
xtisusiyyatlarinden istifads etmaye basladi. Agkar edilmisdi ki, kiirti derinin
qatlar: ilo yasla slagedar azalan xiisusi hollagen ziilalin amoalo galmasini
kaskin sokilda foallagdirir. Hollagen ise 6z ndvbasinda toxumalarin divar-
larinin va qurulusunun bir hissesidir, derinin méhkemliyini temin edir. Kii-
riiniin basqa bir heyratamiz xiisusiyyoti do onun toxuma formasmin insan
dorisinin toxuma formasini tokrarlamasidir ki, bu da cavanlasma effektini
xeyli gliclondirir. Kiiriiniin tarkibinds hadden artiq yiiksek faizdae tebii lesi-
tin - 43%, elaco d9, asas vitaminlor olan A, B, D, E, C, B1, B2, B6, B44, B12 vo
PP var. Bundan slavs, ag nars baliginin qara mirvarilarinden alinan ekstrak-
tin tokibinds an ¢ox miqdarda natrium, kalium, fosfor, kalsium kimi mineral
duzlar var. Homin ekstraktin tarkibins, hamginin xeyli miqdarda Co, Cu, Si,
Zn, S, Ci, Mg, Si, Fe, Mn, ], aminotursular ve digar faydali elementlor dos da-
xildir.

Homin sirkat kiiriiniin torkibinds olan yaglarin asasinda mahsul istehsal
edir. Ekspertlorin fikrincs, kiiriidon alinmis ekstraktlar doari toxumalariin
qocalmasi prosesini longidir. “Inqrid Millet” sirketi mahsullarinin istehsali
tiglin yalniz an yiiksak keyfiyyatli nara balig1 kiiriistinden istifads edir.

Isvecro kosmetika sirkoti olan “La Preri” do terkibinde kiirii olan
mohsullarin istehsali ilo taninir.

Ty = BRI =T
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“La Verdi” sirkati kosmetika preparatlarinin biitov bir toplusunu istehsal
etmisdir. Bunlar da vitaminlarle ve mikroelementlarle zonginlosdirilmis ag
nora kiiriisii asasinda hazirlanmisdir.
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Hal-hazirda Rusiyada narakimilar fasilesindan olan baliglardan immu-
niteti giiclondiron, cavanlasdirici proseslora giiclii tokan veran Ulma balza-
mi1 almr. Qidalandirici, damarlar1 mohkomlondiron, bakterisid vo iltihab
aleyhina tesire malikdir. Barkimis toxumalarin sovrulmasma kémok edir,
moarkazi vo periferik asob sistemlarinin isini normaya salir.

Noarakimilor fasilasindan olan baliglarin mayasin — spermasindan Azar-
baycanin fiziologiya institutunda Moskva D6vlat Universitetinin amoakdaslar:
ilo birlikde tirok-damar xasteliklorinde istifade edilon ve miihiim strateji
ohamiyyate malik tobii antigeparin olan Antigeparin (Protamin sulfat) pre-
parat1 alinmis va tibbi praktikada tetbiq edilmisdir.

Onlarin mayasimndan ham ds leykopoez stimulyatoru olan Polidan (natri-
um nukleospermat) aliir. O, qanda yetkin leykositlorin miqdarini artirir.

Norakimilar fasilssinden olan baliglarin spermasindan Derinat (dezok-
siribonukleat natrium) almir. Bu narakimiler fasilasinden olan baliglarin
toxum vezlerindan alinan tebii DNK natrium duzudur. Bu, toxuma regene-
rasiyasi vo gemopoezin(qan dovrani) sabitlosdirilmasi tigiin an giiclii stimul-
yatordur. Universal metabolik modulyatordur. Derinatin unikallig1 hom da
ondadir ki, miialicavi xiisusiyyatlarins gore diinyada onun analoqu yoxdur.
Bu preparat lap avvalden radioaktiv siialanmadan miidafis maqgsadils ha-
zirlanmigdi. Sonralar kliniki sinaqlarda va tacriibada totbiq edildikco aydin
oldu ki, o, orqanizmi fsallasdirmagqla yanasi, ham ds onun immun funksiya-
sin1 keyfiyyotco yaxsilasdirir.

Onkoloji xastaliklor zamani qan yaranmasini faallasdirir, sisin inkisafi
zoiflayir, kimya terapiyanin davam etdiyi dovrds xasts 6ziinii normal hiss
edir-tirokbulanma. zaiflik, saglarin tokiilmasi miisahide olunmur.

Basqa s6zls, Derinat toksik antibiotiklorin toxumani tamamils siradan
¢ixmasina yol vermir.

Bu preparat kardiologiyada da 6z totbiqini gozal tapmisdir. O, gan dovra-
nin1 xeyli yaxsilasdirdigy tiglin tirayin isemik xastoliyinin gedisini deyismaya
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sorait yaradir. O, miokard infarktinin ve onun fesadlarinin qarsisini ala bilir.
Mbslumdur ki, infarktdan sonra tirak azolasi toxumalarinin bir hissesi moahv
olur. Derinat vaxtinda inyeksiya edildikds, 8zals toxumalar:i mahv olmur va
0z funksiyalarii barpa edirlar.

Derinat termik yaniqlarda da effektlidir. Onun applikasiyalar1 kaskin
agrinm kasir, agir infeksion fosadlarin qarsisini almaga komok edir, dori or-
tiiylinii ve onun elastikliyini barpa edir. Yaralar derin olduqda, toxumalarin
icinda irin qalmasinin qarsisin1 almaq magsadile ham da iynaler vurulur.

Belolikls, narakimilar fosilosinden olan baliglarin insan {iglin shamiyyaeti
he¢ da onlarin gidalandiric1 xiisusiyyatlari ilo mahdudlagmur.
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NOROKIMILOR VO BIOMUXTOLIFLIYIN
QORUNMASI PROBLEMI

Biomiixtsliflik — “bioloji miixtaliflik” ifadssinin ixtisar edilmis forma-
s1 olaraq canli orqanizmloarin genlorden biosfera gadar biitiin formalarda
miixtalifliyini bildirir. Biomiixtalifliyin Oyrenilmasi, istifadesi ve qorunub
saxlanilmasi masalalarine bir ¢ox dovlatlar tarafinden Bioloji miixtaliflik hag-
qinda Konvensiyanin (BMT-nin Straf miihit ve inkisaf haqqinda Konfransi,
Rio-de Janeyro, 1992) imzalanmasindan sonra boyiik digget verilmaya bas-
landa.

Biomiixtslifliyin ii¢ esas novii mévcuddur:

- genetik miixtaliflik nov daxili miixtslifliyi oks etdirir vo fordlarin
dayiskenliyindan asilidir;

- nov miixtalifliyi canli orqanizmlerin (bitkilerin, heyvanlarin,
gobalaklarin vo mikroorqanizmlarin) miixtalifliyini oks etdirir. Bu vaxta qodar
toxminoan 1,7 milyon név miisyyen edilmisdir, lakin miiayyean malumatlara
asasean, onlarmn timumi say1 50 milyona qadardir;

- ekosistemlarin miixtalifliyi ekosistemlarin tiplori, miixtolif yasayis
miihitlori vo ekoloji proseslor arasindaki forqlari ohate edir. Ekosistemlarin
miixtalifliyinin yalniz struktur ve funksional komponentlars gora deyil, hoam
ds miqyasa gors - mikrobiogeosenozdan biosfera qadar oldugu qeyd edilir.

Boazan arazi qurulusunun xiisusiyyatlarini ve comiyystin yerli, regional
va milli madaniyyatlarinin tasirini oks etdiron landsaftlarin miixtalifliyi do
ayrica kateqoriya kimi gostorilir.

Bioloji miixtalifliyin biitiin novlari bir-birinden qarsiligh asilidir: gene-
tik miixtaliflik novlerin miixtalifliyini toamin edir. Ekosistemlarin va land-
saftlarin miixtalifliyi yeni novlarin yaranmasi {i¢iin sorait yaradir. Novlarin
miixtelifliyinin artmasi Biosferin canli orqanizmlerinin timumi genetik po-
tensialini ytiksaldir. Hor bir név miixtslifliye 6z tohfasini verir — bu noqteyi-
nazardan yanasildiqda, lazimli ve lazimsiz névlarin mévcud olmadigi aydin
goruntir.

Yerin sathinds novlarin miixtslifliyi geyri-miitenasib sekilds boliinmiis-
diir. Tobii yasayis miihitlorinde novlerin miixtalifliyi tropik zonada mak-
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simum daracedadir ve en dairaleri boyiidiikce azalir. Ekosistemlorin nov
miixtalifliyinin an zengin olduglar1 yerlor — yer sathinin toxminan 7%-ni
toskil edan va biitiin novlarin 90%-den ¢oxunun toplandigr yagintili tropik
megolardir.

Yerin geoloji tarixinds biosferds daim novlerin yaranmasi ve yox olmasi
bas verirdi — biitiin névlerin moévcudlugu vaxtla mehdudlasir. Mahv olma
yeni novlarin amsals galmasi ilo kompensasiya edilir ve naticads biosferda
olan novlerin imumi say1 artirdi. Novlerin mahv olmasi insanin miidaxilasi
olmadan tabii tokamdil prosesidir.

Son yiizillikde insan faaliyyatinin tesiri altinda novlerin mahv olma
stirati tobii yollamahv olmadan dafalarle ¢ox olmusdur (bazi hesablamalara
goroa 40000 dafs). Antropogen faktorlarin tosiri naticasinds novlarin elimina-
siyasi (mahv olmast) sababindan bioloji miixtalifliyin azalmas1 bag verir. Pla-
netin unikal genofondunun kompensasiya olunmayan vea barpa edilmayen
dagidilmasi bas verir.

Insan faaliyyati naticesinds ndvlerin eliminasiyast iki istiqamatda bas vers
biler — bilavasite mahv edilma (ovlanma) va dolayisi ile mahv edilms (yasa-
y1s miihitinin pozulmasi, trofik slagelsrin pozulmasi). Normadan artiq ovlan-
ma novlarin saymin azalmasinin an aydin ve birbasa asas sebabidir, lakin bu
sabab dolayisi sebablare (masslen, caylarin kimyavi tullantilarla cirkloanmasi ve
mesalarin qirilmast) nisbaton mahv olmaya daha az tesir edir.

Noarokimilarin misalinda biz mahv edilmanin har iki variant ils birlikda
tizlosirik. Bir torafden hadden artiq nazaratsiz ovlanma, diger torafdon ise
senaye vo moigat tullantilar ils girklonma naticesinds yasayis miihitinin ta-
razliginin pozulmasi.

Mbahv olma tehliikesi qarsisinda qalmis novlerin geydiyyata alinma-
st liglin bir ¢cox 6lkalards Qirmizi Kitablar — canli orqanizmlerin az tesadiif
edilon ve mahv olan novlarinin siyahisi yaradilir.

Hal-hazirda narakimilarin aksar ndvleri Beynalxalq Qirmiz: Kitaba da-
xil edilmislar. Biomiixtalifliyin qorunub saxlanilmali olmasinin ¢ox sabablari
var: bagariyyetin ehtiyaclarinin 6dsnilmasi {igiin bioloji resurslara olan ehti-
yac (qida, materiallar, dormanlar va s), etik vo estetik aspektlar (hayatin 6z-
ozliiytinda giymatli olmasi) vo s. Lakin biomiixtalifliyin qorunub saxlanil-
masinda asas maqgsad ekosistemloarin ve timumilikds, Biosferin sabitliyinin
tomin edilmasinda (zoharli maddalerin udulmasi, iglimin sabitlesdirilmasi,
hayat {i¢lin yararli soraitlorin yaradilmasi) onun tonzimlonmasindas aparici
rol oynamasidir.
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Biomiixtsliflik Yer kiirasinds biitiin biogeokimyaevi, iglimle alagali va
diger proseslarin hayata kecirilmasinds tenzimloma funksiyasini yerins ye-
tirir. Hoar bir ndv, na qadar shamiyyatsiz goriinmasinden asili olmayarag,
tokce “dogma” lokal ekosistemin deyil, hoam ds timumilikds biitiin Biosferin
sabitliyinin tomin edilmasine 6z tohfasini verir. Biomiixtalifliyin qorunmasi
bagariyyatin Sabit inkisafinin ayrilmaz hissasidir.

“Sabit inkisaf” ifadesi dedikds, comiyyetin miiasir dovriin mithiim
tolablarini galacok nasillarin 6z ehtiyaclarini 6demak imkanlarina ziyan vur-
madan tomin edan inkisafi nazardos tutulur.

Bu giin ise Xazarin narokimilarini itirmokls biz 6ziimiizii do, galacok
nasillarimizi ds olduqca giymatli ziilal gidasindan mahrum edir, milyon illar
arzinds formalasmis narokimilarin unikal genofondunu va belsliklo genetik
miixtalifliyi itiririk.

ONLARI NEC® XiLAS ETM®LI?

No vaxtsa Yerin simal yarimkiirasinin biitiin ¢ay ve denizlorinda
narakimilar fasilasinden olan baliglar maskunlagmisdilar. Hals kegen asrin
ortalarinda Almaniyanin Hamburq seharinde nars baliqlar1 bazar: var idi ki,
har il hamin bazarda yaxinligdaki Elba ¢ayindan tutulmus 4-5 min adad yet-
kin baliq satilird1. XX asrin birinci yarisinda diinya tizre tutulan narakimilar
tosilasindan olan baliglarin 70%-i, ikinci yarisinda ise 90%-i Xozar denizinin
payma diistirdii. Bu baliglarin ovlanma hacminin azalmasi, XX asrin
ovvollorinds 400 min sentner, 1970-ci ildo 250 min sentner vo 1999-cu ildo 9
min sentner olmasi Xazar donizi hdvzesinds onlarin maruz qaldig: falakatin
rogomlarls ifadasidir.

Avropa vo Amerikada oshalinin six yasadigi orazilorde narekimiler
fesilesinden olan baliqlarin vehsicasine ovlanmasi onlarin sayinin xeyli azal-
masina sabab oldu.

Bu baliglarin kiirti tokmoak magsadile bdytiik ¢aylar boyunca {iziiyuxa-
r1 miqrasiyasinin qarsisini kasen elektrik stansiyalar: {igiin bandlarin insas1
onlarin ¢oxalmasina ciddi zerbe vurdu ve saymin azalmasina sebab oldu.
Kiir vo Volqga caylarinda su elektrik stansiyalar: bandlarinin tikilmasi balig-
larin bu caylarin yuxar1 hissalarinds yerlagan kiirii tokms yerlarina yolunu
kosdi. Bu ziyani aradan qaldirmaq magsadi ile ilk defe SSRi-ds, daha daqiq
desak, Azarbaycanda Kiir ¢aymin sahilinde Eksperimental nare baligla-
r1 ¢oxaldan zavod tikildi. Bu zavodda A.N.Derjavinin, N.L.Qerbilskinin va
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R.Y.Qasimovun rahbarliyi altinda narskimilar fasilesinden cavan baliqlarin
stini ¢oxalmasinin elmi asaslandirilmis tisullar1 islonib hazirlandi. Sonralar
bels zavodlar Volgada, Donda, Kubanda, elaca ds, Iran vo Amerikada tikil-
di. Bu zavodlarda damazliq baliqlarin tutulmasi, onlardan kiirii ve maya
alinmasi, kiirliniin inkubasiyasi, siirfalarin saxlanilmas: ve cavan baliglarin
yetisdirilmasi hoyata kegirilir.

Damazliq baliglarin sinxron kiirii tokmasina nail olmagq tigiin onlara ase-
tonlagdirilmis hipofiz inyeksiyast vurulur. inyeksiyadan sonra baliglar1 sabit
temperaturda vo ya artan temperatur rejiminda saxlayirlar. Disinin hazirliq
ani (kiirtiniin ovulyasiyasi) bali§in qarnini sixmaqla miisyyen edilir.

KURUNUN ALINMASI. Norokimilar fosilasinden olan disi baliglarin
cinsi sistemlarinin anatomik qurulusu, alabaliq ve karp baliglarinda oldugu
kimi, yetismis kiirtinii stiziib tokmaya imkan vermir. Buna gore da, kiiriiniin
badandan ¢ixarilmasi tiglin bali§in qarninda kasik agilir ve kiirii oradan go-
tiirtiltir. Bu prosesds baliq xiisusi dozgaha yerlasdirilib saxlanilir. Ovvallor
iso belo amaliyyatdan sonra balig1 emal etmak magsadils baliq kombinatina
emal {igiin gondarirdiler.

Hal-hazirda S.B.Poduska tarafindon hazirlanmis iisula asasen kiirii ilk
morhalada siiziilmakle gotiiriiliir, sonra ise qarin nahiyasinde yumurtaliq
yollarindan birinin arxa hissasinden kasik agilir va kiirii asanliqla oradan go-
tiralir.

Yumurtaliglar nazik yarimseffaf pardaden ibarst oldugu {i¢lin onun
tizorinda kasik agilmasi qanaxmaya sobab olmur. Yara ciizi olur va tezlikla
bitisir. Belo amsliyyatdan sonra baliglarin sag qalmasi ehtimali 100%-s ya-
xindir.

Kiirtiniin mayalanmasi iiciin sperma kateter vasitasilo on az1 ti¢ erkekden
goturilib siige qaba y181lir.

Sperma su ile duruldulur ve 1 kq kiiriiys 10 ml. sperma slave edilmakls
qarisdirilir.

KURUNUN INKUBATORDA YETISDIRILM®&SI. Kiiriiniin inkubasiyasi
va cavan baliglarin yetisdirilmasi ii¢lin xtisusi inkubasiya aparatlari hazir-
lanmis ve istifads edilir. Az hacmds kiirti inkubasiya edildikds, Veys vo ya
Zamanovun aparatlarindan istifads edilir. Inkubasiya iigiin suyun optimal
temperaturu nars baliginin noviindan asili olaraq 13-18° C hiidudlarinda ol-
malidir.

Inkubasiyanin ikinci giiniinden etibaron C. Mammadovun iisulu ilo
bir glindan bir kiiriiniin saproleqnioza qars1 profilaktik islonilmasi hayata
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kegirilir. Kiriilorden ¢ixmig siirfaler avvalcoden hazirlanmis hovuzlarda
yerlosdirilir.

SURFOLORIN INKISAFI. Noarakimiler fasilosindan olan baliq embrion-
larinin boyiik sar1 kisasi, gqeyri-miitenasib boyiik bagslar1 ve zsif inkisaf et-
mis daxili orqanlar1 olur. Gozler yalniz pigment Iakolori ilo taninir. Siirfalarin
harakati daha ¢ox ¢omg¢aquyruqlularin harokatine oxsayir. Siirfelor isiga re-
aksiya verir, derinlikde haraket edir va suyun dibins enarak ¢ox vaxt orada
stiri amala gatirirlar.

Toxminan 7 giin arzinds stirfalar sar1 kisaden alinan enerji hesabina in-
kisaf edir, bundan sonra ise todricen xaricden gidalanmaga baslayirlar. Bu
moarhslads onlarin gidasi xirda su orqanizmlsrindan ibarat olur. Canli yem
olmadiqda, siirfelar suyun dibins enir ve orada y1gilmis maddslari yemakls,
onlarin torkibindeki miiayyen mikroorqanizm ve orqanik maddalarin
hissaciklari ile qidalanir.

Noro balig1 siirfalorinin yerlasdirilmasi tiglin 15-20 sm darinliyinds su
tutan ve ytingiilco axini olan nisbaton uzun (4 metrs godar), ensiz (0,5-0,8 m)
novlardan istifads edilir. Stirfolorin boytidiilmasi {i¢tin, hamginin dairavi vo
kvadrat formali hovuzlardan da istifads etmak olar.

Siirfalar tizmayi yaxs1 bacarmir ve su axini onlari suyun ¢ixis yerlarindoki
torlara sixa bilar. Siirfelar on kicik doliklordan bels novlardan ¢ixa bilirlar.
Buna gore ds, suyun hovuzlardan ¢ixdig: yerlards siirfeleri tutmaq tigiin
vasitaler qoyulur.

2,5 sm uzunluguna catdiqda, stirfolor su dibinde yasayan yem
orqanizmlari hesabina 6z rasionlarini geniglandirmays baglayirlar.

3,5-4 sm uzunluguna catdiqda, nara balglar1 artiq xarici tasirlars qarsi
doziimlii vo mohkem olurlar. Onlar1 hovuzlara yerlasdirib xirdalanmigs hazir
yemlo gidalandirmaga baslamaq olar. Coks, Sibir narasi, bolgs, bester, qa-
sigburun baliglar1 heg bir ¢atinlik olmadan xirdalanmis yemsa kegirlar. Basqa
novlar ise siini qidalanmaya ¢atinlikls kecirlar.

SATIS UCUN BALIQ YETISDIRILM&SI. Bir qadar boyiidiilmiis cavan ba-
l1iq ya birbasa damazliq baliqlarin ¢ixarildiqlar: ¢aya, ya da sonraki kdkaltma
yerlari olan estuariye buraxilir. Bu texnologiya sayasinds SSRi-da bir gox illor
boyu narekimilar fasilosinden olan baliglarin ovlanan novlerinin kokiiniin
kasilmasinin qarsisini almaq miimkiin olmusdu. Hal-hazirda Azarbaycanda
4 nare balig1 zavodu faaliyyst gostarir.

Bundan slave nare populyasiyalarmin qorunmasina yonalmis bir sira qa-
nunlar goebul edilmisdir:
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[k névbada bu baliglarin denizds ovu qadagan edilmisdir. Homin ba-
liglar1 yalniz gaylarda ve yalniz mahdud vaxt ¢ergivesinds ovlamaga icazs
verilmisdi.

Norokimiler fasilasinden olan baliglarmn kokeltma ve cavan baliglarin
boytidiilme yeri sayilan Xazar denizinin simal dayaz hissssi qoruq zonas: elan
edilmis, orada har hansi doniz islarinin aparilmasimna qadaga qoyulmusdu.

Xazar danizinds istor senaye, istorsa do harbi xarakterli partlayis islori
qadagan edilmigdi. Lakin XX asrin 50-ci illerinde Xazards yasayan biitiin
canlilar tiglin yeni tohliike yarandi — bu otraf miihitin cirklonmasi idi. Boytik
Vatan Miiharibasindon darhal sonra Volgada ve Xazarin sahilinds yerlagon
soharlarda iri miisssiselorin ingasi baglandi ve buna miivafiq olaraq hamin
sohorlorin ohalisi artmaga basladi. Lakin kimss no moiset, no do senaye
moangali tullant1 sular1 tiglin tamizlayici qurgular haqqinda diistinmamisdi.
Els hemin dovrds ds denizde neft ve qaz ehtiyatlarmin kasfiyyat ve hasilati
baslandi. Xazar denizi axar1 olmayan gol kimi nahang bir zeharli maddalor
tutarma gevrildi. Indi de Volgadan Xazar hévzesine kegmis SSRi-nin biitiin
tullant1 sularinin an az1 25%-i axidilir.Ural, Kiir va digar kigik caylarin sular1
ilo har il Xazars 5,24 min ton kimyovi birlosms, 2,36 min ton suspenziyalas-
mis maddalar, 1,5 min ton neft mahsullari, 150 ton metal birlosmalori, 110 ton
fenol daxil olur.

Neft moahsullarinin deniz sakinlarine mantfi tasirinin naticalarini uzuniller
boyu Xazar sahillorinds aparilmis deniz quyularinin istismari tacriibasinden
cox gozal gormak olar. Denizin Bandovan yatagindan Abseron yarimadasina
gedar olan sahalarinin baliq tesarriifat1 baximidan shamiyyastini tamamils
itirmoasi donizda neft koasfiyyati va istismarinin acinacaqli naticosidir. Ovvallor
hamin sahsler Xazer qizilbaliginin korpeleri ve Kiirde g¢oxalan baliglari-
nin koksltmsa yeri, kiitiim ve Xazar siyanayinin ovlanma yerlari idi. Neftla
cirklonmanin monfi tesiri naticosinds Cilov adasi vo Neft Daglar1 zonasinda
yasayan sif ve xar¢anglar tamamils yox olmusdur. Denizds neft hasilatina
goadar ildes onlardan 25-30 sentner ovlanirdi. Qaya balig1, bolgs balig1 ve digar
giymaotli baliq novleri do yox olmaq tehliikasi qarsisindadr.

Hbals 80-ci illords akademik Hasan 9li oglu Sliyev stibut edirdi ki, Xazar
regionunda denizden neft-qaz hasilatindan imtina edilmasi ilo eyni za-
manda narakimiler fasilosinden olan baliq tesarriifatinin inkisaf etdirilmasi
dovlete daha artiq tominatli vo sabit galirlor gatire bilor. Toassiif ki, bu ¢a-
giriglar cavabsiz qalmisdi. Bu giin Xazar denizinin bazi yerlarinds suda neft
karbohidrogenlarinin konsentrasiyasi baliq tosarriifati iiglin icazs verilon orta
konsentrasiya haddindan (IKH) 1,5-2 dafs coxdur..
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Xazar denizinin digar bir sakini — bu dsnizds yasayan yegans memsali
heyvan Xazar suitisi do tamamile mahv olmagq tahliikasi qarsisindadir. Onlar
Xazar danizinin Simal Buzlu Okeani ils slagesinin oldugu gadim ddvrlerda
bu danizs gelmis ve hamisslik olaraq burada qalmislar. Xazar suitilari siirii
halinda yasayir ve kigik baliglarla, xar¢angkimilarle gidalanirlar. Suitilorin
“simal” vardiglori ¢oxalma dovriinds tize ¢ixar. Korpa suitilor qisda Xozarin
simalinda diinyaya galirlar, tizmayi ve yem slds etmayi dyrenans gader buz-
laglarin tistiinds yasayirlar. Qiymaotli xezlerine gors suitilor intensiv sokilds
ovlanirdi. Hazirda onlarin ovlanmasi, demoak olar, dayansa da saylar1 azal-
maqda davam edir.

Xazor suitisi (Phoca (Pusa) caspica Gmelin, 1788)

XXasrboyunca Xazar suitisinin say12,5 dafa - 1 milyondan 400 mina godar
azalmigdir. 1970-ci ilds suitilerin ovunun nizama salinmasina gadar, onlarin
saymi1 miiayyon edan osas faktor qaydasiz ovlanma olmusdur. XX yiizilli-
yin son riibiinds antropogen faktorlar, xiisusile da ¢irklonma onlarin sayina
tosir etmays basladi. Hal-hazirda Xazar suitisinin say1 faciali veziyyetdadir.
Alimlor bu fikirdedirler ki, 1997, 1998 vo 2000-ci illorde suitilorin kiitlovi
sokildo mahv olmasi “kumulyativ toksikoz”, yeni onlarin orqanizminda
zaharli maddslarin y1gilmasi ils izah edilir.

Xozor donizinin sakinlarini xilas etmsak mimkindiirmi?

Mumkundiir. Bunun ugun:

« Nors baligmin trans-sarhad ehtiyatlariin birgs istismari, qorunma-
s1 vo barpa edilmasi haqqinda dovlatleraras: sazisler imzalanmali, elace do
onun tabii ve zavod soraitinda ¢oxaldilmasi genis miqyas almalidir;
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o Tabii ¢oxalma qorunub saxlanilmalidir. Uralda narskimilar
fosilesindan olan baliglarin ¢oxalma ve baslonma sahsleri baliq teserriifati
asaslarinda meliorasiya edilmalidir. Damazliq narakimi baliglarinin ¢aylara
buraxilmasi baliglarin migdarinin 60%-den az olmamalidir. Kiirds birdafalik
su istifadesinin hacmi azaldilmali ve ¢aymn su seviyyesinin artirilmasi
magqsadils daxil olan su rasional sokilds nizamlanmalidir;

« Volgqada, Uralda ve Kiirde brakonyerloro qarsi miibarize
gliclondirilmali ve bu magsadls beynoalxalq baliq miihafize orqani yaradil-
malidir; corimalerin miqdar: artirilmalidir.

« Danizda narakimilar fasilesindan olan baliglarin senaye ovu tamamilas
qadagan edilmsli, buna yalniz baliqlarin c¢oxaldilmasi moagqsadils icaze
verilmolidir.
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BiOLOJi TERMINLOR LUGOTI

Bentofaq — (yunan. bentos — dorinlik + yunan. faqos -yeyon) — su
hovzasinin dibinds yasayan orqanizmlarle qidalanan heyvan.

Batimetriya — batial (yunan. bathys — darin) denizin kontinental yamaca
uygun goalan dibi.

Biosenoz - (yunan. bios — hayat + yunan. kaynos — {imumi) —quru-
nun va ya su hovzesinin az-¢ox eynitorkibli sahasinde moaskunlasmis
mikroorqanizmlarin, bitkilarin, gobalaklarin va heyvanlarin qarsiligh alagali
comi. Orqanizmlarin bir-biri ile miiayyen miinasibatleri ve otraf miihits uy-
gunlasma qabiliyyatlori ilo xarakteriza edilir.

Biota — (yunanca biota — hayat): 1) ¢ox vaxt sadlarls tocrid edilmis hor
hans1 iri sarazide maskunlagmis canli orqanizmlarin tarixen formalagmais birli-
yi. Biosenoz va biom anlayislarindan forqli olaraq biota névlar arasinda eko-
loji alageni ifads etmir.

Hibrid: miixtalif novlerden ve ailalarden olan ana ve atanin ¢arpazlas-
dirilmasi vasitasi ile emals galmis fard. Heyvanlarin noviindan va irsiyyatin
xarakterinden asili olaraq har iki valideynin xiisusiyyatlorine miiayyan
daracada irsen yiyelanir.

Herbisid — (latin. Herba — ot + sedere — mahv etmak) — arzuolun-
maz bitkilarin se¢im asasinda mahv edilmasi {iglin istifads edilon maddas.
Herbisidlorin hamisi insan saglamligi ve heyvanlarin hayati {iglin
tohliikalidir.

Qonadlar - erkaklarin va disilarin cinsi vazlari.

Delta (cay) — gollorin, denizlarin ve ya okeanlarin dayaz yerlarina tokiilon
cay axari ila gatirilmis ¢okiintiilorin y181ldig1 diizenlik yerlor.

Sarnt kisasi: baliglarin riiseymlorine (stirfolori) xas olmagqla, barabar
xaricden (ekzogen) gidalanmaya qgederki dovrds vacib olan gidalandirici
sar1 ehtiyatina malikdir. Stimiikli baliglarin riiseymlorinds adaten badands,
narakimilar sinfins aid baliglarda ise armudvari sekilds olub qarin hissasinda
yerlosir.
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Konvergensiya — (latin konverger — yaxinlasmaq, oxsamaq). Mangace
kifayat qodar uzaq olan orqanizmlar qrupunda tobii se¢ma naticasinda oxsar
anatomik-morfoloji, fizioloji vo (ve ya) davranis xiisusiyyatlarinin yaranmasi.
Masslen, kopak baliginin ve balinakimilerin baden formalar1 yaxindir. Kon-
vergensiya naticasindo oxsarliq qazanmis orqanlar analoji adlanirlar.

Mizidlar - Biitiin sularda va okeanlarda genis yayilmislar. Sirin suda ya-
sayan formalar1 vardir. Saylarinin ¢ox olmasina gors baliglar tiglin mithiim
yem hesab olunurlar.

Nereis - codtiiklii soxulcanlarin bir néviidiir. Danizlards, xiisusils, tropik
danizlards, ¢ox vaxt da giiclii sirinlesdirilmis sularda yayilmisdir. Xazar va
Aral denizlerindaki narakimilar fesilesinden olan baliglarin gida menbayinin
tokmillasdirilmasi magsadilo homin danizlordes yeni miihite ugurla uygun-
lasdirilmislar.

Kiirii tokma: disi baliglar terafinden kiiriiniin baden daxilinden suya
tokiilmasi; baliglarin aksariyyetinds kiiriiniin mayalanmasi suyun i¢inds di-
sinin badenindan xaricds bas verir.

Kiirii tokma yeri: har bir spesifik baliq noviiniin kiirii tokdiiyii yer.

Oliqoxetlar — xirdatiiklii halqasekilli soxulcanlar. Halqagakilli soxul-
canlar sinfins aiddir. Osasen torpaqda va sirin sularda maskunlasirlar. Baliq
yetisdirma zavodlarinda narekimiler fasilesinden olan cavan baliglar ticiin
yem kimi istifads olunur.

Pelagik n6v — (yunan. pelaqos —aciq deniz) — aciq denizds maskunlasan
novlar.

Gol milgaklari — natamam gevrilmis hagoratlar dastasi. Siirfelori suda ya-
say1r, inkisaf dovrii 2-3 ildir. Ciitlosma dovriinda bazi novloeri suyun tizerinda
kiilli miqdarda yigisirlar. Yetkinlari bir nece saat ve ya giin yasayirlar. Hom
yetkinlori, ham da siirfalari baliglar ve digar su canlilar {i¢iin yem kimi bo-
ylik shamiyyete malikdir.

Spirakulum —embrion halinda birinci galsemsli dealikden amals galon vo
gozlorin arxa hissasinds yerloson daliklar.

Polixetlar (sixtiiklii halqasakillilor) — Halqasokilli soxulcanlar sinfino
moansubdur. Osason donizdo, nisbaton az hallardasirin sularda maskunlasirlar.
Baliglar ve diger heyvanlar terafinden yeyilirlor. Nereidalar ve soxulcan-
lar deniz orqganizmlerinin yem balansinda xiisusilo boyiik ohemiyyota
malikdirlar.
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Milgaklar — tam doayismis haserat sinfi. Stirfeleri suda maskunlasir.
Otyeyon va yirtict novlari vardir. Bir ¢ox ovlanan baliglarin gidasimni tagkil
edir.

Oturaq forma — Biologiyalarina gora baliglar ii¢ formaya boliintirler —
yarimkegari, miixtalif sularda maskunlasan ve oturaq. Yarimkegari baliglarin
moaskunlasdiqlar yerlar qollar: ile birge ¢aylar1 ve ¢ayagzi sirin sular1 shata
edir. Miixtalif sularda maskunlasan nove aid olan baliglar ham sirin, hom da
duzlu sularda maskunlagsirlar. Oturaq baliglar iss sirin sularda yasayir, uzun
kog etmir, gol ve gol-cay novlerine malik olur, onlara axar1 ve durgun sularda
rast gelmak olur.

Fetalizasiyalar — (latin. fetus — riiseym) — yash orqanizmlsrde miivafiq
xiisusiyyotlorin embrional vaziyyetds qalmasi ilo naticoelonan organizmlarin
tokamiil dayisikliklori tisuludur. Masalon, miiasir qigirdagh ve girdeagizl
baliglarin qigirdaqli skeletlori. Fetalizasiya fenotipin istenilon - morfolo-
ji, fizioloji ve davrams xiisusiyyotlorine aid ola biler. Fetalizasiya yetkin
formaya xarici miihitin doyismasi ilo orqanizm {i¢iin shamiyyatini itirmis
xiisusiyyatlarden yaxa qurtarmaga imkan verir.

Evrifaq — (yunan.euros — genis + faqos — yeyen) har sey yeyan heyvan.

Ekzogen qidalanma - (yunan. ekzo - xarici): sar1 kisasinin sovrulmasin-
dan sonra ve ya onun tam istifads edilmasindan bir az svval baliq siirfalarinin
basladiqlar1 xaricden gidalanma.

Endemik - (yunan. endemos - yerli) — yalniz verilmis regionda
moaskunlasan yerli nov ve ya digar sistematik kateqoriya.

Endogen qidalanma - (yunan. endon - daxili): orqanizm tarafindan en-
dogen, yani, orqanizmin 6z tarkibine daxil olan maddalerin hazm edilmasi
prosesi. Narakimilar fasilesinden olan baliqlar iigiin bu sar1 kisasinds olan
qidali maddadir.

Cinsin epiqam miisyyoanlasdirilmasi — (yunan. epi — sonra + qameta —
cinsi hiiceyra) — miixtalif cinse moaxsus olan ndvlards cinsin fenoloji miiayyan
edilmasinda kisi ve ya qadin cinsi terafine inkisafin meyli mayalanmadan
sonra xarici miihitin tasirlori ilo miisyyen edildikds miisahids olunur.

Estuari — denizin (goliin va ya okeanin) darin ve ¢ay ils galan ¢okiintiilarin

deniz axinlari ile daim uzaqlasdirildiglar: yerlarinds g¢ayin gols, denize vo ya
okeana tokiilon genis agz.
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INTRODUCTION

The Caspian Sea is abundant with its natural unique gems, the most
famous being sturgeons and oil. But, as the old wisdom says, wealth alone
will make no one happy, especially if used without thinking of future.

All natural resources can be categorized as renewables and
nonrenewables.

Renewables are such resources that can regenerate through reproduction
or through the nature renewal cycles over the time frame comparable with
the pace of huuman economical activity. . Examples of such resources are
sturgeons.

Nonrenewables are such resources that cannot regenerate over the
natural cycle over the time frame comparable with the pace of human
economical activity. Oil reserves are such nonrenewable resources. Oil has
now been actively developed and produced. Big money is being spent for
the development of hydrocarbon exploration, production and transportation
technologies. But hydrocarbon reserves sooner or later will deplete.

As for sturgeons, their stock is being gradually decreased because of
irrational catch, reduction of feeding and spawning areas, and contamination
of the water environment - and oil industry has contributed greatly to it.
However, this problem has currently not been addressed properly although
preservation of sturgeon reserves requires less investment but promises
continuously high profits at all times.

Unfortunately, not everyone, including those who live at the Caspian Sea,
understands this. Most people have insufficient knowledge about sturgeons,
but view sturgeons as a source of food. We will try to inform the readers
about the life of this unique fish. We will tell you the following:

What are these species that have left such a noticeable footprint in the
history of mankind? What y interest (other than being a source of food) do
they present? Will they be preserved for future generations, or disappear as
did their contemporaries — the dinosaurs?
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GOING BACK TO HISTORY

Sturgeon catching has been known since ancient times. Ancient Egyptians,
who lived more than four thousand years ago, and Phoenician merchants,
who traded with the ancient Egypt, salted and pickled fish and caviar and
then consumed this food during wars, famine and long sea journeys. Bas-
reliefs on the walls of old tombs at the settlement of Ti, near the pyramid in
Saqqara, depict fishers catching and gutting fish and extracting fish roe.

In ancient Egypt and China, sturgeons could only be served to pharaohs
and emperors. Ancient Chinese believed that sturgeons turned into dragons.

Coins dating back to 600 B.C. and minted in Carthage — an ancient
Phoenician port city located in the territory of modern Tunisia — depict a
fish belonging to sturgeon species. In 400 B.C in Panticapaeum, the capital
of Thracian Kingdom, they minted coins depicting fish. . Images of sturgeon
heads can be seen on ancient coins found in the burial mounds of the northern
areas of the Black Sea region, along with the profiles of Roman emperors and
Scythian kings.

In the 2™ century B.C., the Greek orator Claudius Elian describing his
journey along the Danube River on the Balkan Peninsula praised beluga —
one of the species of sturgeons. In his works, we see references to a sturgeon
catching technique used those times, which involved application of special
fishing lines with hooks attached to a rope, which was thrown across the
river, so-called set line. Beluga was so large and heavy that the set lines and
nets were dragged out of river using horses and oxen.

No feast in ancient Greece was served without sturgeon dishes. According
to ancient manuscripts, this fish was so highly valued that one amphora (jug)
of sturgeon cost more than a hecatomb, which was equal to the price of a
hundred of sheep or one bull.

During the times of prosperity and power of the Roman Empire
(beginning from the 4" century B.C.), many scholars and philosophers wrote
about sturgeons. Aristotle (384-322 B.C.), noting the tastiness of sturgeon,
wrote the gelatin produced from the gas bladder was used as a glue and also
wine purification device. Today, this gelatin is called ‘fish glue.’
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Cicero (106-43 B.C.) complained about extremely high cost of sturgeon
when he was purchasing it for feasts, while poet Ovid (45 B.C. -17 A.D.) was
characterizing the sturgeon as a noble fish. According to Pliny the Elder (23-
79 A.D.), during feasts whole sturgeon, decorated with flowers, would be
brought into the hall and placed on the table by the accompaniment of flutes
and trumpets. According to the Greek writer Athenaeus, in the 2™ century
A.D. the sturgeon was the favorite dish at important festivals and feasts.
Moreover, excavations of Roman settlements in Wales provide evidence that
breeding of sturgeons was a common practice even at such remote frontiers
of the Roman Empire.

In the Middle Ages large shoals of sturgeons moved up many European
rivers, including the Thames in England, the Seine and Gironde in France,
the Po in Italy, the Ebro and Guadalquivir in Spain, and the upper reach of
the Danube.

There were so many sturgeons in Germany that labor contracts stipulated
a provision, according to which it was banned to force a worker to eat fish
more than twice a week.

And still sturgeons were highly valued. The rulers of many countries,
such as Russia, China, Germany, Denmark, France and England, obliged
fishers to sell them sturgeons at fixed prices, making this fish one of the most
important dishes of the nobility.

According to the order, issued by the King of England Henry the Second
(1133-1189), sturgeon was taken under protection of the Royal Crown. Later,
in the 14" century, Edward the Second (1284-1327) issued a decree on the
“kingfish.” A copy of this document is kept in the Royal Windsor Library.
Nowadays, when sturgeons can be (although rarely) found in British waters,
the monarch is still entitled to the first catch (even though a fisherman can
leave the fish with himself).

Old manuscripts testify that in1240 Batu Khan (the grandson of Genghis
Khan who was renowned not only for his deeds, but also for inventing a
special culinary recipe — he placed slabs of meat on a horse’s back under
saddle bags and rode this way all through the day, thus making the meat very
tender) arranged a feast that included a fish soup made of sterlets, a large
fried sturgeon, an eel pie, pastries filled with finely chopped mushrooms,
followed by caviar and candied apples.

Crowned heads in many countries, for example France and Denmark,
declared their rights for sturgeons catch. In 1165, the King of Aragon Alfonso
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IT allowed his people to fish in the river Ebro, but reserved the royal right for
the catch. In France, the term “le droit d’esturgeon” meant that, according to
the king’s decree, the right to possess all sturgeons caught in the Seine and
Rhone Rivers had been granted to nobility and church. In the 17" century, the
famous Minister of Finance Jean-Baptiste Colbert imposed special restrictions
aimed at protecting sturgeons, which are in force up to now.

And Russia did its part. People learned how to process the sturgeon caviar
in the 12" century, and during the times of Ivan the Terrible, fishermen were
obliged to deliver sturgeons to the czar’s table. Besides, there also existed
the so- called “caviar tribute’, which fishermen paid the czar. According to
Czar Aleksey Nikhaylovich’s 1672 decree, each of the court’s 50 fishermen
should have provided the czar 30 sturgeons per year. Moreover, in Russia
and Hungary, monarchs granted areas of rivers, inhabited by beluga, to their
vassals for special achievements.

The tradition of viewing the sturgeon as a “czar’s fish” continued in
Russia up to the October revolution. Each fisherman was obliged to give 11
tons of black caviar per year to Nicholas II. For this, Nicholas II had to thank
his ancestor Peter I, who ordered that “the Great Czar should take upon
himself all fishing;” i.e., to create a state monopoly on fishery. This primarily
applied to sturgeons.

Until the end 19" century in Russia the cheapest and most available food
products was fish, not the least of which was sturgeon. Famous Russian
writer Chekhov, describing his trip to Sakhalin, noted: “You can find salted
beluga with horseradish in every road inn. How much beluga is being salted
in Russia!...”

Some 2,500 years ago Herodotus wrote that Scythian tribes caught
sturgeons in the Black Sea, Sea of Azov, and the Caspian Sea. Up to nowadays,
the main source (89% of the world’s reserves) of sturgeons is the Caspian Sea,
and, to a lesser degree, the Sea of Azov and the Black Sea.

The Arab writer Ibn al-Fakih writes in his “Book of Countries” about
the Caspian Sea as the main source of sturgeons, as do European travelers,
particularly Marco Polo and Olearius. Claudius Elian mentions a huge lake
on the “land of the Caspians, which is inhabited by large sharp-nosed fish,
whose length reaches 8 cubits (3-4 meters). They are caught and brought for
sale. Their fat makes a splendid ointment and boiled internal organs make
clear and strong glue.

Let us talk about the peculiarities of the Caspian Sea.
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THE CASPIAN SEA AND ITS MISTERIES

The name Caspian Sea was mentioned back to Herodotus” time, but in
subsequent periods other names are also mentioned, such as Girkan, Khazar
and Khvalyn (the latter was used in Russia until up to the 17 century); the
Turks know it as Kutsgun Denizi, the Tatars — as Ak-Deniz, the Persians —
as Dortsa and Shizir, and the Turkmens — as Kyukkyuz. Over centuries the
Caspian Sea had different names (nearly 70 names), namely the Abeskun Sea,
the Alban Sea, the Guzgun Sea, the Baku Sea, the Gilyan Sea, the Gyurgyan
Sea, the Mugan Sea, etc.

Khazar Sea is the name of the Caspian Sea in Arabic (Bahr-al-hazar),
Persian (Daryd hazar), Turkish and Azerbaijani (Khazar deniz) languages. It
originates from the name of people called Khazars, who in VII-X centuries
established the Khazar Khaganate — a powerful state on the northwest coast
of the Caspian.

This name appears first in the Arabic geographical treatises of the IX
century written bylbn Khordadbeh and his followers, Ibn al-Fakih and
Kudama Ibn Ja'far. Initially, the Black Sea and, less frequently, the Sea of
Azov, were called Khazar (the positions of the Khazars in the Crimea were
strong at that time). Beginning with the X century, this name was attributed
to the Caspian Sea. It is worth noting that the Khazars themselves have never
sailed on the seas and had no fleet. The fact that their name remained in
history is evidence of the extraordinary role they played in the history of the
region. In the VII-VIII centuries, the domination of the Khazars was shown
through their regular invasions, and later (in IX-X centuries) - through active
sea trade. The capital of Khazar khaganate, city of Itil, was a major trading
post of the Muslim merchants in the delta of the Volga River.

The written sources of those times also mention other names of the Caspian,
derived from the names of the tribes living along its coasts. These ‘local’ names
include the Tabaristan Sea, the Delaim Sea, the Shirvan Sea, with the most
common being the Jurjan Sea. It is notable that this name is mentioned in the
Khazar manuscript - a letter of Khazar Czar Joseph ben Aaron.

After the fall of Khazar khaganate, the sea was frequently referred to
as the Sea of Khvarezm, sounding as Khvalin Sea in Russian language. The



92 G.M.Palatnikov, R.U.Qasimov

Khvalin Sea is the ancient Russian name of the Caspian Sea, derived from the
name of inhabitants of Khwarezm who traded on the Caspian; the Russians
called them the Khvalis.

Currently the Caspian Sea is the world’s largest inland body of water. It is
bigger than the area of the Great Lakes of America or Lake Victoria in Eastern
Africa. The Caspian is located in the depression at the border of the European
and Asian continents, between 47° 07" and 36° 33" North latitude and 45° 43’
and 54° 20" East longitude. The Caspian is approximately 1,030 km long; its
maximum width is 435 km, and minimum — 196 km. The sea is not linked to
the World Ocean. It’s level is currently some 26.5 meters below the average
level of the World Ocean. The coastline of the Caspian Sea is almost 7,000 km
long; it covers an area of about 386,400 square km and contains some 78,700
cubic km of water.

Over 130 large and small rivers flow into the Caspian Sea - mostlyy from
the north and west. The largest, the Volga river, flows into to the sea from
north and has a water basin area of 1,400,000 km?. Three rivers account for
90% of the total annual flow into the sea: the Volga river — 241 km?, the Kura
River — 13 km?, the Terek River - 8.5 km?, the Ural River — 8.1 km?, and the Sulak
River — 4 km?®. The remainder comes in from the minor rivers and streams of
Iran; the sea’s eastern shore does not have rivers permanently flowing into it.

Nevertheless, the Caspian Sea is characterized by brackish water; the
salinity of the surface waters at the eastern shore is 1.4%; at southern and
western shores - 1%; in the middle - 3.5%; and at the northern shore - 0.75%.
The ratio of the salinity of the Caspian Sea and World Ocean is 3 to 8, whilst
the Caspian Sea is abundant with sulfuric salts. But why is the water of the
Caspian Sea saline?

It is believed that the Caspian Sea is part of the ancient Tethys Sea
(Fig.1).
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Tethys Sea (named after Poseidon’s daughter, the sea goddess Thetis)
existed during late Paleozoic - Mesozoic periods (i.e., 320 to 66.5 million
years ago), and it divided the ancient continents of Gondwana and Laurasia.
Tens of millions of years ago, this ancient giant sea covered the areas of
the Mediterranean Sea, the Sea of Marmara, the Black Sea, the Sea of Azov,
the Caspian Sea, and the Aral Sea. Tethys Sea consisted of two parts: a) the
western — the area of the modern Mediterranean Sea, which was saline; and
b) the eastern, freshwater area where many rivers used to flow.

Approximately 280 million years ago, a so-called Cimmerian continent
separated from Gondwana, and, gradually crossing the Tethys Sea, it collided
with Laurasia about 200 million years ago. Finally, about 66.5 million years
ago, the collision of Gondwana with Laurasia resulted in the formation of the
Alpine-Himalayan belt. After the collision of continents, Tethys Sea remained
a shallow water reservoir covering the large part of the south Eurasia.

About 13 million years ago, when the Alps were formed, the link between
the two parts of the Tethys Sea was broken. The fresh watered Sarmatian Sea
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was formed in place of the eastern part of the Tethys Sea, with its species partly
extinct and partly adapted to the freshwater. The Sarmatian Sea existed for
2-5 million years, and exactly within this time frame the fresh water flora and
fauna formed, the remains of which have been preserved to the present day.

About 10 million years ago, the area of the sea gradually evolved, and
its salinity increased significantly. Its inhabitants changed too; some of them
adapted to the new salinity, some became extinct, and others moved closer
to the rivers.

8 million years ago, the Pontic Sea formed, which included the modern
Black and Caspian Seas. Modern Caucasus and Crimean mountains were
shaped in the form of islands. The Pontic Sea was almost a freshwater reservoir
(its salinity was less than the current salinity of the Caspian Sea).

One million years ago a further land elevation occurred, which finally
separated the Black and Caspian Seas; with the Caspian maintaining
freshwater peculiarity of the Pontic Sea.

The eastern part of the Mediterranean, Black and Caspian Seas, the
Persian Gulf, as well as the sea of the Malay Archipelago - are all the remnants
of the Tethys Sea. But the Caspian turned out to be cut off the World’s ocean.
Therefore, the salinity of the Caspian Sea can most likely be explained by the
fact that it was originated from the ancient Tethys Sea.

At present, the Caspian is conditionally divided into three parts: Northern,
Central, and Southern. The boundary between Northern and Central parts runs
through Cheleken Island (near the river Terek estuary) and Cape Tiub-Karagan
(port of Shevchenko). The boundary between the Central and Southern parts
runs from the Absheron Peninsula, which connects Zhiloy Island on the west
with Cape Kuuli on the east (to the north of Turkmenbashi city).

The Northern sector of the Caspian Sea occupies approximately 25%
of the total area, while the Central and Southern — 37% each. However, the
Northern Caspian accounts for only 0.5% of the total water volume, the Central
Caspian — 33.9%, and the Southern Caspian — 65.6%. These numbers reflect
the fluctuations of the Caspian Sea depths. The Northern Caspian is very
shallow, with an average depth of less than 5 meters. The main peculiarity
of the Central Caspian is the Derbent depression, with a depth of more than
500 m. The Southern Caspian includes the South Caspian depression, with its
deepest point of 1,025 m below sea level.

The Caspian Sea is full of mysteries and legends. One of the main mysteries
is the fluctuation of the sea level. The mysterious behavior of this unique
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water reservoir attracted many famous scientists. The German naturalist and
traveler Alexander Humboldt, who travelled through Russia to the Urals, the
Altai and the Caspian Sea in 1829, put forward a hypothesis that the sea level
fluctuation occurred due to a pattern of regular repetition cycles of excessively
arid and excessively humid periods. His countryman Peter Simon Pallas, who
headed the expedition of the Petersburg Academy of Sciences to the central
regions of Russia, the areas of Lower Volga region and the Caspian Sea lowland
in 1768-1774, indicated that the sea level fluctuations depended on hydro-
meteorological factors, such as temperature, wind, atmospheric precipitations,
and the quantity of water brought in by rivers. Some fantastic hypotheses
were also brought forward, such as “There is a hole in the Kara-Bogaz-Gol
gulf through which the waters of the Caspian drain into the ocean.”

The Caspian Sea level rise resulted in the change of physical and
geographical conditions, which led to the downfall of the Khazar Khaganate
and extinction of the Khazars, as the economy of the country had collapsed
due to the loss of two-thirds of its territory. Lev Gumilev, a Russian historian,
ethnologist and anthropologist, describes the downfall of the Khazar
Khaganate in a following dramatic tone: “The combined attack of Russians,
Oghuz Turks and Pechenegs against the Khazars in 965 brought an end to the
independence of the semi-flooded nation.”

The shape of the Caspian Sea constantly changes. The sea level had risen
to an absolute elevation of 49 m and fallen to 50 m. At its highest sea level, a
link was formed between the Caspian and the Black Sea via the Kumo-Manich
depression. The unstable level of the Caspian Sea is evidenced by a number
of archaeological excavations. For example, skeletons of Scythian soldiers
buried in tombs in the 1% century B.C. were found during the construction of
a dam beneath the bottom of Apsheron Bay.

According to the Italian geographer Marino Sanuto (1320), “The sea rose
by several inches a year and flooded anumber of good cities”. The Caspian has
recently experienced sharp rises and falls of the sea level as well. According
to the Russian historian Vassily Tatishchev (1793), “in 1742, the sea level had
rose by more than 8 feet since 1723”; i.e., 2.5 m over 19 years. According to
academician L.S. Berg, the sea level fell by more than 2 m over the period
between 1807 and 1824.

In the 1930s, the sea level started falling once again. In 1977, the lowest
level for the last 300 years was recorded: -29.03 m. Since 1978, the level of the
Caspian Sea has begin to rise; at present, it is at -27 m and, and the sea level
continues to rise.
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The Caspian Sea level may increase by another 4-5 m compared to today’s
level due to climatic conditions. The sea water is likely to move inland by
tens of kilometers. Currently, there is no consensus as to the reasons of the
Caspian Sea level fluctuations

About 13 million years ago, the ancestors of the Caspian sturgeons
inhabited the Sarmatian Sea along with tunas, mullets, dolphins and whales.
There were only two sturgeon species, while the third species inhabited the
rivers. However, over the past years the Caucasus Mountains formed, the
lakes and the Mediterranean Sea turned into saline deserts, and the Akchagil
Sea was located at the Ural Mountains. Glaciers were on the same latitude
as the cities of Volgograd and Rostov-on-Don. The link between the Caspian
and Pontic Seas was broken approximately 14 million years ago; the Aral
Lake became isolated in the 13" century. Since then, each water basin had
formed its own peculiarities.

The Caspian Sea was isolated from the World Ocean, resulting in the
formation of its unique biocenosis. That is why the majority of the Caspian
species are endemics. The Caspian biota can be divided into four groups.

The first group includes the descendants of ancient species that inhabited
the Tethis Sea about 70 million years ago. These forms include the Caspian
gobies and shads, some mollusks and most of the crustaceans. Of local
crustaceans, the long-clawed crayfish (Artemia) are abundant in the Caspian
Sea.

The second group of the Caspian fauna is comprised of the Arctic species
that entered the Caspian from the north during the post-glacial period. Of
invertebrates, this group includes mysids — small (5 to 2.5 mm) crustaceans
that resemble shrimps, and tiny sea cockroaches belonging to the order of
Isopoda (isopods).

Fish in this group include the Caspian brown trout and inconnu - the
sole representative of the Cisco family in the Caspian. Nelma, the fish very
close to inconnu, lives in the northern seas of Eurasia and America. Inconnu,
the valuable commercial fish (130 cm, 14 kg) feeds on kilkas and offspring of
other herrings. When spawning, inconnu swims upstream the Volga River,
up to the Kama river.

The Arctic species also include the only marine mammal in the Caspian
— the Caspian seal (Caspian phoca) from the seal family. Caspian seals live
in herds and feed on small fish and crustaceans. The “northern” habits of
seals become apparent during breeding. The white pups are born in winter
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in the northern Caspian and stay on the ice until they are taught to swim and
forage. The seals were intensively killed for their valuable fur. Until recently,
they were under the threat of extinction. Now the number of seals is being
restored.

The third group of species is the Mediterranean species that came (either
independently or with the humans” help) to the Caspian from the Black
Sea. These are: two types of mollusks — Mytilaster and Abra; crustaceans —
amphipods (small, side-swimming crayfish); shrimps, Atlantic crab from the
Black Sea, and the following fish — golden mullet and little mullet from the
gray mullet family, the pipefish and the Black Sea turbot.

Finally, the fourth group includes the freshwater fish species. Having
entered the Caspian Sea, they turned into seawater or diadromous (migrating
upstream) fish. This group also comprises typical freshwater fish that enters
saline waters. These species include catfish, sea sander, and fish of the carp
family — Caspian barbel, Asp Caspian and Caspian vimba.

This group also includes Russian and Persian sturgeon, beluga and starred
sturgeon. It should be noted that the Caspian Sea contains approximately 80%
of the world’s sturgeon populations. Caspian barbels (reaching 1m in length
and 20 kg in weight) and vimba (50 m, 3 kg) are valuable commercial fish.
They feed on benthic organisms — mollusks, larvae, crustaceans and small
fish.

Sturgeons are undoubtedly the main treasure of the Caspian Sea. Our
book is dedicated to them.
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CONTEMPORARIES OF DINOSAURS

Sturgeon-like fish are the most ancient among the currently living
vertebrates. Their ancestors swam in the seas as early as the Jurassic period.
Their traces are found in the Cretaceous deposits. The most ancient of the
known sturgeons is Chondrosteus of the early Jurassic period. Remains of
this fish demonstrate that sturgeons did not change for millions of years.
Regardless of their ancient origin and primitive morphology, until recently
sturgeons have occupied a vast habitat area covering almost the whole
Northern hemisphere of the Earth.

Areas of sturgeon distribution
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Position of sturgeons in zootaxy:

Type:
Sub-type:
Group:
Sub-group:
Superorder:

Order:
Family:
Genuses:

Family of Copepoda:
Two species:

Chordata (Chordates)

Vertebrata (Vertebrates)

Pices (Fish)

Actytoperygii (Actinopterygian fish)
Chondrostei (Cartilaginous ganoids).
Acipenseriformes (Sturgeon-like)
Acipenseridae (Sturgeons);

Huso (Belugas) — 2 species; Acipenser (Sturgeons) —
18 species; Scaphirhynchus (Shovelnose sturgeons)
—2 species; Pseudoscaphirhynchus (False shovelnose
sturgeons) — 3 species.

(Polyodontidae)

Paddlefish (Polyodon spathula); Chinese paddlefish
(Psephurus gladius).

STURGEON FAMILY (ACIPENSERIDAE)

Sturgeons are diadromous, fluvial anadromous and freshwater fish;
inhabit the waters of the Northern hemisphere — Europe, North Asia and
North America. Four genera are distinguished: beluga, sturgeon, shovelnose

and false shovelnose.

Sturgeon-like fishes have a number of features that are common with

those of cartilaginous fishes, and they are slightly
similar to squaloids in appearance.

Sturgeons have a long fusiform body covered with
five rows of bony scutes: one dorsal, two lateral, and two
ventral rows. Scattered between the rows of scutes are
small bony granules and plates. The snout is elongated,
conical or spatulate. The mouth is located on the lower
part of the head and is edged by fleshy lips; some have
a mouth that projects to the sides of the head. There
% are 4 barbels in a transverse row on the lower part of
Head of sturgeon the snout. The mouth is protractile, toothless; however,

(ventral view) juveniles do have weak teeth.
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The forward pectoral fin ray is strongly hardened and turned into a
spine. The dorsal fin is set back. The swim bladder is usually well developed
(some sturgeons, like shovelnoses, have a rudimentary swim bladder) and
connected to the stomach or esophagus. The internal skeleton is cartilaginous,
and the notochord, which is covered by a thick joined sheath, remains for the
life of the fish. Vertebral centra do not develop, although lower and upper
vertebral curves do exist.

As with sharks, the sturgeon’s caudal fin is heterocercal.

The common feature that unites bony fishes and sturgeons is the presence
of dermal bones in the neurocranium, which is covered with five rows of big
plates (scutes). Sturgeons have a bony operculum and swim bladder, which
is connected to the intestines.

Among other ray-finned fishes, sturgeons have the most archaic
structural features, which are not observed in bony fishes. The sturgeons’
axial skeleton is based on a permanent notochord, the internal skeleton
is made of cartilage, the internal cranium to a great degree remains
cartilaginous, and the tail fin is heterocercal with large upper peduncle.
The body has five longitudinal bony scales - “scutes,” which are vestiges
of denticles. As with cartilaginous fishes, sturgeons retain a spiracle — a
special aperture on the edge of the operculum, which leads to the branchial
aperture. The heart has a conus arteriosus, and the intestine has a spiral
valve —just like in squaloids.

Sturgeon family representative — Kaluga (Huso dauricus)

Based on these characteristics, some authors considered sturgeons to
be a very primitive group, similar to cartilaginous fish. In other words, they
thought that the sturgeons originated not from the ancestors common with
bony fish, but from primitive cartilaginous fish, ancestors of squaloids.



Sturgeons — contemporaries of dinosaurs 101

Such statements have had far-reaching consequences. When the numbers
of sturgeons started to reduce drastically, and their preservation challenge
was put forward, the following objections were voiced: ‘If sturgeons are
primitive, do we need to save them? Their extinction is a natural evolution
process, and they simply fail to compete with higher organized bony fish.”

However, academician Berg and other scientists put forth an opposite
view derived on the basis of the comparative anatomical analysis of both
fossils and present fish. According to them, the primitive characteristics of
sturgeons had been preserved due to a fetalization; i.e. a drop-out of the final
stage of evolution and acquisition of specific adaptations. Thus, the observed
similarities between sturgeons and the cartilaginous fish are of secondary
nature and may be viewed as a convergence.

Sturgeons, excluding sterlets, are long-living fish. Their maturity time
is not the same in different basins and rivers. Sturgeons (excluding sterlets)
do not spawn every year. Following spawning, breeders migrate down to
the sea, grow, and again return to spawning, but this time they are larger
in size and have more eggs. Sturgeons are normally slow-growing and late-
maturing fish, but in terms of weight-growth rate, sturgeons rank among the
fastest-growing fish. Even if they reach their maturity later than other fish,
their large sizes (excluding sterlets and shovelnose sturgeons) compensate
for the lag in maturity.

Maturity of the large size male species (starred sturgeon, sturgeon, and
beluga) is reached at the age between 5-13 and 8-18 years; maturity of the
female species — at the age between 8-12 and 16-21 years. Sturgeons entering
the Don and Dnepr Rivers are the fastest matured, while those entering the
Volga River are the slowest matured.

Spring and summer spawning takes place in the rivers (sturgeons do not
reproduce in seawater) with a relatively high-flow river current; the sturgeon
egg is gluey and it sticks firmly to gravel or rock, selected by the fish for
spawning. Rare instances are known when starred sturgeon and sterlet exit
the river to spawn in the flood plain.
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Breaking out of the egg, the sturgeon larvae have a yolk sac attached to
their belly and are fed by it (endogenous feeding) when the yolk sac is being
going down. This is followed by external active (exogenic) feeding. Then the
larvae either migrate directly to the areas of the sea near the river mouths
(e.g. starred sturgeon in the Kuban River) or stay for a while in the river. But
normally, the sturgeon fry migrate to the sea the same summer.

In the river, the sturgeon larvae first feed on plankton (daphnids, etc.),
and then - on crustaceans and worms. The beluga offspring move to predatory
feeding while they are still in the river.

Further pre-mature fattening of sturgeons takes place in the sea. Thus,
the Caspian Sea, the Sea of Azov, the Black Sea and other seas are some sort of
large natural hatcheries for all groups of sturgeons. Breeders are also gaining
weight in the sea between the periods of repeated spawning.

Sturgeons of the Siberian Rivers and of the Amur river permanently live
in rivers, but by autumn they move down the river and reach the bays (Ob-
Tazov Bay, Amur estuary), deltas, and pre-estuary river areas. Their upstream
spawning migration takes place in spring. The adult Baikal sturgeon lives in
the Baikal Lake but migrates to rivers (Selenga, Barguzin) for spawning.

The diadromous sturgeons form the early run and the later run. The
sturgeons, which enter the river for spawning in one particular year, stay for
winter time the same year and then spawn in the spring of the following year,
are referred to as the early runs. The later run sturgeons enter the river normally
in spring and spawn in spring and in the early summer of the same year.

These are the external characteristics of sturgeons, but there is also a
variety of likely interesting peculiarities, identified in the result of modern
embryological, physiological, biochemical, genetic and other studies.

Carl Linnaeus, the founder of modern taxonomy;, attributed the sturgeons
to the group of Amphibians (Amphibia).

Currently, sturgeons are related to the Fish (Pisces) group. However,
modern embryological, physiological and genetic data point at numerous
differences between sturgeons and both cartilaginous fishes and bony
fishes. Thus, some peculiarity is observed in the embryonic development
of sturgeons, which is different from fish, but similar to amphibians. There
are peculiarities in their cerebrum structure, as well as in protein and lipid
compositions of different tissues.

It has now been demonstrated that, for a variety of factors, these fish
differ significantly from both cartilaginous fish and bony fish. Moreover, for
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a number of factors, their organization is superior to amphibians and is close
not even to reptiles, but to mammals!

The sturgeons’ genetic apparatus is unique as well. As recent surveys have
shown, sturgeons are polyploidy species. The chromosome set of different
species may be 4n (beluga, kaluga, barbel sturgeon, Persian sturgeon, starred
sturgeon, greater shovelnose sturgeon, etc.), 8n (Russian, Siberian, Adriatic,
lake and other sturgeons) and 16n (Sakhalin and short-nosed sturgeons).
Moreover, the Sakhalin and short-nosed sturgeons are record-holders of the
number of chromosomes among the vertebrate species—500! At the same time,
sturgeons have no sex chromosomes, and their differentiation is epigamic;
i.e., under the influence of environmental factors.

According to the latest data, 24 sturgeon species currently inhabit the
water bodies of the world. Six of them live in the basin of the Caspian Sea.
One species — beluga (Huso huso) — is related to the Beluga genus, while the
other five — to the Sturgeon genus.
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CASPIAN STURGEONS

BELUGA - HUSO HUSO (LINNAEUS, 1758)

Type:  Chordata
Group:  Osteichtyes
Order:  Acipenseriformes, Berg, 1940
Family: Acipenseridae Bonaparte, 1832
Genus: Huso Bramdt, 1869

Common names: Russian — beluga; Azerbaijan — Agh-kulag-nyarya, gyuzgi-
burun;
Iranian —Phil mahi, Beluga; English —great sturgeon

Beluga has a torpedo-like body. The chorda is preserved. The caudal fin
is heterocercal. Spiracles are well developed. Branchiostegal membranes are
interconnected. The snout is short, pointed, slightly upturned, soft from above
and on both sides, uncovered with bone scutes. The inferior mouth, which is
crescent shaped when closed and half-moon-shaped when open, does not
transition to the sides of the head; the lower lip is interrupted. Barbels have
foliate appendages. The number of dorsal scutes is 10-15; lateral — 40-51;
ventral — 9-11; gill rakers — 19-30.

Intraspecific forms. Subspecies Huso huso ponticus (Salnikov and
Malyatskiy, 1934) — the Black Sea beluga. Subspecies Huso huso maeoticus
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(Salnikov and Malyatskiy, 1934) — the Sea of Azov beluga. Within the Caspian
Sea, there are three forms: the Kura, Ural and Volga beluga. In terms of
morphology, they are almost similar, but their maturity, length, and fertility
differ. There are also the faster and slower run forms of beluga.

It inhabits water bodies all over the world; for spawning, it enters the
rivers of the Caspian basin: Kura, Volga, Ural, Terek and Sefid Rud.

It is found in the basins of the Sea of Azov and the Black Sea; single
specimens have been recorded in the southern part of the Adriatic Sea, and
some species were found in the rivers of Anatolia. Beluga fattens in shallow
waters at 1.5 - 30 m depths. In winter, belugas are found at 130-180 m depths,
but most fish prefer 10-60 m depth. Beluga migrates within the area for
spawning, wintering and feeding.

Beluga, as a predator, actively searches for and catches the food. Fry
initially has mixed food: crustaceans, mollusks and fish. During the first
month (June) of summer, beluga’s fry eats mostly crustaceans. However, due
to shortage of crustaceans during the low-water season, the fry eats gobies.

Beluga fry (7.0-15.0 g), migrating down the river, feed on amphipods,
larvae of chironomids, ephemeral flies and trichopterans, as well as
oligochaetes, eggs and larvae of sturgeons and other fish. Larger species feed
on the starred sturgeon and sturgeon fry.

When transitioning to active feeding, young beluga may show signs of
anthropophagy (cannibalism). The adult beluga feeds mainly on fish. The
beluga’s food may differ depending on seasons and foraging sites. Some
instances have been recorded when white-coat seal puppies were found in
beluga stomach.

Beluga reaches maturity late. The majority of males reach maturity at the
age of 12-15 years, and females — at the age of 15-20. In the Volga River, males
reach maturity at the age of 10-15 years, and females — at the age of 16-22. The
beluga lays its eggs on solid substratum: rocks, pebble, gravel, coarse sand, etc.

After the construction of the Mingechavir hydroelectric station, no
natural spawning areas for beluga remained in the Kura River. The beluga’s
reproduction is being maintained only through breeding in commercial
hatcheries.

For spawning, the Ural beluga uses pebble and gravel deposits upstream
at a distance of 400-1200 km from the city of Atyrau. Approximately 70
spawning sites were preserved with a usable area of 922 hectares. The majority
of fast run belugas spawn on channel ranges at 6 - 12 m depths - at the river



106 G.M.Palatnikov, R.U.Qasimov

section between the towns of Chapayevo (650 km from the Ural estuary) and
Uralsk (850 km from the Ural estuary). Developing roes are found in the Ural
River Delta, as well.

Spawning of the Volga beluga takes place in an unregulated section of
the Volga River, downstream the Volgograd hydroelectric station dam —in an
area between Volgograd and the settlement of Kamenny Yar. The spawning
substratum consists of flagstone fragments, gaize, pebble, and coarse sand.
Beluga spawns 10 - 30 m depths at the river high currents of 1-2.5 m/s.

Time of breeding. The faster matured beluga spawns at 7-11° C water
temperature, while the slower matured — at 10-15° C.

No exact data is available on the frequency of beluga spawning. Males
enter the river for re-spawning in 3-4 years, and females - in 4-6 years.
Spawning of the Volga beluga takes place in early spring (end of April-
beginning of May) at 6-16°C water temperature.

Fecundity. The fecundity of femalesis determined according to their mass,
length and age. The length of the Ural beluga varies from 136 to 405 cm; 200-
260 cm-long fish are observed most frequently. In recent years, the average
length of females has been 245.0 cm, and of males — 210.6 cm. Minimum age
is 12 years; maximum — 39. The absolute length of adult species of the Volga
beluga is 180 cm and more. The immature portion of the population dominates
in the fattening areas. After reaching age of 11 (males) and 16 (females),
individual species of beluga mature and begin migrating for spawning. At
present, the maximum age of beluga males is 35-40 years; females are found
at ages of between 16 and 50-55. The average weight of the Volga beluga
ranges from 114.6 kg (females) to 62.8 kg (males) and the length is 239.7 and
204.7 cm, respectively. The average age of male belugas — 22.7 years; female
belugas — 17.7 years. Populational fecundity makes 1,971 million eggs. The
older the belugas are, the higher their fecundity is. Currently, the average
absolute fecundity of the Volga beluga varies from 680,000 to 800,000 eggs.

The beluga creates hybrid forms in nature, such as sterlet x beluga, beluga
x sterlet, beluga x starred sturgeon, beluga x barbel sturgeon, and beluga x
sturgeon.

The beluga x barbel sturgeon hybrid was obtained for the first time at
the Kura Experimental Fish Farm in Azerbaijan. This hybrid was successfully
introduced to the Ropshin Lake of the Leningrad Region (Russia).

Viable hybrids —beluga x sterlet (bester) — were obtained in the Volga and
Don using artificial fertilization.
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Beluga has few enemies in the sea. The embryonic, larva and fry life-cycle
phases of beluga are the most vulnerable to contamination, oxygen deficiency,
and predator fish.

Since young beluga in its first year of life in the river and in the sea is a
benthophage species, it may compete in searching for food with the offspring
of other sturgeon species, gobies and carps.

The adultbeluga can compete in searching for food with seals and sanders,
eating carps and, in particular, the Caspian roach. In the sea, beluga has most
competitive trophic relations with another major predator — the Caspian seal.
On the other hand, the young seals are the sources of food for large belugas,
particularly in winter and early spring.

The beluga lives a very long life; certain species live up to 100 and more
years.

A 1.5-ton beluga was caught in 1827 in the Volga-Caspian area. In 1924,
a 1,228 kg fish was caught in the area of the Biryuchya Spit (Volga-Caspian).
On May 11, 1922, a female beluga weighing up to 1,220 kg was caught in the
area of the Volga River mouth. Belugas with an overall weight of 1,400 kg and
whose ovaries weighed 400 kg have also been found. A case is recorded when
a beluga with a weight exceeding 1,000 kg was caught near the Ural River
mouth, and its caviar weighed 180 kg. In 1973, a scientist from the Azerbaijan
Fishery and Sturgeon Breeding Research Institute caught a beluga weighing
over 1,000 kg. In spring 1988, fishermen of the Neftchala region of Azerbaijan
caught two belugas weighing 690 and 727 kg. In April 1986, a beluga weighing
867 kg was caught in the Urals, and its caviar weighed 156 kg.
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DID YOU KNOW THAT

Fish weighing 15 to 300 kg, which
we now know as belugas, were called
belyak by Ural Cossaks; beluzhatnik
by Volga fishers, and polumerniy by
fishery managers in the XIX century.

In ancient times, every sixth
beluga caught in the Don River was
over 4 m long, while every fifth beluga
caught in the mid-Volga Region in
the Middle Ages was 4-6 m long. In
the XVIII century, academician S.G.
Gmelin witnessed that 500 belugas
weighing 655-820 kg were caught
within just two hours. XX century
records indicate that there were only
about twenty cases of the catch of
belugas weighing over 600 kg.

A stuffed 6.5 long beluga is
displayed in a regional museum
in Astrakhan. The fish was caught
eight years ago near Astrakhan city
and weighed 1,840 kg. The regional
museum received this huge fish
from... poachers who anonymously
told by phone where the beluga could
be taken from. The scientists claim
that this beluga could have contained
up to 250 kg of caviar.
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The construction of hydro stations on the Volga River and the blocking
of migration routes resulted in low replenishment of beluga stocks through
natural reproduction. The beluga has lost practically all of its spawning
grounds, and more than 90% of it is now artificially reproduced at commercial
hatcheries.

Overfishing, poaching, and pollution of the rivers and the Caspian Sea
cause a sharp reduction of beluga populations. At present (since 2001), the
commercial caught of beluga has been banned; however, poaching is widely
spread, both in rivers and the Caspian Sea.

STURGEON GENUS - ACIPENSER

To date, 16 species are known in the genus Acipenser, and some of them
are endangered. Five of them inhabit the Caspian Sea.

The Russian sturgeon is the most valuable and abundant sturgeon in the
Caspian.

Russian Sturgeon — Acipenser gueldenstaedtii Brandt, 1833

Zootaxy position:
Type:  Chordata
Group:  Osteichthyes
Order:  Acipenseriformes Berg, 1940
Family: Acipenseridae Bonaparte, 1832
Genus:  Acipenser Linnaeus, 1758
Species:  Acipenser gueldenstaedtii Brandt, 1833

Latin name is given in honor of the Russian naturalist LA.
Guldenshtedt.

Common names: Russian — Russian sturgeon; Azerbaijan —nere, rus neresi;
Iranian —khaviari rusi, tas; English —Russian sturgeon

Related forms. The Persian sturgeon — Acipenserpersius, Borodin, the
Atlantic sturgeon — Acipenser sturio, Linnaeus; the Siberian sturgeon — Acipenser
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baeri baeri, Brandt; the Baikal sturgeon — Acipenser baeri baeri n.baicalensis,
A Nikolskiy; the Amur sturgeon — Acipenser schrencki, Brandt; the Sakhalin
sturgeon — Acipenser medirostis, Ayres; the Adriatic sturgeon — Acipenser
naccari, Bonaparte; the Chinese sturgeon — Acipenser sinensis, Gray, Acipenser
dabrianus, Dumeril; the Japanese sturgeon — Acipenser kikuchii, Tanaka,
Acipensermultisculatus; the snub-nosed sturgeon — Acipenser brevirostris,
Le Seuer; white sturgeon — Acipenser transmontanus, Richardson; the lake
sturgeon — Acipenser fulvescens, Rafinesque.

Origin. There is no consensus on the origin of sturgeons. Some
ichthyologists believe the genus Acipenser, as well as the genera Polyodon and
Scaphirnynchus, originated in the territory of North America (the Mississippi
River). According to other explorers, sturgeon-like fish originated in the
territory of Central Asia in Tethys Sea basin.

Russian sturgeon

Distribution. The Russian sturgeon is endemic to the Pontic-Caspian
basin; inhabits the waters of the Caspian Sea, Sea of Azov, and Black Sea.

There are diadromus and non-anadromous forms of sturgeon. The
diadromus form has fast and slow matured varieties. Non-anadromous
(permanent dwellers of the river) forms are in the Volga, Kama and, perhaps, in
the Ural River. The Volga river population is most abundant in the Caspian.

In the Sea of Azov-Black Sea basin, sturgeon comprises the following
populations: Black Sea-Caucasus (Rioni), Black Sea-Ukraine (Dnepr), and
Azov.

The Russian sturgeon from the Caspian enters the Volga for spawning,
fewer enter the Ural River, and very few enter the Terek, Sulak and Samur
rivers. Along the Iranian coast the sturgeon enters the Sefid Rud River, and
rarely the Gorgan, Babol, and other rivers.
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The Kura River is the main spawning ground on the Azerbaijan coast.
Sturgeons used to migrate up the Volga — upstream of Tver city, up the Dnepr
— upstream of Kiev, and up the Kura - to Thilisi.

From the Black Sea, sturgeons enter the Danube and Dnepr; very few
enter the Rioni, Mzymta, Psou, or other rivers.

For spawning, sturgeons from the Sea of Azov enter the Don river and,
in small numbers, the Kuban river. Recently,, the migration of sturgeon (and
beluga) to the Kuban River has been increased.

Volga sturgeon males reach sexual maturity no earlier than the age of 10;
for females — no earlier than 13.

Kura sturgeon males reach sexual maturity at the age of 13-14; for females
—19-30.

Sexual maturity for Azov sturgeons: males — 8-9 years; females — 10-14;
the Dnepr sturgeon matures no earlier than the age of 11.

The maximum recorded age — 48 years; maximum length — 230 cm and
weight (rarely) — up to 80 kg and even 120 kg.

The average commercial weight of the Volga sturgeon is 12-16 kg. In
1960, the average weight of the Volga sturgeon was 14.5 kg; in 1962, the
average weight of migrating male sturgeon in the Volga was 11.7 kg, and that
of females — 21.3 kg.

The average commercial weight of the Kura sturgeon is 22-24 kg; and
that of the Azov sturgeon —approximately 15 kg.

The Russian sturgeon’s fecundity varies from 84,000 to 837,000 eggs; it
makes 250,000-350,000 eggs in average.

Sturgeon, as well as all sturgeon species, undergoes the following stages
in its life circle: embrio, prolarva, larva, alevin, juvenile, and adult. Embrio
undergoes the following five stages:

- fertilization,

- fission,

- gastrulation,

- post-gastrulation till pre-heart beat,

- heartbeat - egging from the beginning of the heart beating to the
emergence from eggs.

The prolarva period begins with the embryo’s release from membranes
and ends with it transitioning to active exogenic feeding.
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Sturgeon larvae that have all lateral and ventral scutes, rays along the
dorsal blades of the caudal fin, a short, rounded snout that makes up less than
50% of the length of the head, and middle barbels that reach the snout edge,
are considered as juveniles. A juvenile that reaches maturity is considered to
be an adult.

In order to grow normally, sturgeon needs a set of favorable conditions of
the aquatic environment, with certain amplitude in fluctuation; temperature
and oxygen regime, reaction of the environment, water flow, and the absence
of contamination and predators. With oxygen deficiency and reduction
of oxygen concentrations in the water up to 5-6 mg/l, a delay in embryo
development is observed. During spawning of sturgeon in the Volga River,
oxygen concentrations in the water should be no less than 10.1-8.2 mg/l.
Industrial waste water, oil and other pollutants of the river water may have
an adverse effect on the development of embryos and juveniles of the Russian
sturgeon, as well as of other sturgeon species. Oil, which settles on the river
bed together with particles of suspended solids in the river, is particularly
dangerous for developing eggs.

In the Caspian Sea, sturgeon at an early age feeds on invertebrates
(crustaceans, mollusks, annelids, etc.) and, as it becomes mature, it begins to
feed on mollusks and fish (gobies, shads, kilkas).

Sturgeon in nature gives rise to hybrid forms with beluga, starred
sturgeon, barbel sturgeon, and sterlet species. Through artificial fertilization,
viable hybrids have been achieved: sturgeon x sterlet, sterlet x sturgeon,
sturgeon x beluga, and beluga x sturgeon.

Effect of anthropogenic factors on the species:

- regulated river stream flow;

- poaching industry;

- water contamination.

For a long time (1931-1940; 1951-1962), the commercial fishing of the
sturgeon population in the Caspian Sea has been growing intensively. During
river harvesting between 1962 and 1981, the rate of sturgeon extraction in
the Volga-Caspian basin remained low. The numbers and biomass of the
population were underutilized. With a new method of harvesting introduced
in 1981, the intensity of fishing sharply increased, and as a result, the amount
and biomass of the spawning population began to decrease, leading to the
reduction of the natural reproduction. The high rate of harvesting in the
Ural-Caspian basin in the 1970s-1980s also contributed to the reduction of the
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sturgeon population. Artificial breeding in hatcheries, initiated in the mid-
1950s, was a counter measure for the preservation of the species.

Beginning in the 1990s, illegal poaching became the main factor of the
sturgeon population reduction both in the sea and in the rivers.

RUSSIAN STURGEON has been recorded in the International Red List.

Persian sturgeon Acipenser guldenstadti persius
Borodin, 1897

Related forms: other species of the Acipenser family.

Common names: Russian — persidskiy osetr; Azerbaijan —neresi; English
—Persian sturgeon.

The Persian sturgeon lives in Middle and Southern Caspian, preferring
the warm waters.

Unlike the Russian sturgeon, the Persian sturgeon’s body is more
elongated, bluish in shade, with a longer head —17.6% of the total length, and
a bigger snout and postorbital space. Its snout has a characteristic structure:
in profile it is visibly bent downwards and comparatively short and pointed,
but more bulky than that of the Russian sturgeon. The Persian sturgeon’s
body thickness and volume is larger than that of the Russian sturgeon. Large
bony platelets are randomly distributed above the lateral row of scutes. The
lateral rows have 20-42 scutes with radial grained ribs; the ventral rows have
7-14 scutes.

The Persian sturgeon can be 2 m long.

It is a valuable commercial species. The highest catches in the Azerbaijani
waters of the Caspian were registered in 1936-1940. By the early 1950s, the
catch decreased to 630 tons, and by the 1950s — to 310 tons. Catches in Iranian
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waters in the early 1950s amounted to 250 tons, but they grew to 920 tons by
the early 1960s.

It performs feeding, spawning and post-spawning migrations. For
spawning, it mainly enters the Kura River, and to a lesser extent — the
Volga and Ural, the rivers of the Dagestan (Samur, Terek) and Azerbaijan
(Lenkoranka, Astara), and the Sefid Rud River in Iran.

The Persian sturgeon feeds most actively during diurnal and nocturnal
hours. Seasonal changes in diet are characteristic for this species. In spring,
the main food intake is crustaceans and fish, mostly silverside.

In the Kura River, spawning grounds are located at the dam area of the
Varvarinskiy Reservoir up to the village of Piraza; in the Aras River — 10
km below Bagramtapinskiy dam. Before runoff control activities, spawning
grounds were located in the mid-flow of the Kura River at the town of
Mingechaur (660 km from the mouth), and in the Aras River — at the village
of Karadonly (330 km from the mouth).

The Persian sturgeon approaches the spawning grounds in the Kura
between the second half of April to the middle of September, with the peak in
August. The Persian sturgeon breeding efficiency depends on abiotic factors
— hydrological regimes and water temperature. In the Kura River, spawning
of the Persian sturgeon is interrupted from mid-summer to September due to
a high water temperature.

During its development, the Persian sturgeon passes the same stages
as all other sturgeon species: embryo, prolarva, larva, alevin, juvenile and
adult.

The duration of the incubation period is the same as that of the Russian
sturgeon. During embryonic and the early stages of the post-embryonic
development, the spawn of the Persian sturgeon does not practically differ
from the spawn of the Russian sturgeon. Embryonic development lasts from
two to ten days. The time from hatching to active feeding is nine days. Having
achieved 17-18 mm in length, the prolarva transitions to catching from
outside. After juveniles have reached the pubescent state, they will become
adult fish. In the Kura River, males reach maturity at the age of 7-8 years, and
females — at the age of 10-11.

Persian sturgeon catches are drastically decreasing. Whereas in the 1980s
its share in the total sturgeon catch in the Volga River was 4.0%, in 2000it
was only 0.03%.. The catch in the Ural River did not exceed 5%. In offshore
fishing near the Iranian coast, during the juveniles’ catch, the number of
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the spawning population decreases, leading to the reduction of natural
reproduction.

The main anthropogenic factors causing the reduction in the population
of the Persian sturgeon include: runoff control activities in rivers and the loss
of spawning grounds, and long-term increasing pollution of the Caspian
basin. Offshore fishing in the Iranian sector of the Caspian was one of the
reasons for a fall in the numbers of sturgeon.

Barbel sturgeon — Acipenser nudiventris Lovetsky, 1828

Common names: Russian — ship; Azerbaijan- chalamo, chaya balygi, gyrt;
Iranian — keshdi, shenavar; English — Ship sturgeon, Fringebarbel sturgeon, Spiny
sturgeon.

Fishermen in the Volga River call all cross-breeds (hybrids) of sturgeons
by the name “ship.” However, there is an independent species, named barbel
sturgeon. The barbel sturgeon is a didromous fish. It inhabits the Caspian
Sea, Aral Sea, Black Sea, and Sea of Azov basins, but it is very rarely found in
the Black Sea and in the Sea of Azov in particular.

It has a torpedo-like body and a cone-shaped snout; gill membranes
are connected to the isthmus. Its mouth is inferior, transversal, and exceeds
half of the snout’s width, forming a rostrum. Specific features include: large
first scute and solid (not split in the middle) lower lip. Barbels are fringed
and almost reach to the end of the snout. There are no platelets on the body
between scute rows. The body is brownish; the coloration is similar to that of
the sterlet and differs from other sturgeon species. The belly is white. There
are five rows of large light scutes. The number of dorsal scutes is 11-16; lateral
—51-74; and ventral — 11-17.

The barbel sturgeon is not distinguished from sturgeons in a commercial
net. In the Caspian Sea, the barbel sturgeon mainly inhabits the southern part,
entering from there into the Kura River for spawning; in the Iranian sector, it
enters into the Sefid Rud River.
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The barbel sturgeon is rare in the Volga River, but enters the Ural River.
Before the transfer of the Caspian starred sturgeon, the barbel sturgeon was
the only representative of sturgeons in the Aral Sea. The barbel sturgeon only
exists in the Aral Sea in early-run stocks. For spawning, the barbel sturgeon
migrates from the Aral Sea to the Syr-Darya and Amu-Darya Rivers.

The barbel sturgeon lives up to 30 years and more, reaching 214 cm
in length and 30 kg in weight. The age of the majority of barbel sturgeons
caught in the Aral Sea is 12-21 years. It reaches sexual maturity at the age of
12-14 years. In the Kura River, the catch of barbel sturgeons is the fish at the
age of 6-23 years; males - 9-16 years; females — 14-19. The average commercial
weight of the barbel sturgeon in the Aral Sea is approximately 12-16 kg; in
the Kura River — approximately 20 kg. Fecundity of the Aral barbel sturgeon
varies from 216,000 to 388,000 eggs; and that of the Caspian barbel sturgeon
— 280,000 to 1,290,000 eggs (593,000 eggs on average).

In the Aral Sea, the barbel sturgeon feeds mainly on mollusks, and in the
Caspian — on fish and mollusks. In Lake Balkhash, the barbel sturgeon is a
predator; and, as in the Aral Sea, only early-run stocks can be found here. In
1933-1934, 289 adult Aral barbel sturgeons, weighing 6.7-30 kg, were released
into the Ili River. In 1934, the barbel sturgeons spawned in the Ili River and
produced offspring that again entered again the Ili River at the age of 12-
13. In Lake Balkhash, a barbel sturgeon at the age of 11 reaches 130 cm in
length and 9-9.5 kg in weight. It is an aggressive predator and euryphagous.
In the sea, adults mainly feed on fish (90%), pugolovka, sand smelt, kilka
and gobies. Their diet also includes different kinds of minor crustaceans; the
consumption of crabs and shrimps has been observed in particular; mollusks
are found in their diet, as well. Juveniles feed on zoobenthos.

The spawning grounds of the barbel sturgeon in the Kura River are located
at a distance of 600 km from its mouth. The spawning substrate includes
gravel, sandstone, coarse sand, and stiff clays with a shell mixture.

The barbel sturgeon’s migration to the Kura River is observed throughout
the year with two peaks: the main — in March-April, and the less intense — in
October- December. The spring migration to the Kura River commences when
the water temperaturereaches6.2-10.4°C, and the peak of migrationis observed
at 7.4-16.4° C. The autumn migration peak is observed at temperatures of
17.9-12.1° C. Breeding takes place in May-June at temperatures of 15-25° C.
The average fecundity of the Kura barbel sturgeon is 594,000 eggs (between
280,000 and 1,003,000 eggs). Embryonic development of the barbel sturgeon
takes place at a water temperature of between 19.5 and 21.9° C.



Sturgeons — contemporaries of dinosaurs 17

The barbel sturgeon passes the same stages as all sturgeon species:
embryonic, prolarva, larva, alevin, juvenile and adult.

A significant amount of juveniles winters in the river. They mainly
inhabit large, deep holes (10-18 m) with low flow rates. A portion of juveniles
migrates to the sea the following year. Species that have wintered in the river
for a second time stay in this river permanently, turning into a non-migratory
type. Larvae stay on the Kura spawning grounds for several months and
longer (up to 8 years). In the rivers barbel sturgeon juveniles are eaten by
catfish and sander. The survival rate of barbel sturgeon juvenile is lower than
that of other sturgeon species because it stays in the river for a longer time.

Males of the Kura barbel sturgeon reach maturity at the age of 9 years;
females usually mature at the age of 14, and in rare case, at the age of 12-13.

The barbel sturgeon yields hybrid forms in nature with the beluga,
the starred sturgeon (“starred sturgeon ship”), and the sturgeon. Through
artificial fertilization, viable hybrids have been achieved in the Kura River:
barbel sturgeon x sturgeon, barbel sturgeon x starred sturgeon, barbel
sturgeon x beluga, and beluga x barbel sturgeon.

The Kura barbel sturgeon population is steadily declining. In 1980,
between 66 and 112 specimens of barbel sturgeon entered the Kura River for
spawning. In 1988-2000, they were found in single numbers.

The main causes for the catastrophic reduction of barbel sturgeon catches
in the Kura River include:

* runoff control activities in rivers (1953) and loss of large spawning
grounds; non-recoverable water consumption, which causes the river’s low
water levels;

» offshore harvesting of “precious” fish, which continued until 1962;
* offshore seismic surveys;

* pollution of the sea, which has resulted in a loss of significant areas of
spawning grounds for sturgeons, including barbel sturgeons (the area near
Sumgait, the shallow water from Absheron to the Kura River mouth, etc.);

* poaching.

The species BARBEL STURGEON has been placed on the Red List of Azerbaijan
The species BARBEL STURGEON has been placed on the Red List of Russia

The species BARBEL STURGEON has been placed on the International Red
List
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Starred sturgeon — Acipenser stellatus Pallas, 1771

Common names: Russian: sevruga;, Azerbaijan: uzun-burun, ag-balyg;
Iranian: ozoon-boroon; English: starred (stellate) sturgeon

The starred sturgeon is easily distinguished from all other sturgeon
species by its unusually long nose, which almost has the form of a dirk and
gives the fish a rather strange appearance. Its forehead is rather prominent.
Its body is elongated, spindly, with five longitudinal rows of bony scutes.
Number od scutes: dorsal — 9-16; lateral — 26-43, which rise towards the
tail end and extend to form the hamulus; and ventral — 9-14. The sides
between rows of scutes are covered with light starry platelets. The top of
the head is covered with bony shields. Snout is elongated and its length is
more than half of the length of the head. Mouth is protractile and appears
as a transverse slit; the lower lip is non-continuous. There are four barbels
beneath the snout. The barbels have no fringe. The average number of gill
rakers on the arch is 24.7-25.5. The dorsal fin is taken far backwards and
located above the anal fin. Rhombic scales are found on the upper lobe of
the caudal fin.

The body has a sorrel color with a bluish-black hue; the sides and belly
are white. However, the length and form of its snout considerably change;
so female and juvenile snouts are always shorter, but starred sturgeons in
the Sea of Azov, which generally reach their maximum growth here, are
distinguished by their short snouts.

Generally, in terms of its length and weight, this fish ranks between the
sterlet and the sturgeon. The starred sturgeon ranks significantly below the
sturgeon in size and never exceeds 5-5.5 m in length and 47 kg in weight. The
average weight of this fish in the Caspian is 5.2-5.6 kg; in the Sea of Azov,
where it is more abundant — 8 kg. With its similar weight, the starred sturgeon
is always significantly longer than similar sturgeon species, and the starred
sturgeon with 24 kg weight can be up to 2 m in length.

In the Caspian Sea, the starred sturgeon is found in three populations:
Volga, Ural and Kura. Fish of Volga River origin prevail in the sea.
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This sturgeon speciesis spread throughout the Caspian Sea. For spawning,
it enters the Volga, Ural, Terek, Sulak, Samur, Lenkoranka, Sefid Rud, Kura,
Aras and rivers of the southern coast as far as Gorgan.

Ac. stellatus is found in the Caspian Sea, the Black Sea, and the Sea of
Azov, and very rarely in the Adriatic and Marmora Seas.

The starred sturgeon is a more pelagic species than sturgeon. Moving in
large depths in sea and river, it prefers to be kept in the water column. Within
its geographic range, the starred sturgeon taps the food-rich ridges and the
shelf zone of the sea, preferring the sea bottoms covered with silt or silt/sand,
which are rich in different species of minor crustaceans. It spawns on river
beds, mainly on stony ridges.

In spring, it makes spawning (anadromous) migrations from the Middle
and Southern Caspian to the Northern Caspian, from where mature fish enter
the Volga, Ural and Dagestani shoreline rivers to spawn. After spawning,
they migrate downstream into the sea to feed. Feeding migrations are
continuous movements of fish from one part of the sea to another in search of
food. Pre-wintering migrations of starred sturgeon begin earlier than those
of other sturgeons, namely —in August. The Ural starred sturgeon winters in
the Ural and Mangyshlak deep trenches; the Volga starred sturgeon — along
the Dagestani and Azerbaijani shores. Immature species prefer the Turkmen
shelf zone, where the water is warmer in winter.

Downstream migration of larval starred sturgeon to the Volga River occurs
in June-August, predominantly within a 3-m layer of water. It feeds mainly
on benthic organisms and fish. The starred sturgeon has a well-developed
olfactory organ. When searching for food, the juvenile is constantly moving
above the bottom and trying the substrate using tactile and taste receptors
located on barbels and lips. The adult starred sturgeon and adolescent fish use
the rostrum for digging into bottom sediments. When food item is detected,
the fish makes a rapid seizing-sucking movement with its protractile mouth.
Unlike other sturgeon species, the starred sturgeon’s capability to suck in
food objects is strongly developed.

The larvae transition to active feeding on the 5"-9* day after hatching
when their bodies reach 18-19 mm in length. The main food items are
Oligochaetae, Polychaetae, Crustacea, as well as larvae and pupae of
Chironomidae. During the first month in the sea, the juvenile feeds mainly
on amphipods. In the Northern Caspian, crustaceans prevail in the food diet
of the young starred sturgeon, whose body is up to 10 cm in length. In all
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subsequent years, the nereis together with higher crustaceans are the main
food of the starred sturgeon; however, alongside with nereis and mollusks,
fish - mainly herrings and gobies - play a significant role in the food supply
of starred sturgeons at feeding grounds of the Middle and Southern Caspian..
Of herrings, the starred sturgeon prefers common and anchovy kilkas and
gobies.

There are early- and late-run starred sturgeon stocks; spawning occurs
from April to September. Spawning grounds are located on a pebbled bottom.
Following runoff control activities, only five channel spawning grounds, with
an area of 112.8 hectares, survived out of 53 hectares of spawning grounds for
sturgeons in the Kura River and 290 hectares in the Aras River. In the Volga
River, the area of spawning grounds has been reduced by a factor of seven,
which has led to a sharp decrease in the number of sturgeons, including
starred sturgeon.

The fecundity of females is between 30,000 and 600,000 eggs. After
spawning, juveniles and spawners migrate to the sea.

Due to the damming of many rivers through a chain of hydroelectric
power plants, the eggs of starred sturgeons are incubated in hatcheries, and
the bred juveniles are released into natural water reservoirs.

The minimum age of starred sturgeon males in the commercial sites on
the Ural and Volga Rivers is 5-6 years. En masse males reach sexual maturity
at the age of 11-15 years; females — at 14-18. The number of males younger
than 12 years of age found in catches is approximately 10 times higher that
of females. At the age of 12-15, the preponderance of males over females is
reduced by a factor of two; from the age of 15 — females dominate over males.
After 25 years, the share of males and females does not exceed 0.3-1.1%. The
maximum age of males in the population is 27 years; of females — 30-31. The
starred sturgeon easily cross-breeds with the sterlet and barbel sturgeon.

Starred sturgeon meat has high taste qualities, may be kept in cold and
frozen forms, and can be used for preparing dried and smoked balyk products.
The caviar is used for the production of pressed and granular caviar, as it is
finer and less valuable than the caviar of the sturgeon and beluga.

The starred sturgeon swim bladder makes the best isinglass.
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STERLET - Acipenser ruthenus Linn’e, 1758

Common names: Russian — sterlyad; Azerbaijan — chyakya; English —
starlet, or sterlet.

In general the sterlet inhabits the rivers of the Caspian Sea, Sea of Azov,
Black Sea, and Baltic Sea basins. It is a freshwater fish that consistently lives
in the Volga and its tributaries, as well as the Ob and Irtysh rivers. It also
is found, although rarely, at the western coast of the Caspian. The sterlet
was recorded in the Baku and Kizil-Agach bays, from where occasional
species enter the Kura River. The sterlet is well-known in the Danube — as far
upstream as Vienna. There are historical records of the presence of sterlets in
the Kvaerner Gulf (northern part of the Adriatic Sea). Through a system of
channels, sterlets entered the Northern Dvina, as well as Lake Ladoga and
Lake Onega basins. In Siberia, this fish is found in the Ob, Irtysh and Yenisei
Rivers. There are no sterlets in the Pyasin, Khatang, or Lena, nor in rivers
further to the east, as well as the Amur (the Ob sterlet was transferred to the
Amur River).

The sterlet is easily distinguished from all other sturgeon species by its
size and its long narrow snout, long fringed barbels reaching the mouth, bi-
septate lower lip, and contacting side scutes. As already stated, instead of
the usual scales, all sturgeon species are covered with bony plates (scutes),
arranged on the body in five lateral rows, of which one occupies the middle
of the fish back, two are located on each side, and two — on the belly along
its edges; the area of skin between these scutes either is bare or covered with
minor bone scutes of various forms. Additionally, the sterlet’s dorsal scutes
are closely spaced; they number between 13 and 17, and each ends behind
with a rather sharp spine. The sterlet has very many lateral scutes — between
60 and 70, as well as 13-15 ventral scutes, and the latter do not contact one
another.
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The color of sterlet changes, subject to the location, and may be more or
less yellow. But the usual color of its back is grayish-brown or dark-brown;
its belly — yellow-white; its fins — gray. The length of the sterlet’s snout is also
subject to significant changes, and in many areas fishermen differentiate the
sharp-nosed sterlet and the tube-nosed sterlet.

Most rivers are inhabited by sharp-nosed (typical form, according to Berg)
and tube-nosed sterlet forms. The sterlets were transferred from the Northern
Dvina to the Daugava River (Western Dvina), as well as to the Mezen, Neman,
Onega and Pechora Rivers and to the Shuya (Onega Lake basin). In addition,
the Ob sterlet and the sterlet-sturgeon hybrid were transferred from the Ob to
the Amur. The sterlet was transferred to some lakes as well. The tube-nosed
(early-run) sterlet in the Volga and Kama grows quicker that the sharp-nosed;
it is more well-nourished and fertile. Usually, a commercial sterlet is 0.5-2 kg
in weight and 30-65 cm in length; it rarely is 3-4 kg in weight and 80-90 cm
in length, and a 6-8 kg sterlet is an exception. The maximum weight of the
sterlet is 16 kg; maximum length — 100-125 cm.

The sterlet prefers to live at the deepest spots in rivers, always staying
(creeping)at the bottom, and leads a very hidden life. It moves to shallow
areas (into grass and towards shores) only in the evenings or at nights, and it
either searches all holes and burrows of the river bans or rises to the surface
and gingerly, as if on the prow], turns belly up and catches with its mouth the
insects falling into the water.

Sterlet males reach sexual maturity at the age of 3-7 (mostly at 4-5) years;
females — at 5-12 years (mostly at 7-9) after reaching a length of 28-34 cm.
Fecundity of the Ob sterlet is between 6,000 and 45,000 eggs; the Irtysh sterlet
— between 6,000 and 16,000 eggs; and the Northern Dvina sterlet — between
4,000 and 140,000 eggs. Sterlets spawn in 1-2 years. Males in the Volga become
adults at the age of 3 years; females spawn in the sixth year of their life. The
Volga has both the early- and the late-run types of sterlet. Spawning takes
place in spring, from late-April to June, at a water temperature of between
7-10 and 20° C, on a pebbly floor with a high water flow rate. An egg is gluey,
1.9-2 mm in diameter. The incubation stage lasts four-five days. The prolarva
yolk sac is absorbed, depending on the temperature, over 6-10 days.

The sterlet feeds on invertebrates, mainly insect larvae, resting on
submerged snags. It devours the larvae of chironomids.

In nature the sterlet yields hybrid forms with sturgeon and starred
sturgeon (sturgeon ship, starred sturgeon ship). The sturgeon ship is rather
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common in the Volga; the starred sturgeon ship is common in the Volga,
Don, and Danube Rivers. A hybrid of the Siberian sturgeon and the Siberian
sterlet (the so-called “koster”) is well-known in the Ob and Yenisei Rivers. In
the Volga, through artificial fertilization, viable hybrids have been achieved:
sturgeon x sterlet and sterlet x sturgeon. Beluga-sterlet hybrids named
“bester” were moved to the Sea of Azov and some water reservoirs.

Nowadays, the number of sterlets in the Dnepr, Don, Kuban, Ural, Sura,

and the Upper and Middle Kama Rivers has fallen considerably, and it has
become a protected species here.
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STURGEONS IN WATER
RESERVOIRS OF OUR PLANET

Apart from the six species of sturgeon inhabiting the Caspian basin
described above, at least 18 more species relating to the order Acipenseriformes
are currently classified. These include the representatives of the sturgeon
(Acipenseridae) and spadefish (Polyodontidae) families.

Adriatic sturgeon (Acipenser Naccaril Bonaparte, 1836):

Arare, poorly studied species. Not large: as an exception, it can reach 2 m
in length and 25 kg in weight, but usually is far less.

It is very similar to the Russian sturgeon A. gueldenstaedti, may be its
deviated intraspecific form. It has larger number of gill rakers — 30-35, while
the Russian sturgeon usually has less than 30. The Adriatic sturgeon has 10-
14 dorsal scutes, 32-42 lateral scutesand 8-11 ventral scutes. The dorsal fin
contains 36-48 rays, and the anal fin — 24-31 rays. The body color varies from
grayish-brown to almost black; the belly is whitish.

It is a diadromous species. For spawning, it enters the Po, Adije, Brenta,
Liventsa, Tsetina, and other rivers of northern Italy, Yugoslavia, and Albania..
In seas, it stays near the shore, at depths of between 10 and 40 m, usually in
close proximity to river mouths. It migrates to the rivers of Italy during the first
months of the year and stays in fresh water until October. Spawning takes place
in February-March. Its growth, reproduction, fecundity, egg development,
feeding, and other aspects of its biology have not been studied.

Due to its rarity, this sturgeon species has no commercially value. No
data on its numbers is available. Currently, attempts at artificial breeding are
being made.

Amur sturgeon (A.schrenckii) — Amur River basin.

Common name: Buryat — kilimy; Chinese — tsilifu.

The Amur sturgeon is very close to the Siberian sturgeon, from which it
differs in the form of its gill rakers: they are not rhipidate, but unimucronate

and smooth. It is possible that the Amur sturgeon is just a subspecies of the
Siberian sturgeon.
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It is common in the Amur River basin, from the estuary to the Shilka and
Argun Rivers. It has semi-anadromous and non-anadromous forms; the latter
is represented with a number of local populations. It is 2 m in length and up
to 50 kg in weight (up to 160 kg in the past). Males reach sexual maturity at
the age of 10-13 years; females — at the age of 11-14. Spawning takes place in
the Amur River channel in May-June. Main spawning grounds are located
upstream from the city of Nikolayevsk-na-Amure. Fecundity makes between
29,000 and 434,000 eggs. Based on the nature of its diet, the Amur sturgeon is
a typical benthic feeder.

Atlantic sturgeon Acipenser sturio L., 1758
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Atlantic sturgeon Acipenser sturio

Common names: Baltic or German osetr (Russian); sturgeon (English);
Stor (German); stb’rje Norwegian); jesiotr (Polish); sampi (Finnish); esturgeon
(French)

Endangered species. Placed on the Red List of the International Union
for Conservation of Nature and Natural Resources (IUCN) (Category I), the
Red List of the USSR, and on a list of specially protected species of fish in
Europe.

Very large sturgeon, exceeding 3 m in length and 300 kg in weight. It has
9-16 dorsal, 24-40 lateral, and 8-14 ventral scutes, as well as 15-29 gill rakers.
The dorsal fin contains 30-50 rays, and the anal fin — 22-33 rays. Its scutes are
larger and thicker than those of a Russian sturgeon of the same size, and they
are radially striated. The spine in the pectoral fin is very strong. The snout is
more elongated than that of the Russian sturgeon. Barbels are located closer
to the mouth than to the snout end. The body color of adult fish varies from
grayish-green and grayish-brown to bluish-black.

It is a diadromous fish and in the past it entered many large European
rivers — the Neva, Western Dvina, Neman, Visla, Oder, Elba, Rhine, Seine,
Thames, Trent, Loire, Gironde, Duero, Guadalquivir, Rhone, Po, Danube,
and others. In the north, it was found as far north as Iceland and the White
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Sea; in the south — as far as the Mediterranean Sea and North Africa. It is
likely that the non-anadromous form of this fish inhabited Lake Ladoga.
Now this sturgeon species has completely disappeared in a vast portion of
the geographic area (Map 9). Very sparse populations were preserved in the
basis of the Gironde (France), Guadalquivir (Spain), Po (Italy), and Rioni
(Georgia) Rivers.

It lives in waters of ocean salinity, has been observed at depths of 200 m,
and makes lengthy migrations. The age of maturity differs in different parts
of the area. Generally, the southern populations mature 2-6 years earlier than
the northern populations. In the Gironde River, sturgeon males mature at
the age of 13-15 years with a length of 125 cm; females — at 16-20 years with a
length of 155 cm. In the Rioni River, male sturgeon become adults at 7-9 years
with a length of 96-110 cm; females — 8-14 years with a length of 137 cm. It
enters rivers from January through October; however, the migration peak
falls on the spring flood (April-May). Males migrate first, usually 2-3 weeks
earlier than the females. The Atlantic sturgeon would swim long distances up
the large rivers: the Danube — almost 1,000 km; the Oder — 500 km; the Rhine
— 850 km. Females prevail over males in populations. The sturgeon sex ratio
in the Rioni River is 1.3:1; in the Guadalquivir — 3:1. The spawning period
differs in different parts of the area. In the rivers of the Baltic Sea, spawning
would take place from June through August, and in the Black Sea (the river
Rioni) — in May-June.

Spawning grounds are stretches of a river that have a high-flow velocity
and a rocky or pebbly bottom. It spawns in a wide range of temperatures —
from 7.7 to 22° C. The absolute fecundity significantly varies from 200,000 to
5.7 million eggs. For sturgeon from the Rioni River, the number is 790,000-
1,820,000 eggs. Female sturgeon in Guadalquivir River lay between 289,000
up to 1,412,000 eggs. The eggs are from 2 to 3 mm in diameter. Depending on
water temperature, egg development takes between 3 to 14 days. During the
first year of life, juveniles migrate to river estuaries, where they live in brackish
water up to the age of 2-4 years, after which they migrate to the sea.

The Atlantic sturgeon differs from other European sturgeon species by its
more rapid growth, coming close to the beluga in this category. The highest
recorded age of a sturgeon is 48 years.

Juveniles in rivers feed on maggots, worms, crustaceans, and mollusks.
Adult sturgeons feed on benthic organisms (mollusks, polychaetes, shrimp)
and minor fish (sand eels, gobies). In the Black Sea, anchovy Engraulis
encrasicholus is the main prey. It continues feeding in winter, as well.
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Back in the late 19" and early 20™ centuries, the Atlantic sturgeon had
commercial value in many European countries. Between 150 and 200 tons (or
about 14,000-16,000 fish) of sturgeon were caught annually across the entire
geographic area. But in the 1930s, catches fell to 50-60 tons. In the USSR (Baltic
and Black Seas) during these years, approximately 8-10 tons were harvested.
Overfishing, runoff control activities, and progressive pollution of rivers,
where it entered for spawning, are reasons for the catastrophic decrease in
numbers, and this has placed this fish on the brink of complete extinction.
The total Atlantic sturgeon stocks in Gironde River at the beginning of the
1960s were determined to be only 1,000 fish. At present, the size of the largest
preserved Rioni population of sturgeons apparently does not exceed 300
specimens. This species can be saved only by immediate, joint efforts of a
number of countries directed to the artificial breeding. These measures are
currently being determined. However, it is extremely difficult to catch even a
few spawners in natural conditions to carry out this work.
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DID YOU KNOW ...

... that the scientific name of sturgeons translated from
Latin means “precious’.

... that the sturgeon has lived on Earth for more than five
million years, outliving even dinosaurs and mammoths.

... that in the time of Peter the Greatl it was ordered
that bells should not ring and that oar blades should be
wrapped in soft cloth to prevent scaring sturgeons during
their spawning period.

... that the Atlantic sturgeon is undoubtedly the largest
of all sturgeons. Back in 1939, a sturgeon 283 cm long and
weighing 130 kg was caught in Lake Ladoga. The Atlantic
sturgeon is on the list of fish which it is absolutely forbidden
to capture.

... that the largest sturgeon ever caught by an angler
weighed 212.28 kg. It was caught by Joey Pallotta on July 9,
1983 outside Benicia (California, USA.)

Few people know that sturgeons live for a very long time.
They can live for up to 150 years, but they are currently
endangered species.



Sturgeons — contemporaries of dinosaurs 129

Atlantic (long-nose) sturgeon (A. oxyrinchus) — Atlantic coast of America
from Labrador to the Gulf of Mexico.

This is a near threatened species listed in the Red List of the International
Union for Conservation of Nature and Natural Resources, under category II.

It is close to the Atlantic sturgeon A. sturio and sometimes considered
a subspecies of the latter. It is widespread at the coast of North America. It
is a very large sturgeon reaching 2.5-3.5 m in length and 160 kg in weight.
Historical sources of the first half of last century mention catching giant fish
weighing 270 kg (in 1932) and even 365 kg (in 1924).

It differs from the European Atlantic sturgeon by its longer upper tail
fin blade. Young and adult fish have approximately the same coloring: dark
blue (even black) head and back and lighter sides. The scutes are light and
contrasting in color. The underside is white, sometimes with a pink hue. The
range of these sturgeons extends along the Atlantic shores of North America
from Labrador and the St. Lawrence River in the north to Florida, the Gulf of
Mexico and lower Mississippi in the south.

This is typically a migratory fish. It goes to spawn upstream of many
rivers in Canada and the USA: the St. Lawrence and its tributaries, St John,
Delaware, Hudson, Potomac, Merrimac and relatively small rivers running
from the Appalachians (North and South Carolina, Georgia, and Louisiana.).
Its spawning travel is not that long, just 140-200 km from the sea. The vast
majority of spawners go upstream in spring, but some start traveling in winter.
In southern rivers spawning takes place in March and April and in those to
the north (the tributaries of the St. Lawrence) - in June. The water temperature
in the spawning period is 12-18°C. The eggs are relatively small, more than
100 per 1g, and their diameter is between 2.5 and 2.7 mm. Fecundity is very
high, up to 3.7 million; in large females it usually ranges from 800 thousand
to 2.4 million. After laying their eggs the spawners immediately return to the
ocean.

Juveniles grow quite quickly, and in August and September the under-
yearlings (St. Lawrence River) reach 13-20 cm in length. They stay for a few
years in the brackish waters of estuaries and then go out into the ocean after
reaching a length of 76-92 cm.
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The fish do not achieve maturity before they reach a length of at least
122 cm. In estuaries the juveniles feed on chironomids, larvae and mollusks.
Once in the sea, they feed on fish and mollusks.

There is no information available on the abundance of this species. Back
in the late 1970s and early 1980s, about 60 tonnes of sturgeon were caught
in South and North Carolina alone, while the total amount for the US and
Canada was approximately 100 to 130 tonnes. There are different commercial
fishing regulatory controls in different states: from absolute prohibition
through to licensed fishing and unrestricted catching.

Additional biological data is required to implement wide-scale stock
replacement of this sturgeon and to rear it artificially.

White sturgeon (A. transmontanus) — Pacific coast, from Alaska to
California.

Green sturgeon (A. medirostris) - Pacific coast, from the Aleutians to the
borders of Mexico.

Chinese sturgeon (A. sinensis) — Basins of Yangtze River, Pearl River and
Chinese Sea.

Shortnose sturgeon (A. brevirostrum) — North Carolina and Florida, the
USA.
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Lake sturgeon (A. fulvescens Rafinesgue, 1817) - The Great Lakes, basin of
St Lawrence River, the USA.

Common name: Lake Sturgeon, freshwater sturgeon, rock sturgeon,
bony sturgeon.

Freshwater sturgeon: a near threatened species listed in the [IUCN Red
List, under category II. The fish reaches 206 cm in length and can weigh up to
86 kg. It differs from the shortnose sturgeon A. brevirostrum, which inhabits
the same areas, by its longer sharpened nose and shorter upper tail fin blade.
Its coloration depends on its age and habitat. Usually its sides and back are
black and gray or olive-brown, and the underside is white or yellowish.
Young specimen are lighter in coloration than adults and have dark spots on
their sides and nose.

Freshwater sturgeon occurs across the basin of the Mississippi, in the
Great Lakes, and in the St Lawrence to the north up to Hudson Bay, Lake
Winnipeg, and the Saskatchewan River. It has also been introduced in a
number of smaller lakes of North America: Mendota, Monona, Vingra, Big
Cedar Lake etc.

The female sturgeons do not reach their maturity until the age of 20-25,
when they are 120-140 cm long, and thereafter they lay eggs once every 4 to
6 years. The males reach their maturity at the age of 15-20 when they are 100-
120 cm long, and then they go to spawn once every two years, while some of
them spawn each year.

The females usually live longer than the males: females make up 97
percent of sturgeons above 30 years old. The sturgeons spawn in rivers on
gravel between late April and mid-June. In the event of a high flood the
spawning begins when the water temperature reaches 14°C; while in case
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of low flood it begins at 14.5-15°C. The males usually come to the spawning
grounds before the females. They usually occur in groups of eight or more
specimens. The spawning begins when a sexually mature female approaches
the group. The fertilized eggs stick to pebbles and other solid substrate. The
fertility of females weighing 5 to 51 kg ranges from 50,000 to 667,000 eggs.
The diameter of the eggs is between 2.7 and 3.1 mm. The eggs take 5 to 8 days
to develop.

The sturgeons fatten in the coastal areas of lakes and rivers at depths
of not more than 10-15m. They eat mainly small bottom dwellers: mollusks,
larvae, leeches, crustaceans and other invertebrates, and less frequently they
feed on fish.

In the past, the commercial value of the lake sturgeon was greater than
that of two other species of American sturgeons (the long-nose and short-
nose) taken together. In 1880, 1,536 tonnes of this sturgeon was hauled in
Lake Michigan. In 1893 the catch on Woods Lake (Canada) was 640 tonnes.
Only 152 tonnes of this sturgeon was caught across its entire range of habitat
in 1951. The main reasons for the decrease in the population of lake sturgeon
in the XX century were intensive fishing, poaching and the pollution of water
reservoirs. Sturgeon hauling is now limited by a quota that permits the
catching of only sexually mature individuals. Some attempts at rearing are
being made.

Sakhalin sturgeon (A

mikado) — Pacific Ocean, Sea
: X2 ™ g e

of Japan.

Sakhalin sturgeon Acipenser medirostris

This is a very rare and poorly studied species that is threatened with
extinction (category I). It is listed in the Red Book of the USSR and the
Russian Federation. It is noted for its natural low abundance in its habitat.
These sturgeons reach a length of over 2 m and weigh more than 60 kg. There
are 8-10, 26-31 and 6-8 scutes on the back, side and the underside respectively.
There are 36 to 40 rays in the dorsal fin and 25 to 29 in the proctal. They also
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have 18-20 gill rakers. These sturgeons are also called ‘green surgeons’ for the
olive color of their back.

These sturgeons are widespread in the northern part of the Pacific Ocean
along both the American and Asian coasts. Along the coast of America they
occur from San Francisco to the Columbia River. Along the Asian coast they
occur in the waters of the Sea of Japan, from Hokkaido to Wonsan (Korea). In
Russian waters they occur from the Korean border to the estuary of the Amur
River as well as in some rivers of Primorski Krai and Sakhalin. They are also
recorded as having been caught in the Olyutor Bay of the Bering Sea.

This is a migratory fish that goes to spawn in small fast-flowing rivers
and does not travel far upstream. In the Far East most sturgeons go up the
Tumnin River that flows into the Tatar Strait. It apparently has two forms:
early-run and later-run. The later-run fish enter the Tumnin River in May
or June when the ice drift is over; the early-run fish go upstream in the fall,
during September or October, and spend winter upstream. The spawning
takes place in June or during the first half of July. For the first 4 or 5 years the
juveniles live in fresh water and they differ vastly in biological terms from the
juveniles of other migratory sturgeons; they are not mobile and spend most
of the time at the bottom. This is possibly a form of species adaptation that
protects juveniles from being carried downstream to the open sea and high
salinity waters too soon.

They reach their sexual maturity quite late: males at the age of around 10
years with a weight of 8-10 kg and females - 2 or 3 years later, when they are
greater in size. They do not spawn every year: the average interval between
spawning seasons is 4 years for males and 5 years for females.

These sturgeons are distinguished by their rapid growth, surpassing that
of the Amur and other sturgeons. A Sakhalin sturgeon can reach 25 kg by the
age of 18.

In 1986-87 attempts were made to organize the farming of Sakhalin
sturgeon. Several mature spawners (4 females and 2 males) were caught in
the Tumnin River and their roe was obtained. The eggs were very big, close to
those of the beluga in size, and weigh 25 to 34 mg. With a water temperature
of 10-14°C, their incubation lasted for 11 days. Unfortunately, almost all
juveniles obtained this way subsequently died.

There is no available information on its abundance in its natural habitat.
The main limiting factor is, apparently, the extremely limited available
spawning ground. It is forbidden to catch this sturgeon, but it is caught by
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poachers. The main controls aimed at increasing the abundance of this rare
species include increased protection of the spawning rivers and continued
activity in the area of fish-farming.

Siberian sturgeon (A. baerii) lives in Siberian rivers from the Ob to
Kolyma and in Lake Baikal.

Apart from the basin of the Ob with the Irtysh and Yenisei rivers, it occurs
further to the east, up to Kolyma River and in Baikal Lake.

The Siberian sturgeon differs from the sterlet by having fewer side scutes
(not more than 50); from the Russian sturgeon, to which the Siberian sturgeon
is close, it differs with its fan-shaped gill rakers and sharper snout. However,
the shape of its snout, just as with the sterlet, varies widely, and blunt-nosed
individuals occur in the same areas as the sharp-nosed.

Sizes of the Siberian sturgeon are different in different basins. 180-200 kg
sturgeons have been encountered in the Ob and Baikal; this figure was up
to 100 kg and up to 60 kg - for the Yenisei and Lena rivers respectively. The
average commercial weight of Ob sturgeon is 15-16 kg, compared to 4-6 and
2-3 kg for Yenisei and Lena sturgeon respectively.

The Siberian sturgeon is a catadromous fish. It fattens in the estuaries
of Siberian Rivers and travels many hundreds of kilometers upstream for
spawning: 2,500 km in the Ob up to the Novosibirsk hydroelectric power
plant facilities; 1,500 km in the Yenisei and 500-700 km in the Lena. This
migration lasts for more than a year and is interrupted by wintering in river
beds (early-runs). Apart from anadromous forms, the Siberian sturgeon also
has non-migratory species that reside in most rivers. It has been observed
that sexually mature catadromous sturgeons going upstream to spawning
grounds are gray or smoke-gray, while the resident sturgeon are usually
gray-brown. Similar differences in the coloration of these two forms have
been detected for Amur sturgeons. The Siberian sturgeon lives in very harsh
conditions, and grows more slowly than the Russian sturgeon, reaching
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maturity quite late: males - not before 15-18 and females - at the age of 18-
20. The Lena sturgeon matures more quickly: it reaches sexual maturity
earlier (males - in 11-13 and females - in 13-15 years) but it is small in size,
just like a sterlet (length of about 70 cm and weight of 1.5-2 kg). A few
thousand years ago the Siberian sturgeon entered Lake Baikal (probably
from the Yenisei basin through the lower Angara) and formed a unique
fluvio-lacustrine form that fattens along the coasts of this lake (up to 150-
200 m depth) and goes to the large tributaries to spawn (Selenga, Barguzin,
Upper Angara). The main spawning river is the Selenga where the fish go
1,000 km upstream.

The sturgeons in Siberian rivers spawn in the summertime - in June or
July; the Baikal sturgeon spawns a bit earlier - during late May or early June.
Its fertility differs between water bodies: 174,000 to 420,000 eggs in the Ob,
79,000 to 250,000 in the Yenisei and 16,000 to 110,000 in the Lena.

The sturgeons feed on various bottom-dwellers: larvae of chironomids,
trichopterans, mayflies, amphipods, freshwater shrimps, worms, mollusks,
and less frequently fish. The sturgeons do not cease feeding even in the
wintertime under the ice. The Siberian sturgeon is very undemanding and
has great potential for growth. The Lena sturgeons raised in the warm-water
farms located near power plants are growing 7-9 times faster than in natural
conditions.

Genus Beluga (Huso) - apart from the aforementioned beluga this
includes one more species Kaluga sturgeon (H. dauricus), which is found only
in the Amur River basin. It never goes out to the sea from the Amur estuary.

Common name: tsinhuan-yui (Chinese).

Kaluga sturgeon (Huso dauricus)

The Kaluga sturgeon is one of the largest freshwater fishe in the world,
reaching a length of 3.7 m and weight of 380 kg; in the past, individual
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specimens over 5m long had been caught. The regular commercial weight of
Kaluga sturgeon is 50 to 100 kg. The highest reported age is 55 years.

The Kaluga sturgeon reaches sexual maturity at 18-22 years. Lives for
48-55 years and reaches 3.7-5.6m length and might have weight of 382 kg
and above. Spawns predominantly in spring. Average fertility is 1.5 million
eggs.

The Kaluga sturgeon is a predator. As early as its first year of life, it feeds
on small fishes and invertebrates, and the larger specimens eat even Siberian
and humpback salmons. Instances of cannibalism peculiar to this fish have
recently increased.

Subfamily of shovelnose sturgeons
(Scaphirhynchinae)

The shovelnose sturgeons belong to the family Acipenseridae and appear
to represent a relic of the fauna of the prehistoric world. Indications of this
are, on one hand, its strange shape, which resembles the shape of antediluvian
creatures, and on the other hand, the fact that it exists in the Amu Darya and
the Mississippi rivers - water bodies of two distant continents separated by
a huge ocean. This fact confirms the assumption that these continents were
most probably interconnected during one of the geological epochs.

The subfamily Scaphirhynchinae contains some
unique types of fish, which are well adapted to living in
a fast stream of water that carries a large quantity of
suspended particles. The shovelnose sturgeons have
very small eyes, often almost completely covered with
skin, and eyesight does not play an important role in the
lives of these fish. On the other hand, their sense of touch
is well developed, for which they use long barbels and,
apparently, the entire lower surface of the snout. Its big
bony scutes, which form a kind of mail, provide good

Shovelnose protection against mechanical damage and solid particles
sturgeon head carried by the stream. The flat shovel-like snout helps
(bottom view) the fish to retain stability in the fast stream: the above

current running forces the fish to the bottom.

The shovelnose sturgeons are widespread in two regions of the globe:
American shovelnose sturgeons (Scaphirhynchinae) live in the Mississippi
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River system, and false shovelnose sturgeons (Pseudoscaphirhynchus) occur
in the basins of the Amu Darya and Syr Darya rivers. The Central Asian
shovelnose sturgeons differ from their American counterparts with their
shorter caudal peduncle, which is not entirely covered with spikes, as well as
with their underdeveloped air bladder (American shovelnose sturgeons have
a well-developed air bladder).

Genus shovelnose sturgeon (Scaphirhynchus)

The common shovelnose sturgeon (S. platorynchus) inhabits the
Mississippi River and Missouri River systems. Its length is up to 90 cm. These
sturgeons spawn in spring and summer and for this purpose they travel to
tributaries with rocky bottoms. They mainly feed on water insect larvae.
Common shovelnose sturgeons were commercially important in the past.
However, their abundance has now dramatically decreased.

Pallid sturgeon (Scaphirhynchus albus Forbes et Richardson, 1905) —

Lower Missouri River basin.

Pallid sturgeon (Scaphirhynchus albus)
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This is a very rare and endangered species, included in the [UCN Red
List, category I.

Pallid sturgeons reach a length of 1.5 m and weight of about 32 kg. Like
other sturgeons, pallid sturgeons have five rows of thick cartilage plates. They
have a shovel-like snout and four barbels which descend from the snout in
front of the mouth. The two inner barbels are approximately half as long as
the outer ones. They do not have plates/scutes on their undersides.

Pallid sturgeons occur in the Mississippi and Missouri rivers within
the states of Montana, Dakota, Kansas, Nebraska, Illinois, Arkansas and
Missouri, as well as southward to Louisiana. They are considerably scarcer
than the other shovelnose species which inhabits this area, S. platorynchus.
Their biology remains poorly studied. These sturgeons live in fast-flowing
rivers near solid sand or gravel bottom. In populations the females dominate
(by 2:1). They spawn between the months of June and August. The eggs are
very small and are laid onto the bottom. The sturgeons feed on insect larvae
and small fish and grow much faster than S. platorynchusi. Reasons of their
low abundance are not known.

A number of US states (Missouri, Illinois, etc.) have banned the catch of
this species. By way of control measures it is proposed to establish a size limit
and hauling ban, at least for the spawning period.

Genus false shovelnose sturgeon (Pseudoscaphirhynchus)

Represented by three species, of which two - the large Amu-dar
shovelnose (Pseudoscaphirhynchus kaufmanni) and small Amu-dar shovelnose
sturgeon (Pseudoscaphirhynchus hermanni) - are found in the Amu Darya, and
one - the Syr-darya shovelnose sturgeon (Pseudoscaphirhynchus fedtschenkoi)
- in the Syr Darya. Two latter species have always been very rare. Scientists
have learned about them only recently - late last century. A.P. Fedchenko,
the eminent Russian geographer and traveler, discovered the Syr-darya
shovelnose sturgeon in 1871; the large Amu-dar shovelnose was found in
1874 by the famous natural scientist M.N. Bodganov; and Academician L.A.
Severtsov, a zoogeographer, discovered the small Amu-darya shovelnose
sturgeon in 1876.
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The false shovelnose sturgeons inhabit the plain stretches of these rivers,
from the seashore to the piedmont regions. They do not enter the salty water
of the Sea of Aral. The Central Asian shovelnose sturgeons are not very large.
The largest of them, the large Amu-dar shovelnose, reaches 58 cm in length
and 760 g in weight (as an exception, specimens weighing up to 2 kg have
been encountered in the past.) The small shovelnose sturgeons are much
smaller, up to 27 cm; their Syr Darya counterparts are of the same size.

The false shovelnose sturgeons are typical river channel dwellers. They
prefer to stay on sand and gravel shallows and in distributaries. To prevent
being carried away by the stream, the small and Syr-darya shovelnose
sturgeons have, apart from their wide and flat snout, the unique creasy
shape of their pectoral fins, which act as a surculus. The large Amu-darya
shovelnose sturgeons (and some specimens of Syr-darya sturgeons) have the
upper blade of tail fin stretched into a long thread that apparently performs
the function of a stabilizer.

Head of Shovelnose Sturgeon

The large shovelnose sturgeons also have 1 to 9 spikes on the tip of their
snouts, which probably play an important role in spawning in a fast stream.
The shovelnose sturgeons spawn on coarse-grain sand shallows and over
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scattered rocks in the river mouth in shallow water (1.5-2m.) Spawning takes
place in early spring between March and April when the water temperature
is 10-14°C. The female shovelnose sturgeon may lay up to 15,000 eggs, but
usually lays within 2,000; the Syr-darya shovelnose sturgeons lay up to
1,500 eggs; the fertility rate of the small shovelnose sturgeon is unknown.
These sturgeons reach sexual maturity at the age of 6-7 years; males usually
reach maturity a year before females. Apart from the regular form, the large
shovelnose sturgeon also has a stunted dwarf form that reaches maturity
at a length of 23-24cm and weight of only 39-40g. The favorite food for
shovelnose sturgeons are small bottom-dwelling invertebrates (larvae of
chironomids, trichopterans, mayflies) and fish roe. The large shovelnose
sturgeons also feed on larger prey (the young of barb, razorfish, loach and
ostroluchka (Capoetabrama kuschakewitsch.)

Large Amu-dar shovelnose sturgeon (Pseudoscaphirhynchus kaufmanni
Bogdanov, 1874) - inhabits the Amu Darya River.

Common name: hackleback, small beluga (Russian); tash-bekre, donguz-
balik (Uzbek).

This is a rare and endemic endangered species (category I), which is
included in the Red List.

The largest of the central Asian shovelnose sturgeons attains a length of
58 cm (without the tail thread) and a weight of 760 g; individual specimens
weighing up to 2 kg have been encountered in the past. This sturgeon has a
very wide shovel-shaped snout. There are between 1 and 9 spikes on the tip
of the snout. The upper blade of the tail fin stretches into a long thread that
performs the function of a stabilizer. Just like other shovelnose sturgeons, large
shovelnose sturgeons have very small eyes, often almost entirely covered with
skin. The bony scutes on the body are very big and form a distinctive mail
that protects the fish from mechanical damage. There are 9-15 scutes in the
back row, 28-40 on the side, and 5-11 on the underside. The coloration varies
significantly from dark-brown to black and gray. The underside is gray-white.

In the past these sturgeons were encountered in the entire lowland
part of the Amu Darya from the Panj River to the seashore, as well as in the
lower Vakhsh, Kafirnigan, Surkhandarya and Kyzylsu. Today, following the
regulation of the Amu Darya and a number of its tributaries. it is preserved
in small numbers only upstream of Chardzhou.

For a long time the indigenous people along the Amu Darya restrained
from eating large shovelnose sturgeons due to their long ‘tail’ resembling that
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of a mouse or snake (hence the local name of this fish, which means mouse-
or snake-tail.) It was the Ural Cossacks who resettled to the Amu Darya in the
late XIX century who started catching shovelnose sturgeons. In terms of its
taste their meat resembles that of a sterlet.

As with other shovelnose sturgeons, these sturgeons are typically
fluvial fish that inhabit the coastal areas of the main channel on sand/
gravel shallows or hard argillaceous bottom, often among the islands in
the middle of the river. Their large lower mouth that protrudes in the form
of a tube enables them to suck in small water invertebrates, like larvae and
pupae of chironomids, trichopterans and mayflies, from the soil. The large
shovelnose sturgeons also feed on small fish species such as the young
of barb, razorfish, loach, ostroluchka (Capoetabrama kuschakewitsch). Their
favorite food is the roe of other fish species. The have two environmental
forms: large and small. The large form attains sexual maturity at the age of
6-7 and body length of over 40 cm; the small, stunted form attains maturity
at the same age but with a length of 23-30 cm. These two forms also differ
in fertility: the large form may lay between 10,000 and 15,000 eggs, while
the small lays 1,000 to 2,000 eggs. The males usually reach maturity a year
before females.

The shovelnose sturgeons spawn on coarse-grain sand shallows and over
scattered rocks in the river mouth in the fast stream. Spawning takes place
in early spring between late March and April at a water temperature of 10-14
deg C. The roe is of a bottom type and adhesive, with a diameter of 1.5 to 2.7
mm. The sex ratio at the spawning grounds is 1:1.

The range of the shovelnose sturgeons has reduced and their abundance
has fallen dramatically due to the construction of irrigation facilities that
has caused irreparable damage to the natural reproduction of these fish.
Many young individuals also die in the irrigation channels which they enter
through water-intake facilities. Poaching has also caused a not inconsiderable
amount of harm.

Inrecentyearsattemptshavebeen madetokeep andbreedlargeshovelnose
sturgeons in artificial conditions. The fish lived at the Moscow Zoo in special
aquariums with a circular flow of water. They fed eagerly on bloodworms,
earthworms, minced meat and fish and squid. Using hypophysial injections,
the scientists managed to make the fish attain sexual maturity in experimental
conditions and succeeded in obtaining fertilized eggs from them. These eggs
were incubated for 77 hours at a water temperature of 20 deg C but all the
hatched fries died due to technical problems. This experiment in keeping
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shovelnose sturgeons in captivity showed that these fish are extremely
sensitive to a change in the water chemistry and to pollution. One of the main
reasons why their abundance has decreased so dramatically may be that they
were poisoned as a result of the large amount of chemical products associated
with cotton growing (fertilizers, herbicides etc.) which are discharged into
water bodies. Developing sturgeon farming technology is an exceptionally
topical issue, as this is, essentially, the only way to save these wonderful fish.
Measures to prevent their getting into water intakes need to be significantly
stepped up, by installing fish protection structures at the intake of irrigation
systems and at pumping stations. The river areas where these sturgeons are
still preserved must be put under special protection.

Small Amu-darya shovelnose sturgeon (Pseudoscaphirhynchus hermanni
Kessler, 1877) — inhabits the Amu Darya River.

Small Amu-darya false shovelnose sturgeon
(Pseudoscaphirhynchus hermanni)

Critically endangered species (category I).

It was first described in 1876 by Academician A.N. Severtsov. The small
shovelnose sturgeon is much rarer than the large. They reach a length of
27 cm. They differ from large shovelnose sturgeons by their smaller size, lack
of tail thread and spikes on the snout; furthermore, their snout is longer and
thinner. They also have distinctive creases on their pectoral fins, which act as
a surculus to prevent the fish being carried away in a fast stream.

These sturgeons were widespread in the plain areas of the Amu Darya
River system from the town of Termez to the mouth; they often occurred
in the vicinity and upstream of Chardzhou. Unlike the large shovelnose
sturgeons, they adhere to the deeper sections of the river channel where there
are boulders, argillaceous rocks or pits.
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Their biology is virtually unknown. They reach a length of 20 cm and
weight of 15 kg at the age of 5. Their spawning grounds and periods are also
unknown. Insect larvae and fish roe have been found in their guts. In natural
conditions they apparently hybridize with large shovelnose sturgeons.

The reasons why this species is critically endangered are the same as for
large shovelnose sturgeons. We know of no instances of this sturgeon being
caught in recent years. It is possible that they still remain in the unregulated
parts of the Amu Darya, upstream of Chardzhou.

Syr-darya shovelnose sturgeon (Pseudoscaphirhynchus fedtschenkoi
Kessler, 1872) — inhabits the Syr Darya River.

Syr-darya false shovelnose sturgeon (Pseudoscaphirhynchus fedtschenkoi)

Very rare and possibly extinct species. Listed in the Red Book of the
USSR.

This is the only sturgeon species represented in the Syr Darya. This
sturgeon was discovered by the eminent Russian geographer and traveler
A.P. Fedchenko in 1871. It is up to 27cm in length (without the tail thread). It
differs from the small Amu-darya shovelnose sturgeon by the greater number
of scutes on its back (15 to 20) and sides (37 to 46). In external appearance it
is similar to the small Amu-darya shovelnose, having the same creasy shape
on their pectoral fins. The snout shape varies significantly. Some individuals
have a well-developed tail thread and some have none.

These sturgeons are typically fluvial fishes. They inhabited the plain
stretches of the Syr Darya from the town of Balikchi to the mouth of the
river. They occurred most frequently in the vicinity of Chinaz. Their favorite
habitats are river areas with a sand bottom and fast-flowing stream. Initially
they were noted within the fauna of the dammed lakes in the Syr Darya River
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basin: Chardarya, Farkhad and Kayrakkum. The sturgeons spawned during
the second half of April, on the stream over rocky bottoms. They attained
sexual maturity at the age of 6. The fertility rate is 850 to 1,500 eggs. The roe
is small, 1.3-1.8 mm in diameter.

This sturgeon feeds mainly on small bottom-dwelling invertebrates. It
has always been a rare species. The reasons for their decreasing numbers are
the same as for false shovelnose sturgeons - regulation of the Syr Darya River
flow, water off-take for irrigation purposes and violation of the conditions in
which they reproduce. There have been no reported catches of the Syr-darya
shovelnose sturgeon for the last twenty or thirty years. It could still remain in
the upper unregulated part of the Syr Darya, which is still poorly studied. A
fish survey needs to be performed in this area as soon as possible and if the
shovelnose sturgeon has been preserved there this area must be put under
special protection and declared a natural reserve.
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PADDLEFISH FAMILY (POLYODONTIDAE)

In contrast with sturgeon, paddlefishes do not have any scutes. They have
an elongated and slender body, which is either ‘naked’ or covered with small
scattered plates, and a very long snout in the shape of an oar or sword, with
two small barbels on its lower surface. The side line grooves on the head and
body are surrounded with bonelets. The young individuals have small teeth
on their jaws. In respect of their other features they resemble sturgeon.

There are only two extant species of these fish: the American and the
Chinese paddlefish.

The American paddlefish (Polyodon spathula) lives in the waters of lakes
and rivers of the Eastern part of the USA down to Texas and in the Mississippi
River system.

American paddlefish (bottom and side view)

The American paddlefish (Polyodon spathula) is quite a large freshwater
fish that reaches over 2m in length and can weigh over 70 kg; in the early
1960s the average fish weight in catches was 14 to 16 kg. They occur in
the Mississippi River and its tributaries, the Ohio, Missouri and Illinois and
in other rivers flowing to the Gulf of Mexico, as well as in a number of lakes
connected to the Mississippi River system.

The distinguishing feature of the appearance of the American paddlefish

is its long snout (rostrum) that has the shape of an oar and makes up to 1/3 of
the entire body length. Its mouth is non-protractile.




146 G.M.Palatnikov, R.U.Qasimov

The American paddlefish is the only species of sturgeon that feeds on
zooplankton. It swims in the water column with its mouth open wide and filters
pelagic crustaceans using its gill rakers which are long and closely spaced; here
its flat snout plays the role of a trail cover. It is aptly called a living plankton
sampler. Insect larvae are found much more rarely in the guts of the fish.

The American paddlefish spawn in the Mississippi between late April
and early May at water temperature of 14-16 deg C. The eggs are laid on the
gravel bottom at a depth of 4.5-6 m and hatch over 9 days at a temperature
of 14 deg C. The fertility rate is between 82,000 and 269,000 eggs. In terms
of their structure, color and how they develop the eggs are very similar to
those of a sturgeon. Their diameter is approximately 2.5 mm. The American
paddlefish gather in big shoals when they are going to spawn. This species
does not spawn every year. The minimum length (age) of sexually mature
males and females is 100cm (7 years) and 130 cm (13-14 years), respectively.
In the early 1940s the annual haul of these fish in the USA amounted to about
10,000 hwt. Their roe was of special value. Later on anthropogenic factors
resulted in this species diminishing, and some attempts were made to rear it
artificially. The American paddlefish is also of interest in terms of its possible
introduction in our southern water bodies and use in aquaculture.

The Chinese paddlefish (Psephurus gladius) lives in the Yangtze River, China.

The Chinese paddlefish (Psephurus gladius)

Its biology is poorly studied. The largest freshwater fish in the world,
the Chinese paddlefish reaches 7 m in length. It has a sword-shape rostrum
that makes up to 1/3 of its entire body length. In contrast with the American
paddlefish, the Chinese paddlefish has a protractile mouth and differs from
the former not only in its size but in its tastes: it is not content to feed on
plankton, but also hunts large fish.

This species is so rare that its habits are virtually unknown. Due to its
rarity it is of insignificant commercial importance.



Sturgeons — contemporaries of dinosaurs 147

WHAT DOES MAN
GET FROM STURGEON?

Fish has been one of the main sources of protein for man since long time.
Its exceptional edibility and tastiness, and easy availability made the sturgeon
a subject of hunting long before the beginning of our era. No any other fish
family has ever been exploited by man for so long and so intensively! Today
sturgeon is still a very valuable commercial commodity. Its caviar and meat
are highly valued on the world market. For this reason commercial hauling
of these fish has always been highly intensive.

In the Middle Ages large shoals of sturgeons moved up many European
rivers including the Thames in England, the Seine and Gironde in France, the
Po in Italy, the Ebro and Guadalquivir in Spain, as well as the upper reaches of
the Danube. There were so many sturgeons in Germany that labor contracts
even included a clause which prohibited making workers eat fish more than
twice a week.

In Russia sturgeon was a source of food as early as the XII century, while
the Europeans were afraid to consume it for another five centuries.

Don’t believe it when people try to tell you that in Russia black caviar
has long been a luxury delicacy. This is not exactly true. The traveler William
Cox wrote that during the reign of Catherine II in the Summer Garden in St
Petersburg on one of the feast-days the tables for common people ‘were strewn
with all kinds of delicacies: high pyramids of bread hunches with caviar, dried
sturgeon, carp and other fish decorated with crayfish, onions and cucumbers.’
The princes and boyars did not consider caviar a delicacy, preferring to have
golden pike caviar on their tables. However, the common people did not
shrink from eating sturgeon caviar. A universal food item was pressed and
especially saccate caviar, which was purchased by poor people. Late XVIII
century Prince Peter Bagration enlisted Marie-Antoine Careme, a recognized
authority in European cookery, who had once worked in Cuba and had been
a personal chef to the banker Rothschild, and even the British king. In his
letters home the all-time king of all French chefs described in great detail the
particular features of the Russian way of life and, of course, the cuisine. The
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chef mentioned various dishes made from vegetables, mushrooms, berries,
but especially those made from fish. Among the latter he highlighted sturgeon
caviar, which he genuinely admired. Thanks to him, the term caviar became
international. The word khavyar from which the English term ‘caviar’ was
supposedly derived, is first encountered in the records of Khan Baty, dated
1240. Khan himself learned this word from the Persians, who loved the dish
called ‘chav-jar’, which can be roughly translated as “meal of strength’.

The roe is obtained from the reproductive organs of the female, the
ovaries. The ovaries consist of two symmetric flattened shaped cylinders. In
terms of their weight the ovaries comprise a significant part of the body of the
fish: up to 34.5 percent of a female sturgeon. However, roe cannot be obtained
from every fish; first it must reach sexual maturity.

As they ripen, the egg shells harden and become stronger, and at certain
stage become easily detached from the connective tissue of the ovary and
from each other. At this stage the roe is considered the best to be prepared
for caviar.

The yolk mass (protoplasm) of an egg represents a colloid system with its

components presented as an emulsion. To prepare high-quality caviar the roe
must be extracted straight after killing the fish and brined immediately.

Layout and structure of sturgeon roe

Fig. A. shows a sturgeon egg consisting of a multilayer shell (1) and
vitelline substance with fat drops. Fig. B shows the ripened sturgeon egg,
which has a shell (1), vitelline substance (2), fat drops (3), and embryo vesicle
(ocellus) (4).
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The proteins in the roe are complete and mainly classified as those of
the globulin or albumin class. The roe fat is characterized by a higher iodine
absorption number than that of the meat of the same fish, and contains a
large amount of very useful Omega-type polyunsaturated fatty acids. The
roe fat contains a large amount of cholesterin (1.5 to 14.0 percent), lecithin (1.0
to 43 percent), as well as vitamins A, D, B, C. Furthermore, the roe contains
significant amounts of S, K, Na, Ca, Mg, as well as Si, Zn, Fe, Mn, ], etc.

The human body ingests the proteins, fat and mineral substances from
the roe much easier than those contained in the meat of the same fish, which
is the main therapeutic advantage of caviar.

To remove the ovary with the roe from the fish belly, it is cut open and the
fish, naturally, dies. Today more merciful method, called ‘sturgeon milking’,
is used: the fish is caught and given a pain-killer shot, then the roe is removed,
the belly stitched up, and the fish is returned to the water.

The caviar of each fish species is packed in cans with lids of a specified
color.

Beluga and starlet caviar Russian sturgeon caviar Starred sturgeon
blue lids yellow lids red lids

According to their market value, beluga caviar is ranked No.1, followed
by Russian sturgeon and starred sturgeon caviars.

According to the Russian classification, the bigger and lighter in color the
eggs in the caviar, the higher the caviar is valued. A good example is beluga
caviar, which is lighter in color and greater in size than the smaller caviar of
the Russian sturgeon or starred sturgeon.

Unlike Russia, where sturgeon caviar is classified only by the species
of fish from which it is extracted, European caviar experts have their own
system of sturgeon caviar classification. According to them, the age of fish
and its genetic and territorial origin are of great importance.

Experts can easily determine the difference between samples of caviar of
one species of fish obtained from different water areas, or between samples
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of caviar taken from American, Russian and Iranian sturgeons. They do it
according to DN A analysis technology to which caviar is subjected everywhere
in the West, because people pay good money for the caviar and do not want
to be cheated and instead of high quality caviar be provided with illegally
produced caviar containing sand, dirty water and lots of bacteria.

For example, caviar gourmets say the very dark-grain caviar taken from
15-20 year old starred sturgeon differs in taste from that of the 30 year old fish
of the same species. If the starred sturgeon is 35 years old, its caviar is called
‘classic gray’ and its grains are light in color. Starred sturgeon caviar has a
distinctive taste that cannot be confused with that of other sturgeon caviars.

In the West Russian sturgeon caviar is also split into several types: the 20
year old sturgeon produces the “royal black caviar”, which is totally black in
color. A 45-year old sturgeon produces Rogen Osietra, while a sturgeon more
than 85 years old produces the gold-colored “Imperial caviar”. Sturgeon
caviar may have a natural flavor resembling the taste of a walnut.

The beluga lays eggs of time-stained silver, from black and gray to silver-
anthracite. Beluga caviar has large eggs with a thin skin and a fish-meat taste,
softer than that of other sturgeons.

The most exotic caviar of all sturgeons is The Golden Caviar. It has a
goldish and amber color unmatched among the caviars of other fish. The
most unusual in color, the goldish sturgeon caviar is called ‘royal’. In past
times royal caviar was supplied to the emperors of Manchuria, the tsars of
Russia and even to the Vatican. In Iran it was served only to the Shah’s table
and anyone who tried to sell or eat gold caviar had his right hand cut off.

As for the stories of golden caviar from a hundred-year old beluga, these
are just a fairy tale. In fact, the hue and color of sturgeon roe depends not on
the age of the fish, but on the quantity of pigment in the ovule, specific to
each individual species. It also depends on the individual life conditions and
feeding specifics of each fish. Furthermore, sturgeons with ‘royal’ caviar do
not necessarily have to be albinos. The main value of ‘royal’ caviar is not some
distinct and heavenly taste but its scarcity.

As early as several hundred years ago people knew of the positive
influence of caviar on human health. Even today it is given to children to
prevent rickets and to patients undergoing post-surgical rehabilitation. In the
past people extracted oils from the caviar and drank it, just as cod liver oil is
drunk in Western Europe, thus obtaining the vitamins required for the body.
The last Russian tsar, Nicolas II, believed in the curative properties of caviar
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so passionately that he made his children eat one spoon of this delicacy per
day. The kids did not like the caviar, so the chef mixed it with mashed banana
and spread it on French rolls.

Sturgeon is a valuable commercial commodity. Its caviar and meat are
highly valued on the world market. For this reason the commercial hauling
of these fish has always been highly intensive. However, not everyone
knows that the sturgeon is not only meat and caviar. The organs and tissues
of sturgeons are used to obtain very valuable drugs and products used in
various spheres of human life.

From the earliest times isinglass has been obtained from the airbladder
of the sturgeon. There are many sorts of isinglass classified by their origin:
Russian, Indian, Brazilian and North American; however, all of them are
obtained from the airbladders of various, predominantly large, fish. The
most valuable isinglass is produced from the sturgeon airbladder. It is much
stronger than other types of glue. Isinglass is used to glue antiques and, in
a larger quantity, to fine, or to settle suspended solids in fermenting liquids,
mainly expensive sorts of beer and wines; it is also used in the production of
the most valuable sorts of candies.

The chord of a sturgeon is used to obtain a substance used to restore
pictures and mosaics.

In the XIX century pharmacists in London made capsules with caviar-
derived oil and sold them as vitamin additives.

In 1964, the French cosmetics company, Ingrid Millet, started to utilize
the useful properties of caviar based on a study of the similarity between the
chemical composition of caviar eggs and human skin cells. It was found that
caviar greatly intensifies the production by skin layers of a special protein,
collagen, which normally declines in quantity with ageing. Collagen is a part
of the walls and structure of the cells and is responsible for skin strength.
Another wonderful feature of caviar is that its cells have a configuration
resembling that of the human skin, which greatly boosts the rejuvenating
effect. Caviar contains an extremely high percentage of natural lecithin,
43%, as well as basic vitamins: A, B, D, E, C, B1, B2, B6, B44, B12 and PP.
Furthermore, an extract from the ‘black pearls’ of white sturgeon contains
very high quantities of mineral salts, such as sodium, potassium, phosphorus
and calcium. Moreover, the extract contains significant amounts of Co, Cu, Si,
Zn, S, Cl, Mg, Fe, Mn, ], as well as amino acids and other useful elements.

The company makes products based on the oils contained in caviar.
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Experts say the caviar extracts help fight the ageing process. Ingrid Millet
uses only the highest-quality caviar to make its products.

The Swiss cosmetics company, La Prairie, is also famous for its products
containing caviar.
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La Verdie firm has produced an entire collection of cosmetics on the basis
of extract from white sturgeon caviar which is saturated with vitamins and
microelements.

At present some companies in Russia use sturgeon caviar to produce
regenerating balsam Ulma that enhances immunity and greatly boosts
rejuvenation processes. It strengthens blood vessels, kills bacteria and is anti-
inflammatory. It also helps to dissolve pseudinoma and normalizes the work
of the central and peripheral nervous system.

Scientists at the Institute of Physiology of Azerbaijan used the sturgeon
gonad to obtain and introduce the drug Antiheparin (protamine sulfate),
which is a natural antiheparin used to treat cardiovascular diseases.

The gonads are also used to obtain Polidan (sodium nucleospermate),
which stimulates leucopoiesis and increases the quantity of mature leucocytes
in blood.

Sturgeon sperm is used to obtain Derinat (sodium deoxyribonucleate),
which is a sodium salt of the natural DNA extracted from sturgeon milt. This
is a powerful cell regeneration stimulator and hemopoiesis stabilizer. It is
a universal metabolic modulator. Derinat is also unique because its healing
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properties do not have analogues anywhere in the world. Originally, the drug
was developed to protect against radiation exposure. Later on, during clinical
tests and practical application it became clear that it not only activates but
actually improves the body’s immunity.

When treating oncological illnesses with Derinat, hematosis intensifies
impeding cancerous growth; when used simultaneously with chemotherapy,
the patient’s health remains stable, with no feelings of nausea or faintness,
and the hair does not fall out. In other words, Derinat does not allow the toxic
antibiotics to suppress the cell.

This drug has proved itself in cardiology. It helps avert the course of
coronary disease by significantly improving the blood supply. It can prevent
a heart attack and its complications. It is known that some cells of the cardiac
muscle die as a result of a heart attack. If Derinat is injected in time, the cells
survive and restore their functionality.

Derinat is also effective in treating thermal burns. Its application relieves
acute pain and helps avoid heavy infectious complications and restore the
skin integument and elasticity. If the wounds are deep, Derinat shots are
given to prevent the formation of abscesses in the tissues.

Therefore, the value of sturgeon for mankind is far from being limited to
its gastronomic properties.
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STURGEONS AND THE PROBLEM OF
BIODIVERSITY PRESERVATION

Biodiversity — an abbreviation for biological diversity; means the variation
of life forms in all its manifestations, from genes to the biosphere. A great deal
of attention began to be paid to the study, use and preservation of biodiversity
following the signing by many countries of the United Nations Convention on
Biodiversity (United Nations Conference on Environment and Development
(UNCED), Rio de Janeiro, 1992).

There are three main levels of biodiversity:

— genetic diversity reflecting intraspecific diversity and is caused by
the variability of individuals;

— species diversity reflecting the diversity of life forms (plants, animals,
mushrooms and microorganisms). At present around 1.7 million species have
been described, although some estimates bring their total number up to 50
million;

— ecosystem diversity covering the diversities between different types
of ecosystems, diverse habitats and ecological processes. Ecosystem diversity
is identified not only in terms of structural or functional components but also
in terms of scale, from microbiogeocenosis to the biosphere.

Sometimes landscape diversity, reflecting the specific features of an area
and the impact of local, regional and national social cultures, is identified as
a separate category.

All the levels of biological diversity are interconnected: genetic diversity
promotes species diversity. Ecosystem and landscape diversities create the
conditions for the evolution of new species. Enhancing species diversity leads
to an increase in the overall genetic potential of life forms in the Biosphere.
Each species contributes to the diversity, so from this point of view there is no
such thing as a useless or harmful species.

Species are not distributed evenly over the Earth. Species diversity is
consistently richer in the tropics and reduces towards the poles. The most
species-rich ecosystems are the tropical rainforests, which cover nearly 7
percent of the surface of the globe and contain more than 90% of all species.
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Through the geological history of the Earth the biosphere has experienced
a constant process of species appearing and disappearing; all species have
a finite period of existence. Extinction has been compensated for by the
appearance of new species and, as a result, the total number of species within
the biosphere rose. The extinction of species is a natural evolutionary process
that takes place without human intervention.

In the last century human activity resulted in a species extinction rate
estimated at 40,000 times the natural extinction rate (according to some estimates).
The effect of anthropogenic factors is leading to a reduction in biodiversity due
to the elimination (extinction or destruction) of species. The irreversible and
unbalanced destruction of the unique gene pool of our planet is taking place.

Species elimination as a result of human activity may take place in two
ways: direct extirpation (hunting, commercial fishing) and indirect extirpation
(destruction of habitat and disruption of trophic interactions). Over-hunting
is the most obvious direct cause of biodiversity reduction; however as a cause
of extinction it has much less impact than the indirect causes of habitat change
(for example, those linked to the chemical pollution of rivers or devastation
of forests).

In the case of the sturgeon we can observe both forms of elimination
together. On the one hand, we have excessive, virtually uncontrolled, fishing.
On the other hand, we have habitat disruption due to pollution by industrial
and household wastes.

Many countries establish Red Books, lists of rare and nearly extinct life
forms, to keep a record of species on the brink of extinction. Most sturgeon
species are currently included in the International Red List.

There are many reasons why biodiversity must be preserved: the
requirement for biological resources to satisfy the needs of mankind (food,
materials, drugs etc.), for reasons of ethics and aesthetics (the inherent worth of
life) and so on. However, the main reason why biodiversity must be preserved
is that it plays a key role in ensuring the sustainability of ecosystems and
the biosphere as whole (absorption of pollutants, climate stabilization, and
providing conditions suitable for living in.)

Biodiversity performs a regulatory function in all the biogeochemical,
climatic and other processes on Earth. Each species, no matter how
insignificant it may seem, contributes to the sustainability of not only its ‘own’
local ecosystem, but also of the entire Biosphere. Biodiversity preservation is
an inseparable part of the Sustainable Development of mankind.
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The term ‘sustainable development’ means the development of society
in such a way that ensures that today’s needs are met without damaging the
ability of future generations to meet their needs.

Should we lose the Caspian sturgeons today, we will deprive ourselves
and our successors of one of the most valuable sources of protein-based food;
we will lose the unique gene pool of the sturgeon, which has evolved over
millions of years, and, as the result, we lose genetic diversity.

SO HOW CAN WE SAVE THEM?

Long ago, sturgeons lived in all the rivers and seas of the Northern
Hemisphere. In the mid-XIX century there was a sturgeon market in Hamburg
(Germany), which sold between 4,000 and 5,000 adult fishes a year; these
fishes were caught nearby, in the mouth of the Elba. During the first half of
the XX century, the Caspian Sea accounted for 70% and in the second half for
90% of world’s sturgeon catches. The fact that sturgeon hauling reduced from
400,000 hwt early in the XX century to 250,000 hwt in 1970 and to 9,000 hwt in
1999, is a numerical expression of the disaster that has befallen the sturgeon
populations of the Caspian Sea.

Over-fishing in the densely populated areas of Europe and America has
also greatly impacted the sturgeon populations.

Power station dams which blocked the natural migration routes of these
species to the spawning grounds upstream in major rivers have significantly
affected sturgeon populations. Dams built for the hydrostations on the Kura
and Volga rivers have cut the fish off from the routes to spawning grounds
further up these rivers. To compensate for this damage, the first experimental
sturgeon plant was installed in the former USSR, on the Kura River in
Azerbaijan. Scientifically substantiated methods of raising young sturgeon
artificially were developed at this plant under the supervision of A.N.
Derzhavin, N.L.Gerbilsky and R.Yu.Kasimov. Later on, similar plants were
installed on the Volga, Don and Kuban, as well as in Iran and the USA. These
plants are engaged in catching spawners, obtaining reproductive products,
artificial incubation of roe, maturing fries and raising young individuals.

To synchronize spawning among the spawners they are given injections
of acetonated pituitary. After the injection the spawners are kept at a constant
temperature or in an increased temperature environment. The point when
the female is ready (transition of roe to ovulation) is determined by visual
inspection and pressing its belly.
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CAVIAR PRODUCTION. The anatomic structure of the genital system of
sturgeon females does not allow the ripened roe to be strained off as it is with
carp or trout. Therefore, to extract the roe the fish belly is cut open and the
roe is extracted. During this process the fish is put on a special bench where it
is secured. Previously, after this operation the fish was sent to the fish-factory
for processing.

Today, using the method developed by S. B. Podushkina the roe is
extracted at the initial stage by straining, and then a cut is made in the rear
section of the egg tube. Following this the roe can easily be strained off in the
normal way.

The incision in the egg tube does not cause bleeding as it is a thin
translucent membrane. The wound is quite insignificant and heals quickly.
The survival rate of fish after this operation is close to 100%.

The sperm for roe impregnation is taken from three males and strained
into a bowl with a catheter.

The sperm is diluted with water and mixed with roe at a rate of 10ml of
sperm per 1 kg of roe.

ROE HATCHING. Special incubators with a capacity of up to 3 million
eggs have been developed and put into operation to equip the fish hatcheries.
Weis or Zamanov devices are used for the incubation of a smaller number of
eggs. The optimum water temperature for incubation is selected depending
on the sturgeon species, in a range of 13 to 18 deg C.

Starting from the second day of incubation, once every two days the eggs
are subjected to preventive treatment using the Ch. Mamedov method in
order to prevent saprolegniosis.

The hatched fries are placed in previously arranged trays.

DEVELOPMENT OF FRY. Sturgeon embryos have a big yolk sac,
disproportionately large head and poorly developed internal organs. The
eyes are only discernible as pigment spots. The movement of sturgeon fry
resembles that of a tadpole. The fries react to light, move in the water column
and often go down to the bottom to form large concentrations, or schools.

For approximately 7 days the fries develop by consuming the energy they
receive from the yolk sac and then gradually move on to external nutrition. At
this stage the fries feed on small aquatic life forms. In the absence of live food
the fries go down to the bottom and feed on bottom sediments by extracting
micro-organisms and organic particles from them.
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The sturgeon fries are held in relatively long (up to 4 m) and narrow
(between 0.5 and 0.8 m) trays with shallow water (up to 15-20 cm) and
insignificant current. Round or square basins are also suitable for raising fries.

The fries are not very good swimmers and the current can press them
against the nets at the water outlet. The fries have a surprising ability to
escape the trays through the tiniest holes. Therefore fry-catching devices are
installed at the basin water outlet.

When they reach 2.5 cm the fries expand their diet with bottom sediments.
They dive, dig heaps with their noses and extract the food.

Sturgeons that have reached a length of 3.5-4 cm become strong and can
withstand external exposure. They can be put into individual basins and fed
with finished pelleted feed. Sterlets, Siberian sturgeons, belugas, besters and
paddlefishes progress to pelleted feed quite easily. Other species have a hard
time moving to artificial feed.

RAISING COMMERCIAL FISH. The raised young are either released
directly into the river from which the spawners were taken or delivered to the
estuary, to an area for further fattening. This technology made it possible to
hold back the extinction of many commercial sturgeon species in the USSR by
many years. At present there are 4 sturgeon plants operating in Azerbaijan.

Furthermore, a whole series of laws was drawn up to preserve sturgeon
populations:

First of all, hauling of these fishes at sea was prohibited. It was permitted
to haul the fishes only in rivers and during a strictly limited period of time.

The northern shallow-water area of the Caspian Sea, which is the
fattening ground for adult sturgeons and the place where the young are
raised, was declared a preservation area and all offshore operations within
it were prohibited.

All explosive activity in the Caspian Sea, either industrial or military, has
been banned.

However, the 1950s saw the appearance of a new threat to all life forms
in the Caspian Sea, environmental pollution. Shortly after the end of the
Great Patriotic War, large plants and factories were built on the Volga and
in the towns on the shores of the Caspian Sea, with a corresponding growth
in the population of these towns, with no thought given to treatment plants
for industrial and household effluents. At the same time offshore exploration
and production of oil and gas began. The Caspian Sea, a closed water body,
became a huge trap for toxic substances. No less than 25 percent of all
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wastewaters from the entire FSU is discharged into the Volga-Caspian basin.
Each year the waters of the Kura and other small rivers carry to the sea:
around 5.24 thousand tonnes of chemical compounds, 2.36 thousand tonnes
of suspended solids, 1.5 thousand tonnes of petroleum products, 150 tonnes
of metal compounds and 110 tonnes of phenols; of these, the Kura accounts
for over 96%. Moreover, the river pollution is 2 to 9 times the sanitary standard
(sometimes this rate raises to 13.)

The consequences of the negative impact of petroleum products on
thalassophili are clearly evident from the experience of many years of well
operation off the coast of Azerbaijan. A sad consequence of the offshore oil
exploration and production has been the complete loss of the value of the
sections between the Cape of Bandovan and the Absheron Peninsula in terms
of commercial fishing. Previously this area served as the fattening ground for
young individuals of the Caspian salmon and small Kura fishes and a fishing
ground for kutum and shad. Oil pollution has resulted in the disappearance
of the pike perch and crawfishes that used to inhabit the areas around Chilov
and Oil Rocks, and 25-30 thousand hwt of which used to be hauled per
annum before offshore oil production started. Such valuable species as barbel
sturgeon, beluga etc. are critically endangered.

As early as the 1980s Academician Hasan Aliyev proved that refraining
from offshore o0il and gas production in the Caspian, together with the
development of sturgeon-breeding would provide greater and more stable
profit for the government. Unfortunately, these appeals were not heard.

At present the average petroleum hydrocarbon concentration in the water
of the Caspian Sea is 1.5-2 times the fishing industry’s maximum permissible
concentration (MPC); in areas of intensive oil production this indicator is
dozens and even hundreds of times the MPC. The waters in vicinity of Oil
Rocks have long been a dead zone.

The average hydrocarbon concentration in the South and Middle Caspian
is 7-10 times the MPC, while in oil and gas production areas it is 30-100 times
the MPC. Huge migrating oil spots are encountered in the Middle and South
Caspian, where it is not possible to haul fish, the kilka in particular. Today
the kilka are being lost on such a huge scale that it is possible to say that its
commercial hauling has stopped.

Another unique inhabitant of the Caspian Sea, the Caspian seal (Pusa
caspica), which is the only marine mammal in the Caspian, has also become
a critically endangered species. They came to the Caspian Sea in time
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immemorial when the sea was connected to the Arctic Ocean, and remained
here forever. The Caspian seals form packs and feed on small fishes and
crustaceans. During spawning the seals display their ‘northern” habits. The
white-coat seals are born in winter in the northern part of the Caspian and
they stay on ice floats until they learn to swim and forage. The seals have
been intensively hunted for their valuable fur. Today hunting has virtually
ceased but the seal population continues to diminish.

Caspian Seal (Phoca (Pusa) caspica Gmelin, 1788)

Through the XX century there was a 2.5-fold decrease in the Caspian seal
population, from 1 million to 400 thousand. Before hunting was restricted in
1970 the main factor that determined the population size was unregulated
hunting. In the last quarter of the century the population began to be badly
affected by anthropogenic factors, pollution in particular. Today the Caspian
seal population is critically endangered. Scientists say the mass mortality of
seals in 1997, 1998 and 2000 is explained by ‘cumulative toxicosis’. i.e. the
accumulation of toxic substances in their bodies.

So is it possible to save the inhabitants of the Caspian Sea?

Yes, it is. This requires the following:

« Signing intergovernmental conventions on the joint hauling,
protection and reproduction of cross-border reserves of sturgeons, as well as
on expanding the scale of its natural and hatchery reproduction

+ Preservation of natural reproduction. The sturgeon spawning grounds
in the Ural region require proper fishery management. Spawners amounting
to at least 60% of the total population of barbel sturgeon must be let into the
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Ural River. Irretrievable water consumption in the Kura must be reduced and

the water supply regulated effectively to increase the water content of the
river.

« Reinforcing the fight against poaching in the Volga, Ural and Kura,
for which purpose an international fisheries conservation authority needs to
be established.

« A complete ban on sturgeon hauling at sea; use of offshore sturgeon
populations in fish farming only.
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BIOLOGICAL GLOSSARY

Bathymetry (from Greek bathos, deep) —an area of the seabed that matches
corresponds to a continental slope.

Benthophage (from Greek benthos, depth and phagos, eater) — an animal
that feeds on eats the organisms living on the bottom of a water body.

Biocoenosis (from Greek bios, life and coenosis, common) - an
interacting population of micro-organisms, plants, mushrooms and
animals living together in a more or less homogenous land area or in a water
body. It is characterized with by certain relations of the organisms between
each other and their adaptation to the environment.

Biota (from Greek biota, life) — 1) historically formed collection of life
forms living in a geographic region, sometimes isolated with by barriers. As
against In contrast with the notions of biocoenosis and biom, the biota does not
imply any ecological bonds between species.

Caddisflies — order Trichoptera (with complete metamorphosis). Their
larvae live in water. Some species are predators and some plant-eaters. They
are the food for many species of valuable commercial fishes.

Clam worms - genus of polychaete worms. They are widespread in seas,
tropical seas in particular, and sometimes in brackish waters. They have been
successfully introduced in the Caspian Sea and Sea of Aral to improve the
food reserve for sturgeons.

Convergence (from Latin convergere, to incline together). This term
pertains to the occurrence, as the result of natural selection, of matching
anatomic and morphological, physiological and/or behavioral characteristics
with in groups of organisms groups, which are relatively distant in terms
of genetics. For example, the matching shapes of sharks and whales. The
organs which acquired similarity in the course of Convergence are called
analogues.

Delta (of river) — a low land area that is formed from the deposition
of the sediment carried by the river at the mouth of a river with numerous
distributaries and tributaries where that river flows into an ocean, sea, estuary,
or lake.
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Endemic (from Greek endemos, local) —local species or another classified
category that lives in a given region only.

Endogenous nutrition (from Greek endon, inside) — process of digestion
by an organism of so-called endogenic substances, i.e. the substances that
comprise the organism itself. For sturgeon fries, these are the nourishments
nutrients located in the yolk sac.

Epigamic sex determination (from Greek epi, after and gamete, germinal
cell) — observed in heterosexual species with phenotypic sex determination,
when direction of evolution towards the male or female sex is conditioned by
the impact of external exposure following fertilization.

Estuary —a wide mouth of a river flowing into the a lake, sea or the ocean.
It occurs in places where the adjoining part of the sea (lake, ocean) has a big
depth is very deep, while the sediments carried by the river are constantly
removed by ocean currents. Cf. See River delta.

Euryphagous (from Greek euros, wide and phagos, eater) — omnivore.

Exogenous nutrition (from Greek exo, outside): external nutrition of fish
fries, to which they pass progress when their yolk sac vanishes or shortly
before it gets used out is exhausted.

Fetalization (from Latin fetus, embryo) — way method of evolutionary
changesin of organisms resulting in the retention in the adult of characteristics
that at an earlier stage of evolution were only infantile. An example can
beis the cartilaginous skeleton of contemporary cartilaginous and round-
mouthed fishes. FThe fetalization can affect any feature of the phenotype:
morphological, physiological or behavioral. Fetalization It enables makes it
possible to get rid of specialized features of the adult form, which proved
disadvantageous for the organism in condition of changinge of environmental
conditions.

Gonades: germ glands of males and females.

Herbicide (from Latin herba, grass and caedere, kill) — the a substance
used for the selective elimination of undesirwanted plants. All herbicides are
dangerous for humans and animals alike.

Hybride: an individual that occurred as the he result of interbreeding
between two animals or plants of different species or taxa. Depending
on the species and the nature of the genetic heredity, hybrids inherit the
characteristics from both parents to the a different extent.
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Mayflies — class Insecta (with incomplete metamorphosis). Their nymphs
live in water and evolve develop over for 2 or 3 years. During mating, some
species appear in a huge quantity above the water. The lifespan of an adult
mayfly can vary from just a few hours to several days. Both the adults and
nymphs have a great significance as the food for fish and other marine
animals.

Mysidacea - class Malacostraca. Widespread in all seas and oceans. Some
freshwater forms also exist. Due to their abundance they form an important
part of the normal diet of many fishes.

Non-migratory (potamodromous) form: By their biology, the fishes are
split divided into three forms: catadromous, diadromous and non-migratory.
The range of catadromous fishes includes rivers with tributaries and near-
mouth areas with desalted water. Catadromous fishes live both in fresh and
brackish waters. Non-migratory fishes are those which live in fresh waters,
and do not go on long migrationse too long; these are lacustrine and fluvio-
lacustrine forms that occur both in flowing and still waters.

Oligochaetes: oligochaete annelids, biological phylum Annelida. They
mainly live in soil and freshwaters. They are used as a food for young sturgeon
individuals at the in hatcheries.

Pelagic species (from Greek pelagos, open sea) — the species living in the
open sea.

Polychaetes (annelids) — class of annelid worms; generally marine, less
often freshwater. They are a significant part of diet for eaten en masse by fishes
and other animals. Of most The highest importance in the feeood balance is
given to are calm worms and sandworms.

Spawning grounds: place of spawning, which is specific for all species
of fish.

Spawning: laying of reproductive products by fishes; furthermore, most
fishes have their eggs fertilized in water, outside the body of the female.

Spiracle(spiraculum)-smallopeningbehind theeyes, whichembryonically
derived from the first gill opening (sharks, guitarfish, sturgeons).

Yolk sac: attributive inherent to embryos (fries) of fish; it contains the
reserve of nourishment yolk, which is necessary until external (exogenous)
nutrition begins. In bony fish embryos, the yolk sac is usually situated in the
perigastrium, while sturgeon fries have it as a pear-shaped formation on the
underside.
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