
© Î. Â. Áîðîäóëèíà

ÄÈÀÒÎÌÎÂÛÅ ÂÎÄÎÐÎÑËÈ (BACILLARIOPHYTA)

ÐÅÊÈ ÊÀÐÀÒÎÐÃÀÉ (ÑÅÂÅÐÍÛÉ ÊÀÇÀÕÑÒÀÍ)

Êîñòàíàéñêèé ãîñóäàðñòâåííûé ïåäàãîãè÷åñêèé èíñòèòóò,
óë. Òàðàíà, 118, Êîñòàíàé, 110000, Êàçàõñòàí

E-mail: Jury63@mail.ru
Ïîñòóïèëà 10.05.2016

Âïåðâûå ïóáëèêóþòñÿ ðåçóëüòàòû àëüãîëîãè÷åñêèõ èññëåäîâàíèé íà ð. Êàðàòîðãàé (Ñåâåðíûé
Êàçàõñòàí). Îáíàðóæåíî 102 âèäà Bacillariophyta, èç êîòîðûõ 4 âèäà äèàòîìîâûõ âîäîðîñëåé âïåð-
âûå îòìå÷àþòñÿ äëÿ Êàçàõñòàíà: Pseudostaurosira robusta, Diploneis puella, Placoneis amphibola,
Hantzschia distinctepunctata, à 2 âèäà — Nitzschia lorenziana è Surirella linearis — âïåðâûå äëÿ Ñå-
âåðíîãî Êàçàõñòàíà. Ïðåîáëàäàþò â àëüãîôëîðå Êàðàòîðãàÿ ïåííàòíûå øîâíûå äèàòîìîâûå. Âîäû
ðåêè îòíîñÿòñÿ ê ùåëî÷íûì, ïðèðîäíî ÷èñòûì âîäàì ñ êîýôôèöèåíòîì ñàïðîáíîñòè 1.23.

Ê ë þ ÷ å â û å ñ ë î â à: äèàòîìîâûå âîäîðîñëè, ñîñòàâ, Ñåâåðíûé Êàçàõñòàí, ðåêà Êàðàòîðãàé,
ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà.

Îáøèðíûå ðåãèîíû Ñåâåðíîãî è Öåíòðàëüíîãî Êàçàõñòàíà èìåþò ìíîãî÷èñ-
ëåííûå áåññòî÷íûå âîäîåìû — îçåðà è ñâîåîáðàçíûå ðå÷íûå ñèñòåìû âíóòðåí-
íåãî ñòîêà. Ñàìàÿ êðóïíàÿ èç òàêèõ ñèñòåì — áàññåéí ð. Òîðãàé, ðàñïîëîæåííûé
íà þãå Êîñòàíàéñêîé îáë. Ðåêè ýòîãî áàññåéíà òåêóò ñ âîñòîêà íà çàïàä, ñëèâà-
ÿñü, îáðàçóþò îñíîâíîé âîäîòîê — ð. Òîðãàé, êîòîðàÿ, ïðîäîëæàÿ òî æå íàïðàâ-
ëåíèå, òåðÿåòñÿ â ïåñêàõ Òóðàíñêîé íèçìåííîñòè. Äîëèíà ðåêè äî ñ. Òîðãàé ñëà-
áî ðàçðàáîòàíà, ñ ïîëîãèìè ñêëîíàìè, îò 10 äî 30 êì øèð., ïåðåñå÷åíà ðÿäîì
ïðîäîëüíûõ ïðîòîê è ñòàðîðå÷èé, à òàêæå ïîïåðå÷íûìè ëîæáèíàìè. Íà ó÷àñòêå
îò ñ. Àìàíãåëüäû äî ñ. Òîðãàé ïðåîáëàäàþò ïåðåêàòû, äàëåå — ïëåñû. Â ïëåñàõ
øèðèíà ðóñëà 20—150 ì, ãëóáèíà 2—4 ì (ìåñòàìè áîëåå 10 ì). Íà ïåðåêàòàõ øè-
ðèíà ïîòîêà óìåíüøàåòñÿ äî 2—10 ì, à ãëóáèíà ñíèæàåòñÿ äî 0.3—0.1 ì. Áåðåãà
ðåêè 3—5 ì âûñ., íà áîëüøîì ïðîòÿæåíèè çàðîñëè êóñòàðíèêîì. Âåñíîé ðåêà
ïîëíîâîäíàÿ è ðàñõîäóåò îêîëî 90 % ãîäîâîãî ñòîêà, ëåòîì ñèëüíî ìåëååò. Ðå÷-
íàÿ ñåòü áàññåéíà ð. Òîðãàé ñîñòîèò èç ÷åòûðåõ âîäíûõ ñèñòåì: ðåê Êàðàòîðãàé,
Æàëäàìà è Àùè-Òàñòû, îç. Ñàðûêîïà, ð. Óëüêàÿê (Geologia.., 1971).

Ìàòåðèàëû ïî àëüãîôëîðå áàññåéíà ð. Òîðãàé áûëè îïóáëèêîâàíû íàìè â
2009 ã. (Borodulina, 2009), îäíàêî àëüãîôëîðà ð. Êàðàòîðãàé ê òîìó âðåìåíè íå
áûëà èçó÷åíà. Ïåðâûå àëüãîëîãè÷åñêèå èññëåäîâàíèÿ íà ð. Êàðàòîðãàé ïðîâîäè-
ëèñü âåñíîé è ëåòîì 2012 ã. â ñîñòàâå áîòàíè÷åñêîé ýêñïåäèöèè Êîñòàíàéñêîãî
ãîñóäàðñòâåííîãî ïåäàãîãè÷åñêîãî èíñòèòóòà. Ðåçóëüòàòû ýòèõ èññëåäîâàíèé
ïóáëèêóþòñÿ â äàííîé ñòàòüå.

1006

Ô Ë Î Ð È Ñ Ò È × Å Ñ Ê È Å Í À Õ Î Ä Ê È

DOI: 10.7868/S0006813618080069 Áîò. æóðí., 2018. 103(8): 1006—1015



Ìàòåðèàë è ìåòîäèêà

Ðåêà Êàðàòîðãàé — ñàìàÿ êðóïíàÿ ñðåäè ðåê áàññåéíà Òîðãàÿ. Îíà áåðåò íà-
÷àëî ñ çàïàäíûõ ñêëîíîâ ãîð Óëûòàó è èìååò çäåñü õàðàêòåð òèïè÷íîé ãîðíîé
ðåêè ñ ãëóáîêî âðåçàííûìè äîëèíàìè è áûñòðûì òå÷åíèåì. Äîëèíû 0.5—1.5 êì
èìåþò êðóòûå èëè îòâåñíûå ñêëîíû, ñëîæåííûå ãëèíèñòûìè è ñêàëüíûìè ãðóí-
òàìè. Ïîéìû óçêèå, çàðîñøèå êóñòàðíèêîì. Øèðèíà ðóñëà â ïëåñàõ 20—40 ì, íà
ïåðåêàòàõ 2—10 ì, îáû÷íûå ãëóáèíû ñîñòàâëÿþò ñîîòâåòñòâåííî 2—3 è 0.1—
0.3 ì. Äíî ïëåñîâ ãëèíèñòîå, ïåðåêàòîâ — ãàëå÷íîå. Ïî âûõîäå ðåêè íà ðàâíèíó
åå äîëèíà ðàñøèðÿåòñÿ äî 5—10 êì, ñêëîíû ñòàíîâÿòñÿ ïîëîãèìè, è òîëüêî èç-
ðåäêà âñòðå÷àþòñÿ íåáîëüøèå êàìåíèñòûå èëè ãëèíèñòûå îáðûâû. Ïîéìû çäåñü
ëóãîâûå, îáû÷íî ñ ïîíèæåíèÿìè âäîëü ïîäîøâû ñêëîíîâ. Êàðàòîðãàé èìååò ïî-
ñòîÿííûé ñòîê è íåñåò ÷èñòûå ïðåñíûå âîäû (Geologia.., 1971). Â ñâÿçè ñ õîðî-
øèì êà÷åñòâîì âîä ðåêà øèðîêî èñïîëüçóåòñÿ â ñåëüñêîì õîçÿéñòâå çàñóøëèâîãî
ðåãèîíà (Ñåâåðíûé Òîðãàé) äëÿ âîäîïîÿ ñêîòà è âûðàùèâàíèÿ ïîëèâíûõ êóëü-
òóð. Äàííûå õèìè÷åñêîãî è àëüãîáèîëîãè÷åñêîãî èññëåäîâàíèÿ êà÷åñòâà âîä
ðåêè â ëèòåðàòóðå îòñóòñòâóþò.

Íàìè áûëè èçó÷åíû 12 ïðîá ïëàíêòîíà, áåíòîñà è îáðàñòàíèé, âçÿòûõ íà òðåõ
ñòàíöèÿõ ðåêè ïî òå÷åíèþ ñâåðõó âíèç, óñëîâíî îáîçíà÷åííûå íàçâàíèÿìè áëè-
æàéøèõ ïîñåëêîâ è óðî÷èù: Àëóà, Îãîðîäû, Óðïåê. Ïðîáû áûëè î÷èùåíû ãîðÿ-
÷èì êèñëîòíûì ñïîñîáîì, ïîñòîÿííûå ïðåïàðàòû âîäîðîñëåé áûëè ñäåëàíû â
ôåíîë-ôîðìàëüäåãèäíîé ñìîëå è èçó÷åíû ñ ïîìîùüþ ìèêðîñêîïà Ìèêìåä-5.
Ìèêðîôîòîãðàôèðîâàíèå îñóùåñòâëÿëîñü ñ ïîìîùüþ ôîòîíàñàäêè ñ öèôðîâîé
êàìåðîé ñåðèè ToupCam.

Â îñíîâå ñèñòåìàòè÷åñêîãî èññëåäîâàíèÿ ôëîðû äèàòîìîâûõ âîäîðîñëåé
ð. Êàðàòîðãàé áûëà èñïîëüçîâàíà êëàññèôèêàöèÿ, ïðèíÿòàÿ â îïðåäåëèòåëå «Äèà-
òîìîâûå...» (Diatomovye.., 1988) ñ ó÷åòîì ðåâèçèé â ðîäàõ Achnanthes, Navicula è
Cymbella (Bukhtiyarova, Round, 1996; Lange-Bertalot, 2001; Krammer, 2002, 2003).
Äëÿ îöåíêè îòíîñèòåëüíîãî îáèëèÿ ïðèìåíÿëàñü øêàëà Âèñëîóõà, à äëÿ ýêîëîãè-
÷åñêîãî àíàëèçà èñïîëüçîâàëèñü ýêîëîãè÷åñêèå õàðàêòåðèñòèêè èç ñâîäêè «Áèî-
ðàçíîîáðàçèå âîäîðîñëåé — èíäèêàòîðîâ îêðóæàþùåé ñðåäû» (Barinova et al.,
2006). Ðåçóëüòàòû íàøèõ èññëåäîâàíèé ñâåäåíû â òàáëèöó.

Ðåçóëüòàòû è îáñóæäåíèå

Ôëîðà äèàòîìîâûõ ð. Êàðàòîðãàé ïðåäñòàâëåíà 102 âèäàìè èç äâóõ êëàñ-
ñîâ, òðåõ ïîðÿäêîâ, äåñÿòè ñåìåéñòâ è 41 ðîäà. Âèäîâîå áîãàòñòâî ðåêè íèæå,
÷åì ó áîëüøèíñòâà ïðèòîêîâ ð. Òîáîë, íî âûøå ïî ñðàâíåíèþ ñ èçó÷åííûìè
ðåêàìè áàññåéíà Òîðãàÿ (Borodulina, 2009). Â õîäå èññëåäîâàíèÿ àëüãîôëîðû
Êàðàòîðãàÿ îáíàðóæåíî 4 âèäà äèàòîìîâûõ âîäîðîñëåé, ðàíåå íå îòìå÷åííûõ â
Êàçàõñòàíå: Pseudostaurosira robusta (Fusey) Will. et Round, Diploneis puella
(Schum.) Cl., Placoneis amphibola Cl., Hantzschia distinctepunctata (Hust.) Hust.
(ñì. òàáëèöó-âêëåéêó, 3, 4, 6, 7). Åùå äâà âèäà — Nitzschia lorenziana Grun è
Surirella linearis W. Sm. — áûëè îòìå÷åíû â Âîñòî÷íîì Áàëõàøå (Akhmetova,
1986), íî âïåðâûå ïðèâîäÿòñÿ äëÿ Ñåâåðíîãî Êàçàõñòàíà (ñì. òàáëèöó-âêëåéêó, 1,
2, 5).

Ñèñòåìàòè÷åñêàÿ ñòðóêòóðà ôëîðû äèàòîìîâûõ ðåêè èìååò òèïè÷íûé çî-
íàëüíûé õàðàêòåð è, êàê íåîäíîêðàòíî îòìå÷àëîñü äëÿ ñòåïíîé çîíû, ñëàáóþ
ïðåäñòàâëåííîñòü ïëàíêòîííûõ öåíòðè÷åñêèõ äèàòîìåé. Êëàññ Centrophyceae
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ïðåäñòàâëåí òîëüêî 4 âèäàìè, íàèáîëåå îáû÷íûìè äëÿ ðåê Êîñòàíàéñêîé îáë.
(Borodulina, 1993). Êëàññ Pennatophyceae ñîñòàâëÿåò îñíîâó äèàòîìîâîé ôëîðû
Êàðàòîðãàÿ, íî ïîðÿäîê Araphales â íåì ïðåäñòàâëåí ñëàáî — 6 ðîäàìè è 8 âèäà-
ìè. Ïðè÷èíà çàêëþ÷àåòñÿ â íåáëàãîïðèÿòíûõ ýêîëîãè÷åñêèõ óñëîâèÿõ äëÿ ðàçâè-
òèÿ áåñøîâíûõ äèàòîìåé: ïåðâîå — îòñóòñòâèå ñóáñòðàòîâ, êàìíåé è âîäíûõ
ðàñòåíèé è âòîðîå — áûñòðîå òå÷åíèå ðåêè. Äëÿ ïîðÿäêà Raphales, ïîäâèæíûõ
øîâíûõ äèàòîìåé, ïåðå÷èñëåííûå óñëîâèÿ íå ÿâëÿþòñÿ ïðåïÿòñòâèåì, îíè ëåãêî
ïåðåäâèãàþòñÿ ïî äíó è çàðûâàþòñÿ â èë è ïåñîê. Ïîýòîìó ïîäàâëÿþùåå áîëü-
øèíñòâî äèàòîìîâûõ ðåêè (33 ðîäà è 90 âèäîâ) îòíîñèòñÿ ê øîâíûì. Ñðåäè ïî-
ñëåäíèõ ïðåîáëàäàþò ñåìåéñòâà Naviculaceae (43 âèäà) è Nitzschiaceae (28 âèäîâ),
â ñîâîêóïíîñòè îáúåäèíÿþùèå 70 % âñåé äèàòîìîâîé ôëîðû ðåêè. Ñâîåîáðàç-
íûé õàðàêòåð ôëîðû ïîä÷åðêèâàåòñÿ îòñóòñòâèåì ñðåäè øîâíûõ òàêèõ øèðîêî
ðàñïðîñòðàíåííûõ ðîäîâ, êàê Pinnularia, Achnanthes, Eunotia, Gomphonema, Rhoi-
cosphenia è íåêîòîðûõ äðóãèõ. Îáúÿñíåíèå ýòîìó ìû âèäèì â ýêîëîãè÷åñêèõ
îñîáåííîñòÿõ è ãåíåçèñå àëüãîôëîðû ðåêè. Èç òàáëèöû âèäíî, ÷òî äâå òðåòè äèà-
òîìîâûõ âîäîðîñëåé (66.6 %), îáèòàþùèõ â Êàðàòîðãàå, — áåíòîñíûå âèäû. Íà
ïëàíêòîííî-áåíòîñíûå ïðèõîäèòñÿ ÷åòâåðòü îò âñåãî âèäîâîãî ñîñòàâà, à ïëàíê-
òîííûõ — âñåãî 3 âèäà. Ñîáñòâåííî ïðåîáëàäàíèå áåíòîñíûõ âèäîâ âûòåêàåò è
èç ñèñòåìàòè÷åñêîãî ñîñòàâà — øîâíûå äèàòîìåè — ýòî ïî÷òè âñåãäà îáèòàòåëè
áåíòîñà.

Ïî÷òè 90 % äèàòîìîâûõ âîäîðîñëåé ðåêè ÿâëÿþòñÿ èíäèêàòîðàìè ìèíåðàëè-
çàöèè. Ó÷èòûâàÿ, ÷òî áîëüøèíñòâî èç íèõ (61 %) îòíîñèòñÿ ê èíäèôôåðåíòàì,
ìîæíî çàêëþ÷èòü, ÷òî âîäû ðåêè ïîäâåðæåíû êîëåáàíèÿì ìèíåðàëèçàöèè â òå÷å-
íèå âåãåòàöèîííîãî ñåçîíà. Îòíîñèòåëüíî íåáîëüøîé ïðîöåíò ìåçîãàëîáîâ
(13.7) è íèçêèé êîýôôèöèåíò ìèíåðàëèçàöèè — 0.22 (Borodulina, 1994) ïîä-
òâåðæäàþò äàííûå ãåîëîãîâ î âûñîêîì êà÷åñòâå âîä ðåêè. Äëÿ ñðàâíåíèÿ, âîäû
ð. Òîáîë èìåþò êîýôôèöèåíò ìèíåðàëèçàöèè 0.3 è øèðîêî èñïîëüçóþòñÿ â õî-
çÿéñòâå îáëàñòè. Áîëüøèíñòâî îçåð è ðåê Êîñòàíàéñêîé îáë. èìåþò êîýôôèöèåíò
ìåæäó 0.2 è 0.5, òàêèå âîäû íàçûâàþò ñîëîíîâàòûìè, à çíà÷èòåëüíàÿ ÷àñòü îçåð
èìååò êîýôôèöèåíò ìèíåðàëèçàöèè îò 0.5 è âûøå, êàê â Íàóðçóìñêîì çàïîâåäíè-
êå (Borodulina, 2012).

Äëÿ 86 % äèàòîìîâûõ âîäîðîñëåé ðåêè èçâåñòíî îòíîøåíèå ê ðÍ âîäû. Ñðåäè
íèõ 58 % àëêàëèôèëîâ, 8 àëêàëèáèîíòîâ, 9 èíäèôôåðåíòîâ è 2 % àöèäîôèëà.
Ïðèâåäåííûå äàííûå íå âûçûâàþò ñîìíåíèÿ â ùåëî÷íîì õàðàêòåðå âîäû. Ìîæ-
íî äîïóñòèòü, ÷òî ðÍ âîäû êîëåáëåòñÿ îêîëî 8.

Ñàïðîáèîëîãè÷åñêèå õàðàêòåðèñòèêè èìåþò 85 % èçó÷åííûõ âèäîâ. Íàèáîëåå
ïðåäñòàâèòåëüíîé îêàçàëàñü ãðóïïà îëèãîñàïðîáèîíòîâ — 16 âèäîâ, åé óñòóïàåò
ãðóïïà áåòà-îëèãîñàïðîáèîíòîâ — 12 âèäîâ, íà òðåòüåì ìåñòå — îëèãî-êñåíî-
ñàïðîáèîíòû — 8 âèäîâ. Äàëåå ïðèìåðíî â îäèíàêîâîì êîëè÷åñòâå 7—6 âèäîâ
ïðèñóòñòâóþò êñåíîñàïðîáèîíòû, îëèãî-êñåíîñàïðîáèîíòû, áåòà-îëèãîñàïðîáè-
îíòû, îëèãî-àëüôàìåçîñàïðîáèîíòû, áåòàìåçîñàïðîáèîíòû è àëüôà-áåòàìåçîñàï-
ðîáèîíòû. Êîýôôèöèåíòû ñàïðîáíîñòè (S) äëÿ îáíàðóæåííûõ â Êàðàòîðãàå äèà-
òîìîâûõ âîäîðîñëåé âàðüèðóþò îò 0 äî 3.6. Ðàññ÷èòàíûé ïî ôîðìóëå îáùèé äëÿ
ðåêè S ðàâåí 1.23. Îò èñòîêîâ ê óñòüþ êîýôôèöèåíò ñàïðîáíîñòè óâåëè÷èâàåòñÿ.
Åñëè íà ïåðâîé ïî òå÷åíèþ ñòàíöèè Àëóà îí ðàâåí 1.13, òî íà ïîñëåäíåé ñòàíöèè
Óðïåê êîýôôèöèåíò ñàïðîáíîñòè óæå ðàâåí 1.40. Ïîëó÷åííûå íàìè çíà÷åíèÿ S
îòíîñÿò âîäû ðåêè ê îëèãîñàïðîáíîé çîíå ñàìîî÷èùåíèÿ, âòîðîìó êëàññó êà÷å-
ñòâà âîä, ïðèðîäíî-÷èñòûì âîäàì (Barinova et al., 2006). Ýòî ñàìàÿ ÷èñòàÿ ðåêà â
Ñåâåðíîì Êàçàõñòàíå èç âñåõ ðåê, èçó÷åííûõ íàìè ðàíåå (Borodulina, 2006). Ïî-
êàçàòåëü S âïîëíå îáúÿñíèìûé, ó÷èòûâàÿ, ÷òî èñòîêè ðåêè íàõîäÿòñÿ â ãîðàõ,
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Âèäîâîé ñîñòàâ äèàòîìîâûõ âîäîðîñëåé ð. Êàðàòîðãàé ñ ýêîëîãè÷åñêèìè õàðàêòåðèñòèêàìè

Species composition of diatoms of the Karatorgay River with ecological characteristics

Âèäû
Species

×àñòîòà âñòðå÷àåìîñòè
íà ñòàíöèÿõ

Occurrence at the stations

Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà
Ecological characteristics

Îãîðîäû
Gardens

Óðïåê
Urpek

Àëóà
Àlua

H G ðÍ S

Êëàññ (Class) Centrophyceae

Ïîðÿäîê (Order) Thalassiosirales

Ñåì. (Family) Stephanodiscaceae

Ðîä (Genus) Cyclotella Kütz.

Cyclotella atomus Hust. 1 Ð-Â hl — î
Cyclotella meneghiniana Kütz. 1 Ð-Â hl alf î-á

Ðîä (Genus) Stephanodiscus Ehr.

Stephanodiscus hantzschii Grun. 1 Ð i alf á-â
Stephanodiscus neoastraea Hakans-
son et Hickel

1 Ð i alb â

Êëàññ (Class) Pennatophyceae

Ïîðÿäîê (Order) Araphales

Ñåì. (Family) Fragilariaceae

Ðîä (Genus) Fragilaria Lyngb.

Fragilaria dilatata (Bréb.) Lange-
Bert.

1 Â i alf â

Ðîä (Genus) Pseudostaurosira Will. et Round

Pseudostaurosira brevistriata Will.
et Round

5 Ð-Â i alf ÷-î

**Pseudostaurosira robusta (Fusey)
Will. et Round

1 — — alf î

Ðîä (Genus ) Staurosirella Will. et Round

Staurosirella pinnata (Ehr.) Will.
et Round

4 5 5 Ð-Â i alf î-÷

Ðîä (Genus) Tabularia (Kütz.) Will. et Round

Tabularia tabulata (Ag.) Snoeijs 1 Â mh ind â-á

Ðîä (Genus) Ulnaria (Kütz.) Comp.

Ulnaria acus (Kütz.) Aboal. 1 1 Ð i alb â

Ulnaria ulna (Nitz.) Comp. 1 2 2 Ð-Â i alf î-á

Ñåì. (Family) Diatomaceae

Ðîä (Genus) Diatoma Bory

Diatoma tenue Ag. 1 Ð-Â hl ind â-á
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Âèäû
Species

×àñòîòà âñòðå÷àåìîñòè
íà ñòàíöèÿõ

Occurrence at the stations

Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà
Ecological characteristics

Îãîðîäû
Gardens

Óðïåê
Urpek

Àëóà
Àlua

H G ðÍ S

Ïîðÿäîê (Order) Raphales

Ñåì. (Family) Naviculaceae

Ðîä (Genus) Aneumastis Mann et Stickle

Aneumastis pseudotusculus (Hust.)
Cox et Williams

1 2 4

Aneumastis tusculus (Hust.) Cox et
Williams

1 2 Ð-Â i alf î-÷

Ðîä (Genus) Anomoeoneis Pfitz.

Anomoeoneis sphaerophora (Kütz.)
Pfitz.

1 Ð-Â hl alb ÷-â

Ðîä (Genus) Caloneis Cl.

Caloneis amphisbaena (Bory) Cl. 1 Â hl alf ÷-î
Caloneis bacillum (Grun.) Cl. 2 1 Â i alf î
Caloneis permagna (Baily) Cl. 1 Â hl — —
Caloneis schumanniana (Grun.) Cl. 1 Ð-Â i ind î-÷

Ðîä (Genus) Craticola Grun.

Craticola cuspidata (Kütz.) Mann 1 1 2 Â i alf î

Ðîä (Genus) Diploneis Ehr.

Diploneis elliptica (Kütz.) Cl. 1 1 Â i alf î-á
**Diploneis puella (Schum.) Cl. 3 1 2 Â i alf î

Ðîä (Genus) Fallacia Stickle et Mann

Fallacia pygmaea (Kütz.) Stickle
et Mann

1 Â mh alf â-î

Ðîä (Genus) Geissleria Lange-Bert. et Metz.

Geissleria decussis Lange-Bert. et
Metz.

1 Â i alf â-î

Ðîä (Genus) Gyrosigma Hass.

Gyrosigma acuminatum (Kütz.)
Raben

1 Â i alf î-÷

Gyrosigma attenuatum (Kütz.)
Raben

2 Ð-Â i alf ÷

Ðîä (Genus) Hippodonta Lange-Bert., Witk. et Metz.

Hippodonta capitata (Ehr.) Lange-
Bert.

1 1 Â — alf â-á

Hippodonta hungarica (Grun.)
Lange-Bert., Metz. et Witk.

1 Â i alf â-î
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Âèäû
Species

×àñòîòà âñòðå÷àåìîñòè
íà ñòàíöèÿõ

Occurrence at the stations

Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà
Ecological characteristics

Îãîðîäû
Gardens

Óðïåê
Urpek

Àëóà
Àlua

H G ðÍ S

Ðîä (Genus) Mastogloia Thw.

Mastogloia elliptica (Ag.) Cl. 1 2 Â mh alf —
Mastogloia smithii Thw. 4 2 Â mh alf —

Ðîä (Genus) Navicula Bory

Navicula capitatordiata Germ. 1 2 Ð-Â i — â

Navicula cryptotenella Lange-Bert. 2 Â — ind î-â
Navicula erifuga Lange-Bert. 3 4 Â — — ÷-î
Navicula gregaria Donk. 2 Â mh alf ÷-â
Navicula lanceolata (Ag.) Ehr. 1 Â i alf ÷-â
Navicula oblonga Kütz. 1 1 Â i alf â

Navicula radiosa Kütz. 1 1 Â i ind î
Navicula rostellata Kütz. 1 1 2 Â i alf â-î
Navicula subrhynchocephala Hust. 1 Ð-Â i alf —
Navicula veneta Kütz. 1 1 Â hl alf ÷-î

Ðîä (Genus) Neidium Pfitz.

Neidium binodis (Ehr.) Hust. 1 — i ind —
Neidium bisulcatum (Lag.) Cl. 1 Â hb ind î-â
Neidium dubium (Ehr.) Cl. 1 1 Â i alf ÷

Neidium productum (W. Sm.) Cl. 1 Â i acf î-â

Ðîä (Genus) Parlibellus Cox

Parlibellus protractus (Grun.) Witk. 1 Â hl ind ÷-â

Ðîä (Genus) Placoneis Meresch.

**Placoneis amphibola (Cl.) Cox 2 Â i ind î
Placoneis gastrum (Ehr.) Meresch. 1 1 Â i ind ÷-î
Placoneis placentula (Ehr.)
Heinserl.

2 4 Â i alf ÷-â

Placoneis pseudanglica Cox 1 Â oh alf î
Placoneis subplacentula (Hust.)
Cox

2 2 1

Ðîä (Genus) Pleurosigma W. Sm.

Pleurosigma elongatum W. Sm. 1 1 Â mh ind —

Ðîä (Genus) Sellaphora Meresch.

Sellaphora bacillum (Ehr.) Mann 1 1 Â i alf ÷-î
Sellaphora nyassensis (O. Möll.)
Mann

1 Â — alf —

Sellaphora pupula (Kütz.) Meresch. 1 1 2 Â hl ind î-÷

Ðîä (Genus) Stauroneis Ehr.

Stauroneis phoenicenteron

(Nitzsch.) Ehr.
1 1 Â i ind ÷-î
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Âèäû
Species

×àñòîòà âñòðå÷àåìîñòè
íà ñòàíöèÿõ

Occurrence at the stations

Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà
Ecological characteristics

Îãîðîäû
Gardens

Óðïåê
Urpek

Àëóà
Àlua

H G ðÍ S

Ñåì. (Family) Achnanthaceae

Ðîä (Genus) Cocconeis Ehr.

Cocconeis placentula Ehr. 3 2 Ð-Â i alf î-â
Cocconeis pediculus Ehr. 3 Â i alf î-á

Ðîä (Genus) Planothidium Round et Bukht.

Planothidium delicatulum (Kütz.)
Round et Bukht.

2 1 — — — —

Ñåì. (Family) Cymbellaceae

Ðîä (Genus) Amphora Ehr.

Amphora aequalis Kram. 2 2 Â — — —
Amphora libyca Ehr. 2 2 Â hl alf —
Amphora ovalis Kütz. 1 1 1 Â i alf á-â
Amphora pediculus Kütz. 1 Â i alf î-á

Ðîä (Genus) Cymbella Ag.

Cymbella affinis Kütz. 1 Â i alf â-î
Cymbella cistula (Hemp.) Grun. 2 Â i alf î-â
Cymbella ehrenbergii Kütz. 1 Â i alb â-î
Cymbella lanceolata (Ag.) Ag. 1 Â i alf î

Ðîä (Genus) Cymbopleura Kram.

Cymbopleura amphicephala

(Naegeli) Kram.
1 Â i ind î-â

Cymbopleura lata (Grun.) Kram. 1 1 Â i ind —

Ðîä (Genus) Encyonema Kütz.

Encyonema caespitosum Kütz. 3 1 Â — — â-á

Ðîä (Genus) Halamphora (Cl.) Levkov

Halamphora veneta (Kütz.) Levkov 1 Â i alf î

Ñåì. (Family) Epithemiaceae

Ðîä (Genus) Epithemia Bréb.

Epithemia adnata (Kütz.) Bréb. 3 Â i alb â-á
Epithemia sorex Kütz. 4 1 Â i alf î-á

Ðîä (Genus) Denticula Kütz.

Denticula kuetzingii Grun. 1 Â i alb î-â

Ñåì. (Family) Rhapalodiaceae

Ðîä (Genus) Rhopalodia O. Müll.

Rhopalodia gibba (Ehr.) O. Müll. 1 4 2 Â i alb ÷-î
Rhopalodia musculus Fricke 1 Ð-Â mh alb ÷
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Âèäû
Species

×àñòîòà âñòðå÷àåìîñòè
íà ñòàíöèÿõ

Occurrence at the stations

Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà
Ecological characteristics

Îãîðîäû
Gardens

Óðïåê
Urpek

Àëóà
Àlua

H G ðÍ S

Ñåì. (Family) Nitzschiaceae

Ðîä (Genus) Bacillaria Gmelin

Bacillaria paradoxa Gmelin 1 Ð-Â mh ind î

Ðîä (Genus) Hantzschia Grun.

**Hantzschia distinctepunctata

(Hust.) Hust.
1 Â i — —

Ðîä (Genus) Nitzschia Hass.

Nitzschia acicularis (Kütz.) W. Sm. 1 1 Ð-Â i alf î-â
Nitzschia amphibia Grun. 1 Ð-Â i alf î
Nitzschia commutata Grun. 1 Â mh — —
Nitzschia compressa Lange-Bert. 1 Â mh — —
Nitzschia dissipata (Kütz.) Grun. 2 Â i alf ÷

Nitzschia lacunarum Hust. 1 Â hl — —
Nitzschia linearis W. Sm. 1 Â i alf ÷

*Nitzschia lorenziana Grun. 1 Â mh — —
Nitzschia palea (Kütz.) W. Sm. 5 3 3 Ð-Â i ind î-÷
Nitzschia recta Hantzsch 3 Â i alf ÷

Nitzschia sigmoidea (Ehr.) W. Sm. 1 Ð-Â i alf î
Nitzschia sinuata v. tabellaria

(Grun.) Grun.
1 Â i alf î-â

Nitzschia solita Hust. 1 2 Â mh alf á-â
Nitzschia vermicularis (Kütz.) Grun. 1 1 Â i alf î

Ðîä (Genus) Tryblionella W. Sm

Tryblionella angustata W. Sm. 1 1 2 — — — —
Tryblionella apiculata Greg. 1 Â mh alf î-á
Tryblionella calida (Grun.) Mann 1 Ð-Â — — á-â
Tryblionella garcilis W. Sm. 1 Â hl alf á-â
Tryblionella hungarica (Grun.)
Mann

1 2 Ð-Â mh alf á-â

Tryblionella levidensis W. Sm. 1 Ð-Â mh alf á

Ñåì. (Family) Surirellaceae

Ðîä (Genus) Cymatopleura W. Sm.

Cymatopleura elliptica (Bréb.)
W. Sm.

2 Ð-Â i alf â-î

Cymatopleura solea (Bréb.) W. Sm. 1 1 Ð-Â i alf î

Ðîä (Genus) Campylodiscus Ehr.

Campylodiscus hibernicus Ehr. 1 Â i ind î



ðåêà äîñòàòî÷íî ïîëíîâîäíà äëÿ ñóõîñòåïíîé çîíû è íà åå áåðåãàõ îòñóòñòâóþò
ñåëüñêîõîçÿéñòâåíûå ïðåäïðèÿòèÿ, ãîðîäà èëè äðóãèå êðóïíûå íàñåëåííûå ïóíê-
òû, çàãðÿçíÿþùèå âîäó.
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Âèäû
Species

×àñòîòà âñòðå÷àåìîñòè
íà ñòàíöèÿõ

Occurrence at the stations

Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà
Ecological characteristics

Îãîðîäû
Gardens

Óðïåê
Urpek

Àëóà
Àlua

H G ðÍ S

Ðîä (Genus) Surirella Turp.

Surirella angusta Kütz. 1 Â i alf â

*Surirella linearis W. Sm. 1 Ð-Â i ind o-â
Surirella tenera Greg. 1 Ð-Â i alf o

Ï ð è ì å ÷ à í è å. Öèôðà îáîçíà÷àåò ïðèñóòñòâèå âèäà íà ñîîòâåòñòâóþùåé ñòàíöèè è ÷àñòîòó âñòðå÷à-
åìîñòè ïî øêàëå Âèñëîóõà. ** — íîâûå âèäû äëÿ Êàçàõñòàíà è * — äëÿ Ñåâåðíîãî Êàçàõñòàíà. H — ìåñ-
òîîáèòàíèå; G — ãàëîáíîñòü; S — ñàïðîáíîñòü; Â — áåíòîñíûé; Ð — ïëàíêòîííûé; Ð-Â — ïëàíêòîí-
íî-áåíòîñíûé; hb — ãàëîôîá; hl — ãàëîôèë; i — èíäèôôåðåíò; mh — ìåçîãàëîá; oh — îëèãîãàëîá; acf —
àöèäîôèë; alb — àëêàëèáèîíò; alf — àëêàëèôèë; ind —èíäèôôåðåíò; á-â — àëüôà-áåòàìåçîñàïðîá; â-o —
áåòà-îëèãîñàïðîá; o — îëèãîñàïðîá; î-á — îëèãî-àëüôàìåçîñàïðîá; î-â — îëèãî-áåòàìåçîñàïðîá; o-÷ —
îëèãî-êñåíîñàïðîá; ÷ — êñåíîñàïðîá; ÷-â — êñåíî-áåòàìåçîñàïðîá; ÷-o — êñåíî-îëèãîñàïðîá.

N o t e. The numerals indicate the presence of a species on the station and frequency of occurrence on Vislo-
uch’s scale. ** — new to Kazakhstan; * — new to Northern Kazakhstan. H — habitat; G — halobity; S — sapro-
bity; B — benthic; P — planktonic; P-B — plankton-benthic; hb — halophobe; hl — halophile; i — indifferent;
mh — mesohalobe; oh — oligohalobe; acf — acidophils; alb — alkalibiont; alf — alkaliphile; ind — indifferent;
á-â — alpha-betamezosaprobiont; â-o — beta-oligosaprobiont; o — oligosaprobiont; î-á — oligo-alfamezosap-
robiont; î-â — oligo-betamezosaprobiont; o-÷ — oligo-xenosaprobiont; ÷ — xeno-saprobiont; ÷-â — xeno-beta-
mesosaprobiont; ÷-o — xeno-oligosaprobiont.
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The results of the research of the Karatorgai River (Northern Kazakhstan) algal flora are published the
first time. 102 species of Bacillariophyta have been found, including 4 diatom species reported for Ka-
zakhstan for the first time: Pseudostaurosira robusta (Fusey) Will. et Round, Diploneis puella (Schum.)
Cl., Placoneis amphibola Cl., Hantzschia distinctepunctata (Hust.) Hust. Two species were recorded for
the first time in Northern Kazakhstan: Nitzschia lorenziana Grun. and Surirella linearis W. Sm. The taxo-
nomic analysis has shown the absolute dominance of the order Rhaphales in algal flora of the Karatorgai
River. The ecologycal analysis has shown that the river water is alkaline, naturally clear, with saprobity
factor S = 1.23.

K e y w o r d s: diatoms, Northern Kazakhstan, Karatorgai River, taxonomy and ecological charac-
teristics.
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