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Ïî ðåçóëüòàòàì èçìåðåíèé ðàññåÿíèÿ ñâåòà ðàññ÷èòàíû ðàçìåðû îðãàíè÷åñêèõ ÷àñòèö âçâåøåííîãî â âîäå 

âåùåñòâà. Óñòàíîâëåíà èõ ñâÿçü ñ ðàçìåðàìè êëåòîê ôèòîïëàíêòîíà, îïðåäåëåííûìè áèîëîãè÷åñêèì ìåòîäîì 
â ïðîáàõ âîäû. Èññëåäîâàíà ñâÿçü ðàçìåðîâ îðãàíè÷åñêèõ ÷àñòèö âçâåøåííîãî âåùåñòâà ñ òðîôíîñòüþ âîä. 
Ïîëó÷åíî, ÷òî ñðåäíèå ðàçìåðû îðãàíè÷åñêèõ ÷àñòèö âîçðàñòàþò ïðè ïîíèæåíèè òðîôíîñòè âîä. Ñ ó÷åòîì 
ñâÿçè ñðåäíèõ ðàçìåðîâ îðãàíè÷åñêèõ ÷àñòèö âçâåøåííîãî â âîäå âåùåñòâà ñî ñðåäíèìè ðàçìåðàìè êëåòîê 
ôèòîïëàíêòîíà ñäåëàí âûâîä îá óâåëè÷åíèè ðàçìåðîâ êëåòîê â âîäàõ íèçêîé òðîôíîñòè. 

 

Êëþ÷åâûå ñëîâà: âçâåøåííîå âåùåñòâî, îðãàíè÷åñêèå ÷àñòèöû, êëåòêè ôèòîïëàíêòîíà, áåëûé äèñê, õëî-
ðîôèëë, òðîôíîñòü âîä, áèîãåííûå âåùåñòâà; suspended matter, organic particles, phytoplankton cell, Secchi 
disk, chlorophyll, water trophic state, biogenic matter. 

 
Ââåäåíèå 

 
Âî âñåõ ïðèðîäíûõ âîäàõ èìåþòñÿ âçâåøåííûå 

÷àñòèöû ðàçëè÷íîãî ïðîèñõîæäåíèÿ. Âçâåøåííîå âå- 
ùåñòâî èãðàåò âàæíóþ ðîëü â áèîëîãè÷åñêèõ, ôè-
çè÷åñêèõ è ãåîõèìè÷åñêèõ ïðîöåññàõ, ïðîòåêàþùèõ 
â âîäíîé ñðåäå. Èññëåäîâàíèå êîíöåíòðàöèè è ñî-
ñòàâà âçâåøåííîãî âåùåñòâà â ïðèðîäíûõ âîäàõ – 
àêòóàëüíàÿ çàäà÷à îêåàíîëîãèè. 

Ñîäåðæàùèåñÿ â ïðèðîäíûõ âîäàõ ÷àñòèöû 

âçâåøåííîãî âåùåñòâà ìîæíî ðàçäåëèòü íà äâå ôðàê-
öèè – ìèíåðàëüíóþ è îðãàíè÷åñêóþ. Ìèíåðàëüíàÿ 
ôðàêöèÿ ïðåäñòàâëåíà ÷àñòèöàìè òåððèãåííîãî ïðî-
èñõîæäåíèÿ. Îðãàíè÷åñêàÿ ñîñòîèò èç æèâûõ êëåòîê 
ôèòîïëàíêòîíà è äåòðèòà – ìåðòâûõ êëåòîê ôèòî-
ïëàíêòîíà è ôðàãìåíòîâ ñêåëåòîâ çîîïëàíêòîíà.  
Ïî ðàçìåðó ýòè ôðàêöèè äåëÿòñÿ íà ìåëêèå è êðóï-
íûå ÷àñòèöû. Ìåëêóþ ôðàêöèþ âçâåøåííîãî âåùå-
ñòâà (ðàäèóñ ÷àñòèö r < 1 ìêì) ñîñòàâëÿþò ìèíå-
ðàëüíûå ÷àñòèöû, êðóïíóþ (r > 1 ìêì) – îðãàíè-
÷åñêèå [1]. 

Ïðè èññëåäîâàíèè âçâåøåííîãî â âîäå âåùåñòâà 
èíòåðåñ ïðåäñòàâëÿþò ðàçìåðû ñîäåðæàùèõñÿ â íåé 
îðãàíè÷åñêèõ ÷àñòèö. Òàêèå äàííûå íåîáõîäèìû 
ïðè ïîñòðîåíèè ãèäðîîïòè÷åñêèõ ìîäåëåé. Â áèîëî-
ãèè ýòî îáóñëîâëåíî òåì, ÷òî îðãàíè÷åñêîå âçâåøåí-
íîå âåùåñòâî ñîñòîèò â îñíîâíîì èç êëåòîê ôèòî-
ïëàíêòîíà. 
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×àñòèöû îêåàíñêîé âçâåñè èìåþò ñëîæíóþ ôîð- 
ìó. Äëÿ îïèñàíèÿ ðàññåÿíèÿ ñâåòà íà íèõ èñïîëü-
çóþò ìîäåëü ýêâèâàëåíòíûõ ñôåð, ò.å. ÷àñòèöû  
ñ÷èòàþòñÿ îäíîðîäíûìè ñôåðàìè. Ñðàâíåíèå ñ ýêñ- 
ïåðèìåíòàëüíûìè äàííûìè ïîêàçûâàåò, ÷òî òàêîå 
ïðèáëèæåíèå ïðèåìëåìî è äàåò â áîëüøèíñòâå ñëó-
÷àåâ õîðîøèå ðåçóëüòàòû. Ðàññåÿíèå ñâåòà íà ÷àñòè-
öàõ âçâåñè ñèëüíî çàâèñèò îò èõ ðàçìåðîâ (ðàäèóñîâ). 
Ñóùåñòâóåò ìåòîä, ïîçâîëÿþùèé ïî ïîêàçàòåëÿì 

ðàññåÿíèÿ ñâåòà () îïðåäåëèòü ñðåäíèé ðàäèóñ 
ñîäåðæàùèõñÿ â âîäå îðãàíè÷åñêèõ ÷àñòèö [2]. Îí 
èñïîëüçîâàëñÿ â [3, 4] ïðè èññëåäîâàíèÿõ â Ñðåäè-
çåìíîì ìîðå è Àòëàíòè÷åñêîì îêåàíå. Áûëî óñòà-
íîâëåíî, ÷òî ðàçìåðû îðãàíè÷åñêèõ ÷àñòèö âçâåøåí-
íîãî âåùåñòâà èçìåíÿþòñÿ â çàâèñèìîñòè îò îêåàíî-
ãðàôè÷åñêèõ óñëîâèé, îäíàêî íå èññëåäîâàëèñü 
ôàêòîðû, ñ êîòîðûìè ýòî ñâÿçàíî. 

Öåëü ðàáîòû – îïðåäåëåíèå ïî ðàññåÿíèþ ñâåòà 
ðàçìåðîâ îðãàíè÷åñêèõ ÷àñòèö âçâåøåííîãî âåùåñò-
âà â ïðèðîäíûõ âîäàõ, à òàêæå èññëåäîâàíèå ñâÿçè 
ðàçìåðîâ òàêèõ ÷àñòèö ñ ðàçìåðàìè íàõîäÿùèõñÿ  
â âîäå êëåòîê ôèòîïëàíêòîíà è èõ èçìåí÷èâîñòè  
â çàâèñèìîñòè îò òðîôíîñòè âîä. 

 
Ìàòåðèàëû è ìåòîäû 

 

Â ðàáîòå èñïîëüçîâàíû íàòóðíûå äàííûå, ïîëó-
÷åííûå âî âðåìÿ 47-ãî ðåéñà ÍÈÑ «Ìèõàèë Ëîìî-
íîñîâ» (èþëü – ñåíòÿáðü 1986 ã.) â Àòëàíòè÷åñêîì 

îêåàíå íà êðóïíîìàñøòàáíîì ïîëèãîíå ñ ãðàíèöàìè: 
1 þ.ø. – 12 ñ.ø., 16–32,5 ç.ä. Èññëåäîâàëèñü èí-
äèêàòðèñû ðàññåÿíèÿ ñâåòà è ãëóáèíà âèäèìîñòè 
áåëîãî äèñêà (îòíîñèòåëüíàÿ ïðîçðà÷íîñòü). 
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Èíäèêàòðèñû ðàññåÿíèÿ ñâåòà èçìåðÿëèñü íåôå- 
ëîìåòðîì [5] â ïðîáàõ âîäû ñ ãëóáèíû 3 ì. Â òàá-
ëèöå ïðèâåäåíû òåõíè÷åñêèå õàðàêòåðèñòèêè ïðè-
áîðà. 

 
Òåõíè÷åñêèå õàðàêòåðèñòèêè íåôåëîìåòðà 

Õàðàêòåðèñòèêà Çíà÷åíèå 

Óãîë èçìåðåíèé (), ãðàä. 2; 7,5…(5)…162,5 
Ñïåêòðàëüíàÿ îáëàñòü èçìåðåíèé, íì 520( 0) 
Ïîãðåøíîñòü èçìåðåíèé (), % 10 

 
Ìèíèìàëüíûé óãîë, íà êîòîðîì â íåôåëîìåò- 

ðå îïðåäåëÿåòñÿ (), ñîñòàâëÿåò 2. Íåîáõîäèìûå 
äëÿ ðàñ÷åòîâ ðàäèóñà ÷àñòèö âçâåøåííîãî âåùåñòâà 
ïîêàçàòåëè ðàññåÿíèÿ ñâåòà íà óãëàõ  < 2 íàõîäè-
ëèñü ïóòåì ýêñòðàïîëÿöèè èçìåðåííîé èíäèêàòðèñû 

â ýòó îáëàñòü ïî ôîðìóëå lg() = A + Â + C2. 
Äëÿ íàõîæäåíèÿ êîýôôèöèåíòîâ À, Â, Ñ èñïîëüçîâà- 
ëèñü èçìåðåííûå ïîêàçàòåëè ðàññåÿíèÿ () íà óãëàõ 
 = 2; 7,5; 12,5. 

Ãëóáèíà âèäèìîñòè áåëîãî äèñêà îïðåäåëÿëàñü 
ïî ñòàíäàðòíîé ìåòîäèêå [6]. 

Ñðåäíèé ðàäèóñ ñîäåðæàùèõñÿ â âîäå âçâåøåí-
íûõ îðãàíè÷åñêèõ ÷àñòèö ðàññ÷èòûâàëñÿ ïî çíà÷å-
íèÿì () â íàïðàâëåíèÿõ  = 0,5 è 2,0. Ôîðìóëà 
ðàñ÷åòà [2]: 

 îðã 10 ,kr  
 

    

0,5
(0,5)

1,16 0,57 1,68 lg .
(2,0)

k   (1) 

Â õîäå ýêñïåäèöèè íà ïîëèãîíå â Àòëàíòè÷åñêîì 
îêåàíå òàêæå âûïîëíÿëèñü è áèîëîãè÷åñêèå èññëå-
äîâàíèÿ. Â ïðîáàõ âîäû ñ ïîìîùüþ ìèêðîñêîïà 
âèçóàëüíî îïðåäåëÿëîñü ÷èñëî êëåòîê ôèòîïëàíêòî-
íà è èõ ðàçìåðû, äàëåå ðàññ÷èòûâàëñÿ ñóììàðíûé 
è ñðåäíèé îáúåì êëåòîê [7]. Ñðåäíèé ðàäèóñ êëåòîê 

ôèòîïëàíêòîíà rôèò â ïðåäïîëîæåíèè èõ øàðîâèä-
íîé ôîðìû íàõîäèëñÿ èç ñîîòíîøåíèÿ V = 4/3r3, 
ãäå V – îáúåì êëåòêè. Â ðÿäå ïðîá îäíîâðåìåííî 
èçìåðÿëèñü èíäèêàòðèñû ðàññåÿíèÿ ñâåòà, ïî êîòî-
ðûì ðàññ÷èòûâàëñÿ ñðåäíèé ðàäèóñ îðãàíè÷åñêèõ 
÷àñòèö âçâåøåííîãî âåùåñòâà rîðã. 

 
Ðåçóëüòàòû èññëåäîâàíèé  

è èõ îáñóæäåíèå 
 

Ñâÿçü ðàçìåðîâ îðãàíè÷åñêèõ ÷àñòèö 
âçâåøåííîãî âåùåñòâà ñ ðàçìåðàìè  

êëåòîê ôèòîïëàíêòîíà 
 
Ñîïîñòàâëåíû ïðîáû âîäû, â êîòîðûõ îäíîâðå-

ìåííî îïðåäåëÿëèñü rîðã (ïî îïòè÷åñêèì èçìåðåíèÿì) 
è rôèò (ïî áèîëîãè÷åñêèì èçìåðåíèÿì). Ðåçóëüòàòû 

ñðàâíåíèÿ ïðåäñòàâëåíû íà ðèñ. 1. Êîýôôèöèåíò 

êîððåëÿöèè R = 0,79, óðàâíåíèå ñâÿçè: 

  ôèò îðã(ìêì) 2,03 4,1.r r  (2) 

Ëèíèÿ ðåãðåññèè ïîêàçûâàåò, ÷òî ðàäèóñû, ðàâ- 
íûå  4 ìêì, ðàññ÷èòàííûå ïî îïòè÷åñêèì èçìåðå- 
 

 
Ðèñ. 1. Ñâÿçü ñðåäíèõ ðàçìåðîâ îðãàíè÷åñêèõ ÷àñòèö âçâå- 
øåííîãî âåùåñòâà, ðàññ÷èòàííûõ ïî èçìåðåíèÿì èíäèêàò-
ðèñ ðàññåÿíèÿ ñâåòà, ñî ñðåäíèìè ðàçìåðàìè êëåòîê ôèòî-
ïëàíêòîíà, îïðåäåëåííûõ ïî íàáëþäåíèÿì ïîä ìèêðîñêîïîì 

 
íèÿì ïî ôîðìóëå (1), áëèçêè ê ðàäèóñàì, ïîëó÷åí-
íûì ïî áèîëîãè÷åñêèì èçìåðåíèÿì. Ïðè ðàäèóñàõ 
÷àñòèö áîëüøå è ìåíüøå 4 ìêì íàáëþäàåòñÿ ðàñõî-
æäåíèå: ìàêñèìàëüíûå rôèò ïî ñðàâíåíèþ ñ rîðã ìåíü-
øå íà 12%, à ìèíèìàëüíûå – áîëüøå íà 15%. 
 Ðàçíèöó â ðàçìåðàõ ÷àñòèö ìîæíî îáúÿñíèòü 
äâóìÿ ïðè÷èíàìè. Âî-ïåðâûõ, îøèáêàìè îïðåäåëå-
íèÿ ðàçìåðîâ ÷àñòèö, ïðèñóùèìè îïòè÷åñêîìó è áèî- 
ëîãè÷åñêîìó ìåòîäàì. Âî-âòîðûõ, òåì, ÷òî áèîëîãè-
÷åñêèì ìåòîäîì îïðåäåëÿåòñÿ ñðåäíèé ðàçìåð æèâûõ 

êëåòîê ôèòîïëàíêòîíà, à îïòè÷åñêèì – ñðåäíèé ðàç-
ìåð âñåõ ñîäåðæàùèõñÿ â âîäå îðãàíè÷åñêèõ ÷àñòèö 
(æèâûõ êëåòîê è äåòðèòà). 

Â öåëîì æå, êàê ïîêàçûâàåò ñðàâíåíèå, ðàçëè-
÷èÿ ìåæäó rîðã è rôèò íåâåëèêè è âàðèàöèè rîðã ìîæ-
íî ðàññìàòðèâàòü êàê ñîîòâåòñòâóþùèå âàðèàöèè rôèò. 
 

Ñâÿçü ðàçìåðîâ îðãàíè÷åñêèõ ÷àñòèö 
âçâåøåííîãî âåùåñòâà  

ñ òðîôíîñòüþ âîä 
 

Òðîôíîñòü (ïðîäóêòèâíîñòü) âîä îöåíèâàþò  
ïî êîíöåíòðàöèè â íèõ õëîðîôèëëà a – îñíîâíîãî 
ïèãìåíòà, ñîäåðæàùåãîñÿ â êëåòêàõ ôèòîïëàíêòîíà 
(ñîçäàòåëÿ ïåðâè÷íîé ïðîäóêöèè). Ñîãëàñíî [8] âû- 
ñîêàÿ êîíöåíòðàöèÿ õëîðîôèëëà à – ïîêàçàòåëü 
áèîïðîäóêòèâíîñòè àêâàòîðèè. 

Ïî óðîâíþ ïðîäóêòèâíîñòè âîäû äåëÿò  
íà îëèãîòðîôíûå (ñëàáîïðîäóêòèâíûå) – 

Ñõë < 0,1 ìã  ì3, ìåçîòðîôíûå (ïðîäóêòèâíûå) – 

Ñõë = 0,1–1,0 ìã  ì3 è ýâòðîôíûå (âûñîêîïðîäóê-
òèâíûå) – Ñõë > 1,0 ìã  ì3

 [9]. Ïðîäóêòèâíîñòü âîä 
çàâèñèò îò ñîäåðæàíèÿ â íèõ ïèòàòåëüíûõ (áèîãåí-
íûõ) âåùåñòâ – ÷åì èõ áîëüøå, òåì âûøå ïðîäóê-
òèâíîñòü. 

Îïòè÷åñêèì ïîêàçàòåëåì òðîôíîñòè âîä ìîæåò 
ñëóæèòü ãëóáèíà âèäèìîñòè áåëîãî äèñêà Zá, âå- 
ëè÷èíà êîòîðîãî òåñíî ñâÿçàíà ñ êîíöåíòðàöèåé 
õëîðîôèëëà â âîäå [10–14]. Íà ðèñ. 2 ïîêàçàíà 
ñâÿçü Cõë = f(Zá) íà ïîëèãîíå â Àòëàíòè÷åñêîì 
îêåàíå [14], êîòîðàÿ ñ êîýôôèöèåíòîì êîððåëÿöèè 
R = 0,87 âûðàæàåòñÿ óðàâíåíèåì lgCõë (ìã  ì3) = 
= 1,55–1,67lg Zá. 

Íà ðèñ. 3 ïîêàçàíû ïðîñòðàíñòâåííûå ðàñïðå-
äåëåíèÿ Zá è rîðã íà ïîëèãîíå. Ñîãëàñíî ðèñ. 3, à  
íà áîëüøåé ÷àñòè ïîëèãîíà íàáëþäàëèñü ìåçîòðîô-
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íûå âîäû (Zá = 14–33 ì), íà ìåíüøåé – îëèãî-
òðîôíûå (Zá = 33–39 ì). 

 

 
Ðèñ. 2. Ñâÿçü êîíöåíòðàöèè õëîðîôèëëà â ïîâåðõíîñòíîì 
  ñëîå âîäû ñ ãëóáèíîé âèäèìîñòè áåëîãî äèñêà 

 

 
a 

 
á 

Ðèñ. 3. Ðàñïðåäåëåíèå ãëóáèíû âèäèìîñòè áåëîãî äèñêà (à) 
è ñðåäíèõ ðàçìåðîâ ÷àñòèö îðãàíè÷åñêîãî âçâåøåííîãî 
  âåùåñòâà (á) íà ïîëèãîíå 

Ñðàâíåíèå ðàñïðåäåëåíèé ðèñ. 3, à è á ïîêà-
çûâàåò ïðîñòðàíñòâåííóþ ñâÿçü ìåæäó rîðã è Zá.  
Â ðàéîíàõ ñ íèçêèìè âåëè÷èíàìè Zá ðàçìåðû ÷àñ-
òèö ìåíüøå, ÷åì â ðàéîíàõ ñ âûñîêèìè Zá. Ñâÿçü 
ìåæäó rîðã è Zá íà ïîëèãîíå ïîêàçàíà íà ðèñ. 4. 
Óðàâíåíèå ñâÿçè (R = 0,78) èìååò âèä  0,2

îðã á1,9 .r Z  
 

 
Ðèñ. 4. Ñâÿçü ñðåäíèõ ðàçìåðîâ ÷àñòèö îðãàíè÷åñêîãî âçâå- 
øåííîãî âåùåñòâà ñ ãëóáèíîé âèäèìîñòè áåëîãî äèñêà  
íà ïîëèãîíå â Àòëàíòè÷åñêîì îêåàíå (ðîìáû) è â îç. Áàéêàë 
  (êâàäðàòû) 

 

Ñ ó÷åòîì ñêàçàííîãî î ãëóáèíå âèäèìîñòè áå-
ëîãî äèñêà êàê ïîêàçàòåëå òðîôíîñòè âîä è ñâÿçè 
rîðã = f(Zá) ìîæíî ñäåëàòü âûâîä, ÷òî ñðåäíèé ðàçìåð 
îðãàíè÷åñêèõ ÷àñòèö çàâèñèò îò êîíöåíòðàöèè ñî-
äåðæàùèõñÿ â âîäå áèîãåííûõ âåùåñòâ. À ýòî, ó÷è-
òûâàÿ ñâÿçü ìåæäó rîðã è rôèò, îçíà÷àåò, ÷òî ñîñòàâ 
ôèòîïëàíêòîíà ìåíÿåòñÿ ïðè èçìåíåíèè ñîäåðæà-
íèÿ áèîãåííûõ âåùåñòâ â âîäå. Â âîäàõ ñ âûñîêîé 
êîíöåíòðàöèåé áèîãåííûõ âåùåñòâ â ôèòîïëàíêòîíå 
ïðåîáëàäàþò âèäû ñ íåáîëüøèìè ðàçìåðàìè êëåòîê, 
à ñ íèçêîé – êðóïíîðàçìåðíûå âèäû. 

Ïîäòâåðæäåíèåì òàêîãî âûâîäà ìîãóò ñëó- 
æèòü áèîëîãè÷åñêèå äàííûå î âèäîâîì ñîñòàâå ôèòî-
ïëàíêòîíà â äâóõ ðàéîíàõ èññëåäóåìîãî ïîëèãîíà: 
Ìåæïàññàòíîå ïðîòèâîòå÷åíèå (7,0–8,5 ñ.ø.; 24,0–
26,0 ç.ä.) – Zá = 33–37 ì (îëèãîòðîôíûå âîäû),  
rîðã = 4,2–4,35 ìêì; ïðèýêâàòîðèàëüíûé ðàéîí 

(0,5 þ.ø. – 0,5 ñ.ø.; 16,0–18,0 ç.ä.) – Zá = 14–
18 ì (ìåçîòðîôíûå âîäû), rîðã = 3,45–3,9 ìêì. Ñî-
ãëàñíî áèîëîãè÷åñêèì äàííûì [7] â Ìåæïàññàòíîì 
ïðîòèâîòå÷åíèè îñíîâó ôèòîöåíà îáðàçóþò ïåðèäè-
íåè, â ïðèýêâàòîðèàëüíîì ðàéîíå – äèàòîìîâûå. 
Ðàçìåðû êëåòîê ó ïåðèäèíåé â ñðåäíåì áîëüøå, ÷åì 
ó äèàòîìîâûõ [15]. 

Ñâÿçü rîðã = f(Zá) â êàæäîì âîäîåìå èìååò ñâîé 
âèä, îáóñëîâëåííûé ðåãèîíàëüíûìè ãèäðîôèçè÷å-
ñêèìè è ãèäðîáèîëîãè÷åñêèìè ôàêòîðàìè. Ýòî èë-
ëþñòðèðóåò ðèñ. 4, íà êîòîðîì ïîêàçàíû çàâèñèìî-
ñòè äëÿ Àòëàíòè÷åñêîãî îêåàíà è îç. Áàéêàë [16]. 
Óðàâíåíèå ñâÿçè äëÿ îç. Áàéêàë (R = 0,87) èìååò 
âèä  0,1

îðã á2,4 .r Z  
Èçìåíåíèå ðàçìåðíîãî ñîñòàâà ôèòîïëàíêòîíà 

ïðè èçìåíåíèè òðîôíîñòè âîä îòìå÷åíî â [17]: 
«Ýâòðîôèðîâàíèå ×åðíîãî ìîðÿ âåäåò ê ïðåîáëàäà-
íèþ ìåëêèõ ôîðì ôèòîïëàíêòîíà, õîðîøî ðàçâèâàþ- 
ùèõñÿ ïðè ïîíèæåííîì îñâåùåíèè è âûñîêèõ êîí-
öåíòðàöèÿõ ðàñòâîðåííîãî îðãàíè÷åñêîãî âåùåñòâà». 



 

866 Ìàíüêîâñêèé Â.È., Ìàíüêîâñêàÿ Å.Â. 
 

  Ïî ïîâîäó ñâÿçè ðàçìåðîâ êëåòîê ôèòîïëàíê-
òîíà ñ òðîôíîñòüþ âîä ìîæíî ïðåäïîëîæèòü ñëå-
äóþùåå. Êîëè÷åñòâî ïîñòóïàþùèõ â êëåòêó ïèòà-
òåëüíûõ âåùåñòâ N ïðîïîðöèîíàëüíî èõ êîíöåíòðà-
öèè â âîäå Ñ è ïëîùàäè ïîâåðõíîñòè S = 4(rôèò)

2 
êëåòêè: N = ðÑS, ãäå ð – êîýôôèöèåíò ïðîïîð-
öèîíàëüíîñòè. Ïðè ìåíüøåé êîíöåíòðàöèè áèîãåí-
íûõ âåùåñòâ äîñòàòî÷íîå èõ êîëè÷åñòâî áóäóò ïî-
ëó÷àòü áîëåå êðóïíûå êëåòêè. Íàïðèìåð, â âîäàõ 
Àòëàíòè÷åñêîãî ïîëèãîíà ðàçìåðû îðãàíè÷åñêèõ ÷àñ- 
òèö (ñì. ðèñ. 3, á) âàðüèðîâàëèñü îò 4,5 ìêì â îëè-
ãîòðîôíûõ âîäàõ äî 3,5 ìêì â ìåçîòðîôíûõ. Â ïå-
ðåñ÷åòå íà ðàçìåðû êëåòîê ôèòîïëàíêòîíà (2) ýòî 

ñîñòàâëÿåò, ñîîòâåòñòâåííî, 4,9 è 3,0 ìêì. Îòíîøåíèå 

ïëîùàäè ïîâåðõíîñòåé òàêèõ êëåòîê Sîëèã /Sìåç
 = 2,67. 

 
Çàêëþ÷åíèå 

 

Ïî èçìåðåíèÿì èíäèêàòðèñ ðàññåÿíèÿ ñâåòà îï-
ðåäåëåíû ðàçìåðû îðãàíè÷åñêèõ ÷àñòèö âçâåøåííî-
ãî âåùåñòâà íà êðóïíîìàñøòàáíîì ïîëèãîíå â Àò-
ëàíòè÷åñêîì îêåàíå. Ðàññ÷èòàííûå ñðåäíèå ðàçìåðû 
÷àñòèö îðãàíè÷åñêîé âçâåñè ñîïîñòàâèìû ñî ñðåä-
íèìè ðàçìåðàìè êëåòîê ôèòîïëàíêòîíà, îïðåäå- 
ëåííûìè ïîä ìèêðîñêîïîì rîðã  rôèò. Ñðàâíåíèå  
ñ òðîôíîñòüþ âîä ïîêàçûâàåò, ÷òî rîðã èçìåíÿþòñÿ  
â çàâèñèìîñòè îò ïðîäóêòèâíîñòè âîä: îíè áîëüøå  
â îëèãîòðîôíûõ âîäàõ ïî ñðàâíåíèþ ñ ýâòðîôíûìè. 
Ñ ó÷åòîì ñâÿçè rîðã ñ rôèò ýòî îçíà÷àåò, ÷òî â îëèãî-
òðîôíûõ âîäàõ ïðåîáëàäàþò âèäû ôèòîïëàíêòîíà, 
ó êîòîðîãî ðàçìåðû êëåòîê áîëüøå, ÷åì ó ôèòî-
ïëàíêòîíà â ýâòðîôíûõ. Ïîäîáíîå èçìåíåíèå ïîä-
òâåðæäàåòñÿ äàííûìè áèîëîãè÷åñêèõ íàáëþäåíèé. 
  Ðàáîòà âûïîëíåíà â ðàìêàõ ãîñçàäàíèÿ ïî òå-
ìàì ¹ 0827-2019-0002 è 0827-2019-0004. 
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V.I. Mankovskiy, E.V. Mankovskaya. Determination of the size of suspended organic particles from 
light scattering phase function and their relationship to the water trophic state. 

In this paper, the average radius of suspended organic particles in Atlantic Ocean waters is calculated 
from the measurements of light scattering phase function. The relationship between average sizes of suspended 
organic particles calculated from light scattering and the average sizes of phytoplankton cells determined visu-
ally using a microscope is established. The relationship between the size of suspended organic particles and the 
water trophic state is studied. It is ascertained that the average sizes of suspended organic particles increase 
with a decrease in the water productivity (trophic state). Taking into account the relationship of the average 
sizes of suspended organic particles with the average sizes of phytoplankton cells, a conclusion is drawn that 
oligotrophic waters (low trophic state) are dominated by phytoplankton species with cell sizes larger than those 
of phytoplankton in eutrophic waters (high trophic state). 


