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Íà îñíîâå ìíîãîëåòíåãî îïûòà ÌàãàäàíÍÈÐÎ ïî îáñëåäîâàíèþ íåðåñòèëèù îõîòñêîé è ãèæèãèíñêî-
êàì÷àòñêîé ñåëüäè ïðèâîäÿòñÿ ðåêîìåíäàöèè ïî ïëàíèðîâàíèþ è ïðîâåäåíèþ ýòèõ ðàáîò, à òàêæå ïî-
ñëåäóþùåé îáðàáîòêå ñîáðàííûõ ìàòåðèàëîâ. Îáîñíîâûâàþòñÿ íåîáõîäèìûå óñîâåðøåíñòâîâàíèÿ òðà-
äèöèîííîé ìåòîäèêè, âíåñåííûå â öåëÿõ ïîâûøåíèÿ òî÷íîñòè êîëè÷åñòâåííîãî ó÷åòà îòëîæåííîé èêðû
è âîçìîæíîñòè êà÷åñòâåííîé îöåíêè ýôôåêòèâíîñòè íåðåñòà.
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OKHOTSK SEA, CLUPEA HARENGUS PALLASII, TECHNIQUE
On the basis of long-term experience MagadanNIRO on inspection spawning grounds of the okhotsk and gijiginsko-
kamchatsk herrings recommendations on planning and of these works, and also the subsequent processing of the
collected materials are given. Necessary improvements of a traditional technique of the quantitative account of
the postponed herrings eggs, brought with a view of increase of its accuracy and an opportunity of an estimation
of efficiency of spawning prove.

Òèõîîêåàíñêàÿ ñåëüäü Clupea pallasii (Cuvier,
Valensiennes, 1847) — îäèí èç âàæíåéøèõ ðåñóðñîâ
ðûáîëîâñòâà íà Äàëüíåì Âîñòîêå, ñîñòàâëÿþùèé
íàðÿäó ñ ìèíòàåì è ëîñîñÿìè åãî îñíîâó. «Íàèáî-
ëåå ïðèìå÷àòåëüíîé îñîáåííîñòüþ òèõîîêåàíñêîé
ñåëüäè ÿâëÿåòñÿ çíà÷èòåëüíàÿ, ïîðîé ÷àñòàÿ è
âåñüìà ðåçêàÿ, èçìåí÷èâîñòü ÷èñëåííîñòè è áèî-
ìàññû ïîïóëÿöèè. Íàáëþäàåìûå êîëåáàíèÿ îáóñ-
ëàâëèâàþòñÿ ðàçëè÷íîé óðîæàéíîñòüþ ïîêîëåíèé,
ñëàãàþùèõ íåðåñòîâûé è ïðîìûñëîâûé çàïàñû»
(Íàóìåíêî, 2001). Ñîîòâåòñòâåííî, óïðàâëåíèå
ýòèì ðåñóðñîì, ïðåäïîëàãàþùåå óñòîé÷èâóþ äîë-
ãîâðåìåííóþ ýêñïëóàòàöèþ, äîëæíî ñòðîèòüñÿ íà
îñíîâå àäåêâàòíîé îöåíêè ñîâðåìåííîãî ñîñòîÿíèÿ
çàïàñà è êîððåêòíîì ïðîãíîçå åãî äèíàìèêè ñ ó÷å-
òîì îñîáåííîñòåé áèîëîãèè ýòîãî îáúåêòà. Ê ñî-
æàëåíèþ, íåñîáëþäåíèå ýòîãî ïðèíöèïà èìåëî
ìåñòî ïî îòíîøåíèþ ïðàêòè÷åñêè êî âñåì äàëüíå-
âîñòî÷íûì ïîïóëÿöèÿì òèõîîêåàíñêîé ñåëüäè, êî-
òîðûå âî âòîðîé ïîëîâèíå ÕÕ â. èñïûòàëè, à íåêî-
òîðûå èñïûòûâàþò è äî ñèõ ïîð, ðåçêîå ñíèæåíèå
÷èñëåííîñòè. Îòíîñèòñÿ ýòî è ê îõîòñêîé ñåëüäè,
êîòîðàÿ ïîñëå äåïðåññèè ÷èñëåííîñòè â 70-å ãã. ïðî-

øëîãî âåêà è ââåäåíèÿ çàïðåòà íà ïðîìûøëåííûé
ëîâ ñìîãëà âîññòàíîâèòü ñâîþ ÷èñëåííîñòü è âåð-
íóòü ñâîå ìåñòî â ñòðóêòóðå ïðîìûñëîâûõ óëîâîâ.
Â íåìàëîé ñòåïåíè ýòî ñòàëî âîçìîæíûì áëàãî-
äàðÿ ìàñøòàáíîìó ìîíèòîðèíãó ñîñòîÿíèÿ ïîïó-
ëÿöèè è âûñîêîé òî÷íîñòè îöåíîê åå ÷èñëåííîñòè,
îñíîâàííûõ íà äàííûõ ïðÿìîãî ó÷åòà ïðîèçâîäè-
òåëåé ïî êîëè÷åñòâó îòëîæåííîé íà íåðåñòèëèùàõ
èêðû. Â íàñòîÿùåå âðåìÿ äàííûå êîëè÷åñòâåííî-
ãî ó÷åòà, ïðîâîäèìîãî ýòèì ìåòîäîì, èñïîëüçóþò-
ñÿ äëÿ ðàñ÷åòà çàïàñà îõîòñêîé ñåëüäè è ïðîãíîçà
äèíàìèêè åå ÷èñëåííîñòè. Â îñíîâå ìåòîäà ëåæèò
îïðåäåëåíèå ïîïóëÿöèîííîé ïëîäîâèòîñòè îõîòñêîé
ñåëüäè ïî ðåçóëüòàòàì îáñëåäîâàíèÿ íåðåñòèëèù
è ïîñëåäóþùåãî ðàñ÷åòà ÷èñëåííîñòè ïîëîâîçðå-
ëîé ÷àñòè ïîïóëÿöèè.

Çà ïî÷òè 50-ëåòíþþ èñòîðèþ ðàáîò ïî îáñëå-
äîâàíèþ íåðåñòèëèù îõîòñêîé ñåëüäè ïîñòîÿííî
ïðåäïðèíèìàëèñü ïîïûòêè ïî óñîâåðøåíñòâîâàíèþ
ñïîñîáîâ èõ ïðîâåäåíèÿ è ïîâûøåíèþ òî÷íîñòè
êîëè÷åñòâåííîãî ó÷åòà èêðû. Â 60-å ãîäû ïðîøëî-
ãî âåêà îáñëåäîâàíèå ó÷àñòêîâ íåðåñòà ïðîâîäè-
ëîñü ñ âåñåëüíûõ ëîäîê ñ èñïîëüçîâàíèåì ðó÷íûõ
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äðàã äëÿ îòáîðà ïðîá îáûêðåííîãî ñóáñòðàòà (Òþð-
íèí, 1967). Âïîñëåäñòâèè âñå áîëåå øèðîêîå ïðèìå-
íåíèå ñòàë íàõîäèòü âîäîëàçíûé ñïîñîá îáñëåäîâà-
íèÿ íåðåñòèëèù. Ïî ìåðå ñîâåðøåíñòâîâàíèÿ ïðè-
ìåíÿåìîãî òåõíè÷åñêîãî îáîðóäîâàíèÿ è íàêîïëåíèÿ
îïûòà êà÷åñòâî è îáúåìû äàííûõ âîäîëàçíûõ èêîð-
íûõ ñúåìîê ïîñòîÿííî âîçðàñòàëè. Ê íàñòîÿùåìó
âðåìåíè ñïåêòð ñâåäåíèé, ïîëó÷àåìûõ ïðè îáñëå-
äîâàíèè íåðåñòèëèù ñåëüäè, ïîçâîëÿåò íå òîëüêî ñ
ãîðàçäî áîëåå âûñîêîé òî÷íîñòüþ îöåíèâàòü êîëè-
÷åñòâåííûå ïîêàçàòåëè íåðåñòà, íî è äàâàòü êà÷å-
ñòâåííóþ îöåíêó åãî ýôôåêòèâíîñòè ñ ïðåäâàðè-
òåëüíûì ïðîãíîçîì óðîæàéíîñòè ïîêîëåíèé (Áåëûé,
2008à, á). Îäíàêî ïðè ýòîì ñàìà ìåòîäèêà ïðîâå-
äåíèÿ ðàáîò îñòàâàëàñü ïðàêòè÷åñêè íåèçìåííîé.

Â íàñòîÿùåé ðàáîòå ïðèâîäÿòñÿ ìåòîäè÷åñêèå
ðåêîìåíäàöèè ïî ïðîâåäåíèþ îáñëåäîâàíèé íåðå-
ñòèëèù ñåëüäè è îáðàáîòêå ïîëó÷åííûõ ìàòåðèà-
ëîâ ñ ó÷åòîì óòî÷íåíèé è óñîâåðøåíñòâîâàíèé,
íàêîïëåííûõ â õîäå ìíîãîëåòíèõ èññëåäîâàíèé
ÌàãàäàíÍÈÐÎ.

Îáñëåäîâàíèå íåðåñòèëèù ñåëüäè
Ó÷èòûâàÿ îòñóòñòâèå â ëèòåðàòóðíûõ èñòî÷-

íèêàõ åäèíîãî ïîäõîäà â ïîíèìàíèè è ïðèìåíåíèè
òåðìèíîâ, èñïîëüçóåìûõ ïðè âûïîëíåíèè ó÷åòíûõ
ðàáîò è õàðàêòåðèñòèê îáûêðåíèÿ, ïðåäñòàâëÿåò-
ñÿ íåîáõîäèìûì ïðåäâàðèòü äàëüíåéøåå èçëîæå-
íèå ïîÿñíåíèåì èñïîëüçóåìûõ íàìè ïîíÿòèé.

Ëîêàëüíûå íåðåñòèëèùà — îáîñîáëåííûå
ó÷àñòêè àêâàòîðèè â ïðåäåëàõ íåðåñòîâîãî àðåàëà,
íà êîòîðûõ íåïîñðåäñòâåííî ïðîõîäèò íåðåñò.

Ïëîùàäü íåðåñòèëèùà (èëè åãî ó÷àñòêà) SH —
ïëîùàäü ãîðèçîíòàëüíîé ïðîåêöèè ñîîòâåòñòâóþ-
ùåãî ó÷àñòêà äíà.

Ðåàëüíàÿ ïëîùàäü íåðåñòèëèùà SÄ — ïëî-
ùàäü ïîâåðõíîñòè äíà (ñ ó÷åòîì ñòåïåíè åãî óê-
ëîíà è ñêëàä÷àòîñòè ïîâåðõíîñòè) íà ó÷àñòêå íå-
ðåñòà:

                     (1),

ãäå  — óãîë óêëîíà äíà íà îáñëåäóåìîì ó÷àñòêå;
ÊÑ — êîýôôèöèåíò ñêëàä÷àòîñòè äíà, îïðåäåëÿå-
ìûé ãðàíóëîìåòðè÷åñêèì ñîñòàâîì ãðóíòà è ðåëü-
åôîì äíà.

Ïëîùàäü ïîâåðõíîñòè ñóáñòðàòà — ïëî-
ùàäü ïîâåðõíîñòè, íà êîòîðóþ íåïîñðåäñòâåííî
îòëîæåíà èêðà. Íà ó÷àñòêàõ íåðåñòèëèù, ëèøåí-
íûõ ðàñòèòåëüíîñòè, â êà÷åñòâå íåðåñòîâîãî ñóá-
ñòðàòà âûñòóïàåò ãðóíò. Ñîîòâåòñòâåííî, ïëîùàäü
ïîâåðõíîñòè ñóáñòðàòà â äàííîì ñëó÷àå áóäåò ñî-
âïàäàòü ñ ðåàëüíîé ïëîùàäüþ íåðåñòèëèùà. Íà
ó÷àñòêàõ íåðåñòèëèù, ïîêðûòûõ ðàñòèòåëüíîñòüþ,

îáùàÿ ïëîùàäü ïîâåðõíîñòè ñóáñòðàòà áóäåò ñêëà-
äûâàòüñÿ èç ïëîùàäè ïîâåðõíîñòè äíà è ñîâîêóï-
íîé ïëîùàäè ïîâåðõíîñòè ñëîåâèù âîäîðîñëåé, íà
êîòîðûå îòëîæåíà èêðà.

Ïëîòíîñòü îáûêðåíèÿ — êîëè÷åñòâî îòëî-
æåííîé èêðû (ìëí øò./ì2), ïðèõîäÿùååñÿ íà åäè-
íèöó ïëîùàäè. Â çàâèñèìîñòè îò òîãî, êàêàÿ ïëî-
ùàäü ïîäðàçóìåâàåòñÿ, ìîãóò èñïîëüçîâàòüñÿ ñëå-
äóþùèå ïîíÿòèÿ:

Ïëîòíîñòü îáûêðåíèÿ íåðåñòèëèùà — êî-
ëè÷åñòâî îòëîæåííîé èêðû (ìëí øò./ì2), ïðèõîäÿ-
ùååñÿ íà åäèíèöó ïëîùàäè ãîðèçîíòàëüíîé ïðîåê-
öèè ñîîòâåòñòâóþùåãî ó÷àñòêà äíà íåðåñòèëèùà.

Ïëîòíîñòü îáûêðåíèÿ äíà — êîëè÷åñòâî îò-
ëîæåííîé èêðû (ìëí øò./ì2), ïðèõîäÿùååñÿ íà åäè-
íèöó ðåàëüíîé ïëîùàäè ñîîòâåòñòâóþùåãî ó÷àñò-
êà íåðåñòèëèùà. Â ýòîé êàòåãîðèè ìîæíî âûäå-
ëèòü òàêèå ïîíÿòèÿ êàê «ïëîòíîñòü îáûêðåíèÿ âî-
äîðîñëåé», «ïëîòíîñòü îáûêðåíèÿ ãðóíòà» è «ñðåä-
íÿÿ ïëîòíîñòü îáûêðåíèÿ äíà».

Ïëîòíîñòü îáûêðåíèÿ ñóáñòðàòà — êîëè÷å-
ñòâî îòëîæåííîé èêðû (øò./ñì2), ïðèõîäÿùååñÿ íà
åäèíèöó ïëîùàäè ïîâåðõíîñòè ñóáñòðàòà. Ê ýòîé
êàòåãîðèè îòíîñÿòñÿ òàêèå ïîêàçàòåëè êàê «ïëîò-
íîñòü îáûêðåíèÿ ïîâåðõíîñòè ãðóíòà» è «ïëîò-
íîñòü îáûêðåíèÿ ïîâåðõíîñòè âîäîðîñëåé». Ýòè
ïîêàçàòåëè ïîçâîëÿþò ðàññìîòðåòü îñîáåííîñòè
ðàñïðåäåëåíèÿ èêðû íà ïîâåðõíîñòè ñóáñòðàòà,
ñîçäàâàÿ âîçìîæíîñòü íå òîëüêî îöåíèòü êîëè÷å-
ñòâåííûå õàðàêòåðèñòèêè êëàäîê èêðû, íî è â êà-
êîé-òî ìåðå äàòü ïðåäñòàâëåíèå î êà÷åñòâå óñëî-
âèé äëÿ èõ ðàçâèòèÿ.

Êîýôôèöèåíò îáûêðåíèÿ âîäîðîñëåé — ïî-
êàçàòåëü, îïðåäåëÿåìûé îòíîøåíèåì âåñà èêðû ê
âåñó âîäîðîñëåâîãî ñóáñòðàòà, íà êîòîðûé îíà
îòëîæåíà.

Îïðåäåëèâ çíà÷åíèå èñïîëüçóåìûõ ïîíÿòèé è
òåðìèíîâ, ïîÿñíèì âíåñåííûå íàìè ìîäèôèêàöèè
â ìåòîäèêó îáñëåäîâàíèÿ íåðåñòèëèù ñåëüäè è
êîëè÷åñòâåííîãî ó÷åòà îòëîæåííîé èêðû.

Òðàäèöèîííûé ïîäõîä ê ïðîâåäåíèþ ýòèõ èñ-
ñëåäîâàíèé ïðåäóñìàòðèâàåò ñî÷åòàíèå èêîðíîé
ñúåìêè ñ àýðîâèçóàëüíûìè íàáëþäåíèÿìè (Ôàð-
õóòäèíîâ, 2005; Ïàñòûðåâ, 2007). Ïðè ýòîì àýðî-
âèçóàëüíûå ðàáîòû ÿâëÿþòñÿ îñíîâíûì ìåòîäîì
îáñëåäîâàíèÿ íåðåñòèëèù è ñëóæàò äëÿ îïðåäåëå-
íèÿ õàðàêòåðà ðàñïðåäåëåíèÿ ñåëüäè â ïðèáðåæüå,
ëîêàëèçàöèè è ïëîùàäè íåðåñòèëèù, à òàêæå äëÿ
îáùåé îöåíêè èíòåíñèâíîñòè íåðåñòà. Â õîäå èêîð-
íûõ ñúåìîê îïðåäåëÿþòñÿ ïîêàçàòåëè ñðåäíåé
ïëîòíîñòè îáûêðåíèÿ íåðåñòèëèù.

Â óñîâåðøåíñòâîâàííîì âàðèàíòå îñíîâíûì
ìåòîäîì îáñëåäîâàíèÿ íåðåñòèëèù ÿâëÿåòñÿ âî-
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äîëàçíàÿ èêîðíàÿ ñúåìêà, êîòîðàÿ ìîæåò ïðîâî-
äèòüñÿ è ñàìîñòîÿòåëüíî — áåç ïðîâåäåíèÿ àýðî-
âèçóàëüíûõ ðàáîò. Ïîìèìî îïòèìèçàöèè ðàñõîäîâ
íà ïðîâåäåíèå ýêñïåäèöèîííûõ èññëåäîâàíèé, ÷òî
âåñüìà àêòóàëüíî â ñîâðåìåííûõ óñëîâèÿõ, ýòî
ïîçâîëÿåò áîëåå ïîëíî ïðîâåñòè íàòóðíîå îáñëå-
äîâàíèå ó÷àñòêîâ íåðåñòà, ãëóáæå èçó÷èòü îñîáåí-
íîñòè ðàñïðåäåëåíèÿ èêðû è òî÷íåå îïðåäåëèòü
êîëè÷åñòâåííûå õàðàêòåðèñòèêè íåðåñòà. Îáóñëîâ-
ëåíî ýòî ñëåäóþùèìè ìîìåíòàìè:

1. Êîëè÷åñòâî îòëîæåííîé íà íåðåñòèëèùå èêðû
â îáùåì ñëó÷àå ìîæíî îïðåäåëèòü ïî ôîðìóëå:

                  (2),
ãäå ÏÎ — êîëè÷åñòâî èêðû, ïðèõîäÿùååñÿ íà åäèíè-
öó ïëîùàäè (ïëîòíîñòü îáûêðåíèÿ); S — ïëîùàäü.

Èç ôîðìóëû âèäíî, ÷òî òî÷íîñòü îïðåäåëåíèÿ
âåëè÷èíû N çàâèñèò îò êîððåêòíîñòè îöåíêè äâóõ
ïîêàçàòåëåé: ïëîòíîñòè îáûêðåíèÿ è âåëè÷èíû
ïëîùàäè. Ïðè òðàäèöèîííîì ìåòîäå îáñëåäîâàíèÿ
â õîäå àýðîâèçóàëüíûõ íàáëþäåíèé îïðåäåëÿåòñÿ
ïëîùàäü íåðåñòèëèùà, òî åñòü ïëîùàäü ãîðèçîí-
òàëüíîé ïðîåêöèè ñîîòâåòñòâóþùåãî ó÷àñòêà äíà.
Â òî æå âðåìÿ îïðåäåëÿåìàÿ â õîäå èêîðíûõ ñúå-
ìîê âåëè÷èíà ïëîòíîñòè îáûêðåíèÿ ïî ñâîåé ñóòè
ïðåäñòàâëÿåò êîëè÷åñòâî èêðû, ïðèõîäÿùåéñÿ íà
åäèíèöó ðåàëüíîé ïëîùàäè íåðåñòèëèùà. Òàêèì
îáðàçîì, èñïîëüçîâàíèå ýòèõ âåëè÷èí â ðàñ÷åòàõ
ñîãëàñíî âûøåïðèâåäåííîé ôîðìóëå âîçìîæíî
òîëüêî ïðè óñëîâèè ââåäåíèÿ â íåå ïîïðàâî÷íûõ
êîýôôèöèåíòîâ, îïðåäåëÿåìûõ îñîáåííîñòÿìè ðå-
ëüåôà äíà.

Òàêæå ñëåäóåò ïðèíÿòü âî âíèìàíèå, ÷òî ïðè
àýðîâèçóàëüíûõ íàáëþäåíèÿõ íà ñàìîì äåëå ïðî-
âîäèòñÿ íå îïðåäåëåíèå ïëîùàäè íåðåñòèëèù, à
îïðåäåëåíèå ïëîùàäè íåðåñòîâûõ ïÿòåí (Ïàñòû-
ðåâ, 2007), ò. å. ðàñòåêøèõñÿ ïîëîâûõ ïðîäóêòîâ
(ìîëîê), ÷òî äåëàåò îöåíêó âåëè÷èíû ïëîùàäè, íà
êîòîðîé íåïîñðåäñòâåííî îòëîæåíà èêðà ñåëüäè,
äîñòàòî÷íî óñëîâíîé.

Â ñèëó èçëîæåííûõ ïðè÷èí ïðåäñòàâëÿåòñÿ
î÷åâèäíûì, ÷òî áîëåå òî÷íûì è ìåòîäè÷åñêè âåð-
íûì ÿâëÿåòñÿ èñïîëüçîâàíèå â ðàñ÷åòàõ âåëè÷èí
ðåàëüíîé ïëîùàäè íåðåñòèëèù, îïðåäåëÿåìûõ íå-
ïîñðåäñòâåííî â õîäå èõ íàòóðíîãî îáñëåäîâàíèÿ
ïðè âûïîëíåíèè èêîðíûõ ñúåìîê.

2. Ïðè òðàäèöèîííîì ïîäõîäå ê ïðîâåäåíèþ
èêîðíûõ ñúåìîê ñðåäíÿÿ ïëîòíîñòü îáûêðåíèÿ äëÿ
êàæäîãî íåðåñòèëèùà ðàññ÷èòûâàåòñÿ êàê ñðåä-
íÿÿ àðèôìåòè÷åñêàÿ âåëè÷èíà ìåæäó çíà÷åíèÿìè
ýòîãî ïîêàçàòåëÿ, îïðåäåëåííûìè íà êàæäîé ó÷åò-
íîé ñòàíöèè:

  (3),

ãäå ÏÎ1, ÏÎ2,…ÏÎn — ïëîòíîñòü îáûêðåíèÿ íà
ó÷åòíûõ ñòàíöèÿõ;
n — êîëè÷åñòâî ñòàíöèé.

Ñîîòâåòñòâåííî, ýòî îïðåäåëÿåò íåîáõîäèìîñòü
ðàâíîìåðíîãî ðàñïðåäåëåíèÿ ó÷åòíûõ ñòàíöèé ïî
âñåé ïëîùàäè íåðåñòèëèùà, òî åñòü, â èäåàëå, ñòàí-
öèè äîëæíû áûòü ðàâíîóäàëåíû äðóã îò äðóãà.

Íà ïðàêòèêå, îñîáåííî ïðè îáñëåäîâàíèè îá-
øèðíûõ íåðåñòèëèù, ýòî òðåáîâàíèå ïðàêòè÷åñêè
íåâûïîëíèìî.

Â ìîäèôèöèðîâàííîì âàðèàíòå ïðåäóñìîòðå-
íî âûäåëåíèå â õîäå îáñëåäîâàíèÿ íåðåñòèëèù
ó÷àñòêîâ (ïîÿñîâ), ðàçëè÷àþùèõñÿ ïî ìîùíîñòè
îáûêðåíèÿ.

Òàêèì îáðàçîì, êàæäàÿ ñòàíöèÿ (ãðóïïà ñòàí-
öèé) ñîîòíîñèòñÿ ñ îïðåäåëåííûì ó÷àñòêîì íåðå-
ñòèëèùà, õàðàêòåðèçóþùèìñÿ îòíîñèòåëüíî îäíî-
ðîäíûì îáûêðåíèåì.

Ýòî ïîçâîëÿåò ó÷èòûâàòü ïðè ðàñ÷åòàõ îñîáåí-
íîñòè ðåëüåôà äíà, ðàçëè÷èÿ â ñòðóêòóðå íåðåñòî-
âûõ ñóáñòðàòîâ, õàðàêòåð ðàçìåùåíèÿ êëàäîê
èêðû è äðóãèå îñîáåííîñòè ðàçëè÷íûõ ó÷àñòêîâ
íåðåñòèëèùà.

Ñîîòâåòñòâåííî, ñðåäíÿÿ ïëîòíîñòü îáûêðåíèÿ
ïî íåðåñòèëèùó â äàííîì ñëó÷àå îïðåäåëÿåòñÿ êàê
ñðåäíåâçâåøåííàÿ âåëè÷èíà, ÷òî ïîçâîëÿåò áîëåå
êîððåêòíî îöåíèâàòü êîëè÷åñòâî îòëîæåííîé èêðû:

   (4),

ãäå S1, S2,…Sn — ïëîùàäè âûäåëåííûõ ó÷àñòêîâ;
S — îáùàÿ ïëîùàäü íåðåñòèëèùà.

3. Ïðè ðàñ÷åòàõ êîëè÷åñòâà èêðû, îòëîæåííîé
íà ðàçíûå âèäû (ãðóïïû) âîäîðîñëåé, îïðåäåëåíèå
äîëè êîíêðåòíîãî âèäà (ãðóïïû) íåðåñòîâîãî ñóá-
ñòðàòà â ñòðóêòóðå ïðîáû ïðè òðàäèöèîííîì ïîä-
õîäå ïðîèçâîäèëîñü ñ èñïîëüçîâàíèåì ïîêàçàòåëÿ
óäåëüíîãî ïðîåêòèâíîãî ïîêðûòèÿ:

                     (5),
ãäå m — âåñ âîäîðîñëåé îäíîãî âèäà (ãðóïïû) ñ îò-
ëîæåííîé íà íèõ èêðîé â ñîñòàâå ïðîáû;
Ì — âåñ âñåé ïðîáû;
ÓÏÏ — ïîêàçàòåëü óäåëüíîãî ïðîåêòèâíîãî ïî-
êðûòèÿ äàííîãî âèäà (ãðóïïû) âîäîðîñëåé.

Î÷åâèäíî, ÷òî âåëè÷èíà ïîêàçàòåëÿ ÓÏÏ, îï-
ðåäåëÿåìàÿ âèçóàëüíî, äîñòàòî÷íî óñëîâíà, îñî-
áåííî äëÿ ìíîãîâèäîâûõ ïðîá.

À ìàññó îïðåäåëåííîãî âèäà (ãðóïïû) íåðåñ-
òîâîãî ñóáñòðàòà â ñòðóêòóðå ïðîáû ãîðàçäî ïðî-
ùå è òî÷íåå îïðåäåëÿòü íåïîñðåäñòâåííî ïðè ïåð-
âè÷íîé îáðàáîòêå ïðîá, âçâåøèâàÿ íå òîëüêî âñþ
ïðîáó öåëèêîì, íî è êàæäóþ âûäåëåííóþ ãðóïïó
âîäîðîñëåâûõ ñóáñòðàòîâ â îòäåëüíîñòè.
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Òàêèì îáðàçîì, âíåñåííûå ìîäèôèêàöèè, íå èç-
ìåíÿÿ â öåëîì ìåòîäè÷åñêîé îñíîâû èññëåäîâà-
íèé, ïîâûøàþò êà÷åñòâî ðàáîò ïî îáñëåäîâàíèþ
íåðåñòèëèù ñåëüäè è òî÷íîñòü êîëè÷åñòâåííîãî
ó÷åòà îòëîæåííîé ñåëüäüþ èêðû.

Ïëàíèðîâàíèå ýêñïåäèöèîííûõ
èññëåäîâàíèé

Ïðè ïëàíèðîâàíèè ó÷åòíîé èêîðíîé ñúåìêè îï-
ðåäåëÿþòñÿ ñðîêè, ðàéîí, ïîðÿäîê åãî îáñëåäîâà-
íèÿ è íåîáõîäèìîå ìàòåðèàëüíî-òåõíè÷åñêîå îáåñ-
ïå÷åíèå ðàáîò.

Òàê êàê ïðè âûïîëíåíèè ñúåìêè íåîáõîäèìî
ïðîèçâåñòè ìàêñèìàëüíî ïîëíûé ó÷åò êîëè÷åñòâà
îòëîæåííîé ïðîèçâîäèòåëÿìè èêðû, îáñëåäîâàíèå
íåðåñòèëèù íåîáõîäèìî ïðîâîäèòü ïîñëå çàâåðøå-
íèÿ íåðåñòà.

Ïðè äîñòàòî÷íîé ïðîäîëæèòåëüíîñòè íåðåñòî-
âîãî õîäà ñåëüäè è îòíîñèòåëüíî êîðîòêèõ ñðîêàõ
èíêóáàöèè åå èêðû (îêîëî 14–20 äíåé â çàâèñèìî-
ñòè îò òåìïåðàòóðû âîäû), íà÷àëî ýêñïåäèöèîííûõ
ðàáîò öåëåñîîáðàçíî ïðèóðî÷èâàòü ê îêîí÷àíèþ
ìàññîâîãî íåðåñòà, êîòîðûé ó ñåâåðî-îõîòîìîðñ-
êèõ ïîïóëÿöèé ñåëüäè, êàê ïðàâèëî, çàâåðøàåòñÿ ê
êîíöó ìàÿ – íà÷àëó èþíÿ. Óòî÷íåíèå ñðîêîâ ïðî-
âåäåíèÿ ðàáîò ïðîèçâîäèòñÿ ïî ðåçóëüòàòàì ìîíè-
òîðèíãà ãèäðîìåòåîðîëîãè÷åñêîé îáñòàíîâêè è äè-
íàìèêè íåðåñòîâîãî õîäà ñåëüäè.

Íàèáîëåå ïîêàçàòåëüíûìè â ýòîì ïëàíå ÿâëÿ-
þòñÿ ñâåäåíèÿ îá îñîáåííîñòÿõ ðàçðóøåíèÿ ëåäî-
âîãî ïîêðîâà, äèíàìèêå òåìïåðàòóðû âîäû â ïðè-
áðåæíîé çîíå è äàííûå î âûëîâå íåðåñòîâîé è îò-
íåðåñòèâøåéñÿ ñåëüäè.

Äîñòàòî÷íî ïîëåçíûìè îêàçûâàþòñÿ ñîîáùå-
íèÿ ðûáàêîâ è ìåñòíûõ æèòåëåé î âèçóàëüíûõ íà-
áëþäåíèÿõ çà ïîäõîäàìè è íåðåñòîì ñåëüäè, â òîì
÷èñëå è â ïðåäûäóùèå ãîäû.

Ýòè æå äàííûå ïîçâîëÿþò ïðåäâàðèòåëüíî íàìå-
òèòü ïîðÿäîê ïðîâåäåíèÿ èññëåäîâàíèé íà íàìå÷åí-
íîé àêâàòîðèè. Â ñâåòå âîçìîæíîãî ïåðåðàñïðåäåëå-
íèÿ ïðîèçâîäèòåëåé â ïðåäåëàõ íåðåñòîâîãî àðåàëà
èëè ðàçíèöû â ñðîêàõ íåðåñòà â ðàçëè÷íûõ åãî ÷àñ-
òÿõ, ïîëó÷åííûå ñâåäåíèÿ ïîçâîëÿþò íàìåòèòü î÷å-
ðåäíîñòü îáñëåäîâàíèÿ ëîêàëüíûõ íåðåñòèëèù. Ïåð-
âîî÷åðåäíîìó îáñëåäîâàíèþ ïîäëåæàò íåðåñòèëè-
ùà, ãäå íåðåñò ïðîõîäèë â áîëåå ðàííèå ñðîêè è ïîä-
õîäû ïðîèçâîäèòåëåé áûëè áîëåå ìàññîâûìè.

Ïîëó÷åííûå îïåðàòèâíûå ñâåäåíèÿ ñîîòíîñÿò-
ñÿ ñ äàííûìè èêîðíûõ ñúåìîê, âûïîëíåííûõ â ïðå-
äûäóùèå ãîäû, ÿâëÿÿñü îñíîâîé äëÿ ðàçðàáîòêè
ïðåäâàðèòåëüíîé ñåòêè ó÷åòíûõ ðàçðåçîâ.

Â êà÷åñòâå äîïîëíèòåëüíîãî ìàòåðèàëà öåëå-
ñîîáðàçíî ïðèâëåêàòü äàííûå àëüãîëîãè÷åñêèõ è

ëàíäøàôòíûõ ñúåìîê, âûïîëíåííûõ íà íàìå÷åí-
íîé äëÿ èññëåäîâàíèé àêâàòîðèè â ïðîøëûå ãîäû,
èñïîëüçóÿ èõ ñ ó÷åòîì ýêîëîãè÷åñêèõ îñîáåííîñ-
òåé íåðåñòà ñåëüäè. Ê ïðèìåðó, â ñåâåðíîé ÷àñòè
Îõîòñêîãî ìîðÿ ñåëüäü ïðåäïî÷èòàåò íåðåñòèòü-
ñÿ íà îòíîñèòåëüíî çàùèùåííûõ ó÷àñòêàõ àêâà-
òîðèé, ñ ãëóáèíàìè íå áîëåå 10 ì è êàìåíèñòûì
ïîêðûòûì ïîäâîäíîé ðàñòèòåëüíîñòüþ äíîì, ñ
óìåðåííûì (äî 30°) óêëîíîì, ÷òî ïîçâîëÿåò ñ
èñïîëüçîâàíèåì êàðòîãðàôè÷åñêîãî ìàòåðèàëà è
çíàíèé îñîáåííîñòåé ïðèáðåæíûõ àêâàòîðèé âû-
äåëèòü íàèáîëåå ïåðñïåêòèâíûå äëÿ îáñëåäîâà-
íèÿ ðàéîíû, äàæå ïðè îòñóòñòâèè îïåðàòèâíûõ è
ìíîãîëåòíèõ äàííûõ.

Çàïëàíèðîâàííûå îáúåìû, ðàéîíû è ñðîêè èñ-
ñëåäîâàíèé ñëóæàò îòïðàâíîé òî÷êîé äëÿ îïðåäå-
ëåíèÿ íåîáõîäèìîãî ìàòåðèàëüíî-òåõíè÷åñêîãî
îáåñïå÷åíèÿ ýêñïåäèöèè.

Â î ä î ë à ç í î å   î á î ð ó ä î â à í è å
è  ñ í à ð ÿ æ å í è å. 1. Âîäîëàçíîå îáîðóäîâàíèå
êîìïëåêòóåòñÿ ñ ó÷åòîì óñëîâèé, â êîòîðûõ áóäóò
ïðîõîäèòü ðàáîòû. Êàê ïðàâèëî, òåìïåðàòóðíûé
ðåæèì ïðèáðåæíûõ âîä â ïåðèîä ïðîâåäåíèÿ ðà-
áîò òðåáóåò ïðèìåíåíèÿ ñóõèõ ãèäðîêîñòþìîâ è
ðåãóëÿòîðîâ, ðàññ÷èòàííûõ äëÿ ðàáîòû â õîëîäíîé
âîäå. Îáÿçàòåëüíûì ÿâëÿåòñÿ íàëè÷èå â êîìïëåê-
òå íîæà (ïîçâîëÿåò çàìåíèòü ñêðåáîê äëÿ îòáîðà
ïðîá) è êîìïàñà (îáåñïå÷èâàåò ñîáëþäåíèå ïåð-
ïåíäèêóëÿðíîñòè ðàçðåçà áåðåãîâîé ëèíèè). Êîëè-
÷åñòâî êîìïëåêòîâ äîëæíî ñîîòâåòñòâîâàòü êîëè-
÷åñòâó ó÷àñòâóþùèõ âîäîëàçîâ. Îáÿçàòåëüíî íà-
ëè÷èå ðåìêîìïëåêòîâ èëè ðåçåðâíûõ ýêçåìïëÿðîâ
îñíîâíûõ ýëåìåíòîâ ýêèïèðîâêè (ðåãóëÿòîðû, ìàñ-
êè è ò. ï.). Âîäîëàçíûå áàëëîíû íåîáõîäèìû â êî-
ëè÷åñòâå, îáåñïå÷èâàþùåì ïðîâåäåíèå ïîäâîä-
íûõ èññëåäîâàíèé â òå÷åíèå äíÿ áåç äîïîëíèòåëü-
íîé äîçàïðàâêè. Íàèáîëåå îïòèìàëüíû ñòàëüíûå
áàëëîíû åìêîñòüþ 12–15 ë. Ïðè èñïîëüçîâàíèè
àëþìèíèåâûõ áàëëîíîâ ñëåäóåò ó÷èòûâàòü, ÷òî
ïðè ðàáîòå íà ìèíèìàëüíûõ ãëóáèíàõ îíè ìîãóò ïî-
òðåáîâàòü äîïîëíèòåëüíîãî óòÿæåëåíèÿ.

2. Âîäîëàçíûé êîìïðåññîð íåîáõîäèì ïðè ïðî-
âåäåíèè ìíîãîäíåâíûõ èññëåäîâàíèé. Ïðåäïî÷òè-
òåëüíû ïîðòàòèâíûå ìîäåëè ñ ïðèâîäîì îò äâèãà-
òåëÿ âíóòðåííåãî ñãîðàíèÿ. Ïðè èñïîëüçîâàíèè
êîìïðåññîðà ñ ýëåêòðîïðèâîäîì ñëåäóåò ïðåäó-
ñìîòðåòü íàëè÷èå èñòî÷íèêà ýëåêòðîýíåðãèè íåîá-
õîäèìîé ìîùíîñòè.

3. Ïèòîìçû è êîíòåéíåðû äëÿ ñáîðà ïðîá íå-
îáõîäèìû â êîëè÷åñòâå, ïîçâîëÿþùåì îáðàáàòû-
âàòü íåñêîëüêî ðàçðåçîâ ïîäðÿä — 10–15 øò. Öå-
ëåñîîáðàçíî èìåòü ïèòîìçû ðàçíîãî ðàçìåðà:
áîëüøèå (50×100 ñì, ñ ÿ÷ååé îêîëî 1 ñì) — äëÿ
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ñáîðà ïðîá êðóïíûõ ìàêðîôèòîâ; ìåëêèå (20×30
ñì, ñ ÿ÷ååé îêîëî 3 ìì) — äëÿ îòáîðà ìåëêèõ ìàê-
ðîôèòîâ è ïðîá èêðû ñ ãðóíòà. Îòáîð ïðîá èêðû ñ
ìÿãêèõ è ïîäâèæíûõ ãðóíòîâ, à òàêæå èç ïðèäîí-
íîé âçâåñè íàèáîëåå óäîáíî ïðîâîäèòü ïðè ïîìî-
ùè ïëàñòèêîâûõ êîíòåéíåðîâ ñ ïëîòíî çàêðûâàþ-
ùåéñÿ êðûøêîé. Îòêðûòàÿ ÷àñòü êîíòåéíåðà äîë-
æíà áûòü êðóãëîé èëè ïðÿìîóãîëüíîé ôîðìû, åå
ïëîùàäü ÿâëÿåòñÿ ïëîùàäüþ ó÷åòíîé ðàìêè.

4. Ñêðåáîê äëÿ îòáîðà ïðîá èêðû ñ ãðóíòà.
Îáû÷íî èñïîëüçóåòñÿ íîæ ñ íåãíóùèìñÿ ëåçâèåì
èëè ñòàìåñêà. Âîçìîæíî èñïîëüçîâàíèå øòàòíîãî
âîäîëàçíîãî íîæà.

5. Ó÷åòíàÿ ðàìêà. Êàê ïðàâèëî, èçãîòàâëèâàåò-
ñÿ èç ïðîâîëîêè äèàìåòðîì 6–10 ìì è èìååò ïëî-
ùàäü 0,25 ì2. Äëÿ îòáîðà ïðîá èêðû ñ ãðóíòà èñ-
ïîëüçóåòñÿ ðàìêà ìåíüøåãî ðàçìåðà — 0,01 ì2.

Í à ó ÷ í î å  î á î ð ó ä î â à í è å. 1. Âåñû
ñ ïðåäåëîì âçâåøèâàíèÿ äî 10–15 êã. Ó÷èòûâàÿ,
÷òî ïåðâè÷íàÿ îáðàáîòêà ïðîá, êàê ïðàâèëî, ïðî-
âîäèòñÿ íà áîðòó ñóäíà, ïðåäïî÷òèòåëüíî èñïîëü-
çîâàòü äèíàìîìåòðè÷åñêèå âåñû, ëèáî âåñû, àäàï-
òèðîâàííûå äëÿ ðàáîòû ïðè êà÷êå.

2. Âåñû ñ ïðåäåëîì âçâåøèâàíèÿ äî 100 ã. Èñ-
ïîëüçóþòñÿ ïðè îïåðàòèâíîé îáðàáîòêå ïðîá, îòî-
áðàííûõ èç áåðåãîâûõ âûáðîñîâ.

3. Òàðà äëÿ óïàêîâêè ìèíè-ïðîá. Îáû÷íî ìèíè-
ïðîáû óïàêîâûâàþòñÿ â ìàðëþ ñ ïîñëåäóþùèì
ðàçìåùåíèåì â îáùåé åìêîñòè ñ ôèêñèðóþùèì
ðàñòâîðîì.

4. Ýòèêåòêè äëÿ ìàðêèðîâàíèÿ ìèíè-ïðîá. Îñ-
íîâíîå òðåáîâàíèå ê ýòèêåòêàì — îáåñïå÷åíèå ñî-
õðàííîñòè ìàðêèðîâêè â ôèêñèðóþùåé ñðåäå.
Îáû÷íî èñïîëüçóþò ïåðãàìåíòíóþ áóìàãó, íàíî-
ñÿ íà íåå íåîáõîäèìóþ èíôîðìàöèþ ìÿãêèì êà-
ðàíäàøîì. Íàèáîëåå îïòèìàëüíûì âàðèàíòîì
ñëåäóåò ïðèçíàòü èñïîëüçîâàíèå íîìåðíûõ ïëàñ-
òèêîâûõ áèðîê.

5. Òàðà äëÿ õðàíåíèÿ è òðàíñïîðòèðîâêè ìèíè-
ïðîá. Ëþáàÿ ãåðìåòè÷íàÿ íåáüþùàÿñÿ åìêîñòü ñ
îáúåìîì, ïîçâîëÿþùèì ðàçìåñòèòü âñå ñîáðàííûå
ïðîáû.

6. Ôèêñèðóþùèå ñîñòàâû äëÿ õðàíåíèÿ è
òðàíñïîðòèðîâêè ìèíè-ïðîá (4% ðàñòâîð ôîðìàëè-
íà èëè íàñûùåííûé ðàñòâîð NaCl).

7. Æóðíàë ó÷åòà ïåðâè÷íûõ äàííûõ.
8. Êàíöåëÿðñêèå ïðèíàäëåæíîñòè.
9. Ïåðåíîñíîé ïðèåìíèê GPS.
Âåñüìà æåëàòåëüíûì äîïîëíåíèåì ê ýòîìó

ñïèñêó ÿâëÿþòñÿ ôîòîàïïàðàò èëè âèäåîêàìåðà,
îñîáåííî ïîçâîëÿþùèå âåñòè ïîäâîäíóþ ñúåìêó,
à òàêæå ëàçåðíûé äàëüíîìåð, èñïîëüçîâàíèå êîòî-
ðîãî çíà÷èòåëüíî ïîâûøàåò òî÷íîñòü îïðåäåëåíèÿ

ðàññòîÿíèé íà ìåñòíîñòè è ïîñëåäóþùèõ ðàñ÷åòîâ
ïëîùàäåé.

Ñ ó ä î â î å  î á å ñ ï å ÷ å í è å. Îäíèì èç
âàæíåéøèõ ìîìåíòîâ îáåñïå÷åíèÿ âûïîëíÿåìûõ
ðàáîò ÿâëÿåòñÿ âûáîð ñîîòâåòñòâóþùåãî ñóäíà.
Íàèáîëåå îïòèìàëüíûì âàðèàíòîì ÿâëÿåòñÿ èñ-
ïîëüçîâàíèå ìàëîìåðíîãî ñóäíà, òåõíè÷åñêèå õà-
ðàêòåðèñòèêè êîòîðîãî ïîçâîëÿþò ðàáîòàòü â ïðè-
áðåæíûõ àêâàòîðèÿõ ñ ìèíèìàëüíûìè ãëóáèíàìè
äî 2–3 ì è îáåñïå÷èâàþò àâòîíîìíîñòü ïëàâàíèÿ
íà âåñü ïåðèîä èññëåäîâàíèé â ïðåäåëàõ âñåé îá-
ñëåäóåìîé àêâàòîðèè. Êàê ïðàâèëî, ýòî ïëàñòèêî-
âûå êàòåðà ÿïîíñêîé èëè àìåðèêàíñêîé ïîñòðîéêè
ñ äëèíîé êîðïóñà äî 15 ì. Èñïîëüçîâàíèå ïîäîá-
íûõ ñóäîâ ïîçâîëÿåò ïðîâîäèòü òùàòåëüíûé îñ-
ìîòð ïðèáðåæíîãî ìåëêîâîäüÿ è áåðåãîâîé ëèíèè,
÷åòêî îïðåäåëÿòü ãðàíèöû íåðåñòèëèù, ñîêðàùàÿ
êîëè÷åñòâî ðàçâåäî÷íûõ è íåïðîäóêòèâíûõ âîäî-
ëàçíûõ ïîãðóæåíèé. Íåìàëîâàæíûì ôàêòîðîì
ÿâëÿåòñÿ âîçìîæíîñòü îáåñïå÷åíèÿ âîäîëàçíûõ
ðàáîò íåïîñðåäñòâåííî ñ áîðòà ñóäíà áåç ïðèâëå-
÷åíèÿ äîïîëíèòåëüíûõ ïëàâñðåäñòâ, ÷òî ïîâûøà-
åò áåçîïàñíîñòü ðàáîò è çíà÷èòåëüíî ýêîíîìèò
âðåìÿ.

Ïðè èñïîëüçîâàíèè áîëåå êðóïíûõ ñóäîâ íå-
îáõîäèìî ïðåäóñìîòðåòü íàëè÷èå ìîòîðíîé ëîä-
êè äëÿ äîñòàâêè èññëåäîâàòåëåé ê ìåñòó ïðîâå-
äåíèÿ ðàáîò è îáåñïå÷åíèÿ âîäîëàçíûõ ñïóñêîâ.
Íàèáîëåå ïðèåìëåìûì âàðèàíòîì ÿâëÿåòñÿ íà-
äóâíàÿ ìîòîðíàÿ ëîäêà ñ äëèíîé êîðïóñà íå ìå-
íåå 4,5 ì. Èññëåäîâàòåëü-íàáëþäàòåëü, êîòîðûé
íàõîäèòñÿ íà áîðòó ëîäêè, îáÿçàòåëüíî äîëæåí
èìåòü ñ ñîáîé ïåðåíîñíîé ïðèåìíèê GPS è æóð-
íàë äëÿ ôèêñèðîâàíèÿ ñâåäåíèé, ñîîáùàåìûõ
âîäîëàçîì.

Ïðè ïëàíèðîâàíèè ðàáîò ñëåäóåò èìåòü â âèäó,
÷òî íàèáîëåå æåëàòåëüíûì ÿâëÿåòñÿ âûïîëíåíèå
ïîäâîäíûõ èññëåäîâàíèé âîäîëàçîì-ãèäðîáèîëî-
ãîì, ÷òî ïîçâîëÿåò ñîáëþñòè ìåòîäèêó èõ ïðîâå-
äåíèÿ è ïîëó÷èòü áîëåå øèðîêèé è èíôîðìàòèâíûé
ñïåêòð äàííûõ. Â ïðîòèâíîì ñëó÷àå íàó÷íûé ðó-
êîâîäèòåëü ðåéñà äîëæåí ïðîâåñòè èíñòðóêòàæ
âîäîëàçîâ ïî ìåòîäèêå âûïîëíåíèÿ ïîäâîäíûõ
èññëåäîâàíèé è òùàòåëüíî êîíòðîëèðîâàòü åå ñî-
áëþäåíèå ïðè ïðîâåäåíèè ðàáîò.

Ïåðåä íà÷àëîì ýêñïåäèöèîííûõ ðàáîò è ïåðåä
êàæäûì âîäîëàçíûì ñïóñêîì íàó÷íûé ðóêîâîäè-
òåëü ðåéñà îáÿçàí ñîâìåñòíî ñ êàïèòàíîì ñóäíà è
âîäîëàçíîé ãðóïïîé ðàçðàáîòàòü ïëàí èõ ïðîâåäå-
íèÿ, à òàêæå ïëàí ìåðîïðèÿòèé íà ñëó÷àé âîçíèê-
íîâåíèÿ âíåøòàòíûõ ñèòóàöèé. Ýòè äîêóìåíòû êî-
òîðûå äîâîäÿòñÿ äî âñåõ ó÷àñòâóþùèõ â îáåñïå-
÷åíèè âîäîëàçíûõ ðàáîò ÷ëåíîâ êîìàíäû.
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Âûïîëíåíèå èêîðíîé ó÷åòíîé ñúåìêè
Ïî ïðèáûòèè ñóäíà â ðàéîí ïðîâåäåíèÿ ðàáîò

îíî ñëåäóåò íà ìèíèìàëüíîì ðàññòîÿíèè îò áåðå-
ãà ñ öåëüþ ðåêîãíîñöèðîâî÷íîãî îñìîòðà ïðèáðåæ-
íîé çîíû. Ïðèçíàêàìè, ïîçâîëÿþùèìè îïðåäåëèòü
ìåñòîïîëîæåíèå íåðåñòèëèù ñåëüäè, ÿâëÿþòñÿ:

- èçìåíåíèå öâåòà âîäû íà áåëûé èëè áåëåñûé
(ïðè íåäàâíåì íåðåñòå);

- íàëè÷èå íà áåðåãó âûáðîñîâ èêðû (ìîãóò ïðî-
ñìàòðèâàòüñÿ ñ ðàññòîÿíèÿ äî 5–7 êì);

- íàëè÷èå èêðèíîê íà ïîâåðõíîñòè è â òîëùå âîäû;
- íàëè÷èå êëàäîê èêðû íà ëèòîðàëüíîé ïîëîñå

âî âðåìÿ îòëèâà;
- íàëè÷èå êëàäîê èêðû íà äíå, êîòîðûå ìîãóò

ïðîñìàòðèâàòüñÿ ñ áîðòà ñóäíà.
Ó÷èòûâàÿ, ÷òî áîëüøîå êîëè÷åñòâî âûìåòàí-

íîé ñåëüäüþ èêðû ÿâëÿåòñÿ ïðèâëåêàòåëüíûì ïè-
ùåâûì îáúåêòîì äëÿ ìíîãèõ æèâîòíûõ, â íåêîòî-
ðîé ìåðå ñóäèòü î áëèçîñòè íåðåñòèëèù ìîæíî ïî
íàëè÷èþ ìåäâåäåé èëè áîëüøîãî ñêîïëåíèÿ ÷àåê,
ïèòàþùèõñÿ íà áåðåãîâûõ âûáðîñàõ.

Îïðåäåëèâ ðàçìåùåíèå íåðåñòèëèùà îòíîñè-
òåëüíî áåðåãîâîé ëèíèè, ïðîâîäÿò óòî÷íåíèå ìåñò
âûïîëíåíèÿ ðàçðåçîâ. Â îáùåì ñëó÷àå, ïëàíèðî-
âàòü ðàçðåçû íàäî òàê, ÷òîáû îíè îõâàòûâàëè êàê
öåíòðàëüíóþ ÷àñòü íåðåñòèëèùà, òàê è åãî îêðà-
èíû. Ïðè ýòîì íåîáõîäèìî ïðèíèìàòü âî âíèìà-
íèå îñîáåííîñòè ñòðóêòóðû ëàíäøàôòà (áèîíîìè-
÷åñêèõ òèïîâ) ïðèáðåæíîãî êîìïëåêñà èññëåäóå-
ìîé àêâàòîðèè è ðàñïðåäåëÿòü ðàçðåçû òàêèì îá-
ðàçîì, ÷òîáû îíè îõâàòûâàëè âñå âûäåëåííûå
ðàçíîñòè. Âî âðåìÿ ðåêîãíîñöèðîâî÷íîãî îñìîò-
ðà ó÷àñòêà íåðåñòà ñåëüäè âîçìîæíî âûÿâëåíèå
ïðèçíàêîâ, ïîçâîëÿþùèõ äàòü ïðåäâàðèòåëüíóþ
îöåíêó ðàñïðåäåëåíèÿ êëàäîê èêðû ïî åãî ïëîùà-
äè, ÷òî òàêæå ñëåäóåò ó÷èòûâàòü ïðè óòî÷íåíèè
ðàñïîëîæåíèÿ ðàçðåçîâ. Êàê ïðàâèëî, äëÿ íåðåñ-
òèëèù, èìåþùèõ ïðîòÿæåííîñòü ïî áåðåãîâîé
ëèíèè äî 1,5 êì, îáû÷íî äîñòàòî÷íî âûïîëíåíèÿ
òðåõ ðàçðåçîâ. Äëÿ áîëåå êðóïíûõ íåðåñòèëèù êî-
ëè÷åñòâî ðàçðåçîâ óâåëè÷èâàåòñÿ, ïðè ýòîì, ïî
âîçìîæíîñòè, ðàññòîÿíèå ìåæäó íèìè ìîæåò
áûòü óâåëè÷åíî äî 1–1,5 êì.

Ïðè âûïîëíåíèè ðàçðåçîâ íàèáîëåå ðàöèîíàëüíî
ïðîâîäèòü îáñëåäîâàíèå â íàïðàâëåíèè «îò áåðå-
ãà», êîãäà âîäîëàç ïðîõîäèò îò âåðõíåé ãðàíèöû
íåðåñòèëèùà äî íèæíåé. Â ïðîòèâíîì ñëó÷àå, ïðè
íåèçâåñòíîé øèðèíå íåðåñòèëèùà, âîäîëàç çàòðà-
÷èâàåò âðåìÿ è ñèëû íà îïðåäåëåíèå íèæíåé ãðà-
íèöû îáûêðåíèÿ. Ðàçðåçû âûïîëíÿþòñÿ ñòðîãî
ïåðïåíäèêóëÿðíî áåðåãîâîé ëèíèè, ÷òî êîíòðîëèðó-
åòñÿ âîäîëàçîì ïî êîìïàñó, à íàáëþäàòåëåì â ëîä-
êå — ïî ñëåäó ïóçûðåé îò âîäîëàçà.

Íàèáîëåå æåëàòåëüíî, ÷òîáû íà êàæäîì ðàç-
ðåçå âîäîëàçîì áûëî âûïîëíåíî ïðåäâàðèòåëüíîå
îáñëåäîâàíèå, â õîäå êîòîðîãî îí âûÿâëÿåò ïîÿñà
(ó÷àñòêè), ðàçëè÷àþùèåñÿ ïî ïëîòíîñòè îáûêðå-
íèÿ, îïðåäåëÿåò èõ âåðõíþþ è íèæíþþ ãðàíèöû,
øèðèíó, äèàïàçîí ãëóáèí, îñîáåííîñòè ðåëüåôà è
ñòåïåíü óêëîíà äíà.

Ðàçäåëåíèå íåðåñòèëèùà íà ïîÿñà (ó÷àñòêè)
ïðîâîäèòñÿ ñ ó÷åòîì:

- îñîáåííîñòåé ðàñïðåäåëåíèÿ òèïîâ ãðóíòà;
- îñîáåííîñòåé ðàñïðåäåëåíèÿ è âèäîâîé ñòðóê-

òóðû ïîäâîäíîé ðàñòèòåëüíîñòè;
- îñîáåííîñòåé ðàñïðåäåëåíèÿ èêðû.
Øèðèíó ïîÿñîâ ìîæíî îïðåäåëÿòü ðàçëè÷íûìè

ñïîñîáàìè: îòíîñèòåëüíî äëèíû ñâîåãî òåëà; ñ
èñïîëüçîâàíèåì ìåðíîãî ôàëà è äð. Ïîäâîäíûå
èçìåðåíèÿ äîëæíû äóáëèðîâàòüñÿ èçìåðåíèÿìè,
âûïîëíÿåìûìè ñ áîðòà îáåñïå÷èâàþùåãî ñóäíà
èëè ëîäêè: ïî îäîìåòðó GPS, ïî çàôèêñèðîâàííûì
êîîðäèíàòàì, ëèáî ñ èñïîëüçîâàíèåì ëàçåðíîãî
äàëüíîìåðà. Ïðè ñîïîñòàâëåíèè ðåçóëüòàòîâ ïîä-
âîäíûõ è íàäâîäíûõ èçìåðåíèé ñëåäóåò ó÷èòûâàòü,
÷òî âîäîëàçîì äëèíà ïðîéäåííîãî îòðåçêà îïðåäå-
ëÿåòñÿ ïî ôàêòè÷åñêîìó ïðîôèëþ äíà, à èññëåäî-
âàòåëåì, íàõîäÿùèìñÿ íà ïîâåðõíîñòè, — ïî åãî
ãîðèçîíòàëüíîé ïðîåêöèè.

Îäíàêî íà ïðàêòèêå ïðîâåñòè ïðåäâàðèòåëüíîå
îáñëåäîâàíèå óäàåòñÿ äàëåêî íå âñåãäà, ÷òî âû-
íóæäàåò ðåøàòü âûøåïåðå÷èñëåííûå çàäà÷è îä-
íîâðåìåííî ñ âûïîëíåíèåì ó÷åòíûõ ñòàíöèé. Âî
èçáåæàíèå ïîòåðè, èñêàæåíèÿ, à òàêæå äëÿ âîçìîæ-
íîãî óòî÷íåíèÿ äàííûõ, çàïèñü ñâåäåíèé, õàðàêòå-
ðèçóþùèõ âûäåëåííûé ïîÿñ èëè ó÷àñòîê, äîëæíà
ïðîâîäèòüñÿ ñðàçó ïîñëå åãî âûäåëåíèÿ è îòáîðà
ïðîáû îáûêðåííîãî ñóáñòðàòà. Ïðè ýòîì â æóðíà-
ëå ó÷åòà ïåðâè÷íûõ äàííûõ ôèêñèðóåòñÿ ñëåäóþ-
ùàÿ èíôîðìàöèÿ: äàòà, ìåñòîïîëîæåíèå, íîìåð
ðàçðåçà, íîìåð ñòàíöèè, êîîðäèíàòû; óäàëåííîñòü
îò áåðåãà (ñòàíöèè, âåðõíåé è íèæíåé ãðàíèöû
âûäåëåííîãî ïîÿñà); ãëóáèíà (íà ñòàíöèè, ó âåðõ-
íåé è íèæíåé ãðàíèöû âûäåëåííîãî ïîÿñà); òèï
ãðóíòà, óêëîí äíà è îñîáåííîñòè åãî ðåëüåôà,
øèðèíà ïîÿñà; õàðàêòåðèñòèêè âîäîðîñëåâîãî ïî-
êðûòèÿ (îáùåå ïðîåêòèâíîå ïîêðûòèå, óäåëüíîå
ïðîåêòèâíîå ïîêðûòèå îñíîâíûõ âèäîâ è äð.); îñî-
áåííîñòè ðàñïðåäåëåíèÿ èêðû (íàëè÷èå è õàðàêòåð
ðàñïðåäåëåíèÿ èêðû íà ãðóíòå è âîäîðîñëÿõ, â ñî-
ñòàâå ïðèäîííîé âçâåñè, â òîëùå âîäû); èíàÿ ïðåä-
ñòàâëÿþùàÿ èíòåðåñ èíôîðìàöèÿ.

Âèçóàëüíûå îöåíêè âîäîëàçîì ñòåïåíè óêëîíà
äíà, êîýôôèöèåíòà ñêëàä÷àòîñòè è ïîêàçàòåëÿ ïðî-
åêòèâíîãî ïîêðûòèÿ äíà èêðîé ìîãóò áûòü óòî÷-
íåíû ñëåäóþùèì îáðàçîì.
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Ñòåïåíü óêëîíà äíà óòî÷íÿåòñÿ, èñõîäÿ èç ñî-
îòíîøåíèé ñòîðîí ïðÿìîóãîëüíîãî òðåóãîëüíèêà, íà
îñíîâàíèè äàííûõ ïî ãëóáèíå íà ó÷åòíûõ ñòàíöè-
ÿõ êàæäîãî ðàçðåçà è ðàññòîÿíèþ ìåæäó íèìè.

Âåëè÷èíà ïîêðûòèÿ äíà èêðîé îïðåäåëÿåòñÿ íà
ó÷åòíûõ ïëîùàäêàõ áîëüøåé ïëîùàäè (1 ì2), íà
êîòîðûõ âûïîëíÿþòñÿ ñîîòâåòñòâóþùèå èçìåðå-
íèÿ è ðàññ÷èòûâàåòñÿ îòíîøåíèå ïëîùàäè äíà,
ïîêðûòîãî êëàäêàìè èêðû â ïðåäåëàõ ðàìêè, ê
ïëîùàäè ó÷åòíîé ïëîùàäêè. Äëÿ áîëüøåé òî÷íî-
ñòè öåëåñîîáðàçíî â ïðåäåëàõ âûäåëà çàêëàäûâàòü
íåñêîëüêî òàêèõ ïëîùàäîê.

Ñëîæíåå îïðåäåëèòü êîýôôèöèåíò ñêëàä÷à-
òîñòè äíà. Îïòèìàëüíî îïðåäåëèòü åãî çíà÷åíèå
äëÿ íàèáîëåå òèïè÷íûõ òèïîâ ãðóíòà è ôîðì
ðåëüåôà äíà èññëåäóåìîé àêâàòîðèè çàðàíåå. Â
íåêîòîðîé ñòåïåíè ìîæåò îáëåã÷èòü çàäà÷ó ñî-
ïîñòàâëåíèå äëèíû ìåðíîãî ôàëà, ïðîëîæåííî-
ãî ïî äíó, ñ äëèíîé ïðÿìîëèíåéíîãî îòðåçêà íà
ýòîì æå ó÷àñòêå.

Â ïðåäåëàõ âûäåëåííîãî ïîÿñà íà íàèáîëåå
òèïè÷íûõ ó÷àñòêàõ ïðè ïîìîùè ó÷åòíîé ðàìêè
(0,25 ì2) ïðîâîäèòñÿ îòáîð ïðîá îáûêðåííûõ âî-
äîðîñëåé, êîòîðûå óêëàäûâàþòñÿ â ïèòîìçó.

Ñ âàëóííîãî è ñêàëüíîãî ãðóíòà îòáîð ïðîá
ïðîâîäèòñÿ ïðè ïîìîùè ñêðåáêà (íîæà) è ó÷åòíîé
ðàìêè ïëîùàäüþ 0,01 ì2. Ñ ïåñ÷àíîãî è ìåëêîãà-
ëå÷íîãî ãðóíòà îòáîð ïðîá èêðû íàèáîëåå óäîáíî
îñóùåñòâëÿòü ïðè ïîìîùè íåáîëüøèõ ïëàñòèêîâûõ
êîíòåéíåðîâ, êîòîðûå ïðèêëàäûâàþò îòêðûòîé
ñòîðîíîé êî äíó è, îòäåëÿÿ ñëîé èêðû ñ âåðõíèì
ñëîåì ãðóíòà, çàêðûâàþò êðûøêîé. Â ýòîì ñëó÷àå
ïëîùàäü îòêðûòîé ÷àñòè êîíòåéíåðà ÿâëÿåòñÿ ïëî-
ùàäüþ ó÷åòíîé ðàìêè.

Äîñòàòî÷íî ÷àñòî èêðà ñåëüäè, ñìûòàÿ ñ ñóá-
ñòðàòà, ôîðìèðóåò ïîëîñû è ïëàñòû ñâîåîáðàçíîé
ïðèäîííîé âçâåñè, ðàçëè÷íîé ìîùíîñòè. Â 2007 ã.
â áóõ. Ãåðåÿ ïðîòÿæåííîñòü òàêîãî ïëàñòà âçâåñè
ñîñòàâëÿëà îêîëî 300 ì, ïðè øèðèíå 20–30 ì è òîë-
ùèíå îò 20 äî 55 ñì, ÷òî ïðèìåðíî ñîîòâåòñòâóåò
100 êã èêðû íà 1 ì2 äíà. Îáû÷íî æå âñòðå÷àþòñÿ
ïîëîñû ìîùíîñòüþ äî 100–200 ã/ì2. Â ëþáîì ñëó-
÷àå, èêðó, íàõîäÿùóþñÿ â âèäå ïðèäîííîé âçâåñè,
íåîáõîäèìî ó÷èòûâàòü. Îòáîð åå ïðîá îñóùåñòâ-
ëÿåòñÿ òàêæå ïðè ïîìîùè ïëàñòèêîâîãî êîíòåéíå-
ðà, ïðè ýòîì âîäîëàç îïðåäåëÿåò øèðèíó è ïðîòÿ-
æåííîñòü çàíèìàåìîé åþ ïîëîñû.

Ïèòîìçà ñ ïðîáîé ïåðåäàåòñÿ âîäîëàçîì íà
áîðò ñîïðîâîæäàþùåãî ñóäíà èëè â ëîäêó, ãäå îíà
ñíàáæàåòñÿ áèðêîé ñ óêàçàíèåì íîìåðà ðàçðåçà è
ñòàíöèè. Ïðîáû ñ êàæäîé ïîñëåäóþùåé ñòàíöèè
îòáèðàþòñÿ â íîâûå ïèòîìçû. Îáû÷íî íà ðàçðåçå
âûïîëíÿåòñÿ îò 3 äî 6 ñòàíöèé.

Ðàçáîð ïðîá ïðîâîäèòñÿ íà áîðòó ñóäíà íåïî-
ñðåäñòâåííî ïîñëå çàâåðøåíèÿ ðàáîò íà ðàçðåçå.
Íå ñëåäóåò íàêàïëèâàòü ïðîáû ñ íåñêîëüêèõ ðàç-
ðåçîâ, òàê êàê â ðåçóëüòàòå õðàíåíèÿ ïðîèñõîäÿò èõ
óñóøêà, ÷òî èñêàæàåò âåñîâûå ïîêàçàòåëè, è îñû-
ïàíèå èêðû, ÷òî ìîæåò îòðàçèòüñÿ íà îöåíêå ïëîò-
íîñòè îáûêðåíèÿ.

Ïðè ðàçáîðå ïðîáû ñîäåðæèìîå ïèòîìçû âçâå-
øèâàåòñÿ è ðàçáèðàåòñÿ ïî âèäàì âîäîðîñëåé.
Ó÷èòûâàÿ ðàçíîîáðàçèå âèäîâ ìàêðîôèòîâ, ëèøü
íåìíîãèå èç êîòîðûõ ÿâëÿþòñÿ ìàññîâûìè è ôîð-
ìîîáðàçóþùèìè, öåëåñîîáðàçíî âûäåëÿòü íå îò-
äåëüíûå âèäû, à ãðóïïû âîäîðîñëåé.

Â ïðàêòèêå ñåâåðî-àìåðèêàíñêèõ èññëåäîâàòå-
ëåé (Humphreys, Hourston, 1978), êîòîðûå äëÿ êî-
ëè÷åñòâåííîé îöåíêè íåðåñòà ñåëüäè â êà÷åñòâå
áàçîâîãî ïàðàìåòðà ðàññìàòðèâàþò ïëîòíîñòü
îáûêðåíèÿ ïîâåðõíîñòè ñóáñòðàòà, ïîäðàçäåëåíèå
ìàêðîôèòîâ íà ãðóïïû îñóùåñòâëÿåòñÿ íà îñíîâà-
íèè ñëåäóþùèõ êðèòåðèåâ:

- âèäû ðàñòåíèé â îäíîé êàòåãîðèè ñõîæè ïî
âíåøíåìó âèäó (ìîðôîëîãèè);

- âèäû ðàñòåíèé â êàæäîé êàòåãîðèè îáëàäàþò
îäèíàêîâîé «ìîùíîñòüþ» êëàäîê;

- êàòåãîðèè îáëàäàþò òåíäåíöèåé îòîáðàæàòü
çîíàëüíîñòü ðàñòèòåëüíûõ ñîîáùåñòâ.

Âñåãî èìè âûäåëÿåòñÿ øåñòü òèïîâ âîäîðîñ-
ëåâîãî ñóáñòðàòà:

- ìîðñêèå òðàâû,
- ôóêóñû,
- øèðîêîëèñòíûå áóðûå âîäîðîñëè (ëàìèíàðèè,

ìàêðîöèñòèñ),
- ðàçâåòâëåííûå è íèò÷àòûå áóðûå âîäîðîñëè

(ñàðãàññóì),
- ëèñòîâèäíûå êðàñíûå âîäîðîñëè;
- íèò÷àòûå êðàñíûå âîäîðîñëè.
Â îòå÷åñòâåííûõ èññëåäîâàíèÿõ, ãäå îñíîâíûì

ïàðàìåòðîì ÿâëÿåòñÿ êîëè÷åñòâî èêðû, îòëîæåí-
íîå íà åäèíèöó ïëîùàäè íåðåñòèëèùà, ãðóïïû âî-
äîðîñëåâûõ ñóáñòðàòîâ âûäåëÿþòñÿ ïðåèìóùå-
ñòâåííî ïî âèäîâîìó ïðèçíàêó.

Â ðåçóëüòàòå ñîáñòâåííûõ èññëåäîâàíèé ïî èçó÷å-
íèþ îñîáåííîñòåé îáûêðåíèÿ ðàçëè÷íûõ âèäîâ âîäî-
ðîñëåé (Áåëûé, 2008à, 2008á), ìû ïðèøëè ê âûâîäó, ÷òî
âîïðîñ âûäåëåíèÿ ãðóïï âîäîðîñëåâûõ ñóáñòðàòîâ è
îïðåäåëåíèÿ íåîáõîäèìûõ äëÿ ýòîãî êðèòåðèåâ ÿâëÿ-
åòñÿ êðàéíå âàæíûì è òðåáóåò òùàòåëüíîé ìåòîäè-
÷åñêîé ïðîðàáîòêè. Íàèáîëåå ïåðñïåêòèâíîé ïðåä-
ñòàâëÿåòñÿ ðàçðàáîòêà êëàññèôèêàöèè, ñîâìåùàþùåé
îòå÷åñòâåííûé è ñåâåðî-àìåðèêàíñêèé îïûò.

Ïðèìåíèòåëüíî ê óñëîâèÿì ñåâåðà Îõîòñêîãî
ìîðÿ, èñïîëüçóåìàÿ íàìè êëàññèôèêàöèè âîäîðîñ-
ëåâûõ ñóáñòðàòîâ îêàçàëàñü äîñòàòî÷íî áëèçêîé
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ïî ñâîåìó ñìûñëó ê ñåâåðî-àìåðèêàíñêîé, ó÷èòû-
âàÿ è îñîáåííîñòè ìîðôîëîãèè òàëëîìîâ è çîíàëü-
íîñòü ðàñòèòåëüíîñòè. Ìû âûäåëÿëè ñëåäóþùèå
ãðóïïû ìàêðîôèòîâ: ôóêóñ èñ÷åçàþùèé, öèñòîçè-
ðà òîëñòîíîãàÿ, ëåññîíèÿ ëàìèíàðèåâèäíàÿ, ëàìè-
íàðèè, áàãðÿíêè.

Ïîñëå ðàçäåëåíèÿ ïðîáû íà ãðóïïû âîäîðîñëåé
îïðåäåëÿåòñÿ èõ âåñ, è îò êàæäîé ãðóïïû îòáèðà-
þòñÿ íàèáîëåå òèïè÷íûå ïî õàðàêòåðó îáûêðåíèÿ
îáðàçöû, ôîðìèðóþùèå ìèíè-ïðîáó. Ìèíè-ïðîáà
óïàêîâûâàåòñÿ, ñíàáæàåòñÿ ýòèêåòêîé (áèðêîé) ñ
óêàçàíèåì íîìåðà ñòàíöèè è ïîìåùàåòñÿ â åì-
êîñòü ñ ôèêñèðóþùèì ðàñòâîðîì.

Ïðîáû èêðû èç ïðèäîííîé âçâåñè è ãðóíòà îñ-
âîáîæäàþòñÿ îò èçëèøíåé âîäû è çàãðÿçíåíèé,
óïàêîâûâàþòñÿ, ñíàáæàþòñÿ ýòèêåòêîé (áèðêîé) è
ôèêñèðóþòñÿ.

Ïðè íàëè÷èè áåðåãîâûõ âûáðîñîâ èêðû îïðåäå-
ëÿåòñÿ çàíèìàåìàÿ èìè ïëîùàäü è ñ íåñêîëüêèõ
ó÷åòíûõ ïëîùàäîê ïðîèçâîäèòñÿ îòáîð ïðîá. Â ñâÿ-
çè ñ òåì, ÷òî â ðåçóëüòàòå ïðåáûâàíèÿ íà âîçäóõå
ñëîåâèùà âîäîðîñëåé è èêðà ñåëüäè ïîäâåðãàþòñÿ
âûñóøèâàíèþ, îíè, â çàâèñèìîñòè îò âðåìåíè ýêñ-
ïîçèöèè è îñîáåííîñòåé ìåòåîðîëîãè÷åñêèõ óñëî-
âèé, ìîãóò ïðåáûâàòü â ïðîáàõ â ðàçëè÷íîì ñîñòî-
ÿíèè, êîòîðîå ìîæåò èçìåíÿòüñÿ ïðè ôèêñàöèè,
òðàíñïîðòèðîâêå è õðàíåíèè ïðîá. Â ñâÿçè ñ ýòèì
ïðîáû áåðåãîâûõ âûáðîñîâ æåëàòåëüíî îáðàáàòû-
âàòü íåïîñðåäñòâåííî íà ìåñòå ñáîðà.

Åùå îäíîé èç ñîñòàâëÿþùèõ íàòóðíûõ ðàáîò ïî
îáñëåäîâàíèþ íåðåñòèëèù ñåëüäè ìîæåò ÿâèòüñÿ
ó÷åò èêðû, íàõîäÿùåéñÿ â âèäå âçâåñè â òîëùå âîäû.
Äëÿ ýòîãî ðàáîòû íà êàæäîé ó÷åòíîé ñòàíöèè äîïîë-
íÿþòñÿ âåðòèêàëüíûìè îáëîâàìè, âûïîëíÿåìûìè
ïðè ïîìîùè ñåòè Äæåäè. Ñåòü îïóñêàåòñÿ íà äíî,
âûäåðæèâàåòñÿ íåñêîëüêî ìèíóò äëÿ çàòóõàíèÿ âûç-
âàííûõ åþ âîçìóùåíèé è ðàâíîìåðíî ïîäíèìàåòñÿ.
Îòöåæåííûå èêðèíêè ñëèâàþòñÿ â åìêîñòü ñ ôèêñè-
ðóþùèì ðàñòâîðîì, êîòîðàÿ ñíàáæàåòñÿ ñîîòâåò-
ñòâóþùåé ýòèêåòêîé (äàòà, íîìåð ðàçðåçà è ñòàíöèè,
ãëóáèíà). Äèàìåòð âõîäíîãî îòâåðñòèÿ ïðèìåíÿåìîé
ñåòêè, ãëóáèíà ñòàíöèè è êîëè÷åñòâî èêðèíîê, ïîïàâ-
øèõ â ñåòêó, ïîçâîëÿþò îïðåäåëèòü êîíöåíòðàöèþ
èêðû ñåëüäè â òîëùå âîäû. Íåñìîòðÿ íà òî, ÷òî ýòà
âåëè÷èíà ìîæåò áûòü äîñòàòî÷íî íåáîëüøîé, ñîâî-
êóïíîå êîëè÷åñòâî èêðû âî âñåì îáúåìå âîäû, ñî-
îòâåòñòâóþùåì ïëîùàäè íåðåñòèëèùà, ìîæåò îêà-
çàòüñÿ âåñüìà çíà÷èòåëüíûì.

Òàêèì îáðàçîì, ðåçóëüòàòîì íàòóðíîãî îáñëå-
äîâàíèÿ íåðåñòèëèù ÿâëÿþòñÿ ñëåäóþùèå ìàòå-
ðèàëû:

- äàííûå î ìåñòîïîëîæåíèè è ïëîùàäè íåðåñ-
òèëèù;

- ïðîáû ñóáñòðàòà, õàðàêòåðèçóþùèå îñîáåí-
íîñòè ðàñïðåäåëåíèÿ èêðû ïî ïëîùàäè íåðåñòèëèù
è ãðóïïàì íåðåñòîâûõ ñóáñòðàòîâ;

- ïðîáû, ïîçâîëÿþùèå îöåíèòü ìîùíîñòü áå-
ðåãîâûõ âûáðîñîâ èêðû;

- ïðîáû, ïîçâîëÿþùèå îöåíèòü êîëè÷åñòâî
èêðû, íàõîäÿùåéñÿ â òîëùå âîäû â ïðåäåëàõ ó÷à-
ñòêà íåðåñòà.

Äàëüíåéøàÿ îáðàáîòêà ýòèõ ìàòåðèàëîâ ïðî-
âîäèòñÿ â êàìåðàëüíûõ óñëîâèÿõ.

Îáðàáîòêà ìàòåðèàëà
Ïî îêîí÷àíèè ýêñïåäèöèîííîãî ýòàïà ðàáîò âñå

äàííûå íàòóðíîãî îáñëåäîâàíèÿ êàæäîãî íåðåñòè-
ëèùà, íåîáõîäèìûå äëÿ äàëüíåéøèõ ðàñ÷åòîâ êî-
ëè÷åñòâà îòëîæåííîé ñåëüäüþ èêðû, çàíîñÿòñÿ â
òàáëèöó (ðåêîìåíäóåìàÿ ôîðìà ïðåäñòàâëåíà â
òàáë. 1), êîòîðàÿ äîïîëíÿåòñÿ äàííûìè, ïîëó÷åí-
íûìè ïðè îáðàáîòêå ïðîá ïî ìåðå èõ âûïîëíåíèÿ.

Îáùèé àëãîðèòì ðàñ÷åòîâ ïîïóëÿöèîííîé ïëî-
äîâèòîñòè ñåëüäè ïî äàííûì èêîðíîé ñúåìêè ñòðî-
èòñÿ ñëåäóþùèì îáðàçîì:

- îïðåäåëÿþòñÿ ïîêàçàòåëè ïëîòíîñòè îáûêðå-
íèÿ ïî òèïàì è ãðóïïàì ñóáñòðàòîâ;

- îïðåäåëÿåòñÿ êîëè÷åñòâî èêðû, îòëîæåííîé
íà êàæäûé òèï ñóáñòðàòà â ïðåäåëàõ êàæäîãî èç
âûäåëåííûõ ó÷àñòêîâ;

- îïðåäåëÿåòñÿ ñóììàðíîå êîëè÷åñòâî èêðû,
íàõîäÿùåéñÿ íà ñóáñòðàòàõ íà êàæäîì èç ó÷àñò-
êîâ è â öåëîì ïî êàæäîìó íåðåñòèëèùó;

- îïðåäåëÿåòñÿ êîëè÷åñòâî èêðû â áåðåãîâûõ
âûáðîñàõ è âçâåñè â òîëùå âîäû;

- ðàññ÷èòûâàåòñÿ îáùåå êîëè÷åñòâî ó÷òåííîé
èêðû ïî êàæäîìó íåðåñòèëèùó;

- îïðåäåëÿåòñÿ êîëè÷åñòâî èêðû, îòëîæåííîé
ñåëüäüþ â ïðåäåëàõ âñåãî íåðåñòîâîãî àðåàëà.

Íåïîñðåäñòâåííî ñàìà êàìåðàëüíàÿ îáðàáîò-
êà ïåðâè÷íûõ äàííûõ ïðîèçâîäèòñÿ ïî ñëåäóþùå-
ìó ïëàíó:

1. Ìèíè-ïðîáà ðàçáèðàåòñÿ ïî òèïàì ñóáñòðà-
òà (ãðóíò, ðàñòèòåëüíîñòü).

2. Äëÿ ïðîáû èêðû ñ ãðóíòà è ïðèäîííîé âçâå-
ñè îïðåäåëÿþòñÿ:

- âåëè÷èíà ïëîùàäè äíà, ñ êîòîðîé îíà áûëà îòî-
áðàíà (ïëîùàäü ó÷åòíîé ðàìêè — Sp);

- âåñ èêðû, î÷èùåííîé îò ïðèìåñåé è ÷àñòèö
ãðóíòà (ÈÃ);

- êîëè÷åñòâî èêðèíîê â íàâåñêå (âåëè÷èíà íà-
âåñêè âûáèðàåòñÿ â ïðåäåëàõ 0,5–1,0 ã).

Íà îñíîâàíèè ýòèõ äàííûõ äëÿ êàæäîé ñòàí-
öèè ðàññ÷èòûâàåòñÿ ïëîòíîñòü îáûêðåíèÿ ãðóí-
òà (ÏÎÃ), òî åñòü êîëè÷åñòâî èêðû, íàõîäÿùåé-
ñÿ íà 1 ì2 äíà:
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            (6),

ãäå Sð — ïëîùàäü ó÷åòíîé ðàìêè, ì2;
ÈÃ — âåñ èêðû â ïðîáå, ã;
ÍÊ — êîëè÷åñòâî èêðèíîê â íàâåñêå, øò.;
ÍÂ — âåëè÷èíà íàâåñêè, ã.

Ó÷èòûâàÿ, ÷òî ðåêîìåíäóåìàÿ ìåòîäèêà ïðî-
âåäåíèÿ èêîðíîé ñúåìêè ïðåäïîëàãàåò, ÷òî êàæ-
äàÿ ó÷åòíàÿ ñòàíöèÿ õàðàêòåðèçóåò íåêîòîðûé îä-
íîðîäíûé ó÷àñòîê íåðåñòèëèùà, ðàññ÷èòàííûå
äëÿ íåå êîëè÷åñòâåííûå ïîêàçàòåëè îáûêðåíèÿ
ìîãóò áûòü ýêñòðàïîëèðîâàíû íà âñþ ïëîùàäü
ó÷àñòêà äëÿ îïðåäåëåíèÿ êîëè÷åñòâà íàõîäÿùåé-
ñÿ íà íåì èêðû. Òàêèì îáðàçîì, êîëè÷åñòâî èêðû,
îòëîæåííîé íà ãðóíò â ïðåäåëàõ ýòîãî îäíîðîä-
íîãî ó÷àñòêà (ÃÓ), ìîæåò áûòü îïðåäåëåíî ïî
ôîðìóëå:

               (7),
ãäå SÄ — ïëîùàäü äíà ñîîòâåòñòâóþùåãî ó÷àñòêà
íåðåñòèëèùà, ì2;
k — ïîêàçàòåëü ïðîåêòèâíîãî ïîêðûòèÿ äíà èêðîé,
â äîëÿõ îò åäèíèöû.

Ñîîòâåòñòâåííî, êîëè÷åñòâî èêðû, íàõîäÿùåé-
ñÿ íà ãðóíòå â ïðåäåëàõ íåðåñòèëèùà (NÃ), ïðåä-
ñòàâëÿåò ñîáîé ñóììó çíà÷åíèé ýòîãî ïîêàçàòåëÿ
ñî âñåõ åãî ó÷àñòêîâ:

   (8).
3. Ìèíè-ïðîáû èêðû íà ðàñòèòåëüíîì ñóá-

ñòðàòå ðàçáèðàþòñÿ íà îáðàçöû ïî âèäàì (ãðóï-
ïàì) âîäîðîñëåé, ó êàæäîãî èç êîòîðûõ îïðåäå-
ëÿþòñÿ:

- âåñ îáðàçöà âìåñòå ñ èêðîé (ÂÎ);
- âåñ èêðû, ñ÷èùåííîé ñ îáðàçöà (ÈÂ);
- êîëè÷åñòâî èêðèíîê â íàâåñêå.
Äëÿ êàæäîãî îáðàçöà â ïðîáå îïðåäåëÿåòñÿ êî-

ýôôèöèåíò îáûêðåíèÿ (ÊÎ):

                  (9),

ïðè ïîìîùè êîòîðîãî ðàññ÷èòûâàåòñÿ ïëîòíîñòü
îáûêðåíèÿ ýòîãî âèäà (ãðóïïû) âîäîðîñëåé íà äàí-
íîé ó÷åòíîé ñòàíöèè (ÏÎÂ).

Ïðè óïðîùåííîì âàðèàíòå ðàñ÷åòîâ, êîãäà â õîäå
îáñëåäîâàíèÿ îïðåäåëÿåòñÿ îáùèé âåñ ïðîáû è î
äîëå êàæäîãî èç âèäîâ ìàêðîôèòîâ â åå ñòðóêòóðå
ñâèäåòåëüñòâóåò òîëüêî ïîêàçàòåëü óäåëüíîãî ïðî-
åêòèâíîãî ïîêðûòèÿ, èñïîëüçóåòñÿ ôîðìóëà:

      (10),

ãäå SP — ïëîùàäü ó÷åòíîé ðàìêè, ì2;
Ì — îáùèé âåñ ïðîáû, ã;
ÓÏÏ — ïîêàçàòåëü óäåëüíîãî ïðîåêòèâíîãî ïîêðû-
òèÿ äàííîãî âèäà (ãðóïïû) âîäîðîñëåé, â äîëÿõ îò
åäèíèöû;
ÊÎ — êîýôôèöèåíò îáûêðåíèÿ äàííîãî âèäà (ãðóï-
ïû) âîäîðîñëåé;
ÍÊ — êîëè÷åñòâî èêðèíîê â íàâåñêå, øò.;
ÍÂ — âåëè÷èíà íàâåñêè, ã.

Â ñîîòâåòñòâèè ñ ìîäèôèöèðîâàííûì ïîäõîäîì
ôîðìóëà äëÿ ðàñ÷åòà ïëîòíîñòè îáûêðåíèÿ âèäà
(ãðóïïû) âîäîðîñëåé íà äàííîé ó÷åòíîé ñòàíöèè
áóäåò èìåòü âèä:

           (10–2),

Òàáëèöà 1. Ïðèìåðíûé âàðèàíò òàáëèöû äëÿ îáðàáîòêè äàííûõ èêîðíîé ñúåìêè è ðàñ÷åòà êîëè÷åñòâà îòëîæåííîé èêðû
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ãäå m — âåñ ìàêðîôèòîâ îäíîãî âèäà (ãðóïïû)
âîäîðîñëåé â ïðîáå âìåñòå ñ îòëîæåííîé íà íèõ
èêðîé, ã.

Ñîâîêóïíàÿ æå ïëîòíîñòü îáûêðåíèÿ âîäî-
ðîñëåé íà ñòàíöèè (ÏÎÂ) áóäåò îïðåäåëÿòüñÿ
êàê ñóììà ïëîòíîñòåé îáûêðåíèÿ âñåõ âèäîâ
(ãðóïï) âîäîðîñëåé, ïðîèçðàñòàþùèõ íà äàííîé
ñòàíöèè:

      (11).
Ïîñëåäóþùèé ðàñ÷åò êîëè÷åñòâà èêðû, íàõî-

äÿùåéñÿ íà âîäîðîñëåâîì ñóáñòðàòå â ïðåäåëàõ
ó÷àñòêà, ñîîòíîñèìîãî ñ äàííîé ó÷åòíîé ñòàíöè-
åé, âûïîëíÿåòñÿ ïî ôîðìóëå:

                 (12),

ãäå SÄ — ïëîùàäü äíà ñîîòâåòñòâóþùåãî ó÷à-
ñòêà íåðåñòèëèùà, ì2;
ÎÏÏ — ïîêàçàòåëü îáùåãî ïðîåêòèâíîãî ïî-
êðûòèÿ äíà âîäîðîñëÿìè, %.

Ñîîòâåòñòâåííî, êîëè÷åñòâî èêðû, íàõîäÿùåé-
ñÿ íà âîäîðîñëåâûõ ñóáñòðàòàõ â ïðåäåëàõ íåðå-
ñòèëèùà (NB), áóäåò îïðåäåëÿòüñÿ êàê ñóììà çíà-
÷åíèé ýòîãî ïîêàçàòåëÿ ñî âñåõ åãî ó÷àñòêîâ:

      (13).
4. Äëÿ ïðîá èêðû, îòîáðàííûõ èç òîëùè âîäû,

îïðåäåëÿþòñÿ:
- îáúåì âîäû, ñîîòâåòñòâóþùèé äàííîé ïðîáå

(ïðîèçâåäåíèå ïëîùàäè âõîäíîãî îòâåðñòèÿ ñåòè
Äæåäè íà ãëóáèíó ñòàíöèè);

- âåñ èêðû â ïðîáå (ÂÒ);
- êîëè÷åñòâî èêðèíîê â íàâåñêå.
Íà îñíîâàíèè ýòèõ äàííûõ îïðåäåëÿåòñÿ êîí-

öåíòðàöèÿ èêðû â âîäå (ÊÈÒ):

      (14),

ãäå V — îáúåì âîäû, ñîîòâåòñòâóþùèé äàííîé ïðî-
áå, ì3;
SP — ïëîùàäü âõîäíîãî îòâåðñòèÿ ñåòêè Äæåäè, ì2;
h — ãëóáèíà ñòàíöèè, ì.

Äëÿ êàæäîãî âûäåëåííîãî ó÷àñòêà íåðåñòèëè-
ùà ñ èñïîëüçîâàíèåì äàííûõ ïî åãî ïðîòÿæåííîñ-
òè, øèðèíå è ãëóáèíàì ïðîèçâîäèòñÿ ðàñ÷åò ñîîò-
âåòñòâóþùåãî åìó îáúåìà âîäû (V), ÷òî ïîçâîëÿåò
îïðåäåëèòü êîëè÷åñòâî ñîäåðæàùåéñÿ â íåì â
âèäå âçâåñè èêðû:

                    (15).
Îáùåå êîëè÷åñòâî âçâåñè èêðû (NT) â ïðåäå-

ëàõ íåðåñòèëèùà ïðåäñòàâëÿåò ñîáîé ñóììó çíà-
÷åíèé ýòîãî ïîêàçàòåëÿ ñî âñåõ ó÷àñòêîâ:

           (16).
5. Ïðè îáðàáîòêå ïðîá èêðû èç áåðåãîâûõ âû-

áðîñîâ îïðåäåëÿþòñÿ:

- âåëè÷èíà ïëîùàäè, ñ êîòîðîé îíà îòîáðàíà
(ïëîùàäü ó÷åòíîé ðàìêè — SP);

- âåñ èêðû, î÷èùåííîé îò ïðèìåñåé è ÷àñòèö
ãðóíòà (ÈÁ);

- êîëè÷åñòâî èêðèíîê â íàâåñêå (âåëè÷èíà íà-
âåñêè âûáèðàåòñÿ â ïðåäåëàõ 0,5–1,0 ã).

Íà îñíîâàíèè ýòèõ äàííûõ äëÿ êàæäîé ñòàíöèè
ðàññ÷èòûâàåòñÿ ïëîòíîñòü áåðåãîâûõ âûáðîñîâ
(ÏÁ):

               (17),

ãäå Sð — ïëîùàäü ó÷åòíîé ðàìêè, ì2;
ÈÁ — âåñ èêðû â ïðîáå, ã;
ÍÊ — êîëè÷åñòâî èêðèíîê â íàâåñêå, øò.;
ÍÂ — âåëè÷èíà íàâåñêè, ã.

Ïðîèçâåäåíèåì ïëîùàäè ó÷àñòêà è ñîîòâåò-
ñòâóþùåãî ïîêàçàòåëÿ ïëîòíîñòè áåðåãîâûõ âûá-
ðîñîâ îïðåäåëÿåòñÿ êîëè÷åñòâî íàõîäÿùåéñÿ íà
äàííîì ó÷àñòêå èêðû. Ïîñëåäóþùèì ñóììèðîâà-
íèåì ïîëó÷åííûõ âåëè÷èí óñòàíàâëèâàåòñÿ êîëè-
÷åñòâî èêðû â áåðåãîâûõ âûáðîñàõ (NÁ).

Òàêèì îáðàçîì, âûïîëíåííûå ðàñ÷åòû ïîçâî-
ëÿþò îöåíèòü îáùåå êîëè÷åñòâî ó÷òåííîé èêðû íà
íåðåñòèëèùå (N):

            (17–2),
Îáúåäèíåíèå äàííûõ ñî âñåõ íåðåñòèëèù â ïðå-

äåëàõ íåðåñòîâîãî àðåàëà ïîçâîëÿåò äàòü îöåíêó
ïîïóëÿöèîííîé ïëîäîâèòîñòè ñåëüäè (N0):

           (18).
À í à ë è ç  î ñ î á å í í î ñ ò å é  ð à ñ ï ð å-

ä å ë å í è ÿ  è ê ð û. Â äîïîëíåíèå ê ðåøåíèþ
îñíîâíîé çàäà÷è èêîðíîé ñúåìêè — îïðåäåëåíèþ
ïîïóëÿöèîííîé ïëîäîâèòîñòè ñåëüäè, â õîäå îáðà-
áîòêè ìàòåðèàëîâ ìîãóò áûòü ïðîâåäåíû èññëå-
äîâàíèÿ, ïîçâîëÿþùèå îöåíèòü êà÷åñòâåííûå õà-
ðàêòåðèñòèêè ïðîøåäøåãî íåðåñòà.

Îïðåäåëåíèå ðàçìåðîâ èêðèíîê (ïðè ïîäñ÷åòå
èõ êîëè÷åñòâà â íàâåñêàõ) ìîæåò ïîçâîëèòü â íå-
êîòîðîé ìåðå ñëîæèòü ïðåäñòàâëåíèå î ðàçìåðíî-
âîçðàñòíîé ñòðóêòóðå ïðîèçâîäèòåëåé è èõ ðàñïðå-
äåëåíèè ïî íåðåñòèëèùàì. Â 2007 ã. ïðè îáðàáîò-
êå ïðîá ñ íåðåñòèëèù îõîòñêîé ñåëüäè áûëî îòìå-
÷åíî çíà÷èòåëüíîå êîëè÷åñòâî îòíîñèòåëüíî ìåë-
êîé èêðû. Ýòî ÿâèëîñü ïîäòâåðæäåíèåì ðåçóëüòà-
òîâ àíàëèçà ïðîìûñëîâîé è áèîñòàòèñòè÷åñêîé
èíôîðìàöèè ïî íåðåñòîâîé îõîòñêîé ñåëüäè, âûÿ-
âèâøåãî âñòóïëåíèå â íåðåñòîâûé çàïàñ âûñîêî-
óðîæàéíîãî ïîêîëåíèÿ.

Àíàëèç ñòàäèé ðàçâèòèÿ èêðû, êîòîðûé òàêæå
ìîæåò áûòü ïðîâåäåí ïðè îáðàáîòêå ïðîá è íàâå-
ñîê, â îòäåëüíûõ ñëó÷àÿõ ïîçâîëÿåò âûÿâèòü îñî-
áåííîñòè íåðåñòîâîãî õîäà ñåëüäè. Îïðåäåëåíèå



60       Áåëûé

ñòàäèé ðàçâèòèÿ èêðû ñåëüäè, ïðîáû êîòîðîé áûëè
ïîëó÷åíû â õîäå èêîðíûõ ñúåìîê 2006–2007 ãã.,
ïîçâîëèëî óñòàíîâèòü, ÷òî íà îòäåëüíûõ íåðåñòè-
ëèùàõ Òàóéñêîé ãóáû èìåë ìåñòî äâîéíîé íåðåñò
ñ ïåðåðûâîì ìåæäó ïîäõîäàìè â 1,5–2 íåäåëè. Ñî-
îòâåòñòâåííî, èêðà, îòëîæåííàÿ ïðè ïåðâîì ïîäõî-
äå ïðîèçâîäèòåëåé, ê ìîìåíòó îáñëåäîâàíèÿ íåðå-
ñòèëèù, â ñèëó åñòåñòâåííîé óáûëè, áûëà ïðåä-
ñòàâëåíà â çíà÷èòåëüíî ìåíüøåì îáúåìå îò åå ïåð-
âîíà÷àëüíîãî êîëè÷åñòâà. Òàêèì îáðàçîì, îöåíêà
êîëè÷åñòâà îòíåðåñòèâøèõñÿ ïðîèçâîäèòåëåé ïî
ôàêòè÷åñêè íàáëþäåííûì äàííûì ÿâëÿëàñü ÿâíî
çàíèæåííîé è òðåáîâàëà âíåñåíèÿ ñîîòâåòñòâóþ-
ùèõ ïîïðàâîê.

Äîñòàòî÷íî èíòåðåñíûå ðåçóëüòàòû ìîãóò
áûòü ïîëó÷åíû ïðè àíàëèçå ðàñïðåäåëåíèÿ èêðû ïî
òèïàì è êàòåãîðèÿì íåðåñòîâûõ ñóáñòðàòîâ.

Êàê áûëî óñòàíîâëåíî ìíîãî÷èñëåííûìè èñ-
ñëåäîâàíèÿìè (Ãàëêèíà, 1959, 1960; Äóøêèíà, 1985;
Ñìèðíîâ, Áåëûé, 2004, è äð.), âîäîðîñëè ÿâëÿþòñÿ
íàèáîëåå çíà÷èìûì äëÿ âîñïðîèçâîäñòâà ñåâåðî-
îõîòîìîðñêèõ ñåëüäåé íåðåñòîâûì ñóáñòðàòîì.
Íàèáîëüøóþ öåííîñòü èìåþò ìàêðîôèòû ñ òîí-
êèìè, ñèëüíî ðàñ÷ëåíåííûìè è ðàçâåòâëåííûìè
ñëîåâèùàìè (áîëüøèíñòâî áàãðÿíîê, öèñòîçèðà
òîëñòîíîãàÿ), îáåñïå÷èâàþùèå âûñîêèé óðîâåíü
âûæèâàåìîñòè èêðû (Áåëûé, 2008á). Ñîîòâåò-
ñòâåííî, ïðåäñòàâëÿåòñÿ öåëåñîîáðàçíûì îöåíèòü
ñëåäóþùèå ìîìåíòû:

1. Ñîîòíîøåíèå êîëè÷åñòâà èêðû, ó÷òåííîé íà
ãðóíòîâûõ è âîäîðîñëåâûõ ñóáñòðàòàõ

Äëÿ ñåâåðî-îõîòîìîðñêèõ ïîïóëÿöèé ñåëüäè
îäíèì èç ïîêàçàòåëåé âûñîêîé ýôôåêòèâíîñòè íå-
ðåñòà ÿâëÿåòñÿ íàëè÷èå íà ãðóíòîâûõ ñóáñòðàòàõ
íå áîëåå 15% îò îáùåãî êîëè÷åñòâà îòëîæåííîé
èêðû (Ñìèðíîâ, Áåëûé, 2004; Áåëûé, 2008à). Ïðè
ñðåäíåé ýôôåêòèâíîñòè íåðåñòà èêðà íà ãðóíòîâûõ
ñóáñòðàòàõ ñîñòàâëÿåò îò 15 äî 30% îò åå îáùåãî
êîëè÷åñòâà. Åñëè æå êîëè÷åñòâî èêðû íà ñóáñòðà-
òàõ ïðåâûøàåò 30%, òî ýòî ñâèäåòåëüñòâóåò îá àíî-
ìàëüíûõ óñëîâèÿõ ïðîõîæäåíèÿ íåðåñòà, îïðåäå-
ëÿþùèõ íèçêèé óðîâåíü âûæèâàåìîñòè èêðû è ìà-
ëî÷èñëåííîñòü ïîïîëíåíèÿ ñåëüäè.

2. Ñòðóêòóðà âîäîðîñëåâûõ íåðåñòîâûõ ñóá-
ñòðàòîâ

Íà îñíîâàíèè ðåçóëüòàòîâ èññëåäîâàíèé (Áå-
ëûé, 2008á), âîäîðîñëè, â çàâèñèìîñòè îò ñâîèõ
ìîðôîëîãè÷åñêèõ, ýêîëîãè÷åñêèõ è èíûõ îñîáåííî-
ñòåé, îïðåäåëÿþùèõ èõ êà÷åñòâî êàê íåðåñòîâîãî
ñóáñòðàòà äëÿ ñåëüäè, ìîãóò áûòü ðàçäåëåíû íà
äâå êàòåãîðèè:

1 êàòåãîðèÿ. Îñîáî öåííûå âîäîðîñëåâûå
ñóáñòðàòû. Ê ýòîé êàòåãîðèè îòíîñÿòñÿ âèäû ìàê-

ðîôèòîâ, êîòîðûå îáèòàþò ïðåèìóùåñòâåííî â
íèæíåé ëèòîðàëè è âåðõíåé ñóáëèòîðàëè è îáëàäà-
þò òàëëîìàìè, ïðåäñòàâëÿþùèìè â ñâîåé îñíîâå
ñî÷åòàíèå òîíêèõ ìíîæåñòâåííî ðàçâåòâëåííûõ
öèëèíäðè÷åñêèõ ýëåìåíòîâ: öèñòîçèðà òîëñòîíîãàÿ
è ìàññîâûå âèäû áàãðÿíîê, èìåþùèå øíóðîâèä-
íûå èëè ñëîæíîðàçâåòâëåííûå ñëîåâèùà: îäîíòà-
ëèè, íåîïòèëîòû, òèõîêàðïóñ è ò. ï. Áëàãîäàðÿ ñâî-
åìó ñòðîåíèþ, îíè îáåñïå÷èâàþò ìàêñèìàëüíîå
óâåëè÷åíèå åìêîñòè íåðåñòèëèù è îòíîñèòåëüíî
âûñîêèé óðîâåíü âûæèâàåìîñòè èêðû. Ïðè ýòîì
ñëîåâèùà ýòèõ âèäîâ ïðàêòè÷åñêè íå âûäåëÿþò
ñëèçè, à öèñòîçèðà òîëñòîíîãàÿ îáëàäàåò òàêæå
ïîâûøåííîé øòîðìîóñòîé÷èâîñòüþ è íàäåæíîñ-
òüþ ïðèêðåïëåíèÿ èêðèíîê ê ïîâåðõíîñòè ñëîåâè-
ùà, ÷òî äîïîëíèòåëüíî ñïîñîáñòâóåò ïîâûøåíèþ
óðîâíÿ âûæèâàåìîñòè èêðû â êëàäêàõ.

Ïðàêòè÷åñêè ñîïîñòàâèìûì ïî öåííîñòè ñóá-
ñòðàòîì ÿâëÿåòñÿ è ïñåâäîëåññîíèÿ ëàìèíàðèå-
âèäíàÿ, ñëîåâèùà êîòîðîé îáëàäàþò âûñîêîé
óäåëüíîé ïîâåðõíîñòüþ, à ìàëîå ñëèçåîòäåëåíèå
è ñâîåîáðàçíûé ðåëüåô ïëàñòèíû ñîçäàþò áëàãî-
ïðèÿòíûå óñëîâèÿ äëÿ ðàçâèòèÿ èêðû.

2 êàòåãîðèÿ. Ìåíåå ýôôåêòèâíûìè íåðåñòî-
âûìè ñóáñòðàòàìè ÿâëÿþòñÿ ìàêðîôèòû ñ ïðå-
èìóùåñòâåííî ïëîñêèìè, öåëüíûìè èëè ñëàáîðàç-
âåòâëåííûìè ñëîåâèùàìè ñ ãëàäêîé ïîâåðõíîñòüþ:
ôóêóñ èñ÷åçàþùèé, ëàìèíàðèè, ìàëÿðèè, ïëàñòèí-
÷àòûå âèäû áàãðÿíîê è çåëåíûõ âîäîðîñëåé. Êàê
ïðàâèëî, ýòè âîäîðîñëè õàðàêòåðèçóþòñÿ íèçêîé
âåëè÷èíîé óäåëüíîé ïîâåðõíîñòè, à îñîáåííîñòè èõ
ìîðôîëîãèè îïðåäåëÿåò ôîðìèðîâàíèå ïëîñêîñò-
íûõ êëàäîê ïîâûøåííîé ïëîòíîñòè, ÷òî íå ÿâëÿåò-
ñÿ áëàãîïðèÿòíûì äëÿ ðàçâèòèÿ èêðû. Äîïîëíè-
òåëüíûì íåãàòèâíûì ôàêòîðîì ÿâëÿþòñÿ ýêîëîãè-
÷åñêèå îñîáåííîñòè ýòèõ âèäîâ: ïîÿñà ôóêóñà è
ëàìèíàðèè ÿâëÿþòñÿ ïðàêòè÷åñêè âåðõíåé è íèæ-
íåé ãðàíèöàìè ôèòàëè. Ñîîòâåòñòâåííî, äëÿ êëà-
äîê èêðû íà ôóêóñå àêòóàëüíûì ÿâëÿåòñÿ ôàêòîð
îñóøåíèÿ è ïîâûøåííîãî óðîâíÿ òåìïåðàòóðû, äëÿ
êëàäîê íà ëàìèíàðèè — çàèëèâàíèå è ïîíèæåííûé
òåìïåðàòóðíûé óðîâåíü. Ëàìèíàðèÿ ê òîìó æå
õàðàêòåðèçóåòñÿ è ïîâûøåííûì ñëèçåîòäåëåíèåì,
óâåëè÷èâàþùèì ñìåðòíîñòü èêðû â êëàäêàõ.

Ïî ïðåäâàðèòåëüíûì äàííûì, äëÿ îõîòñêîé
ñåëüäè äîñòàòî÷íî âûñîêàÿ ýôôåêòèâíîñòü íåðå-
ñòà íàáëþäàåòñÿ, êîãäà â ñòðóêòóðå âîäîðîñëåâûõ
ñóáñòðàòîâ ìàêðîôèòû, îòíîñèìûå ê 1 êàòåãîðèè
öåííîñòè, ñîñòàâëÿþò íå ìåíåå 40%, à äëÿ ãèæè-
ãèíñêî-êàì÷àòñêîé — íå ìåíåå 80%.

Òàêèì îáðàçîì, îáñëåäîâàíèå íåðåñòèëèù
ñåëüäè â ñîîòâåòñòâèè ñ èçëîæåííîé ìåòîäèêîé
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ïîçâîëÿåò íå òîëüêî îïðåäåëèòü ïîïóëÿöèîííóþ
ïëîäîâèòîñòü ñåëüäè, íî è äàòü îöåíêó ýôôåêòèâ-
íîñòè ïðîøåäøåãî íåðåñòà, ÷òî ÿâëÿåòñÿ îñíîâîé
äëÿ ïðåäâàðèòåëüíîãî ïðîãíîçà óðîæàéíîñòè ôîð-
ìèðóþùåãîñÿ ïîêîëåíèÿ.

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ
Áåëûé Ì.Í. 2008à. Íåêîòîðûå îñîáåííîñòè èñ-
ïîëüçîâàíèÿ íåðåñòîâûõ ñóáñòðàòîâ ñåëüäüþ â ñå-
âåðíîé ÷àñòè Îõîòñêîãî ìîðÿ // Âîïð. ðûáîëîâ-
ñòâà. Ò. 9. ¹ 2 (34). Ñ. 355–373.

Áåëûé Ì.Í. 2008á. Íåêîòîðûå îñîáåííîñòè ðàñ-
ïðåäåëåíèÿ èêðû ñåëüäè íà ïîâåðõíîñòè íåðåñòî-
âûõ ñóáñòðàòîâ // Èçâ. Òèõîîêåàí. ÍÈÈ ðûá. õîç-
âà è îêåàíîãðàôèè.  Ò. 153. Ñ. 243–253.

Ãàëêèíà Ë.À. 1959. Î ðàçìíîæåíèè ñåëüäè Ãèæè-
ãèíñêîé ãóáû // Èçâ. Òèõîîêåàí. ÍÈÈ ðûá. õîç-âà
è îêåàíîãðàôèè. Ò. 47. Ñ. 86–99.

Ãàëêèíà Ë.À. 1960. Ðàçìíîæåíèå è ðàçâèòèå îõîò-
ñêîé ñåëüäè // Èçâ. Òèõîîêåàí. ÍÈÈ ðûá. õîç-âà è
îêåàíîãðàôèè. Ò. 46. Ñ. 3–40.

Äóøêèíà Ë.À. 1988. Áèîëîãèÿ ìîðñêèõ ñåëüäåé â
ðàííåì îíòîãåíåçå. Ì.: Íàóêà, 192 ñ.

Êîâàëåâñêàÿ Ð.À. 1988. Öèñòîçèðà òîëñòîíîãàÿ: ñóá-
ñòðàò äëÿ íåðåñòà ñåëüäè // Ðûá. õîç-âî. ¹ 9. Ñ. 83–85.

Íàóìåíêî Í.È. 2001. Áèîëîãèÿ è ïðîìûñåë ìîð-
ñêèõ ñåëüäåé Äàëüíåãî Âîñòîêà. Ïåòðîïàâëîâñê-
Êàì÷àòñêèé: Êàì÷àò. ïå÷àò. äâîð, 330 ñ.

Ñìèðíîâ À.À., Áåëûé Ì.Í. 2004. Íåêîòîðûå äàí-
íûå î íåðåñòîâîì ñóáñòðàòå ñåëüäè Ãèæèãèíñêîé
ãóáû Îõîòñêîãî ìîðÿ // Ìàòåð. V íàó÷. êîíô. «Ñî-
õðàíåíèå áèîðàçíîîáðàçèÿ Êàì÷àòêè è ïðèëåãàþ-
ùèõ ìîðåé» (Ïåòðîïàâëîâñê-Êàì÷àòñêèé, 22–24
íîÿáðÿ 2004 ã.). Ïåòðîïàâëîâñê-Êàì÷àòñêèé: Êàì-
÷àòïðåññ. Ñ. 310–313.

Ïàñòûðåâ Â.À. 2007. Ìàòåðèàëû ïî ïðèìåíåíèþ
àýðîâèçóàëüíûõ ìåòîäîâ â ðûáîõîçÿéñòâåííûõ èñ-
ñëåäîâàíèÿõ â ñåâåðî-çàïàäíîé ÷àñòè Îõîòñêîãî
ìîðÿ // Èçâ. Òèõîîêåàí. ÍÈÈ ðûá. õîç-âà è îêåà-
íîãðàôèè. Ò. 148. Ñ. 42–56.

Òþðíèí Á.Â. 1967. Ê ìåòîäèêå îöåíêè çàïàñîâ
îõîòñêîé ñåëüäè // Òð. Âñåñ. ÍÈÈ ðûá. õîç-âà è îêå-
àíîãðàôèè. Ò. LXII. Ñ. 129–139.

Ôàðõóòäèíîâ Ð.Ê. 2005. Ýêîëîãèÿ âîñïðîèçâîä-
ñòâà, äèíàìèêà ÷èñëåííîñòè è ñîñòîÿíèå çàïàñîâ
îõîòñêîé ñåëüäè: Äèñ. ... êàíä. áèîë. íàóê. Õàáà-
ðîâñê, 220 ñ.

Humphreys R.D., Hourston A.S. British Columbia
herring spawn (survey) deposition survey manual. Fish.
Mar. Serv., Misc. Spec. 1978. Publ. 38, p. 1–40.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /a_AlbionicTitulInfl-Bold
    /a_AlbionicTtlCmDc2Cmb-Bold
    /a_AlternaSw
    /a_AlternaTitulCmDvBk
    /a_AntiqueTradyRgh
    /a_AntiqueTradyTtlB&W
    /a_Assuan
    /a_BighausTitulRg-ExtraBold
    /a_BodoniOrtoNrTtlCm
    /a_BodoniOrtoTitulSh-Black
    /a_BosaNovaCmOtl
    /a_BosaNovaCpsBrk
    /a_BosaNovaCpsRgh
    /a_BosaNovaGdStr-Bold
    /a_BraggaTitul
    /a_CampusRg
    /a_ConceptoTitulBroken
    /a_ConceptoTitulBrOtl
    /a_ConceptoTitulNrFy
    /a_ConceptoTitulNrWv
    /a_ConceptoTitulOtl
    /a_ConceptoTtlCmBr
    /a_ConceptoTtlCmOtlNr
    /a_CooperBlack
    /a_CooperBlackNr
    /a_CooperBlackRg
    /a_CopperGothCm
    /a_CopperGothCmOtl
    /a_CopperGothDcFr-Bold
    /a_CopperGothSl
    /a_CopperGothTitul3D
    /a_CopperGothTitulB&W-Bold
    /a_DexterB&W
    /a_DexterOtlDecor3D
    /a_DexterOtlDecorDv3D
    /a_DexterOtlRough
    /a_DomInoCmRndCrn
    /a_DomInoTitulCm
    /a_DomInoTitulDcFrCmb
    /a_DomInoTitulSl-Bold
    /a_DomInoTtlCmDvBk
    /a_DomInoTtlCrmSht
    /a_EmpirialBrk
    /a_EmpirialCm
    /a_EmpirialCmFsh
    /a_EmpirialCmSp
    /a_EmpirialCpsTtr
    /a_EmpirialNr
    /a_EmpirialOtl
    /a_EmpirialRg
    /a_FuturaOrtoOtl-Bold
    /a_FuturaOrtoRg-Bold
    /a_FuturaOrtoSh-Bold
    /a_FuturaOrtoTitulB&W-Bold
    /a_FuturaOrtoTitulCm
    /a_FuturaOrtoTitulCmGrd
    /a_FuturaOrtoTitulCmOtl
    /a_FuturaOrtoTitulInln
    /a_FuturaOrtoTtlCmSwOtl
    /a_FuturaRoundTitulB&W-Bold
    /a_FuturaRoundTitulCm
    /a_FuturaRoundTtlCmDFr
    /a_FuturaRoundTtlCmOtl
    /a_GildiaDcCm-Bold
    /a_GildiaRough-Bold
    /a_GildiaTitulCmGr-Bold
    /a_GildiaTitulCmOtl-Bold
    /a_GildiaTitulDcFrGr-Bold
    /a_GildiaTitulSl
    /a_GildiaTiulPillar3D-Italic
    /a_Globus
    /a_Globus3D
    /a_GlobusB&W
    /a_GlobusCmObl-Italic
    /a_GlobusCmOtl
    /a_GlobusCmOtlLnBk
    /a_GlobusCmSpDn
    /a_GlobusCmSpUp
    /a_GlobusInkBlots
    /a_GlobusLnBk
    /a_GlobusOtl
    /a_GlobusSpDn
    /a_GlobusSpUp
    /a_GroticRoghXBlack
    /a_GroticRough-Bold
    /a_GroticRoughObl-Bold
    /a_GroticRoughXBkObl
    /a_GroticSh-Bold-Italic
    /a_GroticTitulB&WHv
    /a_GroticTitulCmB&WHv
    /a_GroticTitulCmDr
    /a_GroticTitulCmOtlHv
    /a_GroticTitulCmSwHv
    /a_GroticTitulGrHv
    /a_GroticTitulHvCm
    /a_GroticTitulOtlHv
    /a_GroticTitulShHv
    /a_GroticTtlCmGdStrHv
    /a_Groto
    /a_GrotoB&W
    /a_GrotoCm
    /a_GrotoCmGr
    /a_GrotoCmOtl
    /a_GrotoGr
    /a_GrotoOtl
    /a_GrotoSh
    /a_GrotoSpt
    /a_GrotoStrGr
    /a_HuxleyCmDino-Bold
    /a_HuxleyDbl
    /a_HuxleyRough-Bold
    /a_JasperCaps-Bold
    /a_JasperCapsNr-Bold
    /a_JasperCapsOtlNr
    /a_JasperCapsSh
    /a_JasperCm
    /a_JasperCmOtl
    /a_JasperTitulRg-Bold
    /a_JasperTitulRndNord
    /a_JasperTtlRndDrNord
    /a_JasperTtlRndRgNord
    /Aachen
    /AardvarkNormal
    /ABosaNovaBWBold
    /ABosaNovaCm
    /ABraggaTitulSpDn
    /ABremenBldOtl
    /ABremenBold
    /ABremenBoldItalic
    /ABremenCapsBold
    /ABremenCapsBoldItalic
    /Academy
    /AcademyACTT-Bold
    /AcademyACTT-Italic
    /AcademyACTT-Regular
    /Academy-Bold
    /AcademyC
    /AcademyC-Bold
    /AcademyC-Italic
    /Academycond
    /AcademyCondensed
    /AcademyHo
    /Academy-Italic
    /AcademyItalic-BoldItalic
    /AcademyOS
    /AcademyOS-Bold
    /AcademyOS-Italic
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdverGothic
    /AdverGothicCamC
    /AdverGothicCamCTT
    /AdverGothicHo
    /AdverGothic-Italic
    /AdverGothicPlain
    /AEmpirial
    /AEmpirialItalic
    /AFuturaOrtoBold
    /AFuturaOrtoLtBoldItalic
    /AFuturaOrtoLtLight
    /AFuturaOrtoLtLightItalic
    /AG_CenturyOldStyle
    /AGAalenBold-Roman
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGAvantGardeCyrBook
    /AGBengaly
    /AGBengaly-Bold
    /AGBengaly-Roman
    /AGBenguiat
    /AGBenguiatCyrBoldBold
    /AGBenguiatCyrBook
    /AGCenturion-Italic
    /AGCenturyOldStyle
    /AGCenturyOldStyleBold
    /AGCenturyOldStyleCyrBold
    /AGCenturyOldStyleCyrRoman
    /AGCooper
    /AGCooperCyrItalic
    /AGCooperCyrItalicNormal
    /AGCooperCyrRoman
    /AGCooperItalic
    /AGCrownStyle
    /AGCrownStyle-Italic
    /AGCrownStyle-Oblique
    /AGCrownStyle-Roman
    /AGFriquer-Bold
    /AGFriquer-BoldOblique
    /AGFriquer-Oblique
    /AGFriquer-Roman
    /AGFutura
    /AGFuturaBold
    /AGGalleon-Bold
    /AGGalleon-Roman
    /AGGaramond
    /AGGaramondBold
    /AGGaramondCyrBold
    /AGGaramondCyrLight
    /AGGloria-Bold
    /AGGloria-Roman
    /AGHelvetica
    /AGHelveticaBold
    /AGHelveticaBoldItalic
    /AGHelveticaCyrBold
    /AGHelveticaCyrBoldOblique
    /AGHelveticaCyrOblique
    /AGHelveticaCyrRoman
    /AGHelveticaItalic
    /AGHlvCyrillicBold
    /AGHlvCyrillicBold-Italic
    /AGHlvCyrillicNormal
    /AGHlvCyrillicNormal-Italic
    /AGOpusHighResolution-Roman
    /AGReverance-Roman
    /AGroticBoldItalic
    /AGroticCnBoldItalic
    /AGroticCnDemiItalic
    /AGroticCnItalic
    /AGroticExtraBlack
    /AGroticExtraBlackItalic
    /AGroticExtraBoldItalic
    /AGroticLt
    /AGroticLtBold
    /AGroticLtBoldItalic
    /AGroticLtItalic
    /AGroticNrBoldItalic
    /AGroticNrExtraBold
    /AGroticNrExtraBoldItalic
    /AGroticNrItalic
    /AHuxleyCm
    /AHuxleyCmDn
    /AHuxleyCmUp
    /AksentBold
    /AksentNormal
    /AlgerianD
    /AllegroBT-Regular
    /AmbassadoreType
    /AmbassadoreType-Italic
    /AmbassadoreType-Medium-ItalicA
    /Amelia_DG
    /AmericanaBT-ExtraBoldCondensed
    /AmericanUncD
    /AmericanUncialNormal
    /American-Uncial-Normal
    /AmerigoBT-BoldA
    /AmerigoBT-ItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /AnnaCTT
    /AnnaCTT-Bold
    /AnnaLightCTT
    /Antiqua
    /Antiqua-Bold
    /Antiqua-BoldItalic
    /AntiquaHo
    /AntiquaHW
    /Antiqua-Italic
    /AntiqueOliveNormal
    /AquaductPlain
    /Arbat
    /ArbatBold
    /Arbat-Bold
    /ArbatCTT
    /ArbatDi
    /ArbatDiBold
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /ArribaArribaLetPlain
    /ArtsansC
    /ArtsansC-Bold
    /ArtsansC-BoldItalic
    /ArtsansC-Italic
    /ArtScript
    /Astra
    /AstronC
    /AstronCTT
    /AstronCyrillic
    /AvantGardeCTT
    /AvantGardeCTT-Bold
    /AvantGardeCTT-BoldItalic
    /AvantGardeCTT-Italic
    /AvantGardeGothicC-Book
    /AvantGardeGothicC-BookOblique
    /AvantGardeGothicC-Demi
    /AvantGardeGothicC-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /Avanti
    /AvantiBold
    /AvantiBoldItalic
    /AvantiItalic
    /AXPAdverGothicC
    /AXP-BalticaCItalic
    /AXP-BodoniCBold
    /AXP-BodoniCBoldItalic
    /AXP-BodoniCItalic
    /AXP-CompactCBold
    /AXP-CompactCBoldItalic
    /AXP-CompactCItalic
    /AXP-FreeSetCBold
    /AXP-FuturisShadowC
    /AXPFuturisVolumeC
    /AXP-FuturisXCBold
    /AXP-FuturisXCondCBold
    /AXP-JournalSansCBold
    /AXP-JournalSansCItalic
    /AZGaramondCTT-BoldItalic
    /AZGaramondCTT-Italic
    /AZGaramondExtraBoldCTT
    /BabyBabyNormal
    /BahamasCyrHeavy
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /Baltica
    /Baltica-Bold
    /Baltica-BoldItalic
    /BalticaC-Bold
    /BalticaCTT
    /Baltica-Italic
    /BalticaPlain
    /BancoNormal
    /BangkokPlain
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BankGothicRUSSMedium
    /BaskervilleAZPSBold
    /BaskervilleAZPSNormal
    /BaskervilleAZPSNormal-Italic
    /BaskervilleBold
    /Baskerville-BoldItalic
    /BaskervilleBold-Italic
    /BaskervilleBT-Italic
    /BaskervilleCyrillic
    /BaskervilleCyrillic-Bold
    /BaskervilleCyrillic-Italic
    /BaskervilleLight
    /Baskerville-LightA
    /Baskerville-LightItalic
    /BaskervilleLight-Italic
    /BauerBodoniBT-Titling
    /BauhausCTT
    /BauhausCTT-Bold
    /BauhausHeavy
    /BauhausHeavyC
    /BauhausHeavyCTT
    /BauhausHeavyLight
    /Bauhaus-Heavy-LightA
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /BauhausLightCTT
    /BauhausLightCTT-Bold
    /Bebit
    /BedrockPlain
    /BeeskneesCTT
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /Benguiat
    /BenguiatBold
    /Benguiat-Bold
    /BenguiatGothicCTT
    /BenguiatGothicCTT-Bold
    /BenguiatGothicCTT-BoldItalic
    /BenguiatGothicCTT-Italic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Bernhard
    /BernhardCTT
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BertramLetPlain
    /Betina-Bold
    /BetinaScript
    /BetinaScriptBold
    /BetinaScriptC
    /BetinaScriptCBold
    /BetinaScriptCTT-Bold
    /BetinaScriptCTT-Regular
    /BetinaScriptExtraCTT-Regular
    /BetinaScriptXC
    /BibleScrT
    /BinnerDi
    /BirchCTT
    /BitstreamVeraSans-Bold
    /BitstreamVeraSans-BoldOblique
    /BitstreamVeraSansMono-Bold
    /BitstreamVeraSansMono-BoldOb
    /BitstreamVeraSansMono-Oblique
    /BitstreamVeraSansMono-Roman
    /BitstreamVeraSans-Oblique
    /BitstreamVeraSans-Roman
    /BitstreamVeraSerif-Bold
    /BitstreamVeraSerif-Roman
    /BlacklightD
    /Bodoni
    /Bodoni-Bold
    /BodoniBoldCyrillic
    /Bodoni-BoldItalic
    /BodoniBoldItalicCyrillic
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniCameoC
    /BodoniCameoCTT
    /BodoniCondCTT
    /BodoniCTT
    /BodoniCyrillic
    /BodoniCyrillicFWF
    /BodoniCyrillicFWF-Bold
    /BodoniCyrillicFWF-BoldItalic
    /BodoniCyrillicFWF-Italic
    /Bodoni-Italic
    /BoinkLetPlain
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanCTT
    /BookmanCTT-Bold
    /BookmanCTT-BoldItalic
    /BookmanCTT-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /Boyarsky-BoldItalic:00
    /BravoPSMT
    /Breaker
    /Breeze
    /BreezeBold
    /BremenBT-Black
    /BremenBT-Bold
    /BrickNews
    /BrickNewsConden
    /BrickNewsCondenA
    /Broadway_cyr
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /Broadway-Normal
    /BroadwaySU
    /BrochurePlain
    /BronxLetPlain
    /BrushScript
    /BrushScriptBT-Regular
    /BrushScriptUkrainLight
    /BrushType-Bold
    /BrushType-BoldItalic
    /BrushType-SemiBold
    /BrushType-SemiBoldA
    /BrushType-SemiBold-Italic
    /BruskovayaCompressedPlain
    /BruskovayaCTT
    /BruskovayaCTTNarrow
    /BruskovayaPlain
    /BukvarnayaBold
    /BukvarnayaItalic
    /BukvarnayaMedium
    /BusoramaITCbyBT-Medium
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calligraph
    /Calligraphic421BT-RomanB
    /CancunPlain
    /Caslon
    /CaslonBold
    /CaslonBoldItalic
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonCTT-Bold
    /CaslonCTT-BoldItalic
    /CaslonCTT-Italic
    /CaslonCTT-Regular
    /CaslonItalic
    /CaslonOpenFace
    /CaslonOpenfaceBT-Regular
    /CaslonPlain
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /CataneoBT-Bold
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /Century-Bold
    /Century-Normal
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /Chance
    /ChanceCyrillic
    /CharlesworthBold
    /CharlesworthPlain
    /ChicagoPlain
    /CityD-Bold
    /CityD-Ligh
    /CityD-Medi
    /ClassicRussianBold
    /ClassicRussianBoldItalic
    /ClassicRussianItalic
    /ClassicRussianPlain
    /Collins
    /CollinsNormal
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /Compact
    /CompactaBT-Black
    /CompactaBT-Light
    /Compact-Bold
    /Compact-BoldItalic
    /CompactCTT
    /CompactDisk
    /Compact-Italic
    /CompactLight
    /CompoShadow
    /CondensBold
    /Condens-Bold
    /Condens-BoldItalic
    /Cooper
    /CooperBT-Medium
    /CooperItalic
    /Cooper-Italic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /Corrida
    /Corrida-Bold
    /CorridaC
    /CorridaCTT
    /CorridaCyrillic
    /CosmicTwoPlain
    /Cotlin
    /Cotlin-Bold
    /Cotlin-BoldItalic
    /Cotlin-Italic
    /CougelBold
    /CougelMedium
    /CougelPlain
    /Countdown
    /CountdownNormal
    /Courant
    /Courant-Bold
    /Courant-BoldItalic
    /Courant-Italic
    /Courier
    /Courier-Bold
    /Courier-Bold-Italic
    /Courier-BoldOblique
    /CourierCondensed
    /CourierCondensed-Bold
    /CourierCondensed-BoldItalic
    /CourierCondensed-Italic
    /CourierCTT-Bold
    /CourierCTT-BoldItalic
    /CourierCTT-Italic
    /CourierCTT-Regular
    /CourierCyrillic
    /CourierCyrPS
    /CourierCyrPS-Bold
    /CourierCyrPS-Inclined
    /CourierMCY-Bold
    /CourierMCY-BoldObli
    /CourierMCY-Ligh
    /CourierMCY-LighObli
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Normal
    /Courier-Normal-Italic
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierTM
    /CourierTM-Bold
    /CourierTM-BoldItalic
    /CourierTM-Italic
    /CourierWINC
    /CourierWINC-Bold
    /CourierWINC-BoldItalic
    /CourierWINC-Italic
    /CourtierC
    /CourtierC-Bold
    /CourtierC-BoldItalic
    /CourtierC-Italic
    /CrashC
    /CrashCTT-Regular
    /Cricket
    /CricketBold
    /Cricket-Bold
    /CricketHeavy
    /CricketHeavyNormal
    /CricketInlineShadow
    /CricketInlineShadowNormal
    /Cricket-Light
    /CricketLightNormal
    /CricketNormal
    /Critter
    /Crystal
    /CushingITCbyBT-Heavy
    /CushingITCbyBT-HeavyItalic
    /CyrillicBrushMedium
    /CyrillicChancellor
    /CyrillicCompressedMedium
    /CyrillicCooper
    /CyrillicCopperMedium
    /CyrillicGaramond
    /CyrillicGaramondBold
    /CyrillicGaramondItalic
    /CyrillicGoth
    /CyrillicHeavy
    /CyrillicHelvetBold
    /CyrillicHelvetBoldItalic
    /CyrillicHelvetItalic
    /CyrillicHelvetMedium
    /CyrillicHover
    /CyrillicOld
    /CyrillicRevue
    /CyrillicRibbon
    /CyrillicSans-Bold
    /CyrillicSans-BoldOblique
    /CyrillicSans-Medium
    /CyrillicSans-Oblique
    /CyrillicSerif-Bold
    /CyrillicSerif-BoldItalic
    /CyrillicSerif-Italic
    /CyrillicSerif-Roman
    /CyrillicTimesBold
    /CyrillicTimesBoldItalic
    /CyrillicTimesMedium
    /CyrillicTimesRoman
    /CyrillicUniversity
    /Cyrvetica
    /Cyrvetica-Bold
    /Cyrvetica-BoldOblique
    /Cyrvetica-ExtraBold
    /Cyrvetica-ExtraBoldOblique
    /Cyrvetica-ExtraLight
    /Cyrvetica-ExtraLightOblique
    /Cyrvetica-ExtraOutline
    /Cyrvetica-Narrow
    /Cyrvetica-Narrow-Bold
    /Cyrvetica-Narrow-BoldOblique
    /Cyrvetica-Narrow-Oblique
    /Cyrvetica-Oblique
    /Cyrvetica-ShadowBold
    /DauphinPlain
    /Decor
    /Decor-Bold
    /Decor-BoldItalic
    /DecorCTT
    /DecorCyrillic
    /Decor-Italic
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Derby
    /DextorD
    /DG_Aachen
    /DG_AachenOutline
    /DG_Herold
    /DG_Kabel
    /DG_Kabel-Bold
    /DG_MasterCard
    /DG_Pump
    /DG_RoslynGothic
    /DG_Serpentine
    /DG_Sinaloa
    /DG_Slipstream
    /DG_Unbra
    /Didona
    /DidonaCTT
    /DomBoldBT-Regular
    /DomCasual
    /DomCasualNormal
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /Domkrat
    /DomkratBold
    /DomkratBoldItalic
    /DomkratItalic
    /DomkratNormal
    /Dutch
    /Dutch801CyrillicBT-Roman
    /DutchBold
    /DutchBoldItalic
    /DutchItalic
    /Dynar-Bold
    /Dynar-Medium
    /DynarOutline-Bold
    /DynarShadow-Bold
    /EdgeLine
    /EdgeLine-DemiBold
    /EdgeLineOutline
    /EdgeLineShadow
    /EklekticPlain
    /Electron_cyr
    /ElectronBold
    /ElectronPlain
    /ElegantGaramondBT-Bold
    /ElegantGaramondBT-Italic
    /ElegantGaramondBT-Roman
    /ElektronNormal
    /ELIZ2AZPSBold
    /ELIZAZPS
    /ELIZAZPSItalic
    /ELIZiiAZPSMedium-Italic
    /EmpireBT-Regular
    /EncyclopaediaBold
    /EncyclopaediaBoldItalic
    /EncyclopaediaItalic
    /EncyclopaediaPlain
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /EpsilonCTT
    /ER-Architect1251
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasUltraNormal
    /ER-Bukinist1251
    /ER-Bukinist1251Bold
    /ER-Bukinist1251BoldItalic
    /ER-Bukinist1251Italic
    /EriBlack
    /EriBlackNormal
    /ErikaBold
    /ErikaC
    /ErikaNormal
    /ER-Kurier1251
    /ER-Kurier1251Bold
    /ER-Kurier1251BoldItalic
    /ER-Kurier1251Italic
    /ER-Univers1251
    /ER-Univers1251Bold
    /ER-Univers1251BoldItalic
    /ER-Univers1251Italic
    /ESSTIXEight
    /ESSTIXEleven
    /ESSTIXFifteen
    /ESSTIXFive
    /ESSTIXFour
    /ESSTIXFourteen
    /ESSTIXNine
    /ESSTIXOne
    /ESSTIXSeven
    /ESSTIXSeventeen
    /ESSTIXSix
    /ESSTIXSixteen
    /ESSTIXTen
    /ESSTIXThirteen
    /ESSTIXThree
    /ESSTIXTwelve
    /ESSTIXTwo
    /EstrangeloEdessa
    /Europe
    /Europe_Ext
    /Europe_Ext-Oblique
    /EuropeBold
    /EuropeBoldItalic
    /EuropeDemiItalic
    /EuropeDemiNormal
    /EuropeExtBold
    /EuropeExt-BoldItalic
    /EuropeExtNormal
    /EuropeItalic
    /Europe-Italic
    /EuropeNormal
    /EurostileBold
    /EurostileRegular
    /EUROSTYLECYR
    /EuroStyleNormal
    /EuroUkrPSMT
    /Evangelie
    /EverestDemi
    /Everest-Demi
    /Everest-Ultra
    /EvropaBold
    /EvropaNormal
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /ExPonto-Regular
    /ExpoPlain
    /FagotCondensed
    /FagotCondensed-Italic
    /FatFaceCTT
    /Fiesta
    /Fiesta-Bold
    /FixSysC-Normal
    /FixSysCTT-Regular
    /FlamencoD
    /FlashBold
    /Flash-Bold
    /FlashRomanBold_DG
    /FloraC
    /FloraC-Bold
    /Flori
    /FloriNormal
    /Flower
    /FlowerBold
    /Flower-Bold
    /FlowerC
    /FlowerCBold
    /FlowerNormal
    /FolliesLetPlain
    /FormalScript421BT-Regular
    /FranklinGothicBookC
    /FranklinGothicBookC-Italic
    /FranklinGothic-Condensed
    /FranklinGothicDemiC
    /FranklinGothicDemiC-Italic
    /FranklinGothicHeavyC
    /FranklinGothicHeavyC-Italic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothicMediumC
    /FranklinGothicMediumC-Italic
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Freehand471BT-Regular
    /Freehand521BT-RegularC
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreeSet
    /FreeSet-Bold
    /FreeSetBoldCyrillic
    /FreeSetCTT
    /FreeSetCyrillic
    /FreeSetExtraCTT
    /FreeSetExtraCTT-Italic
    /Freestyle
    /FreestyleC
    /FreestyleScriptITC-Bold
    /Freestyle-ScriptNormal
    /FreestyleScriptThin
    /FrenchFlash
    /FrenchFlashNormal
    /FritzQuadrataCyrillic
    /FrizQuadrataC
    /FrizQuadrataC-Bold
    /FrizQuadrataC-BoldItalic
    /FrizQuadrataC-Italic
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Fusion
    /Futura_Book-Bold
    /Futura_Book-Bold-Italic
    /Futura_Book-Normal
    /Futura_Book-Normal-Italic
    /Futura_Condenced-Normal
    /Futura_Extra_Black-Normal
    /Futura_Light-Normal
    /Futura_Light-Normal-Italic
    /FuturaBlackBT-Regular
    /FuturaBlackNarrow-Bold
    /Futura-Bold
    /Futura-Bold-Italic
    /FuturaBookC
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-MediumCondensed
    /FuturaCondensedPlain
    /FuturaDemiC
    /FuturaEugenia
    /FuturaEugeniaCTT
    /FuturaEugeniaCyrillic
    /FuturaEugeniaHo
    /FuturaEugenia-Italic
    /FuturaLightC
    /FuturaLightLight
    /FuturaMediumC
    /FuturaNarrow
    /FuturaNarrow-Bold
    /FuturaNarrow-BoldItalic
    /FuturaNarrow-Italic
    /Futura-Normal
    /Futura-Normal-Italic
    /FuturaPressPress
    /Futuris
    /Futuris-Bold
    /Futuris-BoldItalic
    /FuturisC
    /FuturisCameoC
    /FuturisC-Bold
    /FuturisC-BoldItalic
    /FuturisC-Italic
    /FuturisCTT
    /FuturisCyrillic
    /FuturisExtra
    /FuturisExtraBold
    /FuturisExtraBoldCyrillic
    /FuturisExtraC
    /FuturisExtraCBold
    /FuturisExtraCTT-Bold
    /FuturisExtraCTT-Regular
    /FuturisExtraCyrillic
    /Futuris-Italic
    /FuturisLightC
    /FuturisShadowC
    /FuturisVolumeCYrillic
    /FuturisXCameoCTT
    /FuturisXCondC
    /FuturisXCondCTT
    /FuturisXCTT
    /FuturisXShadowCTT
    /GABroadway-Normal
    /Gals
    /Gals-Bold
    /Gals-Light
    /Garamond
    /Garamond_Condenced-Bold
    /Garamond_Condenced-Normal
    /Garamond_Condenced-Normal-It
    /GaramondAZPSBold
    /GaramondAZPSBold-Italic
    /GaramondAZPSNormal
    /GaramondAZPSNormal-Italic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /GaramondBookC
    /GaramondBookC-Bold
    /GaramondBookC-BoldItalic
    /GaramondBookC-Italic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /GaramondBookNarrowC
    /GaramondBookNarrowC-Italic
    /GaramondC-Light
    /GaramondCondBold
    /Garamondcond-Bold
    /Garamondcond-BoldItalic
    /GaramondCondBold-Italic
    /Garamondcond-Bold-Italic
    /GaramondCondLight
    /Garamondcond-Light
    /Garamondcond-LightItalic
    /GaramondCondLight-Italic
    /Garamondcond-Light-Italic
    /GaramondCTT
    /GaramondCTT-Bold
    /GaramondCTT-BoldItalic
    /GaramondCTT-Italic
    /Garamond-Italic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondNarrow
    /GaramondNarrowBold
    /GaramondNarrowC-Light
    /GaramondNarrowCTT
    /GaramondNarrowCTT-Bold
    /GaramondNarrowCTT-BoldItalic
    /GaramondNarrowCTT-Italic
    /GaramondNarrowItalic
    /GaramondNarrowPlain
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Gautami
    /GazetaSansSerifPlain
    /GazetaSansserifPlain
    /GazetatitulBold
    /GazetaTitulBold
    /GazetatitulBoldItalic
    /GazetaTitulBoldItalic
    /GazetatitulItalic
    /GazetaTitulItalic
    /GazetaTitulMedium
    /GazetatitulPlain
    /GenevaBold
    /GenevaBold-Italic
    /GenevaNormal
    /GenevaNormal-Italic
    /GenevaPlain
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GlasnostDemiboldFWF
    /GlasnostExtraboldFWF
    /GlasnostLightFWF
    /Glasten
    /GlastenBold
    /GlastenNormal
    /GothicRusMedium
    /GoudyHandtooledBT-Regular
    /GoudyOld
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GradPlain
    /Graffiti1C
    /Graffiti1CTT-Regular
    /Graffiti2-C
    /Graffiti2-CTT
    /Graffiti3C
    /Graffiti3CTT-Regular
    /Graffiti4C
    /Graffiti4CTT-Regular
    /Graffiti5C
    /Graffiti5CTT-Regular
    /GranitBold
    /GranitCTT
    /Granite
    /GranitNormal
    /Grinya-Haevy
    /GrizzlyITCbyBT-Regular
    /GymnasiacompressedPlain
    /GymnasiaCTT
    /Haettenschweiler
    /Hair
    /HandelGotD-Bold
    /HandelGotD-Ligh
    /HandelGothicBT-Regular
    /HeliosBlack
    /HeliosCond-Italic
    /HeliosCondLight
    /Helonia
    /Helonia-Bold
    /Helonia-BoldItalic
    /Helonia-Italic
    /HelvCondenced
    /Helvetica
    /Helvetica_Condenced-Normal
    /Helvetica_cyr-Bold
    /Helvetica_cyr-BoldOblique
    /Helvetica_cyr-Oblique
    /Helvetica_Light-Normal
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Hermes
    /HermesCTT
    /Herold
    /Herold-Bold
    /HeroldCTT-Bold
    /HeroldNormal
    /HighWayC
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /IceAgeD
    /ImageArabian
    /Impact
    /Inform
    /InformBold
    /InformC
    /InformCBold
    /InformCTT-Bold
    /InformCTT-Regular
    /InformShadowCTT-Regular
    /InformTT-Regular
    /Inset1
    /Inset2
    /Inset3
    /Inset5
    /Inset7
    /Inset8
    /Inset9
    /InsetA
    /InsetB
    /InsetC
    /InsetE
    /InsetF
    /Invest
    /IrinaCTT
    /IrisNormal
    /Izhitsa
    /IzhitsaC
    /IzhitsaCTT
    /IzhitsaCyrillic
    /Izhitza
    /JakobCTT-Bold
    /JakobCTT-Regular
    /JakobExtraCTT-Regular
    /Jikharev
    /Journal
    /Journal-Bold
    /JournalBoldCyrillic
    /Journal-BoldItalic
    /JournalCTT
    /JournalCTT-Bold
    /JournalCTT-Italic
    /JournalCyrillic
    /Journal-Italic
    /JournalItalicCyrillic
    /JournalPlain
    /JournalSans
    /JournalSans-Bold
    /JournalSansBoldCyrillic
    /JournalSans-BoldItalic
    /JournalSansCTT
    /JournalSansCyrillic
    /JournalSans-Italic
    /JournalSansItalicCyrillic
    /JournalSansSerifBold
    /JournalSansSerifBoldItalic
    /JournalSansSerifItalic
    /JournalSansSerifPlain
    /KabelCondensedExtraBold
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Ultra
    /KabelMediumDGA
    /KabelMediumExttraBold
    /Karina
    /KarinaBold
    /Kartika
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeystrokeNormal
    /KidsPlain
    /KorinnaBold
    /KorinnaBold-Italic
    /KorinnaNormal
    /KorinnaNormal-Italic
    /Kudriashov
    /Kudriashov-Bold
    /Kudriashov-BoldItalic
    /Kudriashov-Italic
    /KursivC
    /KursivC-Bold
    /Latha
    /Lazurski
    /Lazurski-Bold
    /Lazurski-BoldItalic
    /Lazurski-Italic
    /LetterGothic
    /LetterGotLCY-Bold
    /LetterGotLCY-Medi
    /LibertyBT-Regular
    /Lidia
    /Lithograph
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LotusLineDraw
    /LubalinGraphITCbyBT-Book
    /LuciaBT-Regular
    /LucianBT-Bold
    /LucianBT-Roman
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /LucidaSanTCY-Roma
    /Luxor
    /LydianCursiveBT-Regular
    /Mangal-Regular
    /MaplePi
    /MariageD
    /MasterCardNormal
    /MaximaCyrTCY-LighComp
    /MICRAA
    /MICRABoldA
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MilanoLet
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /MinionCyr-Italic
    /MinionCyr-Regular
    /Minion-Ornaments
    /MistralNormal
    /MonaLisaRecutITC-Normal
    /MonoCondensed
    /MonotypeCorsiva
    /MonotypeSorts
    /MotterFemD
    /Motter-TekturaCyrilic
    /MT-Extra
    /MurrayHillBT-Bold
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Mysl
    /Mysl-Bold
    /Mysl-BoldItalic
    /Mysl-Italic
    /New_Zelek
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-Roman
    /NewsGothicAZPSBold
    /NewsGothicAZPSNormal
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NimbusRomDCY-Bold
    /NimbusRomDCY-BoldItal
    /NimbusRomDCY-Regu
    /NimbusRomDCY-ReguItal
    /NimbusSanLCY-Bold
    /NimbusSanLCY-BoldItal
    /NimbusSanLCY-Regu
    /NimbusSanLCY-ReguItal
    /NimbusSanNo5TCY-Medi
    /NimbusSanNo5TCY-Regu
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialBT-Regular
    /NuptialScript
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OdessaScriptFWF
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldTownNormal
    /Origin
    /OrnamentTMNormal
    /OzHandicraftBT-Roman
    /PabloLetPlain
    /PaladinPCRusMedium
    /Palatino-Bold
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalettePlain
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /ParkAvenueNormalA
    /Parsek
    /PenguinRussLight
    /PengvinBold
    /Peterburg
    /Peterburg-Bold
    /Peterburg-BoldItalic
    /Peterburg-Italic
    /PhyllisD
    /PiranesiItalicBT-Regular
    /PlainNormal
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /Pragmatica
    /Pragmatica-Bold
    /Pragmatica-BoldItalic
    /Pragmatica-Italic
    /PresidentPlain
    /PTBarnumBT-Regular
    /PumpNormal
    /Raavi
    /RageItalicLetPlain
    /RevueBT-Regular
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Rodeo
    /RogisternLight
    /RomicNormal
    /RoslinGothicDGBold
    /RoslynGothicMediumDGMedium
    /RoslynGothicNormal
    /RubberStampLetPlain
    /RUBICKNormal
    /Sanvito-Light
    /Sanvito-Roman
    /SchoolBook
    /SchoolBook-Bold
    /SchoolBook-BoldItalic
    /SchoolBookCyrillic
    /SchoolBook-Italic
    /ScribaLetPlain
    /SecessionLight
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SerpentinDGBold
    /SerpentinMedium
    /Shelley-AllegroScript
    /Shruti
    /SinaloaNormal
    /Slavanskay
    /Slavjanic
    /SlipstreamNormal
    /SloganD
    /SnellBT-Black
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SquireD-Bold
    /SquireD-Regu
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /STEP
    /StopD
    /StymieBT-Medium
    /StymieBT-MediumItalic
    /Swiss_Extra_Compressed-Norma
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BoldCondensed
    /Swiss721BT-LightCondensed
    /Swiss721BT-Roman
    /Swiss721BT-Thin
    /Swiss721CyrillicBT-Roman
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolPi-Normal
    /TagLetPlain
    /Tahoma
    /Tahoma-Bold
    /TaurusBold
    /TavridaAd-Bold
    /Techno28Normal
    /TektonMM
    /TektonMM-Oblique
    /TenseC
    /TextBook
    /TextBook-Bold
    /TextBook-Italic
    /Thames
    /ThamesA
    /Thames-Bold
    /Thames-BoldItalic
    /Thames-Italic
    /ThunderbirdBT-Regular
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-Light
    /TiffanyUkraineLight
    /TiffHeavyUkraineLight
    /TigerRagLetPlain
    /TimelessTCY-Ligh
    /TimelessTCY-LighItal
    /Times-Bold
    /Times-BoldItalic
    /TimesET
    /TimesET-Bold
    /TimesET-BoldItalic
    /TimesET-Italic
    /Times-Italic
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TornadoDGNormal
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TreffiNormal
    /Tunga-Regular
    /TypeWriterNormal
    /TypoUprightBT-Regular
    /Uk_Beton
    /Uk_Electron
    /Uk_Granit
    /UkrainianFuturisBold
    /UkrainianPragmatica
    /UkrainianTextBookBold
    /UnicornUkrainian
    /UniversityRomanBT-Bold
    /UniversityRomanBT-Regular
    /URWWoodTypD
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRoundedBT-Regular
    /VAGRounded-Light
    /VAGRounded-Thin
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /ViolaNormal
    /Viva-BoldExtraExtended
    /VivaldiD
    /Viva-Regular
    /VladimirScrD
    /Vrinda
    /VTCorona
    /Webdings
    /WeddingTextBT-Regular
    /Willow
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Outline
    /WindsorBT-Roman
    /WindsorDGNormal
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XeniaCondensed
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZapfRussItalic
    /zHUD
    /ZinjaroLetPlain
    /ZurichBT-Black
    /ZurichBT-ExtraCondensed
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


