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1. Ç‚Â‰ÂÌËÂ

 

åÓÂ ã‡ÔÚÂ‚˚ı, ‡ÒÔÓÎÓÊÂÌÌÓÂ ‚ ˆÂÌÚ‡Î¸-
ÌÓÈ ̃ ‡ÒÚË Ö‚‡ÁËÈÒÍÓ„Ó ÒÂÍÚÓ‡ ÄÍÚËÍË (ËÒ. 1),
Ë„‡ÂÚ ÍÎ˛˜Â‚Û˛ ÓÎ¸ ‚ ÙÓÏËÓ‚‡ÌËË ÎÂ‰Ó‚Ó-
„Ë‰ÓÎÓ„Ë˜ÂÒÍÓ„Ó ÂÊËÏ‡ ëÂ‚ÂÌÓ„Ó ãÂ‰Ó‚ËÚÓ„Ó
ÓÍÂ‡Ì‡ ·Î‡„Ó‰‡fl Ó·ËÎ¸ÌÓÏÛ Â˜ÌÓÏÛ ÒÚÓÍÛ ‚
ÎÂÚÌËÈ ÔÂËÓ‰ Ë ÙÓÏËÓ‚‡ÌË˛ Î¸‰Ó‚ ‚ ÔÂ‰ÂÎ‡ı
ÔÓÎ˚Ì¸Ë ÁËÏÓÈ [12]. ãÂÚÓÏ Ì‡ ̄ ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ-
‚˚ı ÂÊÂ„Ó‰ÌÓ ÔÓÒÚÛÔ‡ÂÚ ÓÍÓÎÓ ˜ÂÚ‚ÂÚË ÒÛÏÏ‡-
ÌÓ„Ó ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÒÚÓÍ‡ ‚ ÄÍÚË˜ÂÒÍËÈ ÓÍÂ‡Ì,
„Î‡‚Ì˚Ï Ó·‡ÁÓÏ, Á‡ Ò˜ÂÚ ÒÚÓÍ‡ . ãÂÌ‡ [23, 24].
ùÚË ÔÂÒÌ˚Â ‚Ó‰˚, ‡ÒÔÂ‰ÂÎfl˛˘ËÂÒfl ‚ ÔÓ‚Âı-
ÌÓÒÚÌÓÏ ÒÎÓÂ ‚Ó‰ ëÂ‚ÂÌÓ„Ó ãÂ‰Ó‚ËÚÓ„Ó ÓÍÂ‡Ì‡,
‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË Ó·ÂÒÔÂ˜Ë‚‡˛Ú ÒÚ‡·ËÎ¸-
ÌÓÒÚ¸ ÒÚ‡ÚËÙËÍ‡ˆËË Â„Ó ÔËÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰
[3]. äÓÏÂ ÚÓ„Ó, ÔÓÎ˚Ì¸fl ÏÓfl ã‡ÔÚÂ‚˚ı, ÒÓÒÚ‡‚-
Îfl˛˘‡fl 1/3 ˜‡ÒÚ¸ ÇÂÎËÍÓÈ ëË·ËÒÍÓÈ ÔÓÎ˚Ì¸Ë,
fl‚ÎflÂÚÒfl Ó‰ÌËÏ ËÁ ÓÒÌÓ‚Ì˚ı ËÒÚÓ˜ÌËÍÓ‚ ÏÓÒÍËı
Î¸‰Ó‚ ‚ ÄÍÚËÍÂ ‚ ÁËÏÌËÈ ÔÂËÓ‰, ÍÓÚÓ˚Â ‚ÍÎ˛-
˜‡˛ÚÒfl ‚ Ú‡ÌÒÔÓÎflÌ˚È ‰ÂÈÙ Î¸‰Ó‚ [4, 44]. í‡-
ÍËÏ Ó·‡ÁÓÏ, ËÁÛ˜ÂÌËÂ ÒÓ‚ÂÏÂÌÌ˚ı Ë Ô‡ÎÂÓ„Ë‰-
ÓÎÓ„Ë˜ÂÒÍËı ÔÓˆÂÒÒÓ‚ ‚ ÏÓÂ ã‡ÔÚÂ‚˚ı ËÏÂÂÚ
‚‡ÊÌÓÂ ÁÌ‡˜ÂÌËÂ ‰Îfl ÔÓÌËÏ‡ÌËfl ÔÓˆÂÒÒÓ‚ ÙÓ-
ÏËÓ‚‡ÌËfl ‚Ó‰Ì˚ı Ï‡ÒÒ Ë Ëı ˝‚ÓÎ˛ˆËË ‚ ëÂ‚Â-
ÌÓÏ ãÂ‰Ó‚ËÚÓÏ ÓÍÂ‡ÌÂ.

äÓÌÂˆ ÔÓÁ‰ÌÂ„Ó ÔÎÂÈÒÚÓˆÂÌ‡ ÓÁÌ‡ÏÂÌÓ‚‡ÎÒfl
ÁÌ‡˜ËÚÂÎ¸Ì˚Ï ÔÓÌËÊÂÌËÂÏ ÛÓ‚Ìfl ëÂ‚ÂÌÓ„Ó
ãÂ‰Ó‚ËÚÓ„Ó ÓÍÂ‡Ì‡ [9]. é·¯ËÌ˚Â ÔÓÒÚ‡ÌÒÚ‚‡
¯ÂÎ¸Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı ‚ Ï‡ÍÒËÏÛÏ Â„ÂÒÒËË
ÔÂ‰ÒÚ‡‚ÎflÎË ÒÓ·ÓÈ ‡ÍÚË˜ÂÒÍÛ˛ ÎÂÒÒÓ‚Ó-ÎÂ‰Ó-
‚Û˛ ‡‚ÌËÌÛ, ÍÓÚÓÛ˛ ÔÂÂÒÂÍ‡ÎË Ô‡ÎÂÓÛÒÎ‡

ÂÍ ãÂÌ‡, üÌ‡, éÎÂÌÂÍ, ÄÌ‡·‡, ï‡Ú‡Ì„‡ [26, 31].
ïÓ‰ ÔÓÒÚ„ÎflˆË‡Î¸ÌÓÈ Ú‡ÌÒ„ÂÒÒËË Ë ÌÂÍÓÚÓ˚Â
ÓÒÓ·ÂÌÌÓÒÚË ËÁÏÂÌÂÌËÈ ÒÂ‰ËÏÂÌÚ‡ˆËÓÌÌ˚ı ÔÓ-
ˆÂÒÒÓ‚ ‚ ÔÂ‰ÂÎ‡ı ÏÓfl ã‡ÔÚÂ‚˚ı Í Ì‡ÒÚÓfl˘ÂÏÛ
‚ÂÏÂÌË ‰ÓÒÚ‡ÚÓ˜ÌÓ ıÓÓ¯Ó ËÁÛ˜ÂÌ˚, „Î‡‚Ì˚Ï
Ó·‡ÁÓÏ, ·Î‡„Ó‰‡fl ÍÓÏÔÎÂÍÒÌÓÏÛ ËÒÒÎÂ‰Ó‚‡ÌË˛
ÍÓÎÓÌÓÍ ‰ÓÌÌ˚ı ÓÒ‡‰ÍÓ‚ Ë Ëı ‰ÂÚ‡Î¸ÌÓÏÛ ‡‰ËÓ-
Û„ÎÂÓ‰ÌÓÏÛ ‰‡ÚËÓ‚‡ÌË˛ [15]. ÇÏÂÒÚÂ Ò ÚÂÏ, ‰‡Ì-
Ì˚Â Ó Â„ËÓÌ‡Î¸Ì˚ı Ë ‚ÂÏÂÌÌ˚ı ËÁÏÂÌÂÌËflı Ô‡-
ÎÂÓ„Ë‰ÓÎÓ„Ë˜ÂÒÍËı Ô‡‡ÏÂÚÓ‚, Ú‡ÍËı Í‡Í ÒÓÎÂ-
ÌÓÒÚ¸ ÔÓ‚ÂıÌÓÒÚÌ˚ı Ë ÔË‰ÓÌÌ˚ı ‚Ó‰, ÎÂ‰Ó‚˚Â
ÛÒÎÓ‚Ëfl, Â˜ÌÓÈ ÒÚÓÍ, ‡ÒÔÂ‰ÂÎÂÌËÂ ‚Ó‰Ì˚ı Ï‡ÒÒ
‚ ÔÓˆÂÒÒÂ ÏË„‡ˆËË Í ˛„Û ·ÂÂ„Ó‚ÓÈ ÎËÌËË Â˘Â
ÌÂÏÌÓ„Ó˜ËÒÎÂÌÌ˚ [15, 46, 48].

Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ‚ Ô‡ÍÚËÍÂ ÂÍÓÌÒÚÛÍˆËÈ
Ô‡ÎÂÓ„Ë‰ÓÎÓ„Ë˜ÂÒÍËı Ó·ÒÚ‡ÌÓ‚ÓÍ ‚ ¯ÂÎ¸ÙÓ‚˚ı
ÏÓflı ÄÍÚËÍË ‚ÒÂ ·ÓÎ¸¯ÂÂ ÁÌ‡˜ÂÌËÂ ÔËÓ·ÂÚ‡-
ÂÚ ËÁÛ˜ÂÌËÂ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ, ÍÓÚÓ˚Â ‚ÍÎ˛-
˜‡˛Ú ‚ ÒÂ·fl, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸, ˆËÒÚ˚ ÏÓÒÍËı ‚Ë-
‰Ó‚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú Ë ÔÂÒÌÓ‚Ó‰Ì˚Â ÁÂÎÂÌ˚Â ‚Ó‰Ó-
ÓÒÎË, ‡ Ú‡ÍÊÂ ‡ÍËÚ‡ıË, Ó„‡ÌË˜ÂÒÍÛ˛ ˜‡ÒÚ¸
ÒÍÂÎÂÚ‡ ÙÓ‡ÏËÌËÙÂ Ë ‰Û„ËÂ Ó„‡ÌË˜ÂÒÍËÂ
ÓÒÚ‡ÚÍË ‚Ó‰Ì˚ı ÏËÍÓÓ„‡ÌËÁÏÓ‚ [33, 34, 35, 39,
40]. Ç˚fl‚ÎÂÌÌ‡fl Ò‚flÁ¸ ‚Ë‰Ó‚Ó„Ó Ë ÍÓÎË˜ÂÒÚ‚ÂÌÌÓ„Ó
‡ÒÔÂ‰ÂÎÂÌËfl ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚ ÔÓ‚ÂıÌÓÒÚ-
Ì˚ı ÓÒ‡‰Í‡ı ‡ÍÚË˜ÂÒÍËı ÏÓÂÈ Ò „Ë‰ÓÎÓ„Ë˜ÂÒÍË-
ÏË Ô‡‡ÏÂÚ‡ÏË ÔÓÁ‚ÓÎflÂÚ ÛÒÔÂ¯ÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸
Ëı ‰Îfl Ô‡ÎÂÓÓÍÂ‡ÌÓÎÓ„Ë˜ÂÒÍËı ÂÍÓÌÒÚÛÍˆËÈ [19,
20, 38, 40, 41]. èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ‚ Ì‡ÒÚÓfl˘ÂÈ ÒÚ‡Ú¸Â
Ï‡ÚÂË‡Î˚ ËÒÒÎÂ‰Ó‚‡ÌËÈ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚
‰ÂÚ‡Î¸ÌÓ ‰‡ÚËÓ‚‡ÌÌ˚ı ÍÓÎÓÌÍ‡ı ‰ÓÌÌ˚ı ÓÒ‡‰-
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ç‡ ÓÒÌÓ‚Â ËÁÛ˜ÂÌËfl ÍÓÏÔÎÂÍÒÓ‚ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚ „ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰Í‡ı ‰‚Ûı ÍÓÎÓÌÓÍ, ÔÓÎÛ˜ÂÌ-
Ì˚ı ËÁ ‚ÓÒÚÓ˜ÌÓ„Ó ¯ÂÎ¸Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı, ÂÍÓÌÒÚÛËÓ‚‡Ì˚ ÓÒÌÓ‚Ì˚Â ˝Ú‡Ô˚ ÔÓÒÎÂÎÂ‰ÌËÍÓ‚ÓÈ
Ú‡ÌÒ„ÂÒÒËË Á‡ ÔÓÒÎÂ‰ÌËÂ 11.3 Ú˚Ò. ÎÂÚ. Ç ˝ÚÓ ‚ÂÏfl ‚ÌÂ¯ÌËÈ ¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı („ÎÛ·ËÌ‡ 51 Ï)
ÛÊÂ ·˚Î Á‡ÚÓÔÎÂÌ, ÌÓ ‚ ÔÂËÓ‰ ‚ÂÏÂÌË 11.3–10.3 Ú˚Ò. ÎÂÚ Ì‡ıÓ‰ËÎÒfl ‚ Ó·Î‡ÒÚË ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÔÂÒÌÓ-
‚Ó‰ÌÓÈ ‡ÍÍÛÏÛÎflˆËË ‚ ÛÒÎÓ‚Ëflı ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÈ ·ÎËÁÓÒÚË Â˜ÌÓ„Ó ÛÒÚ¸fl. ç‡ 1–1.5 Ú˚Ò. ÎÂÚ ÔÓÁ‰ÌÂÂ
·˚Î Á‡ÚÓÔÎÂÌ ‚ÌÛÚÂÌÌËÈ ¯ÂÎ¸Ù („ÎÛ·ËÌ‡ 32 Ï), ÌÓ ÓÒÚ‡‚‡ÎÒfl ÔÓ‰ ‚ÎËflÌËÂÏ Â˜ÌÓ„Ó ÒÚÓÍ‡ ‰Ó 7.4 Ú˚Ò.
Î.Ì. ÇÂÏÂÌÌÓÈ ËÌÚÂ‚‡Î 10.3–7.4 Ú˚Ò. Î.Ì ı‡‡ÍÚÂËÁÛÂÚÒfl ÔÂÓ·Î‡‰‡ÌËÂÏ ‚ ÒÓÒÚ‡‚Â ‚Ó‰Ì˚ı Ô‡ÎËÌÓ-
ÏÓÙ ̂ ËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú 

 

Operculodinium centrocarpum

 

, ÔÓfl‚ÎÂÌËÂÏ ·ÓÎÂÂ ÚÂÔÎÓÎ˛·Ë‚˚ı ‚Ë‰Ó‚ ‰ËÌÓ-
ˆËÒÚ Ë ÔÓ‚˚¯ÂÌËÂÏ ÁÌ‡˜ÂÌËÈ AH-ÍËÚÂËfl, ˜ÚÓ „Ó‚ÓËÚ Ó· Û‚ÂÎË˜ÂÌËË ÔÓÒÚÛÔÎÂÌËfl Ì‡ ¯ÂÎ¸Ù ÏÓfl
ã‡ÔÚÂ‚˚ı ÓÚÌÓÒËÚÂÎ¸ÌÓ ÚÂÔÎ˚ı ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰. ìÒÎÓ‚Ëfl, ·ÎËÁÍËÂ Í ÒÓ‚ÂÏÂÌÌ˚Ï, ÛÒÚ‡ÌÓ-
‚ËÎËÒ¸ Ì‡ ‚ÌÂ¯ÌÂÏ ¯ÂÎ¸ÙÂ ÏÓfl ã‡ÔÚÂ‚˚ı ÔËÏÂÌÓ 8.6 Ú˚Ò. Î.Ì, Ì‡ ‚ÌÛÚÂÌÌÂÏ – ÓÍÓÎÓ 7.4 Ú˚Ò. Î.Ì.
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ÍÓ‚ ËÁ ˛„Ó-‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË ÏÓfl ã‡ÔÚÂ‚˚ı fl‚Îfl-
˛ÚÒfl Ó‰ÌÓÈ ËÁ ÔÂ‚˚ı ÂÍÓÌÒÚÛÍˆËÈ ÔÓÒÚ„ÎflˆË-
‡Î¸Ì˚ı Ô‡ÎÂÓÓ·ÒÚ‡ÌÓ‚ÓÍ ‚ ‡ÍÚË˜ÂÒÍËı ÏÓflı
Ö‚‡ÁËË Á‡ ÔÓÒÎÂ‰ÌËÂ 11 Ú˚Ò. ÎÂÚ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌË-
ÂÏ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ. 

 

2. å‡ÚÂË‡Î Ë ÏÂÚÓ‰˚ 
ËÒÒÎÂ‰Ó‚‡ÌËÈ

 

àÒÒÎÂ‰Ó‚‡ÌÌ˚Â ÍÓÎÓÌÍË ‰ÓÌÌ˚ı ÓÒ‡‰ÍÓ‚
PS51/135-4 (76°10' Ò.¯., 133°15' ‚.‰., „ÎÛ·ËÌ‡ ÏÓfl
51

 

 

 

Ï) Ë PS51/092-12 (74°36' Ò.¯., 130°09' ‚.‰., „ÎÛ·Ë-
Ì‡ ÏÓfl 32 Ï) ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ‚ ‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË
¯ÂÎ¸Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı ‚ ıÓ‰Â ÓÒÒËÈÒÍÓ-„ÂÏ‡Ì-
ÒÍÓÈ ˝ÍÒÔÂ‰ËˆËË TRANSDRIFT V ‚ ‡‚„ÛÒÚÂ 1998 „.
Ì‡ Ì‡Û˜ÌÓ-ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍÓÏ ÒÛ‰ÌÂ èÓÎ‡¯ÚÂÌ
[30], ‚ ÔÂ‰ÂÎ‡ı ÔÓ‰‚Ó‰Ì˚ı ‰ÓÎËÌ ÂÍ üÌ˚ Ë ãÂÌ˚,
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ (ËÒ. 1). äÓÎÓÌÍ‡ PS51/135-4 ‰ÎË-
ÌÓÈ ÓÍÓÎÓ 5 Ï Óı‚‡Ú˚‚‡ÂÚ, ÒÓ„Î‡ÒÌÓ ‰ÂÚ‡Î¸ÌÓÏÛ
‡‰ËÓÛ„ÎÂÓ‰ÌÓÏÛ ‰‡ÚËÓ‚‡ÌË˛, ‚ÂÏÂÌÌÓÈ ËÌÚÂ-
‚‡Î 11.3–5.3 Ú˚Ò. Î.Ì. ÑÎËÌ‡ ÍÓÎÓÌÍË PS51/092-12 ÒÓ-
ÒÚ‡‚ÎflÂÚ ÓÍÓÎÓ 6 Ï Ë ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÔÓÒÎÂ‰ÌËÏ
9

 

 

 

Ú˚Ò. ÎÂÚ. èÂÓ·‡ÁÓ‚‡ÌËÂ ÔÓÎÛ˜ÂÌÌ˚ı ‡‰ËÓ-
Û„ÎÂÓ‰Ì˚ı ‰‡ÚËÓ‚ÓÍ ‚ Í‡ÎÂÌ‰‡Ì˚È ‚ÓÁ‡ÒÚ ·˚-
ÎÓ ÔÓ‚Â‰ÂÌÓ Ì‡ ÓÒÌÓ‚Â ÛÒÚ‡ÌÓ‚ÎÂÌÌÓ„Ó ÂÁÂ‚Û‡-
ÌÓ„Ó ˝ÙÙÂÍÚ‡ Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ CALIB 4.3
[15, 54]. 

é·‡Áˆ˚ ËÁ ÍÓÎÓÌÓÍ ÓÚ·Ë‡ÎËÒ¸ Ò ËÌÚÂ‚‡ÎÓÏ
10 ÒÏ. ÑÎfl ˆÂÎÂÈ ËÒÒÎÂ‰Ó‚‡ÌËfl ‚Ó‰Ì˚ı Ô‡ÎËÌÓ-
ÏÓÙ ÔËÏÂÌflÎÒfl ÒÚ‡Ì‰‡ÚÌ˚È Ô‡ÎËÌÓÎÓ„Ë˜ÂÒÍËÈ
ÏÂÚÓ‰ [35], ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÍÓÚÓ˚Ï ‡ÒÚ‚ÓÂÌËÂ
Í‡·ÓÌ‡ÚÓ‚ Ë ÍÂÏÌÂÒÓ‰ÂÊ‡˘Ëı ˜‡ÒÚËˆ ÔÓ‚Ó‰Ë-
ÎÓÒ¸ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÒÓÎflÌÓÈ (HCl) Ë ÙÚÓÓ‚Ó‰Ó-
Ó‰ÌÓÈ (HF) ÍËÒÎÓÚ [13]. ÑÎfl Û‰‡ÎÂÌËfl ËÁ Ó·‡ÁˆÓ‚
ÔÂÎËÚÓ‚˚ı ˜‡ÒÚËˆ, ÔÂÔ‡‡Ú˚ ·˚ÎË ÔÓÙËÎ¸ÚÓ-
‚‡Ì˚ ˜ÂÂÁ ÙËÎ¸Ú˚ Ò ‰Ë‡ÏÂÚÓÏ ÔÓ 7–10 ÏÍÏ.
éÔÂ‰ÂÎÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËÈ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚
ÓÒ‡‰Í‡ı ÔÓ‚Ó‰ËÎÓÒ¸ ÏÂÚÓ‰ÓÏ ‰Ó·‡‚ÎÂÌËfl ‚ ÔÂÔ‡-
‡Ú˚ ÙËÍÒËÓ‚‡ÌÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡ ÒÔÓ 

 

Lycopodium
clavatum

 

 [53]. àÒÒÎÂ‰Ó‚‡ÌËÂ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚
Ó·‡Áˆ‡ı Ë ÔÓ‰Ò˜ÂÚ Ëı ÍÓÎË˜ÂÒÚ‚ÂÌÌÓ„Ó ÒÓ‰ÂÊ‡-
ÌËfl ÔÓËÁ‚Ó‰ËÎÒfl Ì‡ Ò‚ÂÚÓ‚ÓÏ ÏËÍÓÒÍÓÔÂ Neovar
2, ÔË Û‚ÂÎË˜ÂÌËË 400

 

×

 

 Ë 1000

 

×

 

. Ç Í‡Ê‰ÓÏ Ó·‡ÁˆÂ
·˚ÎÓ Ë‰ÂÌÚËÙËˆËÓ‚‡ÌÓ Í‡Í ÏËÌËÏÛÏ 100 ̂ ËÒÚ ‰Ë-
ÌÓÙÎ‡„ÂÎÎ‡Ú.

ÑÎfl ÂÍÓÌÒÚÛÍˆËÈ ËÁÏÂÌÂÌËÈ ÔÓÒÚÛÔÎÂÌËfl Ì‡
¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı ÔÂÒÌ˚ı ‚Ó‰ ËÒÔÓÎ¸ÁÓ‚‡Î-
Òfl CD-ÍËÚÂËÈ – ÒÓÓÚÌÓ¯ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ‚
ÓÒ‡‰Í‡ı ÔÂÒÌÓ‚Ó‰Ì˚ı ÁÂÎÂÌ˚ı ‚Ó‰ÓÓÒÎÂÈ, ÍÓÚÓ-
˚Â ÔËÌÓÒflÚÒfl Ì‡ ¯ÂÎ¸Ù Ò Â˜Ì˚ÏË ‚Ó‰‡ÏË, Ë
ÏÓÒÍËı ˆËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú. 

ìÒÚ‡ÌÓ‚ÎÂÌÌ‡fl ÍÓÂÎflˆËfl ÏÂÊ‰Û ÒÓ‰ÂÊ‡ÌË-
ÂÏ ‚ ÔÓ‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰Í‡ı ‡ÍÚË˜ÂÒÍËı ÏÓÂÈ
ˆËÒÚ „ÂÚÂÓÚÓÙÌ˚ı ‚Ë‰Ó‚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú Ë ÔÓ-
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êËÒ. 1.

 

 åÂÒÚÓÔÓÎÓÊÂÌËÂ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÍÓÎÓÌÓÍ PS51/135-4 Ë PS51/092-12 ‚ ÏÓÂ ã‡ÔÚÂ‚˚ı.
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‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸˛ ÎÂ‰Ó‚Ó„Ó ÔÓÍÓ‚‡ [17, 40] ÔÓÁ-
‚ÓÎflÂÚ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‰Îfl Ô‡ÎÂÓÂÍÓÌÒÚÛÍˆËÈ
AH-ÍËÚÂËÈ – ÓÚÌÓ¯ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ̂ ËÒÚ ‡‚ÚÓ-
ÚÓÙÌ˚ı ‚Ë‰Ó‚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú (‚Ë‰Ó‚ ÔÓfl‰Í‡
Gonyaulacales, ‡ Ú‡ÍÊÂ ˆËÒÚ 

 

Pentapharsodinium

 

 

 

da

 

-

 

lei

 

) Í „ÂÚÂÓÚÓÙÌ˚Ï ‚Ë‰‡Ï. AH-ÍËÚÂËÈ (ËÎË
GP-ÍËÚÂËÈ, [17, 40]) ÏÓÊÂÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì
‰Îfl ÂÍÓÌÒÚÛÍˆËÈ Ô‡ÎÂÓÔÓ‰ÛÍÚË‚ÌÓÒÚË [17, 40],
ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË ÎÂ‰Ó‚Ó„Ó ÔÓÍÓ‚‡ [40], ‡ Ú‡Í-
ÊÂ ÒÎÛÊËÚ¸ ËÌ‰ËÍ‡ÚÓÓÏ ÔÓÒÚÛÔÎÂÌËfl ÒÂ‚ÂÓ-‡Ú-
Î‡ÌÚË˜ÂÒÍËı ‚Ó‰ ‚ ‡ÍÚË˜ÂÒÍËÂ ÏÓfl [42].

 

3. éÓ„‡ÙËfl Ë ÔÓÒÚ„ÎflˆË‡Î¸Ì‡fl 
ÒÂ‰ËÏÂÌÚ‡ˆËfl ÏÓfl ã‡ÔÚÂ‚˚ı 

Ë ÒÓ‚ÂÏÂÌÌ˚Â ÎÂ‰Ó‚Ó-
„Ë‰ÓÎÓ„Ë˜ÂÒÍËÂ ÛÒÎÓ‚Ëfl

 

éÓ„‡ÙËfl Ë ÔÓÒÚ„ÎflˆË‡Î¸Ì‡fl ÒÂ‰ËÏÂÌÚ‡ˆËfl.

 

åÓÂ ã‡ÔÚÂ‚˚ı, ‡ÒÔÓÎÓÊÂÌÌÓÂ ‚ ˆÂÌÚ‡Î¸ÌÓÈ
˜‡ÒÚË Ö‚‡ÁËÈÒÍÓ„Ó ¯ÂÎ¸Ù‡ ÄÍÚËÍË, ÔÂ‰ÒÚ‡‚-
ÎflÂÚ ÒÓ·ÓÈ ÏÂÎÍÓ‚Ó‰Ì˚È ÓÍ‡ËÌÌ˚È ·‡ÒÒÂÈÌ,
72% ÍÓÚÓÓ„Ó Á‡ÌËÏ‡ÂÚ Ì‡ÍÎÓÌÂÌÌ‡fl Í ÒÂ‚ÂÛ
ÏÓÒÍ‡fl ‡‚ÌËÌ‡ Ò „ÎÛ·ËÌ‡ÏË ÓÍÓÎÓ 50 Ï, ¯ËËÌ‡
ÍÓÚÓÓÈ ÒÓÒÚ‡‚ÎflÂÚ ÓÍÓÎÓ 300 ÍÏ Ì‡ Á‡Ô‡‰Â Ë ‰Ó-
ÒÚË„‡ÂÚ ·ÓÎÂÂ ˜ÂÏ 500 ÍÏ Ì‡ ‚ÓÒÚÓÍÂ [2, 27, 56].
é·Î‡ÒÚ¸ Ï‡ÚÂËÍÓ‚Ó„Ó ÒÍÎÓÌ‡ Ì‡˜ËÌ‡ÂÚÒfl ÔË-
ÏÂÌÓ Ì‡ Ô‡‡ÎÎÂÎË 77° Ò.¯. Ë ı‡‡ÍÚÂËÁÛÂÚÒfl
‚ÂÒ¸Ï‡ ÂÁÍËÏ Û‚ÂÎË˜ÂÌËÂÏ „ÎÛ·ËÌ˚ ‰Ó 1000 Ï Ë
·ÓÎÂÂ. å‡ÚÂËÍÓ‚˚È ÒÍÎÓÌ ÏÓfl ã‡ÔÚÂ‚˚ı Ì‡
‚ÒÂÏ ÔÓÚflÊÂÌËË ¯ËÓÍËÈ. åÂÒÚ‡ÏË ÓÌ ËÏÂÂÚ
ÒÚÛÔÂÌ˜‡Ú˚È ÔÓÙËÎ¸, Ì‡ ÏÌÓ„Ëı Û˜‡ÒÚÍ‡ı ÔÂ‰-
ÒÚ‡‚ÎÂÌ Ì‡ÍÎÓÌÌ˚ÏË ‡ÍÍÛÏÛÎflÚË‚Ì˚ÏË ‡‚ÌËÌ‡-
ÏË. ç‡ Ï‡ÚÂËÍÓ‚ÓÏ ÒÍÎÓÌÂ ‚˚‰ÂÎfl˛ÚÒfl ÌÂÒÍÓÎ¸-
ÍÓ Í‡Ì¸ÓÌÓ‚, ÔËÛÓ˜ÂÌÌ˚ı Í ÛÒÚ¸flÏ ÍÛÔÌ˚ı
ÔÓ‰‚Ó‰Ì˚ı ‰ÓÎËÌ [10]. 

ëÓ„Î‡ÒÌÓ ÌÓ‚ÂÈ¯ËÏ ‰‡ÌÌ˚Ï Ë Ô‡ÎÂÓ„ÂÓ„‡ÙË-
˜ÂÒÍËÏ ÂÍÓÌÒÚÛÍˆËflÏ ¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı ‚
ÔÓÁ‰ÌÂÏ ÔÎÂÈÒÚÓˆÂÌÂ Ì‡ıÓ‰ËÎÒfl ‚ÌÂ ÁÓÌ˚ ‡ÒÔÓ-
ÒÚ‡ÌÂÌËfl ÎÂ‰ÌËÍÓ‚˚ı ÔÓÍÓ‚Ó‚ [9, 55], Ë ‚ ÔÂËÓ‰
Ï‡ÍÒËÏÛÏ‡ ÔÓÒÎÂ‰ÌÂ„Ó ÓÎÂ‰ÂÌÂÌËfl Ì‡ ¯ÂÎ¸ÙÂ ÏÓ-
fl ã‡ÔÚÂ‚˚ı ÔÂÓ·Î‡‰‡ÎË ÔÓˆÂÒÒ˚ ÒÛ·‡˝‡Î¸ÌÓ-
„Ó ÓÒ‡‰ÍÓÌ‡ÍÓÔÎÂÌËfl Ë ÙÓÏËÓ‚‡ÌËfl ÏÌÓ„ÓÎÂÚ-
ÌÂÏÂÁÎ˚ı ÚÓÎ˘ ‚ ÛÒÎÓ‚Ëflı ÍËÓ‡Ë‰ÌÓ„Ó ÍÎËÏ‡-
Ú‡ [9, 51, 52]. ÇÓ ‚ÂÏfl ÔÓÒÚ„ÎflˆË‡Î¸ÌÓ„Ó
ÔÓ‚˚¯ÂÌËfl ÛÓ‚Ìfl ÏÓfl Ï‡ÍÒËÏ‡Î¸Ì˚Â ÒÍÓÓÒÚË
ÓÒ‡‰ÍÓÌ‡ÍÓÔÎÂÌËfl, Ó·ÛÒÎÓ‚ÎÂÌÌ˚Â Í‡Ú‡ÒÚÓÙË˜Â-
ÒÍË ·˚ÒÚ˚Ï ‡ÁÛ¯ÂÌËÂÏ ÚÓÎ˘ ÏÌÓ„ÓÎÂÚÌÂÏÂÁ-
Î˚ı ÔÓÓ‰ Ë ‡ÍÍÛÏÛÎflˆËÂÈ Â˜ÌÓÈ ‚Á‚ÂÒË, ÛÒÚ‡ÌÓ‚-
ÎÂÌ˚ ‚ ÔÂ‰ÂÎ‡ı ÔÓ„Â·ÂÌÌ˚ı Ô‡ÎÂÓ‰ÓÎËÌ ÍÛÔ-
ÌÂÈ¯Ëı ÂÍ, ‰ÂÌËÛ˛˘Ëı ¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı
(ãÂÌ˚, üÌ˚, ï‡Ú‡Ì„Ë), ‡ Ú‡ÍÊÂ Ì‡ ÒÛ·ÏÂË‰ËÓ-
Ì‡Î¸ÌÓ ÓËÂÌÚËÓ‚‡ÌÌ˚ı Ëı ÔÓ‰ÓÎÊÂÌËflı Ì‡
ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓÏ ÒÍÎÓÌÂ (ÒÏ. ËÒ. 1) [14, 31, 32, 43].

 

ãÂ‰Ó‚Ó-„Ë‰ÓÎÓ„Ë˜ÂÒÍËÂ ÛÒÎÓ‚Ëfl.

 

 ëÓ‚ÂÏÂÌ-
Ì‡fl „Ë‰ÓÎÓ„Ë˜ÂÒÍ‡fl ÒËÚÛ‡ˆËfl Ì‡ ¯ÂÎ¸ÙÂ ÏÓfl
ã‡ÔÚÂ‚˚ı ÓÔÂ‰ÂÎflÂÚÒfl, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, ÔÓ-
ÒÚÛÔÎÂÌËÂÏ ‡ÍÚË˜ÂÒÍËı ‚Ó‰Ì˚ı Ï‡ÒÒ Ò ÒÂ‚Â‡ Ë
Â˜Ì˚ı ‚Ó‰ Ò ˛„‡ [23, 28]. éÍÓÎÓ 70% ÂÊÂ„Ó‰ÌÓ„Ó
ÒÚÓÍ‡ ÔÂÒÌ˚ı ‚Ó‰ ÔÓÒÚÛÔ‡ÂÚ ‚ ÏÓÂ ã‡ÔÚÂ‚˚ı ‚

ÂÁÛÎ¸Ú‡ÚÂ ÒÚÓÍ‡ . ãÂÌ‡, ÔË˜ÂÏ ÓÒÌÓ‚ÌÓÈ ÒÚÓÍ ‚
Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl Ì‡Ô‡‚ÎÂÌ Í ‚ÓÒÚÓÍÛ Ë ÒÂ‚ÂÓ-
‚ÓÒÚÓÍÛ, ˜ÚÓ ÓÔÂ‰ÂÎflÂÚ ‚˚ÒÓÍËÂ „‡‰ËÂÌÚ˚ ÒÓ-
ÎÂÌÓÒÚË ‚Ó‰ ‚ ˛„Ó-‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË ÏÓfl [21].
íÂÏÔÂ‡ÚÛ‡ ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰ ‚ ÏÓÂ ËÁÏÂÌfl-
ÂÚÒfl ÓÚ 8–10°ë Û ÔÓ·ÂÂÊ¸fl ‰Ó –1.5°ë ‚ ÒÂ‚ÂÓ-‚Ó-
ÒÚÓ˜ÌÓÈ ˜‡ÒÚË ÏÓfl [21, 22, 23].

ÄÚÎ‡ÌÚË˜ÂÒÍËÂ ‚Ó‰Ì˚Â Ï‡ÒÒ˚ ÓÚÌÓÒflÚÒfl Í
ÍÎ˛˜Â‚˚Ï ÍÎËÏ‡ÚÓÓ·‡ÁÛ˛˘ËÏ Ù‡ÍÚÓ‡Ï ÒÂ-
‚ÂÌÓÈ ÔÓÎflÌÓÈ Ó·Î‡ÒÚË, ÓÎ¸ ÍÓÚÓ˚ı Ò‚Ó‰ËÚÒfl
Í ÔÂÂÌÓÒÛ ÚÂÔÎ‡ Ë ÒÓÎÂÈ ËÁ ÛÏÂÂÌÌ˚ı ¯ËÓÚ ‚
ÔÓÎflÌ˚Â. Ç ÏÓÂ ã‡ÔÚÂ‚˚ı ‡ÚÎ‡ÌÚË˜ÂÒÍËÂ ‚Ó‰˚
ÓÍ‡Á˚‚‡˛Ú ÔÓÒÚÓflÌÌÓÂ ÓÚÂÔÎfl˛˘ÂÂ ‚ÎËflÌËÂ Ì‡
„ÎÛ·ËÌ‡ı ·ÓÎÂÂ 100 Ï [22], ‡ Ëı ÔÓÌËÍÌÓ‚ÂÌËÂ Ì‡
¯ÂÎ¸Ù Á‡‚ËÒËÚ ÓÚ ‡ÚÏÓÒÙÂÌÓÈ ˆËÍÛÎflˆËË Ë Â-
‚ÂÒË‚Ì˚ı ÔË‰ÓÌÌ˚ı ÚÂ˜ÂÌËÈ [22, 49].

åÓÂ ã‡ÔÚÂ‚˚ı ÔÓÍ˚ÚÓ Î¸‰ÓÏ ‚ ÚÂ˜ÂÌËÂ 9–
10

 

 

 

ÏÂÒflˆÂ‚ ‚ „Ó‰Û. áËÏÌflfl ÔÓÎ˚Ì¸fl ÏÓfl ã‡ÔÚÂ-
‚˚ı, ‡Á‰ÂÎfl˛˘‡fl ÔËÔ‡È Ë Ô‡ÍÓ‚˚È ÎÂ‰, fl‚ÎflÂÚ-
Òfl Ó‰ÌËÏ ËÁ ÓÒÌÓ‚Ì˚ı ËÒÚÓ˜ÌËÍÓ‚ ÏÓÒÍÓ„Ó Î¸‰‡
ÄÍÚËÍË [1, 4, 5, 44].

 

4. éÒÓ·ÂÌÌÓÒÚË ÙÓÏËÓ‚‡ÌËfl 
‡ÒÒÓˆË‡ˆËÈ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ 

‚ ÓÒ‡‰Í‡ı ÏÓfl ã‡ÔÚÂ‚˚ı

 

ÇÓ‰Ì˚Â Ô‡ÎËÌÓÏÓÙ˚ ‚ ÔÓ‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰-
Í‡ı ÏÓfl ã‡ÔÚÂ‚˚ı.

 

 ëÓ„Î‡ÒÌÓ ÂÁÛÎ¸Ú‡Ú‡Ï ÔÂ‰-
¯ÂÒÚ‚Û˛˘Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ, ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚Â ‚ ÔÓ-
‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰Í‡ı ÏÓfl ã‡ÔÚÂ‚˚ı ‚Ó‰Ì˚Â Ô‡-
ÎËÌÓÏÓÙ˚ ‚ÍÎ˛˜‡˛Ú ˆËÒÚ˚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú,
ÁÂÎÂÌ˚Â ‚Ó‰ÓÓÒÎË, ‡ÍËÚ‡ıË, ‡ Ú‡ÍÊÂ Ó„‡ÌË˜Â-
ÒÍËÂ ÓÒÚ‡ÚÍË ‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ ÁÓÓÔÎ‡ÌÍÚÓÌ‡ [33,
34, 39, 40]. ëÂ‰Ë ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ Í‡Í ÔÓ ‚Ë-
‰Ó‚ÓÏÛ ÒÓÒÚ‡‚Û, Ú‡Í Ë ÔÓ ˜ËÒÎÂÌÌÓÒÚË ‰ÓÏËÌËÛ-
˛Ú ˆËÒÚ˚ ÏÓÒÍËı ‚Ë‰Ó‚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú, fl‚Îfl˛-
˘ËıÒfl Ì‡fl‰Û Ò ‰Ë‡ÚÓÏÂflÏË ‚Â‰Û˘ÂÈ „ÛÔÔÓÈ ÙË-
ÚÓÔÎ‡ÌÍÚÓÌ‡ ‚ ‡ÍÚË˜ÂÒÍËı ÏÓflı [8]. çÂÒÏÓÚfl
Ì‡ ÚÓ, ˜ÚÓ ÎË¯¸ 1/5 ˜‡ÒÚ¸ ‚Ë‰Ó‚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú
Ó·‡ÁÛÂÚ ̂ ËÒÚ˚, ÒÓı‡Ìfl˛˘ËÂÒfl ‚ ÓÒ‡‰Í‡ı [8], ‚˚-
fl‚ÎÂÌ‡ ‚˚ÒÓÍ‡fl ËÌÙÓÏ‡ÚË‚ÌÓÒÚ¸ ‰ËÌÓˆËÒÚ ‰Îfl
·ËÓÒÚ‡ÚË„‡ÙË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ Ë ÂÍÓÌ-
ÒÚÛÍˆËÈ ‡ÁÎË˜Ì˚ı Ô‡‡ÏÂÚÓ‚ ‚Ó‰Ì˚ı Ï‡ÒÒ, Ú‡-
ÍËı Í‡Í ÚÂÏÔÂ‡ÚÛ‡, ÒÓÎÂÌÓÒÚ¸ ÔÓ‚ÂıÌÓÒÚÌ˚ı
‚Ó‰, ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ ÎÂ‰Ó‚Ó„Ó ÔÓÍÓ‚‡ [20,
41]. Ç Í‡˜ÂÒÚ‚Â ËÌ‰ËÍ‡ÚÓÓ‚ Â˜ÌÓ„Ó ÒÚÓÍ‡ Ë ËÌ-
ÚÂÌÒË‚ÌÓÒÚË Â„Ó ÔÓÒÚÛÔÎÂÌËfl Ì‡ ¯ÂÎ¸Ù Ë ÍÓÌÚË-
ÌÂÌÚ‡Î¸Ì˚È ÒÍÎÓÌ ‡ÍÚË˜ÂÒÍËı ÏÓÂÈ ËÒÔÓÎ¸ÁÛ-
˛ÚÒfl ÔÂÒÌÓ‚Ó‰Ì˚Â ÁÂÎÂÌ˚Â ‚Ó‰ÓÓÒÎË, ‡ Ú‡ÍÊÂ
Ëı ÍÓÎË˜ÂÒÚ‚ÂÌÌÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ Ò ˆËÒÚ‡ÏË ‰ËÌÓ-
ÙÎ‡„ÂÎÎ‡Ú [39].

äÓÌˆÂÌÚ‡ˆËË ‰ËÌÓˆËÒÚ ‚ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÔÓ-
‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰Í‡ı ÏÓfl ã‡ÔÚÂ‚˚ı ‚‡¸ËÛ˛Ú
ÓÚ 3 ‰Ó 4000 ˆËÒÚ Ì‡ „‡ÏÏ ÒÛıÓ„Ó ÓÒ‡‰Í‡, ‡ ÁÂÎÂ-
Ì˚ı ‚Ó‰ÓÓÒÎÂÈ – ÓÚ 7 ‰Ó 3800 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ [34,
35]. ÅÎ‡„Ó‰‡fl ÔËÚÓÍÛ ÔÂÒÌ˚ı ‚Ó‰ ÍÓÎË˜ÂÒÚ‚Ó
ˆËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú ‚ ÔË·ÂÊÌ˚ı ‡ÈÓÌ‡ı ÏÓfl
ã‡ÔÚÂ‚˚ı, Ì‡ıÓ‰fl˘ËıÒfl ÔÓ‰ ‚ÎËflÌËÂÏ ÒÚÓÍ‡ ÂÍ
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ãÂÌ‡ Ë üÌ‡, Ò‡‚ÌËÚÂÎ¸ÌÓ ÌÂ‚ÂÎËÍÓ, ‚ ÚÓ ‚ÂÏfl
Í‡Í ÔÂÓ·Î‡‰‡˛˘ÂÂ ÁÌ‡˜ÂÌËÂ ËÏÂ˛Ú ÁÂÎÂÌ˚Â ‚Ó-
‰ÓÓÒÎË. Ç ÒÂ‚ÂÌÓÈ, Ì‡Ë·ÓÎÂÂ Û‰‡ÎÂÌÌÓÈ ÓÚ
ÛÒÚ¸Â‚ ÂÍ ˜‡ÒÚË ÏÓfl ã‡ÔÚÂ‚˚ı ‚ ÔÓ‚ÂıÌÓÒÚÌ˚ı
ÓÒ‡‰Í‡ı ÔÂÓ·Î‡‰‡˛Ú ˆËÒÚ˚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú, ‡ ÍÓ-
ÎË˜ÂÒÚ‚Ó ÔÂÒÌÓ‚Ó‰Ì˚ı ‚Ó‰ÓÓÒÎÂÈ ÂÁÍÓ ÒÓÍ‡-
˘‡ÂÚÒfl [34].

ëÓÓ·˘ÂÒÚ‚Ó ÁÂÎÂÌ˚ı ‚Ó‰ÓÓÒÎÂÈ ÔÂ‰ÒÚ‡‚ÎÂ-
ÌÓ Ó‰ÓÏ 

 

Pediastrum

 

 Ë 

 

Botryococcus

 

 cf. 

 

braunii

 

, ı‡-
‡ÍÚÂÌ˚ÏË ‰Îfl ÂÍ ëË·ËË. ùÚË ‚Ë‰˚ ÔÂÒÌÓ-
‚Ó‰Ì˚Â, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ëı ÔÓfl‚ÎÂÌËÂ ‚ ÏÓÒÍËı
ÓÒ‡‰Í‡ı Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÔÓÒÚÛÔÎÂÌËË Â˜Ì˚ı
‚Ó‰ [33].

Ç ÏÓÂ ã‡ÔÚÂ‚˚ı ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ÚË ÓÒÌÓ‚Ì˚ı
ÚËÔ‡ ÍÓÏÔÎÂÍÒÓ‚ ˆËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú [33]. àı
‡ÁÎË˜Ëfl Ó·ÛÒÎÓ‚ÎÂÌ˚, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, „‡‰Ë-
ÂÌÚ‡ÏË ÒÓÎÂÌÓÒÚË Ë ÚÂÏÔÂ‡ÚÛ˚. ëÓÓ·˘ÂÒÚ‚Ó
‰ËÌÓˆËÒÚ ‚ÌÛÚÂÌÌÂ„Ó ¯ÂÎ¸Ù‡ ı‡‡ÍÚÂËÁÛÂÚÒfl
ÔÂÓ·Î‡‰‡ÌËÂÏ 

 

Islandinium

 

 

 

minutum

 

 Ë 

 

Islandinium

 

?

 

cezare

 

 s.l. ùÚË ‚Ë‰˚ ‡‰‡ÔÚËÓ‚‡Ì˚ Í ÛÒÎÓ‚ËflÏ ÌËÁ-
ÍÓÈ ÒÓÎÂÌÓÒÚË ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰ Ë ı‡‡ÍÚÂÌ˚
‰Îfl ÔÓÎflÌ˚ı Ë ÒÛ·ÔÓÎflÌ˚ı ¯ËÓÚ ÒÂ‚ÂÌÓ„Ó Ë
˛ÊÌÓ„Ó ÔÓÎÛ¯‡ËÈ. àı ‚˚ÒÓÍÓÂ ÔÓˆÂÌÚÌÓÂ ÒÓ-
‰ÂÊ‡ÌËÂ ‚ ÓÒ‡‰Í‡ı (35% Ë ·ÓÎÂÂ) ı‡‡ÍÚÂÌÓ ‰Îfl
‡ÈÓÌÓ‚ Ò ÔÓ‰ÓÎÊËÚÂÎ¸Ì˚Ï ÎÂ‰Ó‚˚Ï ÔÓÍÓ‚ÓÏ
(·ÓÎÂÂ 9–10 ÏÂÒflˆÂ‚ ‚ „Ó‰Û) Ë ÎÂÚÌËÏË ÚÂÏÔÂ‡ÚÛ-
‡ÏË, Â‰ÍÓ ÔÂ‚˚¯‡˛˘ËÏË 7°C [20, 34, 35, 50].
ÑÎfl ÒÂ‚ÂÓ-‚ÓÒÚÓ˜ÌÓÈ ̃ ‡ÒÚË ‚ÌÂ¯ÌÂ„Ó ̄ ÂÎ¸Ù‡ ÏÓ-
fl ã‡ÔÚÂ‚˚ı ı‡‡ÍÚÂÌÓ ÔÂÓ·Î‡‰‡ÌËÂ 

 

Brigante-
dinium

 

 spp., – ‚Ë‰‡, ÍÓÚÓ˚È ÏÓÊÂÚ ÒÛ˘ÂÒÚ‚Ó‚‡Ú¸ ‚
ÓÚÌÓÒËÚÂÎ¸ÌÓ ¯ËÓÍÓÏ ‰Ë‡Ô‡ÁÓÌÂ ÚÂÏÔÂ‡ÚÛ˚ Ë
ÒÓÎÂÌÓÒÚË ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰. ùÚ‡ ˆËÒÚ‡ ÔËÌ‡‰-
ÎÂÊËÚ ÔÎ‡ÌÍÚÓÌÌ˚Ï ‚Ë‰‡Ï ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú Ó‰‡

 

Protoperidinium

 

. àÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚Ë‰˚ ˝ÚÓ„Ó Ó‰‡ fl‚-
Îfl˛ÚÒfl „ÂÚÂÓÚÓÙ‡ÏË, Ë ÓÒÌÓ‚Ì˚Ï ËÒÚÓ˜ÌËÍÓÏ
Ëı ÔËÚ‡ÌËfl fl‚Îfl˛ÚÒfl ‰Ë‡ÚÓÏÓ‚˚Â ‚Ó‰ÓÓÒÎË Ó‰‡

 

Chaetoceros

 

, ‚Ë‰˚ ÍÓÚÓÓ„Ó ˜‡ÒÚÓ ‰ÓÏËÌËÛ˛Ú ‚
ÔÎ‡ÌÍÚÓÌÂ ‡ÍÚË˜ÂÒÍËı ÏÓÂÈ [29]. ÄÂ‡Î ‚˚ÒÓ-
ÍÓÈ ˜ËÒÎÂÌÌÓÒÚË ‰ËÌÓˆËÒÚ 

 

Brigantedinium

 

 spp.
ÔËÏÂÌÓ ÒÓ‚Ô‡‰‡ÂÚ Ò ‡Â‡ÎÓÏ ‡ÒÔÓÒÚ‡ÌÂÌËfl

 

Chaetoceros

 

 [18]. ëÓÓ·˘ÂÒÚ‚Ó ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓ„Ó
ÒÍÎÓÌ‡ ı‡‡ÍÚÂËÁÛÂÚÒfl Ì‡ÎË˜ËÂÏ ‚Ë‰Ó‚ ÒÂ‚ÂÓ-
‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl 

 

Operculodinium
centrocarpum

 

 Ë 

 

Nematosphaeropsis

 

 

 

labyrinthus

 

 [33].
çÂÒÏÓÚfl Ì‡ ÚÓ, ˜ÚÓ 

 

Operculodinium

 

 

 

centrocarpum

 

‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‚ÒÚÂ˜‡ÂÚÒfl ‚ ÔÓ‚ÂıÌÓÒÚÌ˚ı
ÓÒ‡‰Í‡ı ÔÓÎflÌ˚ı Â„ËÓÌÓ‚, Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ó·Ë-
ÎËfl ˝ÚÓÚ ‚Ë‰ ‰ÓÒÚË„‡ÂÚ ‚ ÛÏÂÂÌÌÓÈ ÁÓÌÂ, Ì‡ ÒÂ‚Â-
Ó-‚ÓÒÚÓÍÂ ÄÚÎ‡ÌÚËÍË Ë çÓ‚ÂÊÒÍÓÏ ÏÓÂ [38,
50]. ùÚÓ „Ó‚ÓËÚ Ó ÚÓÏ, ˜ÚÓ Â„Ó ÔÓfl‚ÎÂÌËÂ ‚ ‡Í-
ÚË˜ÂÒÍËı ÏÓflı ‚˚Á‚‡ÌÓ ÔËÚÓÍÓÏ ‡ÚÎ‡ÌÚË˜Â-
ÒÍËı ‚Ó‰, ÍÓÚÓ˚Â ÔÓ‰ÌËÏ‡˛ÚÒfl ‚‚Âı ÔÓ ÍÓÌÚË-
ÌÂÌÚ‡Î¸ÌÓÏÛ ÒÍÎÓÌÛ Ë ‡ÒÔÂ‰ÂÎfl˛ÚÒfl ‚ ÔÂ‰ÂÎ‡ı
¯ÂÎ¸Ù‡.

ê‡ÒÔÂ‰ÂÎÂÌËÂ ‚ ÓÒ‡‰Í‡ı ÏÓfl ã‡ÔÚÂ‚˚ı ˆËÒÚ

 

Polykrikos

 

 sp. (Á‰ÂÒ¸ Ë ‰‡ÎÂÂ – ‡ÍÚË˜ÂÒÍËÈ ÚËÔ
[20]) Ó„‡ÌË˜ÂÌÓ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍËÏË ÁÌ‡˜ÂÌË-
flÏË ÚÂÏÔÂ‡ÚÛ˚ Ë ÒÓÎÂÌÓÒÚË, ÓÚ –1.3° ‰Ó 2.2° Ë ÓÚ

17 ‰Ó 26

 

‰

 

, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. ùÚÓÚ ‚Ë‰, ‚ÓÁÏÓÊÌÓ,
fl‚ÎflÂÚÒfl ˝Ì‰ÂÏËÍÓÏ ‡ÍÚË˜ÂÒÍÓ„Ó Â„ËÓÌ‡ [33].
ëÓ‚ÂÏÂÌÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ ˆËÒÚ ‚Ë‰‡ 

 

Pentaphar

 

-

 

sodinium

 

 

 

dalei

 

 Ó„‡ÌË˜ÂÌÓ ÒÛ·‡ÍÚË˜ÂÒÍËÏË ÛÒÎÓ-
‚ËflÏË [25, 20]. Ç ÔÓ‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰Í‡ı ÏÓfl
ã‡ÔÚÂ‚˚ı ˝ÚÓÚ ‚Ë‰ ·˚Î ÓÚÏÂ˜ÂÌ ÎË¯¸ ‚ ÌÂÒÍÓÎ¸-
ÍËı Ó·‡Áˆ‡ı, Ë Â„Ó ÒÓ‰ÂÊ‡ÌËÂ ÌÂ ÔÂ‚˚¯‡ÎÓ
4.9% [35].

Ñ‡ÌÌ˚Â ÔÓ „ÂÓ„‡ÙË˜ÂÒÍÓÏÛ ‡ÒÔÓÒÚ‡ÌÂ-
ÌË˛ ÒÓ‚ÂÏÂÌÌ˚ı ˆËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú Ë ‚˚fl‚-
ÎÂÌÌ‡fl Ëı Ò‚flÁ¸ Ò „Ë‰ÓÎÓ„Ë˜ÂÒÍËÏË Ô‡‡ÏÂÚ‡ÏË
·˚ÎË ÔÓÎÓÊÂÌ˚ Ì‡ÏË ‚ ÓÒÌÓ‚Û Ô‡ÎÂÓ„ÂÓ„‡ÙË˜Â-
ÒÍËı ÂÍÓÌÒÚÛÍˆËÈ ÔË ËÒÒÎÂ‰Ó‚‡ÌËË „ÓÎÓˆÂÌÓ-
‚˚ı ÓÒ‡‰ÍÓ‚ ÏÓfl ã‡ÔÚÂ‚˚ı.

 

ÇÓ‰Ì˚Â Ô‡ÎËÌÓÏÓÙ˚ ‚ ÍÓÎÓÌÍ‡ı ‰ÓÌÌ˚ı
ÓÒ‡‰ÍÓ‚ ÏÓfl ã‡ÔÚÂ‚˚ı.

 

 ÇÓ‰Ì˚Â Ô‡ÎËÌÓÏÓÙ˚
·˚ÎË ËÁÛ˜ÂÌ˚ Ì‡ÏË ‚ ‰‚Ûı ÍÓÎÓÌÍ‡ı, ÔÓÎÛ˜ÂÌÌ˚ı
‚ ̨ „Ó-‚ÓÒÚÓ˜Ì˚ı ‡ÈÓÌ‡ı ÏÓfl ã‡ÔÚÂ‚˚ı ‚ ÔÂ‰Â-
Î‡ı ÔÓ„Â·ÂÌÌ˚ı Ô‡ÎÂÓ‰ÓÎËÌ ÂÍ ãÂÌ‡ Ë üÌ‡ (ÒÏ.
ËÒ. 1), „‰Â ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ‚˚ÒÓÍËÂ ÒÍÓÓÒÚË ÓÒ‡‰ÍÓ-
Ì‡ÍÓÔÎÂÌËfl ‚ „ÓÎÓˆÂÌÂ [14, 43], ˜ÚÓ ÔÓÁ‚ÓÎËÎÓ Ì‡Ï
ÓÒÛ˘ÂÒÚ‚ËÚ¸ ‰ÂÚ‡Î¸Ì˚Â Ô‡ÎÂÓÂÍÓÌÒÚÛÍˆËË.

 

è‡ÎËÌÓÏÓÙ˚ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË PS51/135-4.

 

éÒ‡‰ÍË ÍÓÎÓÌÍË PS51/135-4 ı‡‡ÍÚÂËÁÛ˛ÚÒfl
ÔÂÓ·Î‡‰‡ÌËÂÏ ˆËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú Ë ÁÂÎÂÌ˚ı
‚Ó‰ÓÓÒÎÂÈ ‚ ÒÓÒÚ‡‚Â ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ. í‡ÍÊÂ
ÓÚÏÂ˜ÂÌ˚ ‡ÍËÚ‡ıË Ë Ó„‡ÌË˜ÂÒÍËÂ ˜‡ÒÚË ÒÍÂÎÂ-
ÚÓ‚ ÙÓ‡ÏËÌËÙÂ. äÓÌˆÂÌÚ‡ˆËfl ‰ËÌÓˆËÒÚ ‚
ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË ‚ ̂ ÂÎÓÏ ‚ÓÁ‡ÒÚ‡ÂÚ ‚‚Âı ÔÓ „ÎÛ-
·ËÌÂ ÓÚ ÏÂÌÂÂ ˜ÂÏ 25 ˆËÒÚ/„ ‚ ÂÂ ÌËÊÌÂÈ ˜‡ÒÚË ‰Ó
2500 ̂ ËÒÚ/„ ‚ ‚ÂıÌÂÈ ̃ ‡ÒÚË ÍÓÎÓÌÍË (ËÒ. 2). ë ̂ Â-
Î¸˛ ÂÍÓÌÒÚÛÍˆËË ËÁÏÂÌÂÌËÈ Â˜ÌÓ„Ó ÒÚÓÍ‡ Ï˚
ËÒÔÓÎ¸ÁÓ‚‡ÎË ÒÓÓÚÌÓ¯ÂÌËÂ ÏÂÊ‰Û ÏÓÒÍËÏË ˆË-
ÒÚ‡ÏË ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú Ë ÔÂÒÌÓ‚Ó‰Ì˚ÏË ÁÂÎÂÌ˚-
ÏË ‚Ó‰ÓÓÒÎflÏË (CD-ÍËÚÂËÈ). èÂÒÌÓ‚Ó‰Ì˚Â
‚Ó‰ÓÓÒÎË ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË PS51/135-4 ÔÂ‰-
ÒÚ‡‚ÎÂÌ˚ ‚Ë‰‡ÏË 

 

Pediastrum

 

 spp., 

 

Botryococcus

 

 

 

cf

 

.

 

Braunii

 

. å‡ÍÒËÏ‡Î¸Ì˚Â ÍÓÌˆÂÌÚ‡ˆËË ÁÂÎÂÌ˚ı
‚Ó‰ÓÓÒÎÂÈ (‰Ó 3000 ‚Ó‰ÓÓÒÎÂÈ/„) ÓÚÏÂ˜ÂÌ˚ ‚
ÌËÊÌÂÈ ̃ ‡ÒÚË ÍÓÎÓÌÍË (>420 ÒÏ), ̃ ÚÓ ÒÓÓÚ‚ÂÚÒÚ‚Û-
ÂÚ Í‡ÎÂÌ‰‡ÌÓÏÛ ‚ÓÁ‡ÒÚÛ 11.3–10.3 Ú˚Ò. Î.Ì. í‡Í-
ÊÂ ÌÂ·ÓÎ¸¯ÓÈ ÔËÍ ÒÓ‰ÂÊ‡ÌËfl ÁÂÎÂÌ˚ı ‚Ó‰ÓÓÒ-
ÎÂÈ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË Á‡ÙËÍÒËÓ‚‡Ì Ì‡ „ÎÛ·ËÌÂ
ÓÍÓÎÓ 80 ÒÏ (8.5–7.0 Ú˚Ò. Î.Ì). CD-ÍËÚÂËÈ ‚ ˆÂ-
ÎÓÏ ÌÂ ÔÂ‚˚¯‡ÂÚ 0.5, Û‚ÂÎË˜Ë‚‡flÒ¸ Ì‡ „ÎÛ·ËÌÂ
80

 

 

 

ÒÏ (‰Ó 0.9), Ë ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏ‡Î¸Ì˚ı ÁÌ‡˜ÂÌËÈ
(‰Ó 20) ‚ ÌËÊÌÂÈ ̃ ‡ÒÚË ÍÓÎÓÌÍË (11.2–10.3 Ú˚Ò. Î.Ì).

ëÓÓ·˘ÂÒÚ‚Ó ‰ËÌÓˆËÒÚ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË ÒÓÒÚÓ-
ËÚ ËÁ 14 ‚Ë‰Ó‚ ËÎË ‚Ë‰Ó‚˚ı „ÛÔÔ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú,
ÔË˜ÂÏ Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡ ‰ÓÒÚË„‡˛Ú ‚Ë-
‰˚ 

 

Islandinium

 

 

 

minutum

 

, 

 

Brigantedinium

 

 

 

simplex

 

 Ë

 

Operculodinium

 

 

 

centrocarpum

 

. Ç ·ÓÎ¸¯ËÌÒÚ‚Â Ó·-
‡ÁˆÓ‚ ÔÂÓ·Î‡‰‡ÂÚ 

 

Islandinium

 

 

 

minutum

 

 (‰Ó 80%),
˜ÚÓ ı‡‡ÍÚÂÌÓ ‰Îfl ÒÓÓ·˘ÂÒÚ‚ ‰ËÌÓˆËÒÚ ‡ÍÚË˜Â-
ÒÍÓ„Ó ¯ÂÎ¸Ù‡, ‚ÍÎ˛˜‡fl ‡ÈÓÌ˚ ÔÓÎ˚Ì¸Ë [33, 40].
ëÓ‰ÂÊ‡ÌËÂ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË ‚Ë‰Ó‚ 

 

Islandinium

 

?

 

cezare

 

 s.l. Ë 

 

Echinidinium

 

 

 

karaense

 

 ÌÂ ÔÂ‚˚¯‡ÂÚ
20

 

−

 

30%. éÚÌÓÒËÚÂÎ¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ‚Ë‰‡ 

 

Brig-
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antedinium

 

 

 

simplex

 

 ‚ ˆÂÎÓÏ ÔÓÒÚÓflÌÌÓ ÔÓ „ÎÛ·ËÌÂ
ÍÓÎÓÌÍË Ë ÒÓÒÚ‡‚ÎflÂÚ ÔËÏÂÌÓ 10–30%, ‡ 

 

Brig-
antedinium

 

 sp. ÌÂ ÔÂ‚˚¯‡ÂÚ 5%. ñËÒÚ˚ ˝Ì‰ÂÏË˜-
ÌÓ„Ó ‡ÍÚË˜ÂÒÍÓ„Ó ‚Ë‰‡ 

 

Polykrikos

 

 sp. ‚ÒÚÂ˜‡˛Ú-
Òfl Ô‡ÍÚË˜ÂÒÍË ÔÓ ‚ÒÂÈ ÍÓÎÓÌÍÂ, ÍÓÏÂ ÌËÊÌÂÈ ÂÂ
˜‡ÒÚË, Ó‰Ì‡ÍÓ ÓÚÌÓÒËÚÂÎ¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ˝ÚÓ„Ó
‚Ë‰‡ ÌÂ ÔÂ‚˚¯‡ÂÚ 7%.

ÇË‰ – ËÌ‰ËÍ‡ÚÓ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰

 

Operculodinium

 

 

 

centrocarpum

 

 Ë Â„Ó ÏÓÙÓÎÓ„Ë˜Â-
ÒÍËÂ ‡ÁÌÓ‚Ë‰ÌÓÒÚË ÓÚÏÂ˜ÂÌ˚ ÔÓ ‚ÒÂÈ ‰ÎËÌÂ ÍÓ-
ÎÓÌÍË. å‡ÍÒËÏ‡Î¸ÌÓÂ ÓÚÌÓÒËÚÂÎ¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ
˝ÚÓ„Ó ‚Ë‰‡ (>30%) ÔËıÓ‰ËÚÒfl Ì‡ ÒÂ‰Ì˛˛ Ë ÌËÊ-
Ì˛˛ ̃ ‡ÒÚË ÍÓÎÓÌÍË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ‚ÓÁ‡ÒÚÛ ÓÚ
11.3 ‰Ó 9.0 Ú˚Ò. Î.Ì, ‡ Â„Ó ÔÓ‰‚Ë‰ 

 

O

 

. 

 

centrocarpum

 

-
‡ÍÚË˜ÂÒÍËÈ ÔËÒÛÚÒÚ‚ÛÂÚ ‚ ÒÂ‰ÌÂÈ ˜‡ÒÚË ÍÓÎÓÌ-
ÍË Ë ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏ‡Î¸Ì˚ı ÁÌ‡˜ÂÌËÈ ‚ ËÌÚÂ‚‡-
ÎÂ ‚ÂÏÂÌË 10.3–9.2 Ú˚Ò. Î.Ì. å‡ÍÒËÏ‡Î¸ÌÓÂ ÒÓ‰Â-
Ê‡ÌËÂ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË ÓÚÌÓÒËÚÂÎ¸ÌÓ ÚÂÔÎÓ‚Ó‰-
ÌÓ„Ó ‚Ë‰‡ 

 

Spiniferites

 

 

 

elongatus

 

 (8%) ÓÚÌÓÒËÚÒfl Í
‚ÂÏÂÌÌÓÏÛ ËÌÚÂ‚‡ÎÛ 7.5–10.3 Ú˚Ò. ÎÂÚ. ê‡ÒÔÂ‰Â-
ÎÂÌËÂ ˆËÒÚ 

 

Pentapharsodinium

 

 

 

dalei

 

 ‚ ÓÒ‡‰Í‡ı ÍÓ-
ÎÓÌÍË ÌÂ‡‚ÌÓÏÂÌÓ: ‚ ÌËÊÌÂÈ ˜‡ÒÚË ˝ÚÓÚ ‚Ë‰ ÓÚ-
ÒÛÚÒÚ‚ÛÂÚ, ‚ ÒÂ‰ÌÂÈ ˜‡ÒÚË (10.3–8.6 Ú˚Ò. Î.Ì) Â„Ó
ÒÓ‰ÂÊ‡ÌËÂ ÌÂ ÔÂ‚˚¯‡ÂÚ 10%, ‡ ‚ ‚ÂıÌÂÈ (ÔË-
ÏÂÌÓ 7.5 Ú˚Ò. Î.Ì) ÂÁÍÓ ‚ÓÁ‡ÒÚ‡ÂÚ ‰Ó 52%.

AH-ÍËÚÂËÈ, ÛÍ‡Á˚‚‡˛˘ËÈ Ì‡ ÔÓ‰ÓÎÊË-
ÚÂÎ¸ÌÓÒÚ¸ ÎÂ‰Ó‚Ó„Ó ÔÓÍÓ‚‡, „ÎÛ·ËÌÛ ÔÓÌËÍÌÓ-
‚ÂÌËfl Ò‚ÂÚ‡ Ë ÛÓ‚ÂÌ¸ ÔÂ‚Ë˜ÌÓÈ ÔÓ‰ÛÍÚË‚ÌÓÒÚË
‚ ‚˚ÒÓÍËı ¯ËÓÚ‡ı, ÏÓÊÂÚ Ú‡ÍÊÂ ÒÎÛÊËÚ¸ ‰ÓÔÓÎ-
ÌËÚÂÎ¸Ì˚Ï ËÌ‰ËÍ‡ÚÓÓÏ ÔÓÒÚÛÔÎÂÌËfl ‡ÚÎ‡ÌÚË˜Â-
ÒÍËı ‚Ó‰ Ì‡ ¯ÂÎ¸Ù˚ ‡ÍÚË˜ÂÒÍËı ÏÓÂÈ, Ú‡Í Í‡Í
ÔÂÓ·Î‡‰‡˛˘ËÏË ‚ ÌËı fl‚Îfl˛ÚÒfl ‡‚ÚÓÚÓÙÌ˚Â
‚Ë‰˚ [40, 42]. Ç ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË AH-ÍËÚÂËÈ ÌÂ
ÔÂ‚˚¯‡ÂÚ 0.5 ‚ ‚ÂıÌÂÈ Ë ÌËÊÌÂÈ ÂÂ ˜‡ÒÚflı, Ó‰-
Ì‡ÍÓ ‚ ÒÂ‰ÌÂÈ ˜‡ÒÚË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ ËÌÚÂ‚‡-
ÎÛ ‚ÂÏÂÌË 10.3–9.2 Ú˚Ò. Î.Ì, ÒÓÒÚ‡‚ÎflÂÚ 1–2, ‡ Ì‡
„ÎÛ·ËÌÂ 300 ÒÏ (9.8 Ú˚Ò. Î.Ì) ÒÍ‡˜ÍÓÓ·‡ÁÌÓ ‚ÓÁ-
‡ÒÚ‡ÂÚ ‰Ó 8.5 (ËÒ. 2).

í‡ÍËÏ Ó·‡ÁÓÏ, Ì‡ ÓÒÌÓ‚Â ËÁÏÂÌÂÌËfl ÍÓÎË˜Â-
ÒÚ‚ÂÌÌÓ„Ó Ë ‚Ë‰Ó‚Ó„Ó ÒÓÒÚ‡‚‡ ‚Ó‰Ì˚ı Ô‡ÎËÌÓ-
ÏÓÙ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË PS51/135-4 ÏÓÊÌÓ ‚˚‰Â-
ÎËÚ¸ ÚË ÓÒÌÓ‚Ì˚Â „ÛÔÔËÓ‚ÍË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛-
˘ËÂ ‡ÁÎË˜Ì˚Ï Ô‡ÎÂÓ„Ë‰ÓÎÓ„Ë˜ÂÒÍËÏ ÛÒÎÓ‚ËflÏ
ÓÒ‡‰ÍÓÌ‡ÍÓÔÎÂÌËfl: Ì‡ „ÎÛ·ËÌ‡ı 500–400 ÒÏ (11.3–
10.3 Ú˚Ò. Î.Ì) ‚ ÒÓÒÚ‡‚Â ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‰ÓÏË-
ÌËÓ‚‡ÎË ÔÂÒÌÓ‚Ó‰Ì˚Â ‚Ó‰ÓÓÒÎË, ÒÓÓ·˘ÂÒÚ‚Ó
‰ËÌÓˆËÒÚ ı‡‡ÍÚÂËÁÓ‚‡ÎÓÒ¸ ÌËÁÍËÏ ‚Ë‰Ó‚˚Ï ‡Á-
ÌÓÓ·‡ÁËÂÏ Ë ÔÂÓ·Î‡‰‡ÌËÂÏ ˝‚Ë„‡ÎËÌÌ˚ı ıÓ-
ÎÓ‰ÌÓ‚Ó‰Ì˚ı ‚Ë‰Ó‚; ËÌÚÂ‚‡Î 400–190 ÒÏ (10.3–
9.2

 

 

 

Ú˚Ò. Î.Ì) ·˚Î ÓÚÏÂ˜ÂÌ ÔÂÓ·Î‡‰‡ÌËÂÏ ‰ËÌÓˆËÒÚ
‚ ÒÓÒÚ‡‚Â ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ Ë ‚˚ÒÓÍËÏ ÓÚÌÓÒË-
ÚÂÎ¸Ì˚Ï ÒÓ‰ÂÊ‡ÌËÂÏ ‡‚ÚÓÚÓÙÌ˚ı ‚Ë‰Ó‚ Ë ‚Ë-
‰Ó‚-ËÌ‰ËÍ‡ÚÓÓ‚ ÔËÚÓÍ‡ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËı
‚Ó‰ ‚ ‡ÒÒÓˆË‡ˆËflı ˆËÒÚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú; Ì‡ „ÎÛ·Ë-
Ì‡ı 130 ÒÏ Ë ‚˚¯Â (8.6 Ú˚Ò. Î.Ì) ‡ÒÒÓˆË‡ˆËË ‚Ó‰Ì˚ı
Ô‡ÎËÌÓÏÓÙ ÔÓ ÍÓÎË˜ÂÒÚ‚ÂÌÌÓÏÛ Ë ‚Ë‰Ó‚ÓÏÛ ÒÓ-
ÒÚ‡‚Û ·ÎËÁÍË Í ÒÓ‚ÂÏÂÌÌ˚Ï ‡ÒÒÓˆË‡ˆËflÏ ‚ÌÂ¯ÌÂ-
„Ó ¯ÂÎ¸Ù‡ ‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË ÏÓfl ã‡ÔÚÂ‚˚ı.

 

è‡ÎËÌÓÏÓÙ˚ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË PS51/092-12.

 

Ç ÓÒ‡‰Í‡ı ‰‡ÌÌÓÈ ÍÓÎÓÌÍË Ó·Ì‡ÛÊÂÌ ÍÓÏÔÎÂÍÒ
‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ, ‚ÍÎ˛˜‡˛˘ËÈ ‚ ÒÂ·fl ˆËÒÚ˚
‰ËÌÓÙÎ‡„ÂÎÎ‡Ú, ÁÂÎÂÌ˚Â ‚Ó‰ÓÓÒÎË, ‡ÍËÚ‡ıË Ë
ÌÂÍÓÚÓ˚Â ‚Ë‰˚ ÁÓÓÔÎ‡ÌÍÚÓÌ‡. Ç Ó·˘ÂÏ ÒÓÒÚ‡‚Â
‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‰ÓÏËÌËÛ˛Ú ‰ËÌÓˆËÒÚ˚ Ë
ÁÂÎÂÌ˚Â ‚Ó‰ÓÓÒÎË. äÓÌˆÂÌÚ‡ˆËË ̂ ËÒÚ ‰ËÌÓÙÎ‡-
„ÂÎÎ‡Ú ËÁÏÂÌfl˛ÚÒfl ÓÚ 900 ‰Ó 5700 ˆËÒÚ/„ ÒÛıÓ„Ó
ÓÒ‡‰Í‡ (ËÒ. 3), ÔË Ï‡ÍÒËÏ‡Î¸Ì˚ı ÁÌ‡˜ÂÌËflı,
ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚ı ‚ ÒÂ‰ÌÂÈ Ë ‚ÂıÌÂÈ ˜‡ÒÚflı ÍÓÎÓÌ-
ÍË Ì‡ „ÎÛ·ËÌ‡ı ÏÂÌÂÂ 330 ÒÏ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı
ÔÓÒÎÂ‰ÌËÏ 7.4 Ú˚Ò. Î.Ì, Ë ÏËÌËÏ‡Î¸Ì˚ı ÍÓÌˆÂÌ-
Ú‡ˆËflı ‚ ÌËÊÌÂÈ ̃ ‡ÒÚË ÍÓÎÓÌÍË Ì‡ „ÎÛ·ËÌ‡ı 570–
330 ÒÏ (8.9–7.4 Ú˚Ò. Î.Ì). ëÓ‰ÂÊ‡ÌËÂ ÁÂÎÂÌ˚ı ‚Ó-
‰ÓÓÒÎÂÈ, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚Ë‰‡ÏË 

 

Pediastrum
kawraiskii

 

, 

 

P

 

. 

 

boryanum

 

 Ë 

 

Botryococcus

 

 

 

cf

 

. 

 

Braunii

 

‚‡¸ËÛÂÚ ‚ ÔÂ‰ÂÎ‡ı ÓÚ 70 ‰Ó 3700 ̋ ÍÁ/„, Ë Ëı Ì‡Ë-
·ÓÎ¸¯ËÂ ÍÓÌˆÂÌÚ‡ˆËË ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ‚ ÌËÊÌÂÈ
˜‡ÒÚË ÍÓÎÓÌÍË (7.4 Ú˚Ò. Î.Ì Ë ‡ÌÂÂ). 

 

C

 

D-ÍËÚÂËÈ
ËÏÂÂÚ Ï‡ÍÒËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl (‰Ó 3.5) ‚ ÌËÊÌÂÈ
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CD-ÍËÚÂËÈ

 

Brigantedinium

 

 sp.

 

Brigantedinium simplex

 

ñËÒÚ˚ 

 

Pentapharsodinium dalei

 

ñËÒÚ˚ 

 

Polykrikos 

 

sp.,

‡ÍÚË˜ÂÒÍËÈ ÔÓ‰‚Ë‰

 

Echinidinium karaense

Islandinium minutum

Islandinium

 

? 

 

ce

 

z

 

are 

 

s.l.

 

Operculodinium centrocarpum

(

 

‡ÍÚË˜ÂÒÍËÈ ÔÓ‰‚Ë‰)

 

Operculodinium centrocarpum
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Spiniferites elongatus
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êËÒ. 2.
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äÎ˛‚ËÚÍËÌ‡, Å‡Ûı

 

˜‡ÒÚË ÍÓÎÓÌÍË Ì‡ „ÎÛ·ËÌ‡ı 570–500 ÒÏ Ë, ÔÓÒÎÂ
ÒÍ‡˜ÍÓÓ·‡ÁÌÓ„Ó ÛÏÂÌ¸¯ÂÌËfl ÁÌ‡˜ÂÌËÈ Ì‡ ÛÓ‚ÌÂ
500 ÒÏ, ÔÓÒÚÂÔÂÌÌÓ ÒÓÍ‡˘‡ÂÚÒfl ‚‚Âı ÔÓ ‡ÁÂÁÛ
ÍÓÎÓÌÍË ‰Ó 330 ÒÏ, ˜ÚÓ ÓÚ‡Ê‡ÂÚ ÒÌËÊÂÌËÂ ‚ÎËfl-
ÌËfl Â˜ÌÓ„Ó ÒÚÓÍ‡ ‚ ‡ÈÓÌÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ ‚ ıÓ‰Â
‡Á‚ËÚËfl „ÓÎÓˆÂÌÓ‚ÓÈ Ú‡ÌÒ„ÂÒÒËË. ç‡ „ÎÛ·ËÌ‡ı
ÏÂÌÂÂ 330 ÒÏ ÁÌ‡˜ÂÌËfl CD-ÍËÚÂËfl ÓÒÚ‡˛ÚÒfl ÌÂ-
ËÁÏÂÌÌ˚ÏË Ë ÌÂ ÔÂ‚˚¯‡˛Ú 0.2.

ñËÒÚ˚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú ‚ ÓÒ‡‰Í‡ı ‰‡ÌÌÓÈ ÍÓÎÓÌ-
ÍË ÔÂ‰ÒÚ‡‚ÎÂÌ˚ 10 ‚Ë‰‡ÏË Ë ‚Ë‰Ó‚˚ÏË „ÛÔÔ‡ÏË,
‚ ÒÓÒÚ‡‚Â ÍÓÚÓ˚ı ‰ÓÏËÌËÛ˛Ú 

 

Islandinium

 

 

 

minu-
tum

 

, 

 

Echinidinium karaense Ë Brigantedinium simplex.
èÓˆÂÌÚÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ̋ ‚Ë„‡ÎËÌÌÓ„Ó ‚Ë‰‡ Islan-
dinium minutum ı‡‡ÍÚÂËÁÛÂÚÒfl ÔÓÒÚÂÔÂÌÌ˚Ï Û‚Â-
ÎË˜ÂÌËÂÏ ‚‚Âı ÔÓ ÍÓÎÓÌÍÂ (ÓÚ 7 ‰Ó 70% Ë ·ÓÎÂÂ).
ÄÌ‡ÎÓ„Ë˜ÌÓ ‡ÒÔÂ‰ÂÎÂÌËÂ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË Ë
·ÎËÁÍÓ„Ó ÔÓ ˝ÍÓÎÓ„ËË Ë „ÂÓ„‡ÙË˜ÂÒÍÓÏÛ ‡ÒÔÓ-
ÒÚ‡ÌÂÌË˛ ‚Ë‰‡ Echinidinium karaense, Ï‡ÍÒËÏ‡Î¸-
Ì˚Â ÁÌ‡˜ÂÌËfl ÒÓ‰ÂÊ‡ÌËfl ÍÓÚÓÓ„Ó ‚ ‡ÒÒÓˆË‡ˆËflı
‰ËÌÓˆËÒÚ (‰Ó 60%) ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ‚ ‚ÂıÌËı 330 ÒÏ
ÍÓÎÓÌÍË (7.4–0 Ú˚Ò. Î.Ì). ëÓ‰ÂÊ‡ÌËÂ Islandinium?
cezare s.l. ‚ ÌËÊÌÂÈ Ë ÒÂ‰ÌÂÈ ˜‡ÒÚflı ÍÓÎÓÌÍË (570–
260 ÒÏ) ÌÂ ÔÂ‚˚¯‡ÂÚ 5%, ‡ ‚ ‚ÂıÌÂÈ ÂÂ ˜‡ÒÚË ‚ÓÁ-
‡ÒÚ‡ÂÚ ‰Ó 31%. ê‡ÒÔÂ‰ÂÎÂÌËÂ Brigantedinium sim-
plex ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË ËÏÂÂÚ ÔÓÚË‚ÓÔÓÎÓÊÌÛ˛
Ì‡Ô‡‚ÎÂÌÌÓÒÚ¸: Â„Ó ÔÓˆÂÌÚÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ‚ ‡Ò-
ÒÓˆË‡ˆËflı ‰ËÌÓˆËÒÚ ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏ‡Î¸Ì˚ı
ÁÌ‡˜ÂÌËÈ (50%) ‚ ÌËÊÌÂÈ ˜‡ÒÚË ÍÓÎÓÌÍË (‚ÓÁ‡ÒÚ
>7.4 Ú˚Ò. Î.Ì) Ë ÔÓÒÚÂÔÂÌÌÓ ÒÌËÊ‡ÂÚÒfl (‰Ó 5% Ë
ÏÂÌÂÂ) ‚‚Âı ÔÓ ÍÓÎÓÌÍÂ. ëÓ‰ÂÊ‡ÌËÂ ̂ ËÒÚ ıÓÎÓ‰-
ÌÓ‚Ó‰ÌÓ„Ó ‚Ë‰‡ Polykrikos sp. ‚ ÓÒ‡‰Í‡ı ÌÂ ÔÂ‚˚-
¯‡ÂÚ 10% Ë ‡ÒÔÂ‰ÂÎÂÌÓ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‡‚ÌÓÏÂ-
ÌÓ ‚ ÒÂ‰ÌÂÈ Ë ‚ÂıÌÂÈ ˜‡ÒÚflı ÍÓÎÓÌÍË. Ç ÌËÊÌÂÈ
˜‡ÒÚË ÍÓÎÓÌÍË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ ‚ÂÏÂÌË 8.8–
8.3 Ú˚Ò. Î.Ì, ˆËÒÚ˚ Polykrikos sp. ÓÚÒÛÚÒÚ‚Û˛Ú.

éÚÌÓÒËÚÂÎ¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ Operculodinium
centrocarpum, ËÌ‰ËÍ‡ÚÓ‡ ËÌÚÂÌÒË‚ÌÓÒÚË ÔÓÒÚÛÔ-
ÎÂÌËfl Ì‡ ¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË-

˜ÂÒÍËı ‚Ó‰, ËÁÏÂÌflÂÚÒfl ÓÚ 0 ‰Ó 45%. èË ̋ ÚÓÏ, Â„Ó
Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÔÓˆÂÌÚÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ (‰Ó 50%)
ÛÒÚ‡ÌÓ‚ÎÂÌÓ ‚ ËÌÚÂ‚‡ÎÂ ÓÒ‡‰ÍÓ‚ 570–480 ÒÏ (8.9–
8.3 Ú˚Ò. Î.Ì). Ç ÒÂ‰ÌÂÈ ˜‡ÒÚË ÍÓÎÓÌÍË (480–330 ÒÏ,
8.3–7.4 Ú˚Ò. Î.Ì) Â„Ó ÒÓ‰ÂÊ‡ÌËÂ ‚ ÒÓÒÚ‡‚Â ‡ÒÒÓˆË‡-
ˆËÈ ‰ËÌÓˆËÒÚ ÒÓÒÚ‡‚ÎflÂÚ ÓÍÓÎÓ 10%, ‡ ‚ ‚ÂıÌÂÈ ˜‡-
ÒÚË ÌÂ ÔÂ‚˚¯‡ÂÚ 2%. àÌÚÂ‚‡Î „ÎÛ·ËÌ 570–330 ÒÏ
(8.9–7.4 Ú˚Ò. Î.Ì) ı‡‡ÍÚÂËÁÛÂÚÒfl Ú‡ÍÊÂ ÔÓfl‚ÎÂÌË-
ÂÏ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÚÂÔÎÓ‚Ó‰ÌÓ„Ó ‚Ë‰‡ Spiniferites
elongatus (‰Ó 8%). ñËÒÚ˚ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ‚Ë-
‰‡ Pentapharsodinium dalei ‚ÒÚÂ˜‡˛ÚÒfl ‚ ÒÂ‰ÌÂÈ
˜‡ÒÚË ÍÓÎÓÌÍË Ì‡ „ÎÛ·ËÌÂ 490–290 ÒÏ, ˜ÚÓ ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÛÂÚ ‚ÂÏÂÌÌÓÏÛ ËÌÚÂ‚‡ÎÛ 6.0–8.4 Ú˚Ò. Î.Ì, Ë ‰Ó-
ÒÚË„‡˛Ú 30% ‚ ÒÓÒÚ‡‚Â ‡ÒÒÓˆË‡ˆËÈ ÓÍÓÎÓ 7.5 Ú˚Ò. Î.Ì.

AH-ÍËÚÂËÈ ‡ÒÒÓˆË‡ˆËÈ ‰ËÌÓˆËÒÚ ÍÓÎÓÌÍË
PS51/092-12 ÌÂ ÔÂ‚˚¯‡ÂÚ 0.2 ‚ ‚ÂıÌÂÈ Ë ÒÂ‰ÌÂÈ
˜‡ÒÚflı ÍÓÎÓÌÍË, ‡ ‚ ÌËÊÌÂÈ ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏ‡Î¸-
Ì˚ı ÁÌ‡˜ÂÌËÈ (‰Ó 1.75) ‚ ËÌÚÂ‚‡ÎÂ „ÎÛ·ËÌ 570–
330 ÒÏ (8.9–7.4 Ú˚Ò. ÎÂÚ), ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó·
Û‚ÂÎË˜ÂÌËË ÔÓÒÚÛÔÎÂÌËfl Ì‡ ‚ÌÛÚÂÌÌËÈ ̄ ÂÎ¸Ù ÏÓ-
fl ã‡ÔÚÂ‚˚ı ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰, ÎË·Ó Ó· ËÁ-
ÏÂÌÂÌËflı ‚ ‡ÒÔÂ‰ÂÎÂÌËË ‚Ó‰Ì˚ı Ï‡ÒÒ Ì‡ ¯ÂÎ¸ÙÂ
ÏÓfl ã‡ÔÚÂ‚˚ı (ËÒ. 3).

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË PS51/092-12
ÏÓÊÌÓ ‚˚‰ÂÎËÚ¸ ÌÂÒÍÓÎ¸ÍÓ ‡ÒÒÓˆË‡ˆËÈ ‚Ó‰Ì˚ı
Ô‡ÎËÌÓÏÓÙ, ÒÏÂÌfl˛˘Ëı ‰Û„ ‰Û„‡ ‚‚Âı ÔÓ ÍÓ-
ÎÓÌÍÂ Ë ÓÚ‡Ê‡˛˘Ëı ÓÒÌÓ‚Ì˚Â ˝Ú‡Ô˚ ÓÒ‡‰ÍÓÌ‡-
ÍÓÔÎÂÌËfl Ì‡ ‚ÌÛÚÂÌÌÂÏ ¯ÂÎ¸ÙÂ ÏÓfl ã‡ÔÚÂ‚˚ı:
‰Îfl ÍÓÓÚÍÓ„Ó ËÌÚÂ‚‡Î‡ „ÎÛ·ËÌ 570–546 ÒÏ, ÒÓ-
ÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ‚ÂÏÂÌË 8.8–8.6 Ú˚Ò. Î.Ì, ı‡‡Í-
ÚÂÌÓ ÒÓÓ·˘ÂÒÚ‚Ó Ô‡ÎËÌÓÏÓÙ, ÚËÔË˜ÌÓÂ ‰Îfl
‚ÌÛÚÂÌÌÂÈ ÁÓÌ˚ Ï‡„ËÌ‡Î¸ÌÓ„Ó ÙËÎ¸Ú‡ . ãÂ-
Ì˚ – Ó·Î‡ÒÚË Î‡‚ËÌÓÓ·‡ÁÌÓ„Ó Ì‡ÍÓÔÎÂÌËfl ‚Á‚Â-
¯ÂÌÌ˚ı Â˜Ì˚ı Ì‡ÌÓÒÓ‚ [7]. é· ˝ÚÓÏ Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚Û˛Ú ‚ÒÔÎÂÒÍ ÍÓÌˆÂÌÚ‡ˆËÈ ÔÂÒÌÓ‚Ó‰Ì˚ı
ÁÂÎÂÌ˚ı ‚Ó‰ÓÓÒÎÂÈ Ë ‚˚ÒÓÍËÂ ÁÌ‡˜ÂÌËfl CD-ÍË-
ÚÂËfl. àÌÚÂ‚‡Î 570–330 ÒÏ (8.9–7.4 Ú˚Ò. Î.Ì) ÓÚ-
ÏÂ˜ÂÌ ‚˚ÒÓÍËÏ ÒÓ‰ÂÊ‡ÌËÂÏ ‡‚ÚÓÚÓÙÌ˚ı ‚Ë-
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êËÒ. 3. ê‡ÒÔÂ‰ÂÎÂÌËÂ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚ ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË PS51/092-12.
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‰Ó‚, ‚Ë‰Ó‚-ËÌ‰ËÍ‡ÚÓÓ‚ ÔËÚÓÍ‡ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË-
˜ÂÒÍËı ‚Ó‰, ‡ Ú‡ÍÊÂ ÔËÒÛÚÒÚ‚ËÂÏ ÓÚÌÓÒËÚÂÎ¸ÌÓ
ÚÂÔÎÓ‚Ó‰Ì˚ı ‚Ë‰Ó‚. ÄÒÒÓˆË‡ˆËfl ‚Ó‰Ì˚ı Ô‡ÎËÌÓ-
ÏÓÙ ‚ ̋ ÚÓÏ ËÌÚÂ‚‡ÎÂ „ÎÛ·ËÌ ÒÙÓÏËÓ‚‡Ì‡ ÔË
Û˜‡ÒÚËË ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰, ‡ Ú‡ÍÊÂ ÔË ÁÌ‡˜Ë-
ÚÂÎ¸ÌÓÏ ÓÔÂÒÌfl˛˘ÂÏ ‚ÎËflÌËË ÒÚÓÍ‡ Ô‡ÎÂÓ-ãÂ-
Ì˚. àÌÚÂ‚‡Î „ÎÛ·ËÌ 330–0 ÒÏ (7.4–0 Ú˚Ò. Î.Ì) ı‡-
‡ÍÚÂËÁÛÂÚÒfl ·ÎËÁÍËÏË Í ÒÓ‚ÂÏÂÌÌ˚Ï ‡ÒÒÓˆË‡-
ˆËflÏË ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ.

5. àÁÏÂÌÂÌËfl „Ë‰ÓÎÓ„Ë˜ÂÒÍËı 
ÛÒÎÓ‚ËÈ ‚ ÏÓÂ ã‡ÔÚÂ‚˚ı 

‚ „ÓÎÓˆÂÌÂ

ëÓ‚ÂÏÂÌÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ ‚Ó‰Ì˚ı Ô‡ÎËÌÓ-
ÏÓÙ ‚ ÔÓ‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰Í‡ı ‚ÓÒÚÓ˜ÌÓ„Ó ¯ÂÎ¸-
Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı ÔÂÍ‡ÒÌÓ ÓÚ‡Ê‡ÂÚ „Ë‰ÓÎÓ-
„Ë˜ÂÒÍËÂ Ó·ÒÚ‡ÌÓ‚ÍË ‚ ̋ ÚÓÏ Â„ËÓÌÂ, fl‚ÎflflÒ¸ ËÌ‰Ë-
Í‡ÚÓÓÏ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË ÎÂ‰Ó‚Ó„Ó ÔÓÍÓ‚‡,
ÒÓÎÂÌÓÒÚË, ÚÂÏÔÂ‡ÚÛ˚ ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰, ‡ Ú‡Í-
ÊÂ ı‡‡ÍÚÂ‡ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ‡ÍÚË˜ÂÒÍËı ‚Ó‰-
Ì˚ı Ï‡ÒÒ, ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰ Ë ÔÓÒÚÛÔ‡˛˘Ëı Ì‡
¯ÂÎ¸Ù Ò ˛„‡ ÔÂÒÌ˚ı ‚Ó‰ ÂÍ ãÂÌ˚ Ë üÌ˚ [33, 34,
39]. í‡ÍËÏ Ó·‡ÁÓÏ, ‡ÒÔÂ‰ÂÎÂÌËÂ ‚Ó‰Ì˚ı Ô‡ÎË-
ÌÓÏÓÙ ‚ „ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰Í‡ı PS51/135-4 Ë
PS51/092-12 ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó· ËÁÏÂÌÂ-
ÌËË ˝ÚËı Ô‡‡ÏÂÚÓ‚ Á‡ ÔÓÒÎÂ‰ÌËÂ 11.3 Ú˚Ò. ÎÂÚ.

ä‡Í ÛÒÚ‡ÌÓ‚ÎÂÌÓ ‚ ÔÓÒÎÂ‰ÌËÂ „Ó‰˚, ‚ ÔÂËÓ‰
Ï‡ÍÒËÏÛÏ‡ ÔÓÒÎÂ‰ÌÂ„Ó ÓÎÂ‰ÂÌÂÌËfl ÏÂÎÍÓ‚Ó‰Ì˚È

¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı ·˚Î ÔÓÎÌÓÒÚ¸˛ ÓÒÛ¯ÂÌ, Ë
Ì‡ Â„Ó ÔÓ‚ÂıÌÓÒÚË ÔÓËÒıÓ‰ËÎÓ ÙÓÏËÓ‚‡ÌËÂ
ÎÂÒÒÓ‚Ó-ÎÂ‰Ó‚Ó„Ó ÍÓÏÔÎÂÍÒ‡ ‚ ÛÒÎÓ‚Ëflı ÍËÓ‡Ë‰-
ÌÓ„Ó ÍÎËÏ‡Ú‡ [9, 51, 52]. èÓÒÚ„ÎflˆË‡Î¸Ì‡fl Ú‡ÌÒ-
„ÂÒÒËfl ÓÔÂ‰ÂÎËÎ‡ „Î‡‚Ì˚Â ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ-‚Â-
ÏÂÌÌ˚Â ÓÒÓ·ÂÌÌÓÒÚË „Ë‰ÓÎÓ„Ë˜ÂÒÍËı Ë ÒÂ‰ËÏÂÌ-
Ú‡ˆËÓÌÌ˚ı ÛÒÎÓ‚ËÈ Ì‡ ¯ÂÎ¸ÙÂ. ÇÌÂ¯ÌËÈ ¯ÂÎ¸Ù
ÏÓfl ã‡ÔÚÂ‚˚ı („ÎÛ·ËÌ‡ ÏÓfl 51 Ï, ÍÓÎÓÌÍ‡
PS51/135-4) ·˚Î Á‡ÚÓÔÎÂÌ ÓÍÓÎÓ 11.3 Ú˚Ò. Î.Ì [6, 15,
47], Ó ˜ÂÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ì‡ÎË˜ËÂ ‚ ÓÒ‡‰Í‡ı Ì‡
˝ÚÓÏ ‚ÂÏÂÌÌÓÏ ËÌÚÂ‚‡ÎÂ ÏÓÒÍËı ‚Ë‰Ó‚ ‰ËÌÓ-
ˆËÒÚ (ËÒ. 4). é‰Ì‡ÍÓ ÒÓ„Î‡ÒÌÓ Í‡ÈÌÂ ‚˚ÒÓÍËÏ
ÁÌ‡˜ÂÌËÂ CD-ÍËÚÂËfl (‰Ó 20) ‰Ó 10.3 Ú˚Ò. Î.Ì ‰‡Ì-
Ì˚È ‡ÈÓÌ Ì‡ıÓ‰ËÎÒfl ÔÓ‰ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌ˚Ï ‚ÎË-
flÌËÂÏ ÒÚÓÍ‡ . üÌ‡, ‡ ‚ÒÔÎÂÒÍ ÍÓÌˆÂÌÚ‡ˆËÈ ÁÂÎÂ-
Ì˚ı ‚Ó‰ÓÓÒÎÂÈ Ì‡ ̋ ÚÓÏ ‚ÂÏÂÌÌÓÏ ËÌÚÂ‚‡ÎÂ Ó‰-
ÌÓÁÌ‡˜ÌÓ ÛÍ‡Á˚‚‡ÂÚ Ì‡ Ì‡ÎË˜ËÂ Á‰ÂÒ¸ ‚ÌÛÚÂÌÌÂÈ
ÁÓÌ˚ Ï‡„ËÌ‡Î¸ÌÓ„Ó ÙËÎ¸Ú‡ – Ó·Î‡ÒÚË Î‡‚ËÌÌÓÈ
ÒÂ‰ËÏÂÌÚ‡ˆËË . üÌ˚ [7].

ç‡ ‚ÌÛÚÂÌÌÂÏ ¯ÂÎ¸ÙÂ („ÎÛ·ËÌ‡ ÏÓfl 32 Ï, ÍÓ-
ÎÓÌÍ‡ PS51/092-12) ÔËÒÛÚÒÚ‚ËÂ ‚ ÓÒ‡‰Í‡ı, ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛˘Ëı ‚ÂÏÂÌÌÓÏÛ ËÌÚÂ‚‡ÎÛ 8.9–7.4 Ú˚Ò. Î.Ì,
ˆËÒÚ ÏÓÒÍËı ‚Ë‰Ó‚ ‰ËÌÓÙÎ‡„ÂÎÎ‡Ú „Ó‚ÓËÚ Ó
ÚÓÏ, ˜ÚÓ ÛÊÂ ÓÍÓÎÓ 8.9 Ú˚Ò. Î.Ì ÛÓ‚ÂÌ¸ ÏÓfl Ì‡-
ıÓ‰ËÎÒfl, ÔËÏÂÌÓ, Ì‡ ÔÓÎÓÊÂÌËË Ô‡ÎÂÓËÁÓ·‡Ú˚
32 Ï, ˜ÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl ÂÁÛÎ¸Ú‡Ú‡ÏË ÔÂ‰¯Â-
ÒÚ‚Û˛˘Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ ‰Ë‡ÚÓÏÓ‚˚ı ‚Ó‰ÓÓÒÎÂÈ
Ë „ÂÓıËÏË˜ÂÒÍËÏË ‰‡ÌÌ˚ÏË [16, 43]. èÓ‚˚¯ÂÌ-
Ì˚Â ÁÌ‡˜ÂÌËfl CD-ÍËÚÂËfl Ì‡ ‚ÂÏÂÌÌÓÏ ÓÚÂÁÍÂ
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äÎ˛‚ËÚÍËÌ‡, Å‡Ûı

8.9–7.4 Ú˚Ò. Î.Ì (ËÒ. 4) ÔÓÁ‚ÓÎfl˛Ú Á‡ÍÎ˛˜ËÚ¸, ̃ ÚÓ
‚ ˝ÚÓÚ ÔÂËÓ‰ ‚ÂÏÂÌË ÏÂÒÚÓ ‚ÁflÚËfl ÍÓÎÓÌÍË ‚ÒÂ
Â˘Â Ì‡ıÓ‰ËÎÓÒ¸ ÔÓ‰ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌ˚Ï ‚ÎËflÌËÂÏ
Â˜ÌÓ„Ó ÒÚÓÍ‡ ‚ ÔÂËÓ‰ ÌËÁÍÓ„Ó ÒÚÓflÌËfl ÛÓ‚Ìfl ÏÓ-
fl. é·Î‡ÒÚ¸ Î‡‚ËÌÓÓ·‡ÁÌÓ„Ó ÓÒ‡Ê‰ÂÌËfl Â˜ÌÓÈ
‚Á‚ÂÒË ‚ ÛÒÎÓ‚Ëflı Ï‡„ËÌ‡Î¸ÌÓ„Ó ÙËÎ¸Ú‡ . ãÂÌ˚
ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl Á‰ÂÒ¸ 8.8–8.6 Ú˚Ò. Î.Ì ÔÓ ‚˚ÒÓÍËÏ
ÁÌ‡˜ÂÌËflÏ CD-ÍËÚÂËfl (ËÒ. 4) Ë ÍÓÌˆÂÌÚ‡ˆËÈ ÁÂ-
ÎÂÌ˚ı ‚Ó‰ÓÓÒÎÂÈ (ËÒ. 3). ìÒÎÓ‚Ëfl Ô‡ÎÂÓ˝ÒÚÛ‡Ëfl
Í‡Í Ì‡ ‚ÌÂ¯ÌÂÏ ¯ÂÎ¸ÙÂ (11.3–10.3 Ú˚Ò. Î.Ì), Ú‡Í Ë
Ì‡ ‚ÌÛÚÂÌÌÂÏ (8.9–7.4 Ú˚Ò. Î.Ì), ÔÓ‰Ú‚ÂÊ‰‡˛ÚÒfl
Ú‡ÍÊÂ ÔÂÓ·Î‡‰‡ÌËÂÏ ‚ ‡ÒÒÓˆË‡ˆËflı ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘Ëı ÍÓÎÓÌÓÍ ˝‚Ë„‡ÎËÌÌ˚ı ‚Ë‰Ó‚ ‰ËÌÓˆËÒÚ,
ÒÔÓÒÓ·Ì˚ı ‚˚‰ÂÊË‚‡Ú¸ ÔÓÌËÊÂÌÌÛ˛ ÒÓÎÂÌÓÒÚ¸
ÔË·ÂÊÌ˚ı ‚Ó‰, Ú‡ÍËı Í‡Í Islandinium minutum,
Echinidinium karaense Ë Brigantedinium simplex.

èÓ Ì‡¯ËÏ ‰‡ÌÌ˚Ï, Ò 11.3 Ú˚Ò. ÎÂÚ Ì‡ „Ë‰ÓÎÓ-
„Ë˜ÂÒÍËÂ ÛÒÎÓ‚Ëfl ‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË ¯ÂÎ¸Ù‡ ÏÓfl
ã‡ÔÚÂ‚˚ı ÓÍ‡Á˚‚‡˛Ú ‚ÎËflÌËÂ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜Â-
ÒÍËÂ ‚Ó‰˚, ÍÓÚÓ˚Â Ë ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÔÓÒÚÛÔ‡-
˛Ú Ì‡ ¯ÂÎ¸Ù˚ ‡ÍÚË˜ÂÒÍËı ÏÓÂÈ ‚‰ÓÎ¸ ÍÓÌÚË-
ÌÂÌÚ‡Î¸ÌÓÈ ÓÍ‡ËÌ˚. ç‡ÎË˜ËÂ ‚ ÓÒ‡‰Í‡ı ËÒÒÎÂ‰Ó-
‚‡ÌÌ˚ı ÍÓÎÓÌÓÍ ‚Ë‰‡ Operculodinium centrocarpum,
‡ Ú‡ÍÊÂ ˆËÒÚ Pentapharsodinium dalei Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚ÛÂÚ Ó ÚÓÏ, ˜ÚÓ ÔËÚÓÍ ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰ ÔÓÒÚÓ-
flÌÌÓ ÓÍ‡Á˚‚‡Î ‚ÎËflÌËÂ Ì‡ ¯ÂÎ¸Ù ÏÓfl ã‡ÔÚÂ‚˚ı,
ÌÓ ÔÓËÒıÓ‰ËÎÓ ˝ÚÓ Ò ‡ÁÎË˜ÌÓÈ ËÌÚÂÌÒË‚ÌÓÒÚ¸˛.
ÇÂÏÂÌÌÓÈ ËÌÚÂ‚‡Î 10.3–9.2 Ú˚Ò. Î.Ì Ì‡ ‚ÌÂ¯ÌÂÏ
¯ÂÎ¸ÙÂ ÏÓfl ã‡ÔÚÂ‚˚ı (ÍÓÎÓÌÍ‡ PS51/135-4) ı‡-
‡ÍÚÂËÁÛÂÚÒfl ÔÓ‚˚¯ÂÌÌ˚Ï ÒÓ‰ÂÊ‡ÌËÂÏ Opercu-
lodinium centrocarpum. ç‡ ‚ÌÛÚÂÌÌÂÏ ¯ÂÎ¸ÙÂ (ÍÓ-
ÎÓÌÍ‡ PS51/092-12) Ú‡ÍÊÂ ÓÚÏÂ˜ÂÌÓ ‚ÓÁ‡ÒÚ‡ÌËÂ
ÓÚÌÓÒËÚÂÎ¸ÌÓ„Ó ÒÓ‰ÂÊ‡ÌËfl ˝ÚÓ„Ó ‚Ë‰‡ ‚ ÌËÊÌÂÈ
˜‡ÒÚË ÍÓÎÓÌÍË (8.3 Ú˚Ò. Î.Ì Ë ‡ÌÂÂ). Ç ÓÒ‡‰Í‡ı
ÌËÊÌÂÈ ˜‡ÒÚË ÍÓÎÓÌÍË PS51/092-12 Ì‡ „ÎÛ·ËÌÂ, ÒÓ-
ÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ ‚ÓÁ‡ÒÚÛ ÓÍÓÎÓ 8.4 Ú˚Ò. ÎÂÚ, Ú‡ÍÊÂ
·˚ÎË Ì‡È‰ÂÌ˚ ÔÎ‡ÌÍÚÓÌÌ˚Â ÙÓ‡ÏËÌËÙÂ˚, ‡
Ú‡ÍÊÂ ·ÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ˚ Cassidulina ter-
etis, ÍÓÚÓ˚Â ÒÎÛÊ‡Ú ËÌ‰ËÍ‡ÚÓ‡ÏË ‡ÚÎ‡ÌÚË˜Â-
ÒÍËı ‚Ó‰ [11]. í‡ÍËÏ Ó·‡ÁÓÏ, ÏÓÊÌÓ Á‡ÍÎ˛˜ËÚ¸,
˜ÚÓ ‚ ‡ÌÌÂÏ „ÓÎÓˆÂÌÂ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËÂ ‚Ó-
‰˚ ÓÍ‡Á˚‚‡ÎË ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ‚ÎËflÌËÂ Ì‡ ÙÓÏË-
Ó‚‡ÌËÂ ‚Ó‰Ì˚ı Ï‡ÒÒ Ì‡ ¯ÂÎ¸ÙÂ ÏÓfl ã‡ÔÚÂ‚˚ı.
èÓÒÎÂ 8.0 Ú˚Ò. Î.Ì ÔÓËÒıÓ‰ËÚ ÒÌËÊÂÌËÂ ‡‰‚ÂÍˆËË
‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰, ‡ ÓÍÓÎÓ 7.0 Ú˚Ò. Î.Ì ÛÒÚ‡Ì‡‚-
ÎË‚‡ÂÚÒfl Ëı ÔÓÒÚÛÔÎÂÌËÂ, ·ÎËÁÍÓÂ ÒÓ‚ÂÏÂÌÌÓÏÛ
ÛÓ‚Ì˛ (ËÒ. 4).

ëÎÂ‰ÛÂÚ Á‡ÏÂÚËÚ¸, ˜ÚÓ ÔÓ‚˚¯ÂÌÌÓÏÛ ÒÓ‰ÂÊ‡-
ÌË˛ ‚Ë‰‡ Operculodinium centrocarpum 10.3–9.2 Ú˚Ò.
Î.Ì ÏÓÊÂÚ ·˚Ú¸ Ú‡ÍÊÂ Ë ‰Û„ÓÂ Ó·˙flÒÌÂÌËÂ. ÄÚ-
Î‡ÌÚË˜ÂÒÍËÂ ‚Ó‰˚ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÔÓÒÚÛÔ‡˛Ú
‚ ÄÍÚË˜ÂÒÍËÈ ÓÍÂ‡Ì ‚ ‚Ë‰Â „ÎÛ·ËÌÌÓ„Ó ÚÂ˜ÂÌËfl
‚‰ÓÎ¸ ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓÈ ÓÍ‡ËÌ˚ Ö‚‡ÁËË, Á‡ÚÂÏ
ÔÓ‰ÌËÏ‡˛ÚÒfl ÔÓ ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓÏÛ ÒÍÎÓÌÛ Ë ‡Ò-
ÔÂ‰ÂÎfl˛ÚÒfl ‚ ÔÂ‰ÂÎ‡ı ¯ÂÎ¸ÙÓ‚˚ı ÏÓÂÈ. é‰-
Ì‡ÍÓ ‚ ÛÔÓÏflÌÛÚ˚È ÔÓÏÂÊÛÚÓÍ ‚ÂÏÂÌË ÛÓ‚ÂÌ¸
ÏÓfl ã‡ÔÚÂ‚˚ı ·˚Î ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÌËÊÂ ÒÓ‚ÂÏÂÌ-
ÌÓ„Ó Ë Ì‡ıÓ‰ËÎÒfl Ì‡ ÓÚÏÂÚÍ‡ı ÔËÏÂÌÓ –30 Ï
[15]. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÔÎÓ˘‡‰¸ ̄ ÂÎ¸Ù‡ ·˚Î‡ ÌÂ‚Â-

ÎËÍ‡, Ë ‡ÒÔÂ‰ÂÎÂÌËÂ ‚Ë‰Ó‚ ‰ËÌÓˆËÒÚ, ÓÚ‡Ê‡˛-
˘Ëı ÔÓÒÚÛÔÎÂÌËÂ ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰, ÏÓ„ÎÓ ·˚Ú¸
‚˚Á‚‡ÌÓ „Ë‰ÓÎÓ„Ë˜ÂÒÍËÏË ÛÒÎÓ‚ËflÏË, ÒÛ˘Â-
ÒÚ‚ÂÌÌÓ ÓÚÎË˜Ì˚ÏË ÓÚ ÒÓ‚ÂÏÂÌÌ˚ı [47].

àÌÚÂÂÒÌÓ Ú‡ÍÊÂ, ˜ÚÓ ˆËÒÚ˚ Pentapharsodini-
um dalei ËÏÂ˛Ú ÒıÓ‰ÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ ‚ ÓÒ‡‰Í‡ı
Ó·ÂËı ÍÓÎÓÌÓÍ, ‡ ÔËÍ Ëı ÓÚÌÓÒËÚÂÎ¸ÌÓ„Ó ÒÓ‰ÂÊ‡-
ÌËfl, Í‡Í Ì‡ ‚ÌÛÚÂÌÌÂÏ, Ú‡Í Ë Ì‡ ‚ÌÂ¯ÌÂÏ ̄ ÂÎ¸ÙÂ
ÔËıÓ‰ËÚÒfl Ì‡ 7.5 Ú˚Ò. Î.Ì (ËÒ. 4). ùÚÓÚ ‚Ë‰ ̄ ËÓ-
ÍÓ ‡ÒÔÓÒÚ‡ÌÂÌ ‚ ÒÓ‚ÂÏÂÌÌ˚ı ÓÒ‡‰Í‡ı çÓ-
‚ÂÊÒÍÓ„Ó ÏÓfl, ¯ÂÎ¸Ù‡ àÒÎ‡Ì‰ËË, ‡ Ú‡ÍÊÂ Å‡-
ÂÌˆÂ‚‡ ÏÓfl [25]. Pentapharsodinium dalei Ó·˚˜ÌÓ
ÓÚÌÓÒflÚ Í ÒÛ·ÔÓÎflÌÓ-ÛÏÂÂÌÌ˚Ï ‚Ë‰‡Ï [20, 37,
50]. Ç ÒÓ‚ÂÏÂÌÌ˚ı ÓÒ‡‰Í‡ı ÏÓfl ã‡ÔÚÂ‚˚ı ˆË-
ÒÚ˚ Pentapharsodinium dalei ·˚ÎË Ó·Ì‡ÛÊÂÌ˚
ÎË¯¸ ‚ ÌÂÒÍÓÎ¸ÍËı Ó·‡Áˆ‡ı, Ë Ëı ÒÓ‰ÂÊ‡ÌËÂ ÌÂ
ÔÂ‚˚¯‡ÂÚ 4.9% [33]. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÔËÒÛÚ-
ÒÚ‚ËÂ ˆËÒÚ ˝ÚÓ„Ó ‚Ë‰‡ ‚ „ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰Í‡ı ÏÓ-
fl ã‡ÔÚÂ‚˚ı „Ó‚ÓËÚ Ó ÁÌ‡˜ËÚÂÎ¸Ì˚ı ÓÚÎË˜Ëflı
Ô‡ÎÂÓÓÍÂ‡ÌÓÎÓ„Ë˜ÂÒÍËı Ó·ÒÚ‡ÌÓ‚ÓÍ ÚÓ„Ó ‚ÂÏÂ-
ÌË ÓÚ ÒÓ‚ÂÏÂÌÌ˚ı.

ê‡ÒÔÂ‰ÂÎÂÌËÂ ‚Ë‰Ó‚ Islandinium minutum, I.?
cezare s.l. Ë Echinidinium karaense ‚ ÓÒ‡‰Í‡ı ÍÓÎÓ-
ÌÓÍ PS51/135-4 Ë PS51/092-12 ÓÚ‡Ê‡ÂÚ ÔÓÒÚÂÔÂÌ-
ÌÓÂ ÛÒÚ‡ÌÓ‚ÎÂÌËÂ ÒÓ‚ÂÏÂÌÌ˚ı ÏÓÒÍËı ÛÒÎÓ‚ËÈ
‚ ÔÓˆÂÒÒÂ ÏË„‡ˆËË Í ˛„Û ·ÂÂ„Ó‚ÓÈ ÎËÌËË ÏÓfl
ã‡ÔÚÂ‚˚ı. ùÚË ‚Ë‰˚ ÚËÔË˜Ì˚ ‰Îfl ÒÓ‚ÂÏÂÌÌ˚ı
ÓÒ‡‰ÍÓ‚ ¯ÂÎ¸Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı [33], ı‡‡ÍÚÂË-
ÁÛ˛Ú ıÓÎÓ‰Ì˚Â ‚Ó‰˚ ÔÓÎflÌ˚ı ¯ËÓÚ Ë ‰ÓÒÚË„‡-
˛Ú Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡ ‚ Â„ËÓÌ‡ı Ò ÔÓ-
‰ÓÎÊËÚÂÎ¸Ì˚Ï ÎÂ‰Ó‚˚Ï ÔÓÍÓ‚ÓÏ. ç‡ ‚ÌÂ¯ÌÂÏ
¯ÂÎ¸ÙÂ (ÍÓÎÓÌÍ‡ PS51/135-4) Islandinium minutum
‰ÓÏËÌËÛÂÚ 11.3–10.3 Ú˚Ò. Î.Ì, ‚ÓÁÏÓÊÌÓ, Á‡ Ò˜ÂÚ
Ò‚ÓÂÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË Í ÛÒÎÓ‚ËflÏ ÌËÁÍÓÈ ÒÓÎÂÌÓÒÚË
ÔË·ÂÊÌ˚ı ‚Ó‰ ‚ ˝ÚÓÚ ÔÂËÓ‰. Ç ËÌÚÂ‚‡ÎÂ
10.3−9.2 Ú˚Ò. Î.Ì ÓÚÏÂ˜‡ÂÚÒfl ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÒÌËÊÂ-
ÌËÂ ÒÓ‰ÂÊ‡ÌËfl ˝ÚÓ„Ó ‚Ë‰‡, ‡, Ì‡˜ËÌ‡fl ÔËÏÂÌÓ Ò
9.2 Ú˚Ò. ÎÂÚ, ÔÓËÒıÓ‰ËÚ ÔÓÒÚÂÔÂÌÌÓÂ Û‚ÂÎË˜ÂÌËÂ
Â„Ó ÓÚÌÓÒËÚÂÎ¸ÌÓ„Ó ÒÓ‰ÂÊ‡ÌËfl ‚ÔÎÓÚ¸ ‰Ó ÒÓ‚Â-
ÏÂÌÌÓ„Ó ÛÓ‚Ìfl.

èÂËÓ‰ ‚ÂÏÂÌË 10.3–9.2 Ú˚Ò. ÎÂÚ Ì‡ ‚ÌÂ¯ÌÂÏ
¯ÂÎ¸ÙÂ (ÍÓÎÓÌÍ‡ PS51/135-4), ı‡‡ÍÚÂËÁÓ‚‡ÎÒfl,
‚ÓÁÏÓÊÌÓ, ÌÂ·ÓÎ¸¯ËÏ ÓÚÌÓÒËÚÂÎ¸Ì˚Ï ÔÓ‚˚¯Â-
ÌËÂÏ ÚÂÏÔÂ‡ÚÛ˚ ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰, Ó ˜ÂÏ Ò‚Ë-
‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍÓÂ ÒÓ‰ÂÊ‡ÌËÂ
Islandinium minutum Ì‡ ˝ÚÓÏ ËÌÚÂ‚‡ÎÂ, ÔËÒÛÚ-
ÒÚ‚ËÂ ‚ ÓÒ‡‰Í‡ı ÓÚÌÓÒËÚÂÎ¸ÌÓ ÚÂÔÎÓÎ˛·Ë‚Ó„Ó ‚Ë-
‰‡ Spiniferites elongatus, ‡ Ú‡ÍÊÂ ÔÓ‚˚¯ÂÌÌ˚Â ÁÌ‡-
˜ÂÌËfl AH-ÍËÚÂËfl (ËÒ. 4). éÚÌÓÒËÚÂÎ¸ÌÓ ÚÂÔ-
Î˚È ÔÂËÓ‰ ÔÓÒÎÂÊË‚‡ÂÚÒfl Ú‡ÍÊÂ Ë Ì‡ ‚ÌÛ-
ÚÂÌÌÂÏ ¯ÂÎ¸ÙÂ ÏÓfl ã‡ÔÚÂ‚˚ı ‚ ËÌÚÂ‚‡ÎÂ ‚Â-
ÏÂÌË 8.9–7.4 Ú˚Ò. Î.Ì (ÍÓÎÓÌÍ‡ PS51/092-12), ˜ÚÓ
ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl ÔÓ ÔÓ‚˚¯ÂÌÌ˚Ï ÁÌ‡˜ÂÌËflÏ AH-
ÍËÚÂËfl, ÔËÒÛÚÒÚ‚Ë˛ Spiniferites elongatus, ÌËÁ-
ÍÓÏÛ ÒÓ‰ÂÊ‡ÌË˛ ıÓÎÓ‰ÌÓ‚Ó‰Ì˚ı ‚Ë‰Ó‚ Islandini-
um minutum Ë Echinidinium karaense, ‡ Ú‡ÍÊÂ ÔË-
ÒÛÚÒÚ‚ËÂ ˆËÒÚ Pentapharsodinium dalei (ËÒ. 4). ùÚÓ
ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl Ú‡ÍÊÂ Ì‡¯ËÏË ‰‡ÌÌ˚ÏË ÔÓ ÒÓ-
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‰ÂÊ‡ÌË˛ ‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚ ÍÓÎÓÌÍ‡ı ‰ÓÌ-
Ì˚ı ÓÒ‡‰ÍÓ‚ ËÁ ÒÂ‚ÂÓ-Á‡Ô‡‰ÌÓÈ ˜‡ÒÚË ÏÓfl ã‡Ô-
ÚÂ‚˚ı, „‰Â Ú‡ÍÊÂ ‚˚‰ÂÎflÂÚÒfl ÔÂËÓ‰ Ò ·ÓÎÂÂ Ïfl„-
ÍËÏË ÍÎËÏ‡ÚË˜ÂÒÍËÏË ÛÒÎÓ‚ËflÏË ÔËÏÂÌÓ 10.8–
7.0 Ú˚Ò. Î.Ì. èÓ‚˚¯ÂÌÌ˚Â ÁÌ‡˜ÂÌËfl AH-ÍËÚÂËfl
Ë ‚˚ÒÓÍÓÂ ÔÓˆÂÌÚÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ Operculodini-
um centrocarpum 8.9–7.4 Ú˚Ò. Î.Ì Ì‡ ‚ÌÛÚÂÌÌÂÏ
¯ÂÎ¸ÙÂ ÏÓfl ã‡ÔÚÂ‚˚ı (ÍÓÎÓÌÍ‡ PS51/092-12) Ë
10.3–9.2 Ú˚Ò. Î.Ì Ì‡ ‚ÌÂ¯ÌÂÏ ¯ÂÎ¸ÙÂ (ÍÓÎÓÌÍ‡
PS51/135-4) Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÁÌ‡˜ËÚÂÎ¸ÌÓÏ Û‚Â-
ÎË˜ÂÌËË ÔËÚÓÍ‡ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰ ‚ ÏÓÂ
ã‡ÔÚÂ‚˚ı ‚ ÚÂ˜ÂÌËÂ ˝ÚËı ÓÚÂÁÍÓ‚ ‚ÂÏÂÌË. 

èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ÂÍÓÌÒÚÛÍˆËË Ô‡ÎÂÓ„Ë‰Ó-
ÎÓ„Ë˜ÂÒÍËı Ó·ÒÚ‡ÌÓ‚ÓÍ ‚ ˆÂÎÓÏ ÒÓ„Î‡ÒÛ˛ÚÒfl Ò
‰‡ÌÌ˚ÏË ‰Ë‡ÚÓÏÓ‚Ó„Ó [16] Ë ÒÔÓÓ‚Ó-Ô˚Î¸ˆÂ‚Ó„Ó
[36, 45] ‡Ì‡ÎËÁÓ‚, ÛÍ‡Á˚‚‡˛˘Ëı Ì‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ
·ÓÎÂÂ ÚÂÔÎ˚Â ÍÎËÏ‡ÚË˜ÂÒÍËÂ ÛÒÎÓ‚Ëfl Ì‡ ÔÓ·ÂÂ-
Ê¸Â ÏÓfl ã‡ÔÚÂ‚˚ı 9–4 Ú˚Ò. Î.Ì.

6. á‡ÍÎ˛˜ÂÌËÂ

ç‡ ÓÒÌÓ‚Â ‚˚ÔÓÎÌÂÌÌ˚ı Ì‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËÈ
‚Ó‰Ì˚ı Ô‡ÎËÌÓÏÓÙ ‚ „ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰Í‡ı ‚Ó-
ÒÚÓ˜ÌÓÈ ̃ ‡ÒÚË ̄ ÂÎ¸Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı ÛÒÚ‡ÌÓ‚ÎÂ-
Ì‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì‡fl ÒÏÂÌ‡ Ô‡ÎÂÓÓ·ÒÚ‡ÌÓ‚ÓÍ ‚
ıÓ‰Â ÔÓÒÚÎÂ‰ÌËÍÓ‚Ó„Ó ÔÓ‰˙ÂÏ‡ ÛÓ‚Ìfl ÏÓfl. Ç˚-
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Holocene Changes in Paleohydrological Conditions in the Laptev Sea Based on 
Aquatic Palynomorph Assemblages

T. S. Klyuvitkina, H. A. Bauch

On the basis of aquatic palynomorph assemblages in sediment cores obtained from the eastern Laptev Sea shelf,
major phases of environmental change associated with the last postglacial global sea-level rise can be recog-
nized for the time since 11.3 calendar years BP (cal. ka). Until 11.3 cal. ka, the outer Laptev Sea shelf (51 m
depth) was inundated and paleoenvironmental conditions 11.3–10.3 cal. ka were characterized by increased
precipitation of river-loaded matter in a river-proximal environment. 1–1.5 cal ka later the inner shelf (depth
32 m) was flooded but were influenced by riverine input until 7.4 cal. ca. The time interval 10.3–7.4 cal. ka was
marked by a predominance of the dinoflagellate cyst Operculodinium centrocarpum as well as by the appear-
ance of relatively warm-water indicative species in the outer Laptev Sea and increasing of AH-Ratio, due to
enhanced influence of Atlantic water at the continental margin. Modern-like environments were established on
the eastern outer Laptev Sea shelf approximately 8.6 cal. ca, on the inner shelf –7.4 cal. ka.


