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ëÂ‚ÂÌ˚È ãÂ‰Ó‚ËÚ˚È ÓÍÂ‡Ì Ò˜ËÚ‡ÂÚÒfl ˝ÍÒÚÂ-
Ï‡Î¸ÌÓ ̃ Û‚ÒÚ‚ËÚÂÎ¸Ì˚Ï Í „ÎÓ·‡Î¸Ì˚Ï ÔËÓ‰Ì˚Ï
ËÁÏÂÌÂÌËflÏ Ë fl‚ÎflÂÚÒfl Ó‰ÌËÏ ËÁ ÍÎ˛˜Â‚˚ı ‡ÈÓ-
ÌÓ‚ ‚ „ÂÌÂËÓ‚‡ÌËË ÍÎËÏ‡ÚË˜ÂÒÍËı ÙÎÛÍÚÛ‡ˆËÈ
ÒÂ‚ÂÌÓ„Ó ÔÓÎÛ¯‡Ëfl [23]. åÌÓ„Ó˜ËÒÎÂÌÌ˚Â ËÒ-
ÒÎÂ‰Ó‚‡ÌËfl ‚ Á‡Ô‡‰Ì˚ı ‡ÍÚË˜ÂÒÍËı ÏÓflı Ö‚‡-
ÁËË ‚˚fl‚ËÎË ÓÒÌÓ‚Ì˚Â ̃ ÂÚ˚ ËÁÏÂÌÂÌËfl Ô‡ÎÂÓÒÂ-
‰˚ ˝ÚËı ‡Í‚‡ÚÓËÈ ÔÓ ÓÍÓÌ˜‡ÌËË ÔÓÒÎÂ‰ÌÂ„Ó ÓÎÂ-
‰ÂÌÂÌËfl Ë Á‡ÙËÍÒËÓ‚‡ÎË ÒÓ·˚ÚËfl ÛÒËÎÂÌÌÓ„Ó
ÔËÚÓÍ‡ ÚÂÔÎÓÈ ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍÓÈ ‚Ó‰˚ ‚ Å‡-
ÂÌˆÂ‚Ó Ë ä‡ÒÍÓÂ ÏÓfl ‚ „ÓÎÓˆÂÌÂ [15, 25]. é ‡Ò-
ÔÓÒÚ‡ÌÂÌËË ‡ÚÎ‡ÌÚË˜ÂÒÍËı ‚Ó‰ ‰‡ÎÂÂ Ì‡ ‚ÓÒÚÓÍ ‚
ÓÍ‡ËÌÌ˚Â ÏÓfl Ö‚‡ÁËË Ë Ëı ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËË Ò
ÏÓ˘Ì˚Ï ÔÓÚÓÍÓÏ ÔÂÒÌ˚ı Â˜Ì˚ı ‚Ó‰ ËÁ‚ÂÒÚÌÓ
Ï‡ÎÓ. è‡ÎÂÓ„ÂÓ„‡ÙË˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ‚ ÏÓÂ
ã‡ÔÚÂ‚˚ı ‰‡˛Ú ‚ÓÁÏÓÊÌÓÒÚ¸ ·ÎËÊÂ ÔÓÌflÚ¸ ˝ÚË
ÔÓˆÂÒÒ˚.

Ç ‰‡ÌÌÓÈ ‡·ÓÚÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÂÁÛÎ¸Ú‡Ú˚
ÏËÍÓÔ‡ÎÂÓÌÚÓÎÓ„Ë˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ÒÓ‚ÂÏÂÌÌ˚ı
Ë „ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰ÍÓ‚ ˛„Ó-‚ÓÒÚÓ˜ÌÓÈ ¯ÂÎ¸ÙÓ-
‚ÓÈ ˜‡ÒÚË ÏÓfl ã‡ÔÚÂ‚˚ı. å˚ (‡) ËÁÛ˜‡ÎË ‡ÒÔÂ-
‰ÂÎÂÌËÂ ÒÚ‚ÓÓÍ ‰Ë‡ÚÓÏÓ‚˚ı ‚Ó‰ÓÓÒÎÂÈ Ë ‡ÍÓ-
‚ËÌ ‰ÓÌÌ˚ı ÙÓ‡ÏËÌËÙÂ ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ
ÓÒ‡‰ÍÓ‚ ‰Îfl ÛÒÚ‡ÌÓ‚ÎÂÌËfl ÍÓÂÎflˆËË Ò ÒÓ‚ÂÏÂÌ-
Ì˚ÏË ÙËÁËÍÓ-„ÂÓ„‡ÙË˜ÂÒÍËÏË ÛÒÎÓ‚ËflÏË, (·) ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ‚˚fl‚ÎÂÌÌ˚Â ÒÓ‚ÂÏÂÌÌ˚Â Á‡ÍÓÌÓÏÂ-
ÌÓÒÚË ÔË ËÌÚÂÔÂÚ‡ˆËË ‰‡ÌÌ˚ı ÔÓ ‡ÒÔÂ‰ÂÎÂ-
ÌË˛ ÏËÍÓÙÓÒÒËÎËÈ ‚ „ÓÎÓˆÂÌÓ‚˚ı ÓÚÎÓÊÂÌËflı
‰Îfl ‚˚ÔÓÎÌÂÌËfl ÂÍÓÌÒÚÛÍˆËÈ. Å˚ÎË ÛÚÓ˜ÌÂÌ˚
ÔÂ‰ÂÎ˚ Ë ÙÓÏ‡ ‚ÎËflÌËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÒÚÓÍ‡
. ãÂÌ˚ Ì‡ ÒÓ‚ÂÏÂÌÌ˚Â ¯ÂÎ¸ÙÓ‚˚Â ‡ÒÒÓˆË‡ˆËË
ÏËÍÓÓ„‡ÌËÁÏÓ‚ ÔËÔÓ‚ÂıÌÓÒÚÌÓ„Ó Ë ÔË‰ÓÌÌÓ-
„Ó ÒÎÓÂ‚ ̨ „Ó-‚ÓÒÚÓ˜ÌÓÈ ̃ ‡ÒÚË ÏÓfl ã‡ÔÚÂ‚˚ı. èË

ËÁÛ˜ÂÌËË ÍÓÎÓÌÓÍ ‰ÓÌÌ˚ı ÓÒ‡‰ÍÓ‚ ‚˚fl‚ÎÂÌ˚ ˝Ú‡-
Ô˚ Ô‡ÎÂÓ„ÂÓ„‡ÙË˜ÂÒÍËı ËÁÏÂÌÂÌËÈ ‚ ̋ ÚÓÏ ‡ÈÓÌÂ
‚ ÚÂ˜ÂÌËÂ ÔÓÁ‰ÌÂ„Ó „ÓÎÓˆÂÌ‡.

ê‡ÈÓÌ Ë Ï‡ÚÂË‡Î ËÒÒÎÂ‰Ó‚‡ÌËfl

åÓÂ ã‡ÔÚÂ‚˚ı ‡ÒÔÓÎ‡„‡ÂÚÒfl ‚ ˆÂÌÚ‡Î¸ÌÓÈ
˜‡ÒÚË Ó·¯ËÌÓ„Ó ëË·ËÒÍÓ„Ó ¯ÂÎ¸Ù‡ Ë fl‚ÎflÂÚÒfl
ÍÎ˛˜Â‚˚Ï ‡ÈÓÌÓÏ Ó·‡ÁÓ‚‡ÌËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó
·‡Î‡ÌÒ‡ Ë ÎÂ‰Ó‚Ó„Ó ÂÊËÏ‡ ÄÍÚËÍË [19]. ÅÓÎÂÂ
Ó‰ÌÓÈ ˜ÂÚ‚ÂÚË ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓÈ ÔÂÒÌÓÈ ‚Ó‰˚ ‚
ÄÍÚË˜ÂÒÍËÈ ÓÍÂ‡Ì ÔÓÒÚ‡‚ÎflÂÚÒfl ˜ÂÂÁ ÏÓÂ
ã‡ÔÚÂ‚˚ı, ‚ ÓÒÌÓ‚ÌÓÏ, ËÁ ·‡ÒÒÂÈÌ‡ . ãÂÌ˚ [16].
éÍÓÎÓ 90% „Ó‰Ó‚Ó„Ó Ó·˙ÂÏ‡ ÒÚÓÍ‡ . ãÂÌ˚ ÔÓ-
ËÒıÓ‰ËÚ Ò Ë˛Ìfl ÔÓ ÓÍÚfl·¸, ‚Ó ‚ÂÏfl ÎÂÚÌÂ„Ó ÔÓ-
‰ÛÍÚË‚ÌÓ„Ó ÔÂËÓ‰‡ [17]. èÓ‰ ‚ÎËflÌËÂÏ Â˜ÌÓ„Ó
ÒÚÓÍ‡ ‚ ÔË·ÂÊÌ˚ı ‡ÈÓÌ‡ı Ó·‡ÁÛÂÚÒfl ÒËÎ¸Ì‡fl
ÎÂÚÌflfl ÔËÔÓ‚ÂıÌÓÒÚÌ‡fl ÒÚ‡ÚËÙËÍ‡ˆËfl Ò ÓÔÂÒ-
ÌÂÌÌ˚Ï ‚ÂıÌËÏ ÒÎÓÂÏ 0–7 Ï, ÍÓÚÓ˚È ËÁÓÎËÓ-
‚‡Ì ÓÚ ÌËÊÌËı „ÓËÁÓÌÚÓ‚ ˜ÂÚÍËÏ ÒÂÁÓÌÌ˚Ï ÔËÍ-
ÌÓÍÎËÌÓÏ [2]. íËÏÓıÓ‚ [28] Ó·Ó·˘ËÎ ÓÒÌÓ‚Ì˚Â
Â„ËÓÌ‡Î¸Ì˚Â Ô‡‡ÏÂÚ˚ „Ë‰ÓÎÓ„ËË ÏÓfl ã‡Ô-
ÚÂ‚˚ı. áËÏÓÈ ‚ ÔÂ‰ÂÎ‡ı ÒÚ‡ˆËÓÌ‡ÌÓÈ ÔË·ÂÊ-
ÌÓÈ ÔÓÎ˚Ì¸Ë ‚Ó‰‡ ÓıÎ‡Ê‰‡ÂÚÒfl ‰Ó –2°ë, ‡ ÎÂÚÓÏ ‚
ÔË‰ÂÎ¸ÚÓ‚˚ı ‡ÈÓÌ‡ı ÚÂÏÔÂ‡ÚÛ‡ Ì‡ ÔÓ‚ÂıÌÓ-
ÒÚË ÏÓÊÂÚ ‰ÓÒÚË„‡Ú¸ 8–10°ë ÔÓ‰ ‚ÎËflÌËÂÏ ÓÚÌÓ-
ÒËÚÂÎ¸ÌÓ ÚÂÔÎÓÈ ‚Ó‰˚ ÒË·ËÒÍËı ÂÍ. ÅÓÎÂÂ 90%
‡ÒÔÂÒÌÂÌÌÓÈ ‚Ó‰˚ Ò ÒÓÎÂÌÓÒÚ¸˛ ≤10 psu (poten-
tial salinity units) ÎÓÍ‡ÎËÁÓ‚‡ÌÓ ‚·ÎËÁË ‰ÂÎ¸Ú˚
. ãÂÌ˚, ‚ ÓÒÌÓ‚ÌÓÏ, ‚ ‚ÓÒÚÓ˜ÌÓÈ ̃ ‡ÒÚË ÏÓfl ã‡Ô-
ÚÂ‚˚ı. éÚ˜ÂÚÎË‚˚È ÔÓÚÓÍ ‡ÒÔÂÒÌÂÌÌÓÈ ÔÓ‚Âı-
ÌÓÒÚÌÓÈ ‚Ó‰˚, ‚ ÍÓÚÓÓÏ Â˜Ì‡fl ‚Ó‰‡ ÒÓÒÚ‡‚ÎflÂÚ
≥50% ÔË Ó·˘ÂÈ ÒÓÎÂÌÓÒÚË ≤15 psu Ë ÚÂÏÔÂ‡ÚÛÂ
≥4–5°ë, Ì‡Ô‡‚ÎÂÌ ÓÚ ÒÂ‚ÂÓ-‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË
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àÁÛ˜ÂÌËÂ ‰Ë‡ÚÓÏÂÈ Ë ·ÂÌÚÓÒÌ˚ı ÙÓ‡ÏËÌËÙÂ Ì‡ ̄ ÂÎ¸ÙÂ ̨ „Ó-‚ÓÒÚÓ˜ÌÓÈ ̃ ‡ÒÚË ÏÓfl ã‡ÔÚÂ‚˚ı ÔÓ-
Í‡Á‡ÎÓ, ˜ÚÓ Ì‡Ë·ÓÎÂÂ ‡ÁÌÓÓ·‡ÁÌ˚Â Ë ·Ó„‡Ú˚Â ÔÓ ˜ËÒÎÂÌÌÓÒÚË ÒÓ‚ÂÏÂÌÌ˚Â ÍÓÏÔÎÂÍÒ˚ ÏËÍÓ-
ÙÓÒÒËÎËÈ Ó·‡ÁÛ˛ÚÒfl Ì‡ ÌÂ·ÓÎ¸¯ÓÏ Û‰‡ÎÂÌËË ÓÚ ‰ÂÎ¸Ú˚ . ãÂÌ˚, ‚ ÔÂ‰ÂÎ‡ı Ï‡„ËÌ‡Î¸ÌÓ„Ó ÙËÎ¸-
Ú‡ ÏÓfl ã‡ÔÚÂ‚˚ı. Ç ˝ÚÓÏ ‡ÈÓÌÂ ÒËÎ¸ÌÓ ‚˚‡ÊÂÌÓ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ ÔÂÒÌÓÈ ‚Ó‰˚ ÒË·ËÒÍËı ÂÍ
Ë ÏÓÒÍÓÈ ·‡ÒÒÂÈÌÓ‚ÓÈ ‚Ó‰˚, ‚ ÚÓÏ ˜ËÒÎÂ, ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl. åÂÒÚÌ˚Â ÔËÓ‰Ì˚Â
ÛÒÎÓ‚Ëfl ‚ ÔÓÁ‰ÌÂÏ „ÓÎÓˆÂÌÂ (ÔÓÒÎÂ‰ÌËÂ ~2300 ÎÂÚ) ÓÚ‡ÁËÎË ÓÒÌÓ‚Ì˚Â Â„ËÓÌ‡Î¸Ì˚Â Ë „ÎÓ·‡Î¸Ì˚Â
ËÁÏÂÌÂÌËfl Ô‡ÎÂÓÍÎËÏ‡Ú‡, ‚ÍÎ˛˜‡fl ÔÓÚÂÔÎÂÌËÂ ÒÂ‰ÌËı ‚ÂÍÓ‚ ~600–1100 ÎÂÚ Ì‡Á‡‰ Ë Ï‡Î˚È ÎÂ‰ÌË-
ÍÓ‚˚È ÔÂËÓ‰ ~100–600 ÎÂÚ Ì‡Á‡‰. äÓÏÂ ÚÓ„Ó, ÔÓ ‰‡ÌÌ˚Ï ÔÎ‡ÌÍÚÓÌÌ˚ı ÙÓ‡ÏËÌËÙÂ Ò‰ÂÎ‡ÌÓ
ÔÂ‰ÔÓÎÓÊÂÌËÂ Ó ‚ÓÁÏÓÊÌÓÏ ÒËÎ¸ÌÓÏ ‚ÎËflÌËË ÔÓÚÓÍ‡ ‡ÚÎ‡ÌÚË˜ÂÒÍÓÈ ‚Ó‰˚ ‚ ÓÔÚËÏÛÏÂ „ÓÎÓˆÂÌ‡
~5100–6200 ÎÂÚ Ì‡Á‡‰.
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‰ÂÎ¸Ú˚ . ãÂÌ˚ Í ÒÂ‚ÂÓ-Á‡Ô‡‰ÌÓÈ ˜‡ÒÚË Ó. äÓ-
ÚÂÎ¸Ì˚È [1, 13, 14, 28] (ËÒ. 1). ëÛ˘ÂÒÚ‚ÛÂÚ ÁÌ‡˜Ë-
ÚÂÎ¸Ì˚È „‡‰ËÂÌÚ ÒÓÎÂÌÓÒÚË ÔÓ‚ÂıÌÓÒÚÌÓÈ ‚Ó‰˚
ÓÚ ≤10 ‰Ó 28–30 psu ÔÓ Ì‡Ô‡‚ÎÂÌË˛ Í ÒÂ‚ÂÓ-Á‡-
Ô‡‰ÌÓÈ ˜‡ÒÚË ÏÓfl, „‰Â ÔÂÓ·Î‡‰‡˛Ú ıÓÎÓ‰Ì˚Â
(ÔÓ‚ÂıÌÓÒÚÌ‡fl ÚÂÏÔÂ‡ÚÛ‡ ≤1–2°ë) Ë ÒÓÎÂÌ˚Â
·‡ÒÒÂÈÌÓ‚˚Â ‡ÍÚË˜ÂÒÍËÂ ‚Ó‰Ì˚Â Ï‡ÒÒ˚. èË-
‰ÓÌÌ‡fl ‚Ó‰‡ ËÁÓÎËÓ‚‡Ì‡ ÓÚ ‚ÂıÌËı ÒÎÓÂ‚ ÓÒÌÓ‚-
Ì˚Ï Ë ÒÂÁÓÌÌ˚Ï ÔËÍÌÓÍÎËÌ‡ÏË [14]. Ç Ò‡ÏÓÈ ÏÂÎ-
ÍÓ‚Ó‰ÌÓÈ ˜‡ÒÚË ÏÓfl Ô‡‡ÏÂÚ˚ ÔË‰ÓÌÌÓÈ ‚Ó‰˚
Á‡‚ËÒflÚ ÓÚ ÁËÏÌÂÈ Ó·ÒÚ‡ÌÓ‚ÍË Ì‡ ÔÓ‚ÂıÌÓÒÚË, ÍÓ-
„‰‡ ÍÓÌ‚ÂÍˆËfl ‡ÒÔÓÒÚ‡ÌflÂÚÒfl ‰Ó ‰Ì‡, ÌÓ ÒÎ‡·Ó
ËÁÏÂÌfl˛ÚÒfl ÎÂÚÌËÏ ÔÂÒÌÓ‚Ó‰Ì˚Ï ÒÚÓÍÓÏ ËÁ-Á‡
ÔËÔÓ‚ÂıÌÓÒÚÌÓÈ ÒÚ‡ÚËÙËÍ‡ˆËË [14]. èÓ ‰‡Ì-
Ì˚Ï ËÁ World Ocean Atlas 2001 [12], ÚÂÏÔÂ‡ÚÛ‡ Û
‰Ì‡ ÔÓ ‚ÒÂÈ ‡Í‚‡ÚÓËË ÒÓÒÚ‡‚ÎflÂÚ ÓÚ –1 ‰Ó –2°ë, ‡
ÒÓ‰ÂÊ‡ÌËÂ ÍËÒÎÓÓ‰‡ ‰ÓÒÚË„‡ÂÚ 5.3–7.5 ÏÎ/Î.
èË‰ÓÌÌ‡fl ÒÓÎÂÌÓÒÚ¸ Ï‡ÎÓ ÏÂÌflÂÚÒfl ‚ ÔÂ‰ÂÎ‡ı
·‡ÒÒÂÈÌ‡, ÒÓÒÚ‡‚Îflfl ‚ ÒÂ‰ÌÂÏ 28–30 psu Ë ÚÓÎ¸ÍÓ
Û Ò‡ÏÓ„Ó ÔÓ·ÂÂÊ¸fl ÒÌËÊ‡flÒ¸ ‰Ó 20–25 psu [11].
ãÂÚÓÏ Ì‡ ÔÓ‚ÂıÌÓÒÚË ̨ ÊÌÓÈ ̃ ‡ÒÚË ÏÓfl ÔÓ‰ ‚ÓÁ-
‰ÂÈÒÚ‚ËÂÏ ÒËÎ¸Ì˚ı ˛ÊÌ˚ı ‚ÂÚÓ‚ ‡Á‚Ë‚‡˛ÚÒfl
ÛÒÚÓÈ˜Ë‚˚Â ÒÂ‚ÂÓÌ‡Ô‡‚ÎÂÌÌ˚Â ÚÂ˜ÂÌËfl, ‡ Ì‡
„ÎÛ·ËÌÂ Ó·‡ÁÛ˛ÚÒfl Â‚ÂÒË‚Ì˚Â, ÍÓÏÔÂÌÒ‡ˆËÓÌ-
Ì˚Â “‡Ô‚ÂÎÎËÌ„Ó‚˚Â” ÚÂ˜ÂÌËfl, ÍÓÚÓ˚Â ‚ ÒÎÓÂ
20–40 Ï ÏÓ„ÛÚ ÔËÌÓÒËÚ¸ Í ÔÓ·ÂÂÊ¸˛ ·ÓÎÂÂ ÚÂÔ-
ÎÛ˛ ‡ÚÎ‡ÌÚË˜ÂÒÍÛ˛ ‚Ó‰Û [1]. èÓ ÏÌÂÌË˛ ÑÏËÚ-
ÂÌÍÓ Ë ‰. [1], Â‚ÂÒË‚Ì˚Â ÚÂ˜ÂÌËfl ÏÓ„ÛÚ ·˚Ú¸
ÚËÔË˜Ì˚ ‰Îfl ÔÓ‰‚Ó‰Ì˚ı ÂÎËÍÚÓ‚˚ı Â˜Ì˚ı ‰Ó-
ÎËÌ Ì‡ ‚ÓÒÚÓÍÂ ÏÓfl ã‡ÔÚÂ‚˚ı (ËÒ. 1).

èÓÏËÏÓ ÔÂÒÌÓÈ ‚Ó‰˚, ÂÍË ÔËÌÓÒflÚ Ò ÒÛ¯Ë
·ÓÎ¸¯ËÂ Ï‡ÒÒ˚ Ó„‡ÌË˜ÂÒÍÓ„Ó Ë ÏËÌÂ‡Î¸ÌÓ„Ó ‚Â-
˘ÂÒÚ‚‡ ‚Ó ‚Á‚Â¯ÂÌÌÓÏ Ë ‡ÒÚ‚ÓÂÌÌÓÏ ‚Ë‰Â, ÍÓÚÓ-
˚Â ÏÓ·ËÎËÁÛ˛ÚÒfl ‚ ÏÓÒÍËÂ ÓÒ‡‰ÍË ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ‚·ÎËÁË ÛÒÚ¸Â‚ Ë ‚Ó ‚ÌÛÚÂÌÌËı ˜‡ÒÚflı
¯ÂÎ¸Ù‡ – ‚ Ï‡„ËÌ‡Î¸Ì˚ı ÙËÎ¸Ú‡ı, – „‰Â Ì‡Ë·Ó-
ÎÂÂ ÓÚ˜ÂÚÎË‚Ó ‚˚‡ÊÂÌÓ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ Â˜Ì˚ı
Ë ÏÓÒÍËı ‚Ó‰ [3]. Ç˚ÒÓÍËÂ ÒÍÓÓÒÚË ÒÂ‰ËÏÂÌÚ‡ˆËË
(>100 ÒÏ Á‡ 1000 ÎÂÚ) ‚ ÔÂ‰ÂÎ‡ı Ï‡„ËÌ‡Î¸ÌÓ„Ó
ÙËÎ¸Ú‡ ÏÓfl ã‡ÔÚÂ‚˚ı [5] ÒÎÛÊ‡Ú ÔÂ‰ÔÓÒ˚ÎÍÓÈ
ÔÓÎÛ˜ÂÌËfl ‚˚ÒÓÍÓ‡ÁÂ¯‡˛˘Ëı Á‡ÔËÒÂÈ ‡Á‚ËÚËfl
Ô‡ÎÂÓÒÂ‰˚ Ò ÏÓÏÂÌÚ‡ ÓÍÓÌ˜‡ÌËfl ÔÓÒÎÂ‰ÌÂ„Ó ÓÎÂ-
‰ÂÌÂÌËfl.

éÒÌÓ‚‡ ËÒÒÎÂ‰Ó‚‡ÌËfl – ‡Ì‡ÎËÁ ÏËÍÓÙÓÒÒËÎËÈ
ËÁ ‰ÓÌÌ˚ı ÓÒ‡‰ÍÓ‚: ‰Ë‡ÚÓÏÂÈ (ÍÂÏÌËÒÚ‡fl ÏËÍÓ-
ÙÎÓ‡) Ë ÙÓ‡ÏËÌËÙÂ (ËÁ‚ÂÒÚÍÓ‚‡fl ÏËÍÓÙ‡Û-
Ì‡). ä Ó·ÒÛÊ‰ÂÌË˛ Ú‡ÍÊÂ ÔË‚ÎÂ˜ÂÌ˚ Ò‚Â‰ÂÌËfl ÔÓ
ÒÔÓÓ‚Ó-Ô˚Î¸ˆÂ‚˚Ï ÍÓÏÔÎÂÍÒ‡Ï. ÄÒÒÓˆË‡ˆËË ‰Ë-
‡ÚÓÏÂÈ ÏÓfl ã‡ÔÚÂ‚˚ı ‚ÍÎ˛˜‡˛Ú ‚ ÒÂ·fl ‚Ë‰˚
ÔÂÒÌÓ- Ë ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰Ì˚Â, ÏÓÒÍËÂ, ÎÂ‰Ó‚˚Â,
ıÓÎÓ‰ÌÓ‚Ó‰Ì˚Â Ë, Ó˜ÂÌ¸ Â‰ÍÓ, ÛÏÂÂÌÌÓ-ÚÂÔÎÓ-
‚Ó‰Ì˚Â. éÌË ‰‡˛Ú ËÌÙÓÏ‡ˆË˛ Ó „Ë‰ÓÎÓ„Ë˜Â-
ÒÍËı ÛÒÎÓ‚Ëflı ÔÓ‚ÂıÌÓÒÚÌ˚ı, ‡ Ì‡ ÏÂÎÍÓ‚Ó‰¸Â Ë
ÔË‰ÓÌÌ˚ı ‚Ó‰: ÚÂÏÔÂ‡ÚÛÂ, ÒÓÎÂÌÓÒÚË, ‚ÓÁÏÓÊ-
ÌÓÏ ı‡‡ÍÚÂÂ ÎÂ‰Ó‚Ó„Ó ÔÓÍÓ‚‡, ÔËÚÓÍÂ ÔÂÒÌÓÈ
Â˜ÌÓÈ ‚Ó‰˚, ÔÓÌËÍÌÓ‚ÂÌËË ‚Ó‰Ì˚ı Ï‡ÒÒ ‡ÚÎ‡Ì-
ÚË˜ÂÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl. îÓ‡ÏËÌËÙÂ˚ ËÁÛ˜Â-
Ì˚ ‚Ó Ù‡ÍˆËË ≥0.05 ÏÏ. ÅÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ-
˚, Ó·Î‡‰‡˛˘ËÂ ÏÓÌÓÎËÚÌ˚ÏË ËÁ‚ÂÒÚÍÓ‚˚ÏË Ë

ÌÂÏÓÌÓÎËÚÌ˚ÏË (‡„„Î˛ÚËÌËÓ‚‡ÌÌ˚ÏË – ÒÓÒÚÓfl-
˘ËÏË ËÁ ÏËÌÂ‡Î¸Ì˚ı ˜‡ÒÚËˆ Ë ÒÍÎÂË‚‡˛˘Â„Ó
Í‡·ÓÌ‡ÚÌÓ„Ó ÒÂÍÂÚ‡) ‡ÍÓ‚ËÌ‡ÏË, ÓÚ‡Ê‡˛Ú
ÚÂÏÔÂ‡ÚÛÛ, ÒÚÂÔÂÌ¸ ‡˝‡ˆËË ‚ ÔË‰ÓÌÌÓÏ ÒÎÓÂ,
Ó·˘ËÈ ÛÓ‚ÂÌ¸ ·ËÓÔÓ‰ÛÍÚË‚ÌÓÒÚË Ë ÔÓÒÚÛÔÎÂÌËÂ
·ËÓ„ÂÌÌÓ„Ó ‚Â˘ÂÒÚ‚‡ Ì‡ ‰ÌÓ. èÎ‡ÌÍÚÓÌÌ˚Â ÙÓ‡-
ÏËÌËÙÂ˚ Á‡‚ËÒflÚ ÓÚ ÛÒÎÓ‚ËÈ ÔÓ‰ÔÓ‚ÂıÌÓÒÚÌÓÈ
‚Ó‰˚ Ë ÏÓ„ÛÚ „Ó‚ÓËÚ¸, ‚ Ì‡¯ÂÏ ÒÎÛ˜‡Â, Ó ÔËÚÓÍÂ
ÏÓÒÍËı ‚Ó‰Ì˚ı Ï‡ÒÒ ËÁ ‰Û„Ëı ·‡ÒÒÂÈÌÓ‚. ëÚÂÔÂÌ¸
ÒÓı‡ÌÌÓÒÚË ‰Ë‡ÚÓÏÂÈ Ë ÙÓ‡ÏËÌËÙÂ ÔÓÁ‚ÓÎflÂÚ
‚ Ó·˘ÂÏ ‚Ë‰Â ÓÔÂ‰ÂÎflÚ¸ ‡„ÂÒÒË‚ÌÓÒÚ¸ ‚Ó‰˚ ÔÓ
ÓÚÌÓ¯ÂÌË˛ Í ·ËÓ„ÂÌÌÓÏÛ ÍÂÏÌÂÁÂÏÛ Ë Í‡·ÓÌ‡-
ÚÛ. ëÔÓÓ‚Ó-Ô˚Î¸ˆÂ‚˚Â ÒÔÂÍÚ˚ ‰‡˛Ú Ó·˘ÂÂ
ÔÂ‰ÒÚ‡‚ÎÂÌËÂ Ó ‡Á‚ËÚËË ‡ÒÚËÚÂÎ¸ÌÓÒÚË Ì‡ ÔË-
ÎÂ„‡˛˘ÂÈ ÒÛ¯Â. ÑÎfl ÂÍÓÌÒÚÛÍˆËÈ ÔËÓ‰Ì˚ı
ÛÒÎÓ‚ËÈ „ÂÓÎÓ„Ë˜ÂÒÍÓ„Ó ÔÓ¯ÎÓ„Ó (Ô‡ÎÂÓÂÍÓÌ-
ÒÚÛÍˆËÈ) ËÒÔÓÎ¸ÁÛ˛ÚÒfl Ò‚Â‰ÂÌËfl Ó· Ó·ËÎËË ‡Á-
Ì˚ı ‚Ë‰Ó‚ ÏËÍÓÙÓÒÒËÎËÈ ‚ ÚÓÎ˘Â ÓÒ‡‰ÍÓ‚, ÓÚ‡-
ÁË‚¯ÂÏ Ô‡‡ÏÂÚ˚ ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚.

ê‡ÒÔÂ‰ÂÎÂÌËÂ ÏËÍÓÙÓÒÒËÎËÈ ËÒÒÎÂ‰Ó‚‡ÎÓÒ¸
Ì‡ ‚ÌÛÚÂÌÌÂÏ ¯ÂÎ¸ÙÂ ˛ÊÌÓÈ Ë ‚ÓÒÚÓ˜ÌÓÈ ˜‡-
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êËÒ. 1. èÓÎÓÊÂÌËÂ ËÁÛ˜ÂÌÌ˚ı ÒÚ‡ÌˆËÈ. 1 – ÒÚ‡ÌˆËfl;
2 – ÔÓÚÓÍ ÔÂÒÌÓÈ ÔÓ‚ÂıÌÓÒÚÌÓÈ ‚Ó‰˚ [1, 12, 13, 27];
3 – ÔÂ‰ÔÓÎÓÊËÚÂÎ¸Ì˚È ÔÓÚÓÍ ÔË‰ÓÌÌÓÈ ‚Ó‰˚ ‡Ú-
Î‡ÌÚË˜ÂÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl [1].
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å‡ÚÛÎ¸ Ë ‰.

ÒÚÂÈ ÏÓfl ã‡ÔÚÂ‚˚ı Ò „ÎÛ·ËÌÓÈ ÓÚ 12.5 ‰Ó 81 Ï –
ÓÚ ‰ÂÎ¸Ú˚ . ãÂÌ˚ ÔÓ ÔÓÙËÎflÏ ‚‰ÓÎ¸ ~130° Ë
~134° ‚.‰. ÏÂÊ‰Û 71° Ë 78° Ò.¯. (ËÒ. 1, Ú‡·Î. 1).
éÒ‡‰Ó˜Ì˚È Ï‡ÚÂË‡Î ÔÓÎÛ˜ÂÌ êÓÒÒËÈÒÍÓ-î‡Ì-
ˆÛÁÒÍÓÈ ˝ÍÒÔÂ‰ËˆËÂÈ SPASIBA Ì‡ çàë “üÍÓ‚
ëÏËÌËˆÍËÈ” ‚ 1991 „. [22]. èÓ·˚ ÔÓ‚ÂıÌÓÒÚÌÓ-
„Ó ÒÎÓfl ÓÒ‡‰ÍÓ‚ – ÚÂË„ÂÌÌ˚ı ÔÂÎËÚÓ‚˚ı ËÎÓ‚ –
ÓÚÓ·‡Ì˚ ‰ÌÓ˜ÂÔ‡ÚÂÎÂÏ “éÍÂ‡Ì”, ‡ ÓÒ‡‰ÍË „ÓÎÓ-
ˆÂÌ‡ – ÚÛ·ÍÓÈ ·ÓÎ¸¯Ó„Ó ‰Ë‡ÏÂÚ‡. éÒ‡‰ÍË ‚ ÍÓ-
ÎÓÌÍ‡ı ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÚÂË„ÂÌÌ˚ÏË ÔÂÎËÚÓ‚˚ÏË
ËÎ‡ÏË ÁÂÎÂÌÓ‚‡ÚÓ-˜ÂÌÓ„Ó ˆ‚ÂÚ‡, ÔÎÓÚÌÓÒÚ¸ ÍÓ-
ÚÓ˚ı Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ÌËÁ ÔÓ ‡ÁÂÁÛ.

Ñ‡ÎÂÂ ‚ ÚÂÍÒÚÂ Ó·ÒÛÊ‰‡˛ÚÒfl ÚÂ ÍÓÎÓÌÍË ÓÒ‡‰-
ÍÓ‚, ÔÓ ÍÓÚÓ˚Ï ÔÓÎÛ˜ÂÌ‡ Ì‡Ë·ÓÎÂÂ ‰ÓÒÚÓ‚ÂÌ‡fl
Ë ÌÂÔÂ˚‚Ì‡fl ÏËÍÓÔ‡ÎÂÓÌÚÓÎÓ„Ë˜ÂÒÍ‡fl ËÌ-
ÙÓÏ‡ˆËfl. éÔÂ‰ÂÎÂÌËfl ‚ÓÁ‡ÒÚ‡ ÓÒ‡‰ÍÓ‚, ÒÍÓÓ-
ÒÚÂÈ ÒÂ‰ËÏÂÌÚ‡ˆËË, ı‡‡ÍÚÂËÒÚËÍ‡ ÚÂË„ÂÌÌÓ„Ó
‚Â˘ÂÒÚ‚‡ ‚ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı Ì‡ÏË ÍÓÎÓÌÍ‡ı ‰‡Ì˚ ‚
ÔÛ·ÎËÍ‡ˆËflı äÛÔˆÓ‚‡ Ë ãËÒËˆ˚Ì‡ [5, 20]. äÓÂ-
ÎflˆËfl ÍÓÎÓÌÓÍ Ò‰ÂÎ‡Ì‡ ‚ ˝ÚËı ‡·ÓÚ‡ı Ì‡ ÓÒÌÓ‚Â
Á‡ÔËÒÂÈ Ï‡„ÌËÚÌÓÈ ‚ÓÒÔËËÏ˜Ë‚ÓÒÚË, ‡ ‚ÓÁ‡ÒÚ
ÓÒ‡‰ÍÓ‚ ‡ÒÒ˜ËÚ˚‚‡ÎÒfl ÔÓ ÒÂ‰ÌËÏ ÁÌ‡˜ÂÌËflÏ
ÒÍÓÓÒÚÂÈ ÒÂ‰ËÏÂÌÚ‡ˆËË, ÓÔÂ‰ÂÎÂÌÌ˚Ï ÔÓ ‡Ò-
ÔÂ‰ÂÎÂÌË˛ ‡‰ËÓÛ„ÎÂÓ‰‡ ‚ Ó„‡ÌË˜ÂÒÍÓÏ ‚Â˘Â-
ÒÚ‚Â. äÓÎÓÌÍ‡ 4 ‰ÎËÌÓÈ 300 ÒÏ Óı‚‡Ú˚‚‡ÂÚ ÔÓ-

ÒÎÂ‰ÌËÂ ~1760 ÎÂÚ. äÓÎÓÌÍ‡ 7 ‰ÎËÌÓÈ 292 ÒÏ Óı‚‡-
Ú˚‚‡ÂÚ ÔÓÒÎÂ‰ÌËÂ ~2320 ÎÂÚ. äÓÎÓÌÍ‡ 18 ‰ÎËÌÓÈ
215 ÒÏ Óı‚‡Ú˚‚‡ÂÚ ÔÓÒÎÂ‰ÌËÂ ~6200 ÎÂÚ.

êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ

ÑË‡ÚÓÏÂË ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚. äÓ-
ÎË˜ÂÒÚ‚Ó ‰Ë‡ÚÓÏÂÈ ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚
ÌÂ ÔÂ‚˚¯‡ÂÚ 1.3 × 106 ÒÚ‚ÓÓÍ ‚ 1 „ ÓÒ‡‰Í‡, ÔÓ‰-
Ú‚ÂÊ‰‡fl ‰‡ÌÌ˚Â äÂÏÂ‡ [13] Ó ÌÂ‚˚ÒÓÍÓÈ ‡ÍÍÛ-
ÏÛÎflˆËË ‰Ë‡ÚÓÏÂÈ ‚ ÒÓ‚ÂÏÂÌÌ˚ı ÓÚÎÓÊÂÌËflı
ÏÓfl ã‡ÔÚÂ‚˚ı. àı ‡ÒÔÂ‰ÂÎÂÌËÂ ÔÓ ‡Í‚‡ÚÓËË
ÌÂ ‡‚ÌÓÏÂÌÓ, ˜ÚÓ Ò‚flÁ‡ÌÓ, ‚ÂÓflÚÌÓ, Ò ÌÂÒÚ‡-
·ËÎ¸ÌÓÒÚ¸˛ ¯ÂÎ¸ÙÓ‚Ó„Ó „Ë‰ÓÎÓ„Ë˜ÂÒÍÓ„Ó Â-
ÊËÏ‡, ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍÓÈ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸˛ ÔÓ-
‚ÂıÌÓÒÚÌ˚ı ‚Ó‰, ˜‡ÒÚË˜Ì˚Ï ‡ÒÚ‚ÓÂÌËÂÏ ÍÂÏ-
ÌÂ‚˚ı Ô‡ÌˆËÂÈ ‰Ë‡ÚÓÏÂÈ, ÓÒÓ·ÂÌÌÓ ‚ ÏÓËÒÚ˚ı
‡ÈÓÌ‡ı, Ë ÁÌ‡˜ËÚÂÎ¸Ì˚Ï Ì‡ÍÓÔÎÂÌËÂÏ ÚÂË„ÂÌ-
ÌÓ„Ó Ï‡ÚÂË‡Î‡, ÍÓÚÓ˚È ÒËÎ¸ÌÓ “‡Á·‡‚ÎflÂÚ”
·ËÓ„ÂÌÌÛ˛ ÒÓÒÚ‡‚Îfl˛˘Û˛ ÓÒ‡‰Í‡ Ì‡ ÏÂÎÍÓ‚Ó‰-
ÌÓÏ ¯ÂÎ¸ÙÂ. ç‡Ë·ÓÎÂÂ ·Ó„‡Ú˚ ÔÓ ˜ËÒÎÂÌÌÓÒÚË Ë
‚Ë‰Ó‚ÓÏÛ ‡ÁÌÓÓ·‡ÁË˛ ÍÓÏÔÎÂÍÒ˚ ‰Ë‡ÚÓÏÂÈ,
Ì‡È‰ÂÌÌ˚Â Ì‡ ÒÚ‡ÌˆËflı ËÁ ÔËÛÒÚ¸Â‚ÓÈ ÔÓ‚ËÌ-
ˆËË ÓÚ ÔÓ·ÂÂÊ¸fl Í ÒÂ‚ÂÛ ‰Ó ~73.5° Ò.¯. (ÒÚ‡ÌˆËË
1–4), Ú.Â. ‚ ÁÓÌÂ Ï‡„ËÌ‡Î¸ÌÓ„Ó ÙËÎ¸Ú‡ ÏÓfl

í‡·ÎËˆ‡ 1.  åÂÒÚÓ ‚ÁflÚËfl ÔÓ· Ë ÒÍÓÓÒÚ¸ ÒÂ‰ËÏÂÌÚ‡ˆËË ‚ ÍÓÎÓÌÍ‡ı

‹ ÒÚ‡ÌˆËË 

äÓÓ‰ËÌ‡Ú˚
ÉÎÛ·ËÌ‡ ÏÓfl, 

Ï

éÛ‰ËÂ ÓÚ·Ó‡ ÔÓ·: 
Ñ˜ – ‰ÌÓ˜ÂÔ‡ÚÂÎ¸, 
íÅÑ – ÚÛ·Í‡ ·ÓÎ¸-

¯Ó„Ó ‰Ë‡ÏÂÚ‡

ÑÎËÌ‡ ‡ÁÂÁ‡, 
ÒÏ

ëÍÓÓÒÚ¸ 
ÒÂ‰ËÏÂÌÚ‡ˆËË, 
ÒÏ/1000 ÎÂÚ [5]c.¯. ‚.‰.

1 71°42´ 131°20´ 12.5 Ñ˜ 4
2 72°10´ 131°00´ 14.5 Ñ˜ 4
3 72°41´ 130°57´ 22 Ñ˜ 4
4 73°10´ 131°00´ 26 Ñ˜ 4
4 73°14´ 131°00´ 26 íÅÑ 300 170
5 73°55´ 129°59´ 21 Ñ˜ 4
6 74°21´ 130°00´ 20 Ñ˜ 4
7 74°53´ 129°59´ 37 íÅÑ 292 125
8 75°24´ 130°03´ 48 Ñ˜ 4
9 75°52´ 130°05.8´ 48 Ñ˜ 4

10 76°22.4´ 130°00.6´ 55 Ñ˜ 4
11 76°52´ 129°59.6´ 66 Ñ˜ 4
12 77°23´ 130°01´ 66 Ñ˜ 4
13 77°35´ 131°30´ 71 Ñ˜ 4
14 78°02´ 134°11´ 81 Ñ˜ 4
15 77°37´ 134°03´ 74 Ñ˜ 4
16 76°59´ 134°02´ 37 Ñ˜ 4
17 76°30.5´ 134°00´ 32.5 Ñ˜ 4
18 75°00´ 134°00´ 46 íÅÑ 215
19 76°30´ 134°00´ 33 Ñ˜ 4 34.5
36 74°52´ 127°30´ 20 Ñ˜ 4
37 71°38´ 130°22´ 13 Ñ˜ 4
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ã‡ÔÚÂ‚˚ı. ÇÒÂ„Ó ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚
ÓÔÂ‰ÂÎÂÌÓ 27 ‚Ë‰Ó‚, ÓÚÌÓÒfl˘ËıÒfl Í 22 Ó‰‡Ï
ÔÂÒÌÓ‚Ó‰ÌÓ„Ó Ë ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰ÌÓ„Ó „ÂÌÂÁËÒ‡, ‡
Ú‡ÍÊÂ 22 ÏÓÒÍËı Ú‡ÍÒÓÌ‡, ÓÚÌÓÒfl˘ËıÒfl Í 10 Ó-
‰‡Ï (Ú‡·Î. 2). ëÓı‡ÌÌÓÒÚ¸ Ô‡ÌˆËÂÈ ‰Ë‡ÚÓÏÂÈ ‚
fl‰Â ÔÓ· ÔÎÓı‡fl. äÓÏÂ ÚÓ„Ó, ÓÚ‰ÂÎ¸Ì˚Â ÙÓÏ˚
ÏËÍÓÙÓÒÒËÎËÈ ËÏÂ˛Ú ÚÓÌ˜‡È¯Û˛, ÚÛ‰ÌÓ ‡Á-
ÎË˜ËÏÛ˛ ÒÚÛÍÚÛÛ ÒÚ‚ÓÓÍ, ˜ÚÓ Á‡ÚÛ‰ÌflÂÚ
ÓÔÂ‰ÂÎÂÌËÂ Ëı ÚÓ˜ÌÓÈ ÒËÒÚÂÏ‡ÚË˜ÂÒÍÓÈ ÔËÌ‡‰-
ÎÂÊÌÓÒÚË.

ÑË‡ÚÓÏÓ‚˚Â ÍÓÏÔÎÂÍÒ˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚Ë‰‡ÏË
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ıÓÎÓ‰ÓÎ˛·Ë‚ÓÈ Ë ÛÏÂÂÌÌÓ-ıÓ-
ÎÓ‰ÓÎ˛·Ë‚ÓÈ ÔËÓ‰˚ ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰ÌÓ„Ó, ÔÂÒ-
ÌÓ‚Ó‰ÌÓ„Ó Ë ÏÓÒÍÓ„Ó „ÂÌÂÁËÒ‡. Ç ÔÓ‚ÂıÌÓÒÚÌÓÏ
ÒÎÓÂ ÓÒ‡‰ÍÓ‚ ÔËÛÒÚ¸Â‚Ó„Ó Â„ËÓÌ‡ (ÒÚ‡ÌˆËË 1–6)
ÔËÒÛÚÒÚ‚Û˛Ú Â‰ËÌË˜Ì˚Â ÏÓÒÍËÂ ‚Ë‰˚, ‚ ˜‡ÒÚÌÓ-
ÒÚË, Thalassiosira gravida, Thalassionema nitzschio-
ides, Chaetoceros spp. (ÒÔÓ˚), ‡ ‰ÓÏËÌËÛ˛Ú ‚Ë‰˚-
ÏÂÁÓ„‡ÎÓ·˚, Ó·ËÚ‡˛˘ËÂ ‚ ÒÓÎÓÌÓ‚‡Ú˚ı ‚Ó‰‡ı (ÒÓ-
ÎÂÌÓÒÚ¸ 5–20 psu) Ë ‚Ë‰˚-ÓÎË„Ó„‡ÎÓ·˚, ‡ÒÔÓ-
ÒÚ‡ÌÂÌÌ˚Â ‚ ÔÂÒÌ˚ı ‚Ó‰‡ı (ÒÓÎÂÌÓÒÚ¸ 0–5 psu).
ëÂ‰Ë ÏÂÁÓ- Ë ÓÎË„Ó„‡ÎÓ·Ó‚ Ì‡Ë·ÓÎÂÂ Á‡ÏÂÚÌ˚
Aulacosira granulata, A. italica, A. islandica, Navicula
pennata, N. clementis, Stephanodiscus astraea, Asteri-
onella formosa, Eunotia praerupta, Fragillaria sp.,
Cymbella sp. ç‡ÎË˜ËÂ ‚ ÍÓÏÔÎÂÍÒ‡ı ‰Ë‡ÚÓÏÂÈ ÚË-
ÔË˜ÌÓ ÔÂÒÌÓ‚Ó‰Ì˚ı ‚Ë‰Ó‚-„‡ÎÓÙÓ·Ó‚, ÔÓÎÌÓÒÚ¸˛
ËÒÍÎ˛˜‡˛˘Ëı ÔËÒÛÚÒÚ‚ËÂ ‚ ‚Ó‰Â ÏÓÒÍËı ÒÓÎÂÈ,
Ó·ÛÒÎÓ‚ÎÂÌÓ ‚˚ÌÓÒÓÏ Ëı ‚ ÏÓÂ Â˜Ì˚Ï ÒÚÓÍÓÏ.

Ç ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚ ÒÂ‚ÂÌÓÈ ‡Í‚‡-
ÚÓËË (ÒÚ‡ÌˆËË 7–19) ‚ ‡ÒÒÓˆË‡ˆËflı ‰Ë‡ÚÓÏÂÈ ‰Ó-
ÏËÌËÛ˛Ú ÏÓÒÍËÂ Ë ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰Ì˚Â ÙÓÏ˚:
Thalassiosira decipiens, Th. excentrica, Th. bramaputra
var. septentrionalis, Chaetoceros subsecundus, Ch. fur-
cellatus, Ch. mitra, Navicula distans, Nitzschia oceani-
ca, Paralia sulcata Ë ‰. èÂÒÌÓ‚Ó‰Ì˚Â ‰Ë‡ÚÓÏÂË ‚
ÍÓÏÔÎÂÍÒ‡ı ÏÓËÒÚÓ„Ó Û˜‡ÒÚÍ‡ ÔÓ˜ÚË ÌÂ Ì‡È‰ÂÌ˚.

ÅÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ˚ ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ
ÒÎÓÂ ÓÒ‡‰ÍÓ‚. ÇÒÂ„Ó ‚ Ì‡¯ÂÏ Ï‡ÚÂË‡ÎÂ (ÒÓ‚Â-
ÏÂÌÌÓÏ Ë ËÒÍÓÔ‡ÂÏÓÏ) Ì‡È‰ÂÌÓ 88 ‚Ë‰Ó‚ ÙÓ‡ÏË-
ÌËÙÂ, ËÁ ÍÓÚÓ˚ı ÔÓ‰‡‚Îfl˛˘ÂÂ ·ÓÎ¸¯ËÌÒÚ‚Ó
ÔÂ‰ÒÚ‡‚ÎÂÌÓ ·ÂÌÚÓÒÌ˚ÏË ÙÓÏ‡ÏË. Ç ÔÓ‚Âı-
ÌÓÒÚÌ˚ı (ÒÓ‚ÂÏÂÌÌ˚ı) ÓÒ‡‰Í‡ı ‚ÒÚÂ˜ÂÌ‡ ‡ÁÌÓ-
Ó·‡ÁÌ‡fl Ù‡ÛÌ‡ ÏÓÎÎ˛ÒÍÓ‚ (·Ë‚‡Î¸‚ËÈ Ë „‡ÒÚÓ-
ÔÓ‰) Ë ÌÂÒÍÓÎ¸ÍÓ ‚Ë‰Ó‚ ÓÒÚ‡ÍÓ‰.

ÅÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ˚ (Åî) ËÁ ÔÓ‚ÂıÌÓÒÚ-
ÌÓ„Ó ÒÎÓfl ÓÒ‡‰ÍÓ‚ ÔËÌ‡‰ÎÂÊ‡Ú Í 57 ‚Ë‰‡Ï, ·ÓÎ¸-
¯ËÌÒÚ‚Ó ËÏÂÂÚ ËÁ‚ÂÒÚÍÓ‚˚Â ‡ÍÓ‚ËÌ˚ (Ú‡·Î. 3).
ç‡ËÏÂÌ¸¯ÂÂ ̃ ËÒÎÓ ‚Ë‰Ó‚ (2–4) Ë ÏËÌËÏ‡Î¸Ì‡fl Ó·-
˘‡fl ÍÓÌˆÂÌÚ‡ˆËfl (‰Ó 20 ˝ÍÁÂÏÔÎflÓ‚ ‚ ÓÚÏ˚ÚÓÈ
ÔÓ·Â ‚ÂÒÓÏ ~20 „) Ó·Ì‡ÛÊÂÌ˚ Ì‡ ÏÂÎÍÓ‚Ó‰Ì˚ı
ÒÚ‡ÌˆËflı 1 Ë 37 Ò „ÎÛ·ËÌ˚ 12.5–13 Ï, ‡ÒÔÓÎÓÊÂÌ-
Ì˚ı ‚ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÈ ·ÎËÁÓÒÚË Í ÛÒÚ¸˛ . ãÂ-
Ì˚, ‡ Ú‡ÍÊÂ Ì‡ ÒÚ‡ÌˆËË 36 Ò „ÎÛ·ËÌ˚ 20 Ï. ç‡ ·Ó-
ÎÂÂ Û‰‡ÎÂÌÌ˚ı ÓÚ ·ÂÂ„‡ ÒÚ‡ÌˆËflı Ò „ÎÛ·ËÌÓÈ 15–
48 Ï ˜ËÒÎÓ ‚Ë‰Ó‚ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‰Ó 11–23. å‡ÍÒË-
ÏÛÏ ˜ËÒÎ‡ ‚Ë‰Ó‚ Ë Ó·˘ÂÈ ˜ËÒÎÂÌÌÓÒÚË Åî ÓÚÏÂ-
˜ÂÌ Ì‡ ÒÚ. 4. Ç ÔflÚË ÔÓ·‡ı Ò „ÎÛ·ËÌ˚ 12–25 Ï

‚ÒÚÂ˜ÂÌ˚ Â‰ËÌË˜Ì˚Â ‡ÍÓ‚ËÌ˚ ÔÎ‡ÌÍÚÓÌÌ˚ı
ÙÓ‡ÏËÌËÙÂ Globigerina spp., ‚ ÚÓÏ ˜ËÒÎÂ Ì‡
ÒÚ‡ÌˆËflı 3 Ë 4 – ÔÓ 6 ˝ÍÁÂÏÔÎflÓ‚.

ÇË‰˚ Ò ÏÓÌÓÎËÚÌ˚ÏË ËÁ‚ÂÒÚÍÓ‚˚ÏË ‡ÍÓ‚ËÌ‡-
ÏË ÒÓÒÚ‡‚Îfl˛Ú ÔÂÓ·Î‡‰‡˛˘Û˛ ‰ÓÎ˛ ÔÓ ˜ËÒÎÂÌ-
ÌÓÒÚË ˝ÍÁÂÏÔÎflÓ‚ ‚ Ì‡ÒÂÎÂÌËË Åî Ì‡ ËÁÛ˜ÂÌÌ˚ı
ÒÚ‡ÌˆËflı. èÓ˜ÚË ÔÓÎÓ‚ËÌ‡ (24) ËÁ ‚ÒÚÂ˜ÂÌÌ˚ı
‚Ë‰Ó‚ Åî ‚ ÔÓ‚ÂıÌÓÒÚÌ˚ı ÓÒ‡‰Í‡ı ÏÓfl ËÏÂ˛Ú
‡„„Î˛ÚËÌËÓ‚‡ÌÌ˚Â (ÌÂÏÓÌÓÎËÚÌ˚Â) ‡ÍÓ‚ËÌ˚.
ç‡ Ëı ‰ÓÎ˛ ÔËıÓ‰ËÚÒfl ÓÚ 15 ‰Ó 37% ÓÚ ÒÛÏÏ‡ÌÓ-
„Ó ̃ ËÒÎ‡ ̋ ÍÁÂÏÔÎflÓ‚ ‚ ÚÂı ÔÓ·‡ı, „‰Â ‚ÓÁÏÓÊÌ˚
ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚Â ÔÓ‰Ò˜ÂÚ˚ ‚Ë‰Ó‚˚ı ÒÓÓÚÌÓ¯Â-
ÌËÈ. å‡ÒÒÓ‚˚Â (ÔÓ ‚˚ÒÓÍÓÏÛ ‡·ÒÓÎ˛ÚÌÓÏÛ ÒÓ‰Â-
Ê‡ÌË˛ ˝ÍÁÂÏÔÎflÓ‚) ÔÓÔÛÎflˆËË ‡„„Î˛ÚËÌËÛ˛-
˘Ëı Ë ËÁ‚ÂÒÚÍÓ‚˚ı ‚Ë‰Ó‚ ‡Á‚Ë‚‡˛ÚÒfl Ì‡ Ó‰ÌËı Ë
ÚÂı ÊÂ ·ËÓÚÓÔ‡ı. Ç ˝ÚËı ‡ÒÒÓˆË‡ˆËflı ÔÓ˜ÚË ‚ÒÂ
‡ÍÓ‚ËÌ˚ Ë ‡„„Î˛ÚËÌËÛ˛˘Ëı, Ë ËÁ‚ÂÒÚÍÓ‚˚ı
‚Ë‰Ó‚ ËÏÂ˛Ú ıÓÓ¯Û˛ ÒÓı‡ÌÌÓÒÚ¸. Ç Ó˜ÂÌ¸ ·Â‰-
Ì˚ı ‡ÒÒÓˆË‡ˆËflı Ì‡ Ò‡Ï˚ı ÔË·ÂÊÌ˚ı Û˜‡ÒÚÍ‡ı
‰Ì‡ ÏËÍÓÙ‡ÛÌ‡ ÙÓ‡ÏËÌËÙÂ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ‚
ÓÒÌÓ‚ÌÓÏ ËÁ‚ÂÒÚÍÓ‚˚ÏË ‚Ë‰‡ÏË. ëÓı‡ÌÌÓÒÚ¸ ÔÓ-
˜ÚË ‚ÒÂı ‡ÍÓ‚ËÌ Á‰ÂÒ¸ ÔÎÓı‡fl. ë‡ÏË ‡ÍÓ‚ËÌ˚
ÛÚÓÌ˜ÂÌÌ˚Â, Ò Ï‡ÚÓ‚ÓÈ ÔÓ‚ÂıÌÓÒÚ¸˛; ÏÂÊÍ‡ÏÂ-
Ì˚Â ¯‚˚ Ë ÛÒÚ¸fl ÔÓÒÎÂÊË‚‡˛ÚÒfl Ò ÚÛ‰ÓÏ; ˜‡-
ÒÚ˚ Ù‡„ÏÂÌÚ˚; ËÌÓ„‰‡ ÒÓı‡ÌflÂÚÒfl ÚÓÎ¸ÍÓ ıËÚË-
ÌÓ‚‡fl ÓÒÌÓ‚‡ ‡ÍÓ‚ËÌ. ëÓÒÚ‡‚ Ù‡ÛÌ˚ Ë Ó·ÎËÍ ‡-
ÍÓ‚ËÌ ‚ ·Â‰Ì˚ı ‡ÒÒÓˆË‡ˆËflı Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó
‚˚ÒÓÍÓÈ ‡„ÂÒÒË‚ÌÓÒÚË ÔË‰ÓÌÌÓÈ ‚Ó‰˚ ÔË-
ÛÒÚ¸Â‚ÓÈ ÁÓÌ˚ Í Í‡·ÓÌ‡ÚÌ˚Ï ËÓÌ‡Ï. èÓÒÚÓÂ-
ÌËÂ ‡„„Î˛ÚËÌËÛ˛˘ËÏË ‚Ë‰‡ÏË Ò‚ÓËı ‡ÍÓ‚ËÌ ‚
˝ÚËı ÛÒÎÓ‚Ëflı ÓÒÓ·ÂÌÌÓ Á‡ÚÛ‰ÌÂÌÓ, ‡ ‡ÁÛ¯Â-
ÌËÂ Ëı ‡ÍÓ‚ËÌ, ‚ ÍÓÚÓ˚ı ‡„„Î˛ÚËÌËÓ‚‡ÌÌ˚Â
˜‡ÒÚËˆ˚ ÒÍÂÔÎÂÌ˚ Í‡·ÓÌ‡ÚÌ˚Ï ˆÂÏÂÌÚÓÏ, ÔÓ-
ÒÎÂ ÓÚÏË‡ÌËfl ÓÒÓ·Ë ÔÓËÒıÓ‰ËÚ ·˚ÒÚÓ.

Ç ÍÓÏÔÎÂÍÒ‡ı ÔÓÒÚÓflÌÌÓ ‚ ·ÓÎ¸¯ÓÏ ÍÓÎË˜Â-
ÒÚ‚Â ÔËÒÛÚÒÚ‚ÛÂÚ ‚Ë‰ Retroelphidium clavatum (‰Ó
27.78%). éÌ Ó·Î‡‰‡ÂÚ Ì‡Ë·ÓÎÂÂ ÛÒÚÓÈ˜Ë‚ÓÈ Í ‡Ò-
Ú‚ÓÂÌË˛ ‡ÍÓ‚ËÌÓÈ. Ç ·ÓÎ¸¯ÂÈ ˜‡ÒÚË ÔÓ·
ÛÒÚÓÈ˜Ë‚Ó ‚ÒÚÂ˜‡˛ÚÒfl Ë Ó·‡ÁÛ˛Ú ÁÌ‡˜ËÚÂÎ¸-
Ì˚Â ÍÓÌˆÂÌÚ‡ˆËË ‚ Ì‡Ë·ÓÎÂÂ ·Ó„‡Ú˚ı ‡ÒÒÓˆË‡-
ˆËflı ‚Ë‰˚ Protelphidium orbiculare (‰Ó 39.79%),
Buccella frigida (‰Ó 22.5%), Elphidium subarcticum
(‰Ó 19.21%), Elphidiella groenlandica (‰Ó 9%). Ç ÓÚ-
‰ÂÎ¸Ì˚ı ÔÓ·‡ı ‚ÒÚÂ˜ÂÌ˚ Quinqueloculina sem-
inula (ÚÓÎ¸ÍÓ Ì‡ ÒÚ. 2 45.17%), Pyrgo sp. (ÚÓÎ¸ÍÓ Ì‡
ÒÚ. 3 5.4%). ëÓÒÚ‡‚ ‡„„Î˛ÚËÌËÛ˛˘Ëı ÙÓ‡ÏËÌË-
ÙÂ ÂÁÍÓ ÏÂÌflÂÚÒfl Ì‡ ‡ÁÌ˚ı ÒÚ‡ÌˆËflı. Ç fl‰Â
ÔÓ· Ì‡È‰ÂÌÓ ‚˚ÒÓÍÓÂ ÒÓ‰ÂÊ‡ÌËÂ Ammotium cas-
sis (‰Ó 30.56%), Textularia torquata (‰Ó 18.36%),
Reophax scorpiurus (‰Ó 12.46%), Astrorhiza sp.(ÚÓÎ¸-
ÍÓ Ì‡ ÒÚ. 2 10.38%), Reophanus oviculus (‰Ó 4.36%),
Trochammina rotaliformis (ÚÓÎ¸ÍÓ Ì‡ ÒÚ. 6 4.84%),
Hyperammina elongata (ÚÓÎ¸ÍÓ Ì‡ ÒÚ. 6 4.5%).

ëÔÓÓ‚Ó-Ô˚Î¸ˆÂ‚˚Â ÒÔÂÍÚ˚ ‚ ÔÓ‚ÂıÌÓÒÚ-
ÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚. Ç ÔÓ·‡ı ÒÓ‚ÂÏÂÌÌ˚ı ÓÒ‡‰ÍÓ‚
ËÁÛ˜ÂÌÌÓ„Ó ‡ÈÓÌ‡ Ì‡È‰ÂÌ˚ ‡ÁÌÓÓ·‡ÁÌ˚Â ÒÔÓ-
Ó‚Ó-Ô˚Î¸ˆÂ‚˚Â ÒÔÂÍÚ˚ ıÓÓ¯ÂÈ ÒÓı‡ÌÌÓÒÚË,
‚ Ó·˘ÂÏ ‚Ë‰Â ÓÚ‡Ê‡˛˘ËÂ ÒÓÒÚ‡‚ ÚÛÌ‰Ó‚˚ı ‡Ò-
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å‡ÚÛÎ¸ Ë ‰.

í‡·ÎËˆ‡ 2.  ÑË‡ÚÓÏÂË ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚ (˝ÍÁ./ÔÂÔ‡‡Ú)

ëÚ‡ÌˆËË 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19

é·˘ÂÂ ˜ËÒÎÓ ‚Ë‰Ó‚ 13 13 15 7 2 1 5 2 7 3 7 3 2 6 8 14 5 2
óËÒÎÓ ÏÓÒÍËı ‚Ë‰Ó‚ 5 7 4 2 0 1 4 1 6 2 6 3 2 5 6 8 5 3
óËÒÎÓ ÔÂÒÌÓ- Ë ÒÓÎÓÌÓ‚‡ÚÓ-
‚Ó‰Ì˚ı ‚Ë‰Ó‚ 8 6 11 5 2 0 1 1 1 1 1 0 0 1 2 6 0 0

èÂÒÌÓ‚Ó‰Ì˚Â Ë ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰Ì˚Â ‚Ë‰˚
Achnanthes sp. 1
Amphiprora sp. 1
Asterionella formosa 1
Aulacosira granulata 1 1
A. islandica 15 10 2
A. italica 1 14 15 20
Aulacosira sp. 2
Cyclotella kutzingiana 1
Cymbella borealis 1
Diatoma sp. 1 1
Dimerogramma sp. 1
Diploneis smithii 1
Eunotia praerupta 1 1 1 1 1
Fragillaria striatula 4
Fragillaria sp. 2 4
Gomphonema parvulum 1 1
Melosira arenaria 1
M. undulata 1
Navicula clementis 1
Navicula sp. 1 1 1 1
Peronia sp. 1
Pinnularia sp. 1 1 1 2
Stephanodiscus astraea 1
Surirella sp. 1
Synedra ulna 1 1 1
Tabellaria flocculosa 1

åÓÒÍËÂ ‚Ë‰˚
Bacterosira fragilis 1
Chaetoceros furcellatus 3
Ch. holsaticus 3
Ch. mitra 1 1 2
Ch. subsecundus 1 10 5
Chaetoceros sp. 2 4 1 1 1 1
Coscinodiscus crenulatus 1
Coscinodiscus sp. 1 2 1 1 1 1 1 1 1
Navicula distans 1 2 1 1 4
Nitzschia oceanica 3 2 3
Paralia sulcata 1 2 3 1 3
Porosira glacialis 1
Roperia tesselata 1
Stephanopyxis sp. 1
Thalassionema nitzschioides 2 1 1 1
Thalassiosira bramaputra
var. septentrionalis 1 1 1 5 4
Th. hyalina 3 5 1 5 1
Th. decipiens 1 1
Th. excentrica 1
Th. gravida 3
Th. nordenskioldii 3 1
Thalassiosira sp. 1 1 1 2 1
Thalassiothrix longissima 1 1



éäÖÄçéãéÉàü      ÚÓÏ 47      ‹ 1      2007

ëÓ‚ÂÏÂÌÌ˚Â Ë ÔÓÁ‰ÌÂ„ÓÎÓˆÂÌÓ‚˚Â ÔËÓ‰Ì˚Â ÛÒÎÓ‚Ëfl 95

í‡·ÎËˆ‡ 3.  ÅÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ˚ (Åî) ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚

ëÚ‡ÌˆËËË 1 2 3 4 6 8 36 37 2 3 4 6 8

ÉÎÛ·ËÌ‡ ÏÓfl, Ï 12 15 22 25 18 48 2 13
óËÒÎÓ ‚Ë‰Ó‚ Åî 3 11 15 23 2 15 3 4
óËÒÎÓ ÔÓ‰Ò˜ËÚ‡ÌÌ˚ı ˝ÍÁ. Åî 4 963 111 1547 289 432 12 19
ÑÓÎfl ‡„„Î˛ÚËÌËÛ˛˘Ëı Åî, % 0 15 23 35 29 37 8 5

˝ÍÁÂÏÔÎfl˚ ‚ ÔÓ·Â %

Ä„„Î˛ÚËÌËÛ˛˘ËÂ ‚Ë‰˚
Astrorhiza sp. 100 10.38
Hippocrepina indivisa 1 0.35
Rhizammina alta 10 3.46
Thurammina sp. 1 10 0.90 0.65
Sorosphaera sp. 1 1 0.35 0.23
Hyperammina elongata 13 4.50
Reophanus oviculus 42 1 64 4.36 0.90 4.14
Reophax arctica 4 1.38
Reophax curtus 11 0.71
Reophax scorpiurus 13 120 36 6 11.71 7.76 12.46 1.39
Cribrostomoides crassimargo 13 3.01
Cribrostomoides sp. 8 0.52
Recurvoides contortus 10 2.31
Ammotium cassis 5 28 132 4.50 1.81 30.56
Eggerella advena 2 4 3 1 1.80 0.26 1.04
Trochammina inflata 1 12 1 0.90 0.78 0.35
Trochammina rotaliformis 14 4.84
Trochammina sp. 1
Cyclammina sp. 4 0.26
Spiroplectammina biformis 4 0.26
Textularia torquata 3 284 2.70 18.36

àÁ‚ÂÒÚÍÓ‚˚Â ‚Ë‰˚
Cyclogyra sp. 8 0.83
Quinqueloculina agglutinata 2 0.69
Quinqueloculina seminula 435 45.17
Quinqueloculina stalkeri 1 0.35
Pyrgo williamsoni 8 1.85
Pyrgo sp. 6 5.40
Gordiospira arctica 10 9.01
Pyrulina sp. 8 0.83
Dentalina baggi 2 0.13
Fissurina marginata 8 0.83
Fissurina ventricosa 4 0.26
Pateoris haueinoides 1 0.35
Esosyrinx curta 8 1 14 0.52 0.35 3.24
Laryngosigma sp. 2 0.13
Protelphidium depressulum 9 0.58
Protelphidium orbiculare 268 115 69 17.32 39.79 15.97
Elphidium bartletti 15 3.47
Elphidium subarcticum 1 185 19 44 6 1 2 19.21 17.12 2.84 2.08 0.23
Retroelphidium clavatum 2 56 25 220 22 120 9 2 5.82 22.52 14.22 7.61 27.78
Elphidiella groenlandica 15 5 46 26 7 14 4.50 2.97 9.00 1.62 1.62
Buccella inusitata 7 2.42
Buccella frigida 104 14 348 23 2 10.80 12.61 22.50 7.96 0.46
ëassidulina reniforme 32 7.41
Bulimina sp. 2 0.46
Islandiella islandica 41 2 2.65 0.69

èÎ‡ÌÍÚÓÌÌ˚Â 
ÙÓ‡ÏËÌËÙÂ˚
Globigerina spp. 1 2 6 6 2 0.21 5.40 0.39
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å‡ÚÛÎ¸ Ë ‰.

ÚËÚÂÎ¸Ì˚ı ‡ÒÒÓˆË‡ˆËÈ ‚ ÌËÁÓ‚¸flı ÂÍ ãÂÌ˚ Ë
üÌ˚. ëÓ‰ÂÊ‡ÌËÂ ÒÔÓ ÁÂÎÂÌ˚ı Ë ÒÙ‡„ÌÓ‚˚ı
ÏıÓ‚ (Bryales, Sphagnales), ‡ Ú‡ÍÊÂ Ô‡ÔÓÓÚÌËÍÓ‚
ÒÂÏ. Polypodiaceae ÒÓÒÚ‡‚ÎflÂÚ ÓÚ 10 ‰Ó 25%. ÇÂÒ¸-
Ï‡ ‡ÁÌÓÓ·‡ÁÂÌ ÒÓÒÚ‡‚ Ô˚Î¸ˆ˚ Ú‡‚flÌËÒÚ˚ı
‡ÒÚÂÌËÈ: ÒÂÏ. Rosaceae (ÓÁÓˆ‚ÂÚÌ˚Â), ÒÂÏ. Ra-
nunculaceae (Î˛ÚËÍÓ‚˚Â), ÒÂÏ. Cyperaceae (ÓÒÓÍÓ-
‚˚Â), ÒÂÏ. Ericaceae (‚ÂÂÒÍÓ‚˚Â), ÒÂÏ. Caryophyl-
laceae („‚ÓÁ‰Ë˜Ì˚Â), ÒÂÏ. Valerianaceae (‚‡ÎÂË‡-
ÌÓ‚˚Â), ÒÂÏ. Poaceae (ÁÎ‡ÍË), ÒÂÏ. Chenopodiaceae
(Ï‡Â‚˚Â), ÒÂÏ. Asteraceae (‡ÒÚÓ‚˚Â), Artemisia
(ÔÓÎ˚Ì¸). á‡ÏÂÚÌÓ ÔËÒÛÚÒÚ‚ËÂ Ô˚Î¸ˆ˚ ‰Â‚ÂÒ-
Ì˚ı ‡ÒÚÂÌËÈ: „ÛÔÔ˚ ÒÓÒÂÌ Pinus pumila, P. sibir-
ica, P. silvestris, ÂÎË Picea, Í‡ÎËÍÓ‚ÓÈ ÓÎ¸ıË Aln-
aster, „ÛÔÔ˚ ·ÂÂÁ Betula exilis, B. nana, Ë‚˚ Salix;
ÔË ˝ÚÓÏ ‚ ÒÓÒÚ‡‚Â ‰Â‚ÂÒÌÓÈ „ÛÔÔ˚ ÒÓ‰ÂÊ‡ÌËÂ
P. pumila ÏÓÊÂÚ ‰ÓÒÚË„‡Ú¸ 80%, B. nana – 15–20%.
ÅÂÂÁ‡ B. nana fl‚ÎflÂÚÒfl Ó·˚˜Ì˚Ï ˝ÎÂÏÂÌÚÓÏ
ÚÛÌ‰Ó‚˚ı Ë ÎÂÒÓÚÛÌ‰Ó‚˚ı ‡ÒÒÓˆË‡ˆËÈ. ÅÓÎ¸-
¯ÓÂ ÒÓ‰ÂÊ‡ÌËÂ P. pumila Ó·˙flÒÌflÂÚÒfl ÚÂÏ, ˜ÚÓ
Ô˚Î¸ˆ‡ ÒÓÒÂÌ ËÁ-Á‡ Ò‚ÓÂÈ ÏÓÙÓÎÓ„ËË ÎÂ„ÍÓ Ë ‚
·ÓÎ¸¯Ëı ÍÓÎË˜ÂÒÚ‚‡ı ÔÂÂÌÓÒËÚÒfl ‚ÓÁ‰Û¯Ì˚ÏË
ÔÓÚÓÍ‡ÏË Ì‡ ‡ÒÒÚÓflÌËfl 1000–1500 ÍÏ ÓÚ ÏÂÒÚ‡
ÔÓ‰ÛÍˆËË [4]. Ñ‡ÎÂÂ ‚ ÚÂÍÒÚÂ ÔÓÁ‰ÌÂ„ÓÎÓˆÂÌÓ‚˚Â
ÒÔÓÓ‚Ó-Ô˚Î¸ˆÂ‚˚Â ÒÔÂÍÚ˚ ‰ÂÚ‡Î¸ÌÓ ÌÂ Ó·ÒÛÊ-
‰‡˛ÚÒfl, ÌÓ Ëı ÓÒÌÓ‚Ì˚Â ı‡‡ÍÚÂËÒÚËÍË ÔË‚ÎÂ-
˜ÂÌ˚ ‰Îfl Ô‡ÎÂÓÍÎËÏ‡ÚË˜ÂÒÍËı ‚˚‚Ó‰Ó‚. Ç ˜‡ÒÚ-
ÌÓÒÚË, ‚ ÍÓÎÓÌÍ‡ı ‚˚‰ÂÎflÂÚÒfl ËÌÚÂ‚‡Î, „‰Â

Ô˚Î¸ˆÂ‚˚Â ÍÓÏÔÎÂÍÒ˚ Ó·Ó„‡˘ÂÌ˚ Ô˚Î¸ˆÓÈ ÎÂ-
ÒÓÚÛÌ‰Ó‚˚ı ̋ ÎÂÏÂÌÚÓ‚: ·ÂÂÁ˚, ÓÎ¸ıË Alnus, ‡Á-
Ì˚ı ÍÛÒÚ‡ÌË˜ÍÓ‚ (Ë‚˚, ‚ÂÂÒÍÓ‚˚Â), ‡ÁÎË˜Ì˚ı
Ú‡‚flÌËÒÚ˚ı (ÓÒÓÍÓ‚˚Â, ÁÎ‡ÍË, ÔÓÎ˚Ì¸, Ï‡Â-
‚˚Â).

ÑË‡ÚÓÏÂË ‚ ÍÓÎÓÌÍ‡ı „ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰ÍÓ‚.
äÓÎÓÌÍ‡ 4 (ËÒ. 2). ÑË‡ÚÓÏÂË ËÁÛ˜ÂÌ˚ ‚ 17 Ó·‡Á-
ˆ‡ı. àÌÚÂ‚‡Î ÓÚ·Ó‡ ÔÓ· – Í‡Ê‰˚Â 20 ÒÏ. é·˘ÂÂ
ÒÓ‰ÂÊ‡ÌËÂ ‰Ë‡ÚÓÏÂÈ ÒÓÒÚ‡‚ÎflÂÚ 0.4–1.5 × 106 ̋ ÍÁ/„
‚ ËÌÚÂ‚‡ÎÂ 940–1760 ÎÂÚ Ì‡Á‡‰ (Î.Ì.) Ë ÔÓ‚˚¯‡ÂÚ-
Òfl ‰Ó 0.8–2.7 × 106 ˝ÍÁ/„ ‚ ËÌÚÂ‚‡ÎÂ 0–940 Î.Ì. ÄÒ-
ÒÓˆË‡ˆËË ‰Ë‡ÚÓÏÂÈ ‚ ÍÓÎÓÌÍÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÔÂÒ-
ÌÓ‚Ó‰Ì˚ÏË Ë ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰Ì˚ÏË ‚Ë‰‡ÏË. ì‚ÂÎË-
˜ÂÌËÂ Ì‡ÍÓÔÎÂÌËfl ‰Ë‡ÚÓÏÂÈ ‚ ÔÓÒÎÂ‰ÌËÂ ~950 ÎÂÚ
ÓÔÂ‰ÂÎflÎÓÒ¸ ÔÓ‚˚¯ÂÌËÂÏ ÒÓ‰ÂÊ‡ÌËfl ÔÂÒÌÓ‚Ó‰-
Ì˚ı ‚Ë‰Ó‚ (‰Ó 90–100% ‚ ËÌÚÂ‚‡ÎÂ 250–600 Î. Ì.). Ç
‚ÂıÌÂÏ ÒÎÓÂ ÓÒ‡‰ÍÓ‚ Ò ‚ÓÁ‡ÒÚÓÏ 0–100 ÎÂÚ ‚ ÍÓÏ-
ÔÎÂÍÒÂ ‰Ë‡ÚÓÏÂÈ ‚ÒÚÂ˜ÂÌ˚ Â‰ËÌË˜Ì˚Â ÛÏÂÂÌÌÓ-
ıÓÎÓ‰ÌÓ‚Ó‰Ì˚Â ÏÓÒÍËÂ ‚Ë‰˚ Rhizosolenia hebeta-
ta, Th. nitzschioides, ÒÔÓ˚ Chaetoceros spp.

äÓÎÓÌÍ‡ 7 (ËÒ. 3). ÑË‡ÚÓÏÂË ËÁÛ˜ÂÌ˚ ‚ 18 Ó·-
‡Áˆ‡ı. åËÍÓÙÓÒÒËÎËË ÔËÒÛÚÒÚ‚Û˛Ú ÔÓ ‚ÒÂÏÛ
‡ÁÂÁÛ ÍÓÎÓÌÍË Ë ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚Ë‰‡ÏË ÔÂÒÌÓ-
‚Ó‰ÌÓ„Ó, ÒÓÎÓÌÓ‚‡ÚÓ‚Ó‰ÌÓ„Ó Ë ÏÓÒÍÓ„Ó „ÂÌÂÁËÒ‡,
˜ÚÓ ÓÔÂ‰ÂÎflÂÚÒfl ÏÂÒÚÓÔÓÎÓÊÂÌËÂÏ ÒÚ‡ÌˆËË ‚
ÏÓËÒÚÓÈ ̃ ‡ÒÚË ‡ÈÓÌ‡ ‡·ÓÚ. é·˘ÂÂ ÒÓ‰ÂÊ‡ÌËÂ
‰Ë‡ÚÓÏÂÈ ËÒÔ˚Ú˚‚‡ÂÚ ·ÓÎ¸¯ËÂ ÍÓÎÂ·‡ÌËfl ÓÚ 0.1
‰Ó 1.7 × 106 ˝ÍÁ./„ Ò ÚÂÌ‰ÂÌˆËÂÈ ÔÓÌËÊÂÌËfl ÔÓÁ‰-
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ÌÂÂ ÛÓ‚Ìfl ~900 Î.Ì. ç‡ÍÓÔÎÂÌËÂ ‰Ë‡ÚÓÏÂÈ ‚fl‰
ÎË ÏÓÊÌÓ Ò‚flÁ‡Ú¸ Ò ËÁÏÂÌÂÌËflÏË ÒÓ‰ÂÊ‡ÌËfl Í‡-
ÍÓÈ-ÚÓ Ó‰ÌÓÈ „ÛÔÔ˚ ‚Ë‰Ó‚. Ç ÍÓÎÓÌÍÂ ‚˚‰ÂÎfl˛Ú-
Òfl ÚË ËÌÚÂ‚‡Î‡ Û‚ÂÎË˜ÂÌËfl ÍÓÌˆÂÌÚ‡ˆËË ÏÓ-
ÒÍËı ‚Ë‰Ó‚: 1600–1900 Î.Ì. ‰Ó 40–60%, 900–1000
Î.Ì. ‰Ó 60–80%, 0–100 Î.Ì. ‰Ó 100%. Ç ËÌÚÂ‚‡ÎÂ
900−1000 Î.Ì. Ì‡È‰ÂÌ ÛÏÂÂÌÌÓ-ÚÂÔÎÓ‚Ó‰Ì˚È ÏÓ-
ÒÍÓÈ ‚Ë‰ Proboscia alata, ‚ÂÓflÚÌÓ, ÔËÌÂÒÂÌÌ˚È
ÒÂ‚ÂÓ‡ÚÎ‡ÌÚË˜ÂÒÍËÏË ‚Ó‰‡ÏË, ‡ Ú‡ÍÊÂ ÏÓÒÍÓÈ
‚Ë‰ Ch. mitra, ÒÂÈ˜‡Ò ı‡‡ÍÚÂÌ˚È ‰Îfl ‚ÌÂ¯ÌÂ„Ó
¯ÂÎ¸Ù‡ ÏÓfl ã‡ÔÚÂ‚˚ı (‚ Ì‡¯ÂÏ Ï‡ÚÂË‡ÎÂ –
ÒÚ‡ÌˆËË 15–17).

ÅÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ˚ ‚ ÍÓÎÓÌÍ‡ı „ÓÎÓˆÂ-
ÌÓ‚˚ı ÓÒ‡‰ÍÓ‚. äÓÎÓÌÍ‡ 4 (ËÒ. 2). îÓ‡ÏËÌËÙÂ˚
ËÁÛ˜ÂÌ˚ ‚ 31 ÔÓ·Â, ËÌÚÂ‚‡Î ÓÚ·Ó‡ ÔÓ· – Í‡Ê-
‰˚Â 10 ÒÏ. Åî ÔËÒÛÚÒÚ‚Û˛Ú ‚Ó ‚ÒÂı ÔÓ·‡ı ÍÓÎÓÌ-
ÍË. ÇÒÚÂ˜‡˛ÚÒfl ÚÓÎ¸ÍÓ ËÁ‚ÂÒÚÍÓ‚˚Â ‚Ë‰˚. éÚÒÛÚ-
ÒÚ‚ËÂ ‡„„Î˛ÚËÌËÛ˛˘Ëı ÙÓÏ Ó·˙flÒÌflÂÚÒfl, ÔÓ-
‚Ë‰ËÏÓÏÛ, ‡ÁÛ¯ÂÌËÂÏ Ëı ‡ÍÓ‚ËÌ ‚ ÔÓˆÂÒÒÂ ÒÂ-
‰ËÏÂÌÚÓ„ÂÌÂÁ‡. Ç ‡ÁÌ˚ı ÔÓ·‡ı Ó·Ì‡ÛÊÂÌÓ ÓÚ
4−6 ‰Ó 8–11 ‚Ë‰Ó‚. èÓ ‚ÒÂÏÛ ‡ÁÂÁÛ ÔÂÓ·Î‡‰‡˛Ú
‰‚‡ ‚Ë‰‡ R. clavatum Ë P. orbiculare. ùÚË ‚Ë‰˚ ı‡‡Í-
ÚÂÌ˚ Ë ‰Îfl ÒÓ‚ÂÏÂÌÌÓÈ ‡ÒÒÓˆË‡ˆËË. ë‡Ï˚Â ÏÌÓ-
„Ó˜ËÒÎÂÌÌ˚Â Ë ‡ÁÌÓÓ·‡ÁÌ˚Â ‚ ‚Ë‰Ó‚ÓÏ ÓÚÌÓ¯Â-
ÌËË ÍÓÏÔÎÂÍÒ˚ Åî Ò ıÓÓ¯ÂÈ ÒÓı‡ÌÌÓÒÚ¸˛ Ó·Ì‡-
ÛÊÂÌ˚ ‚ ËÌÚÂ‚‡ÎÂ 590–1120 Î.Ì., ‡ Ú‡ÍÊÂ ‚ Ò‡ÏÓÈ
ÌËÊÌÂÈ ˜‡ÒÚË ÍÓÎÓÌÍË Ë ‚ ‚ÂıÌÂÏ ËÌÚÂ‚‡ÎÂ. ç‡

ÏÌÓ„Ëı ‡ÍÓ‚ËÌ‡ı ‚Ó ‚ÒÂÈ ÍÓÎÓÌÍÂ, ÓÒÓ·ÂÌÌÓ ‚ ÂÂ
ÌËÊÌÂÈ ˜‡ÒÚË, Ì‡·Î˛‰‡˛ÚÒfl Ó˜Â‚Ë‰Ì˚Â ÒÎÂ‰˚
ÍÓÓÁËË; ËÌÓ„‰‡ ‚ÒÚÂ˜‡˛ÚÒfl Ù‡„ÏÂÌÚ˚ ‡ÍÓ-
‚ËÌ. Ç ÓÚ‰ÂÎ¸Ì˚ı ÔÓ·‡ı ÍÓÎÓÌÍË Ó·Ì‡ÛÊÂÌ˚
1−2 ‡ÍÓ‚ËÌ˚ ÔÎ‡ÌÍÚÓÌÌ˚ı ÙÓ‡ÏËÌËÙÂ.

äÓÎÓÌÍ‡ 7 (ËÒ. 3). îÓ‡ÏËÌËÙÂ˚ ËÁÛ˜ÂÌ˚ ‚
14 ÔÓ·‡ı, ËÌÚÂ‚‡Î ÓÚ·Ó‡ ÔÓ· – Í‡Ê‰˚Â 20 ÒÏ.
Ç ·Ó„‡ÚÓÈ ÔÓ ˜ËÒÎÂÌÌÓÒÚË ‡ÍÓ‚ËÌ ‡ÒÒÓˆË‡ˆËË ËÁ
‚ÂıÌÂ„Ó ÒÎÓfl ÓÒ‡‰ÍÓ‚ Ó·Ì‡ÛÊÂÌÓ 19 ‚Ë‰Ó‚ Åî;
‚ ËÌÚÂ‚‡Î‡ı 160–640 Ë 1120–1920 Î.Ì. ˜ËÒÎÓ ‚Ë-
‰Ó‚ ÒÌËÊ‡ÂÚÒfl ‰Ó 1–2, ‡ ‚ ËÌÚÂ‚‡ÎÂ 800–1000 Î.Ì.
Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‰Ó 6–7. ë‡Ï‡fl ·Ó„‡Ú‡fl (ÔÓ ÍÓÎË˜Â-
ÒÚ‚Û ̋ ÍÁÂÏÔÎflÓ‚) Ù‡ÛÌ‡ Ó·Ì‡ÛÊÂÌ‡ ‚ ËÌÚÂ‚‡ÎÂ
800−1000 Î.Ì. èÓ ‚ÒÂÏÛ ‡ÁÂÁÛ ‚ ÙÓ‡ÏËÌËÙÂÓ-
‚˚ı ‡ÒÒÓˆË‡ˆËflı ÔÂÓ·Î‡‰‡ÂÚ ‚Ë‰ R. clavatum. ê‡-
ÍÓ‚ËÌ˚ ̋ ÚÓ„Ó ‚Ë‰‡ ‚ ‡ÁÌ˚ı ÔÓ·‡ı Á‡ÏÂÚÌÓ ÓÚÎË-
˜‡˛ÚÒfl ÔÓ ÒÚÂÔÂÌË ÒÓı‡ÌÌÓÒÚË. çÂÍÓÚÓ˚Â, ÔÂ-
ËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ Ò‡ÏÓÈ ÏÌÓ„Ó˜ËÒÎÂÌÌÓÈ ‡ÒÒÓ-
ˆË‡ˆËË ËÁ ËÌÚÂ‚‡Î‡ 800–1000 Î.Ì., ËÏÂ˛Ú ıÓÓ-
¯Û˛ ÒÓı‡ÌÌÓÒÚ¸; Ì‡ Ëı ÔÓ‚ÂıÌÓÒÚË flÒÌÓ ‚Ë‰Ì˚
ÂÚ‡Î¸Ì˚Â ÔÓˆÂÒÒ˚, ˜ÂÚÍÓ ÔÓÒÎÂÊË‚‡˛ÚÒfl
¯‚˚ Ë ‡ÔÂÚÛ‡. çÓ ‚ ̋ ÚÓÈ ÊÂ ‡ÒÒÓˆË‡ˆËË ÌÂÍÓÚÓ-
˚Â ‡ÍÓ‚ËÌ˚ Á‡·ËÚ˚ ˜ÂÌ˚Ï ÔËËÚÓ‚˚Ï Ï‡ÚÂ-
Ë‡ÎÓÏ, ÏÌÓ„ËÂ Ó·ÎÓÏ‡Ì˚, ËÌÓ„‰‡ ÒÓı‡ÌflÂÚÒfl
ÚÓÎ¸ÍÓ ıËÚËÌÓ‚‡fl ÓÒÌÓ‚‡. åÌÓ„ËÂ ‡ÍÓ‚ËÌ˚ ‚
ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË ÌËÊÂ ÛÓ‚Ìfl ~1300 Î.Ì. ËÏÂ˛Ú
ÔÎÓıÛ˛ ÒÓı‡ÌÌÓÒÚ¸; ˜‡ÒÚÓ ‚ÒÚÂ˜‡˛ÚÒfl ÎË¯¸ Ëı
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å‡ÚÛÎ¸ Ë ‰.

Ù‡„ÏÂÌÚ˚. Ä„„Î˛ÚËÌËÛ˛˘ËÂ ÙÓ‡ÏËÌËÙÂ˚
ËÁÂ‰Í‡ Ì‡È‰ÂÌ˚ ‚ ‚ÂıÌÂÏ ÒÎÓÂ Ò ‚ÓÁ‡ÒÚÓÏ ÏÂ-
ÌÂÂ ~500 ÎÂÚ. èÎ‡ÌÍÚÓÌÌ˚Â ÙÓ‡ÏËÌËÙÂ˚ ÌÂ
Ó·Ì‡ÛÊÂÌ˚.

äÓÎÓÌÍ‡ 18. îÓ‡ÏËÌËÙÂ˚ ËÒÒÎÂ‰Ó‚‡Ì˚ ‚ 8
ÔÓ·‡ı. àÌÚÂ‚‡Î ÓÚ·Ó‡ ÔÓ· – Í‡Ê‰˚Â 20–40 ÒÏ.
Ç ÔÓ‚ÂıÌÓÒÚÌÓÏ ÍÓÏÔÎÂÍÒÂ ‚ÒÚÂ˜ÂÌÓ 13 ‚Ë‰Ó‚
Åî, ‡ ‚ ÓÒÚ‡Î¸ÌÓÈ ˜‡ÒÚË ÍÓÎÓÌÍË Ó·Ì‡ÛÊÂÌÓ 2–4
‚Ë‰‡. èÂÓ·Î‡‰‡ÂÚ ‚ ‡ÒÒÓˆË‡ˆËflı Åî, Í‡Í Ë ‚ ‰Û-
„Ëı ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÍÓÎÓÌÍ‡ı, R. clavatum. Ä„„Î˛ÚË-
ÌËÛ˛˘ËÂ ‚Ë‰˚ ‚ ÍÓÎÓÌÍÂ ÓÚÒÛÚÒÚ‚Û˛Ú. ÅÓÎ¸¯‡fl
˜‡ÒÚ¸ ËÁ‚ÂÒÚÍÓ‚˚ı ‡ÍÓ‚ËÌ ‚ ÍÓÎÓÌÍÂ, Ì‡˜ËÌ‡fl Ò
ÔÓ‚ÂıÌÓÒÚÌÓ„Ó ÒÎÓfl ‚ÔÎÓÚ¸ ‰Ó ÛÓ‚Ìfl ~5100 Î.Ì.,
ı‡‡ÍÚÂËÁÛÂÚÒfl ÔÎÓıÓÈ ÒÓı‡ÌÌÓÒÚ¸˛; ÌÂÍÓÚÓ˚Â
‡ÍÓ‚ËÌ˚ ÒËÎ¸ÌÓ ÍÓÓ‰ËÓ‚‡Ì˚, ÏÌÓ„Ó Ù‡„ÏÂÌ-
ÚÓ‚. äÓÏÔÎÂÍÒ Åî ËÁ ËÌÚÂ‚‡Î‡ ~5100−6200 Î. Ì. ÓÚ-
ÎË˜‡ÂÚÒfl ÓÚ ‚˚¯ÂÎÂÊ‡˘Â„Ó „ÓËÁÓÌÚ‡ ·ÓÎ¸¯ÂÈ
˜ËÒÎÂÌÌÓÒÚ¸˛ Ë ıÓÓ¯ÂÈ ÒÓı‡ÌÌÓÒÚ¸˛ ÔÓ˜ÚË ‚ÒÂı
‡ÍÓ‚ËÌ, ÌÓ ‚Ë‰Ó‚ÓÈ ÒÓÒÚ‡‚ Ë ‚˚ÒÓÍÓÂ ÒÓ‰ÂÊ‡ÌËÂ
R. clavatum ÓÒÚ‡˛ÚÒfl ‡Ì‡ÎÓ„Ë˜Ì˚ÏË.

“ùÍÁÓÚË˜ÂÒÍËÂ” ÙÓ‡ÏËÌËÙÂ˚ ‚ „ÓÎÓˆÂÌÓ-
‚˚ı ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË 18. è‡‡‰ÓÍÒ‡Î¸ÌÓÈ ˜ÂÚÓÈ
ÏËÍÓÙ‡ÛÌ˚ ‚ ËÌÚÂ‚‡ÎÂ ~5100–6200 Î.Ì. ÍÓÎÓÌ-
ÍË 18 fl‚ÎflÂÚÒfl Ï‡ÒÒÓ‚ÓÂ ÒÍÓÔÎÂÌËÂ ‡ÍÓ‚ËÌ
ÔÎ‡ÌÍÚÓÌÌ˚ı ÙÓ‡ÏËÌËÙÂ (èî), ıÓÚfl ÒÛ˘Â-
ÒÚ‚ÂÌÌ˚ı ÓÚÍÎÓÌÂÌËÈ ‚ ÎËÚÓÎÓ„ËË Ë Ï‡„ÌËÚÌÓÈ
‚ÓÒÔËËÏ˜Ë‚ÓÒÚË ÓÒ‡‰ÍÓ‚ ÌÂ ÓÚÏÂ˜ÂÌÓ [20]. ùÚÓÚ
ËÌÚÂ‚‡Î ÔÓ ‚ÓÁ‡ÒÚÛ ‚ıÓ‰ËÚ ‚ ÍÎËÏ‡ÚË˜ÂÒÍËÈ ÓÔ-
ÚËÏÛÏ „ÓÎÓˆÂÌ‡ Ì‡ ÒÂ‚ÂÓ-Á‡Ô‡‰Â êÓÒÒËË [9]. Ç ËÌ-
ÚÂ‚‡ÎÂ ~5100–5200 Î.Ì. ÍÓÎË˜ÂÒÚ‚Ó èî ‰ÓÒÚË„‡-
ÂÚ 134 ˝ÍÁ/„, ˜ÚÓ ÔÓ˜ÚË Ì‡ ‰‚‡ ÔÓfl‰Í‡ ÔÂ‚˚¯‡ÂÚ
˜ËÒÎÓ ·ÂÌÚÓÒÌ˚ı ÙÓÏ. äÓÏÔÎÂÍÒ èî ÒÓÒÚÓËÚ
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ËÁ ÚÂÔÎÓ‚Ó‰Ì˚ı ‚Ë‰Ó‚. éÒÌÓ‚Û
ÍÓÏÔÎÂÍÒ‡ (60%) ÒÓÒÚ‡‚ÎflÂÚ ‚Ë‰ Globigerinoides
ruber, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚È, ‚ ÚÓÏ ˜ËÒÎÂ, ÓÁÓ‚˚ÏË
ÙÓÏ‡ÏË. éÍÓÎÓ 5% Í‡Ê‰˚È ÒÓÒÚ‡‚Îfl˛Ú ‚Ë‰˚
Globigerina humilis, G. rubescens, Globoturborotalia
tenella, Globigerinoides conglobatus, Globoquadrina
hexagona, Globigerinita glutinata, ‡ ÓÍÓÎÓ 1% Í‡Ê-
‰˚È – Globorotalia inflata, G. truncatulinoides, G.
bulloides. í‡ÍÊÂ Ó·Ì‡ÛÊÂÌ˚ Â‰ËÌË˜Ì˚Â ˝ÍÁÂÏ-
ÔÎfl˚ Globorotalia hirsuta, Globigerinella aequilat-
eralis, ÏÂÎÍËÂ Globorotalia menardii, G. tumida. Ç
ËÌÚÂ‚‡ÎÂ ~6100–6200 Î.Ì. ‚ÒÚÂ˜ÂÌ ÔÓ‰Ó·Ì˚È, ÌÓ
ÒËÎ¸ÌÓ Ó·Â‰ÌÂÌÌ˚È ÔÓ ˜ËÒÎÂÌÌÓÒÚË (6 ˝ÍÁ/„) ÍÓÏ-
ÔÎÂÍÒ èî, ‚ ÍÓÚÓÓÏ Globigerinoides ruber ÒÓÒÚ‡‚-
ÎflÂÚ 69%, G. conglobatus, Globigerina humilis Ë Glo-
boturborotalia tenella – 7% Í‡Ê‰˚È, Globigerinita
glutinata, G. truncatulinoides – 2–3% Í‡Ê‰˚È, ‡ Ú‡Í-
ÊÂ Ì‡È‰ÂÌ˚ Â‰ËÌË˜Ì˚Â ˝ÍÁÂÏÔÎfl˚ Globorotalia
inflata, Globigerinoides rubescens, Globoquadrina
hexagona, Globigerinella aequilateralis. Ç Ó·ÎËÍÂ
ÔÎ‡ÌÍÚÓÌÌÓ„Ó ÍÓÏÔÎÂÍÒ‡ ÌÛÊÌÓ ÓÚÏÂÚËÚ¸ Ó‰ÌÛ
ÒÛ˘ÂÒÚ‚ÂÌÌÛ˛ ˜ÂÚÛ: ‡ÁÏÂ˚ ‡ÍÓ‚ËÌ ÏÂÌ¸¯Â,
˜ÂÏ ‚ ‡ÈÓÌ‡ı ÚËÔË˜ÌÓ„Ó Ó·ËÚ‡ÌËfl ÔÂÂ˜ËÒÎÂÌ-
Ì˚ı ‚Ë‰Ó‚.

Å‡Ûı [10] Ú‡ÍÊÂ ÓÚÏÂÚËÎ Á‡ÏÂÚÌ˚Â, ‡ ËÌÓ„‰‡ Ë
‰ÓÏËÌËÛ˛˘ËÂ ÍÓÌˆÂÌÚ‡ˆËË ÚÂÔÎÓ‚Ó‰Ì˚ı èî ‚

ÔÓÁ‰ÌÂ„ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰Í‡ı ÍÓÎÓÌÍË IK9373–10,
‡ÒÔÓÎÓÊÂÌÌÓÈ ˜ÛÚ¸ ˛ÊÌÂÂ Ì‡¯ÂÈ ÍÓÎÓÌÍË 18. Ç
ÍÓÎÓÌÍÂ IK9373–10 Å‡Ûı [10] Ó·Ì‡ÛÊËÎ ÚÓÔË˜Â-
ÒÍÓ-ÛÏÂÂÌÌ˚È ‚Ë‰ Turborotalia clarkei (Ò ÌÂÓ·˚˜ÌÓ
Ï‡ÎÂÌ¸ÍËÏË ‡ÍÓ‚ËÌ‡ÏË) – ‰Ó 100% ‚ fl‰Â ÔÓ·,
ÒÛ·ÚÓÔË˜ÂÒÍÓ-ÛÏÂÂÌÌ˚È Neogloboquadrina pachy-
derma (dex.) – ‰Ó 20–50% ‚ ÓÚ‰ÂÎ¸Ì˚ı ÔÓ·‡ı, ÚÓÔË-
˜ÂÒÍÓ-ÒÛ·ÔÓÎflÌ˚È Globigerinita glutinata – ‰Ó 2–6%
‚ ÓÚ‰ÂÎ¸Ì˚ı ÔÓ·‡ı, ÚÓÔË˜ÂÒÍÓ-ÛÏÂÂÌÌ˚È Glo-
boturborotalia tenella – ‰Ó 2% ‚ ÓÚ‰ÂÎ¸Ì˚ı ÔÓ·‡ı,
ÒÛ·ÚÓÔË˜ÂÒÍÓ-ÒÛ·ÔÓÎflÌ˚È Globigerina bulloides –
1.5% ‚ Ó‰ÌÓÈ ÔÓ·Â. Ç Ï‡ÚÂË‡ÎÂ Å‡Ûı‡ [10] ‚˚¯Â-
Ì‡Á‚‡ÌÌ˚Â ÚÂÔÎÓ‚Ó‰Ì˚Â ‚Ë‰˚ èî Ó·˚˜ÌÓ Ó·Ì‡Û-
ÊË‚‡˛ÚÒfl ÚÓÎ¸ÍÓ ‚ÏÂÒÚÂ, ‚ ÚÓÏ ˜ËÒÎÂ Ì‡ ÛÓ‚Ìflı
874–925, 1640 Ë 1790 Î.Ì., ıÓÚfl ‚Ë‰ T. clarkei ‚ÒÚÂ˜‡-
ÂÚÒfl Ë Ó·ÓÒÓ·ÎÂÌÌÓ. èÓ ‰‡ÌÌ˚Ï ËÁÛ˜ÂÌËfl ÔÎ‡ÌÍÚÓ-
Ì‡ [29], ÒÓ‚ÂÏÂÌÌ˚È ÍÓÏÔÎÂÍÒ èî ‚Ó‰ÌÓÈ ÚÓÎ˘Ë
ÏÓfl ã‡ÔÚÂ‚˚ı ÒÓÒÚÓËÚ ËÁ Neogloboquadrina pachy-
derma (sin.) ‚ ÍÓÌˆÂÌÚ‡ˆËË >70%, ‡ Ú‡ÍÊÂ Turboro-
talita quinqueloba, Neogloboquadrina pachyderma
(dex.). çÓ Ì‡ ÌÂÍÓÚÓ˚ı ÒÚ‡ÌˆËflı ÓÚÏÂ˜ÂÌÓ ÔËÒÛÚ-
ÒÚ‚ËÂ ‚ ‚Ó‰Â Ì‡ „ÎÛ·ËÌÂ ÓÚ 300 ‰Ó 500 Ï ‚ ÌÂ·ÓÎ¸¯ÓÏ
ÍÓÎË˜ÂÒÚ‚Â – 0.5–2% ÔÛÒÚ˚ı ‡ÍÓ‚ËÌ èî (“ÏÂÚ-
‚˚Â” ˝ÍÁÂÏÔÎfl˚) ıÓÓ¯ÂÈ ÒÓı‡ÌÌÓÒÚË – ÔÂ‰ÒÚ‡-
‚ËÚÂÎÂÈ ÚÂÔÎÓ‚Ó‰ÌÓÈ Ù‡ÛÌ˚: Globigerina falconensis,
G. rubescens, Globigerinoides ruber, Globigerinella
aequilateralis, Globoturborotalia tenella.

é·Ì‡ÛÊÂÌËÂ ÚÂÔÎÓ‚Ó‰Ì˚ı èî ‚ ¯ÂÎ¸ÙÓ‚˚ı
„ÓÎÓˆÂÌÓ‚˚ı ÓÒ‡‰Í‡ı ‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË ÏÓfl ã‡Ô-
ÚÂ‚˚ı ‚fl‰ ÎË ÏÓÊÌÓ Ó·˙flÒÌËÚ¸ Ëı Ó·ËÚ‡ÌËÂÏ ‚
‰‡ÌÌÓÏ ‡ÈÓÌÂ, Ú.Í. ÏËÌËÏ‡Î¸Ì˚Â ÚÂÏÔÂ‡ÚÛ˚,
ÔË ÍÓÚÓ˚ı ÍÓ„‰‡-ÎË·Ó Ó·Ì‡ÛÊË‚‡ÎËÒ¸ ˝ÚË ‚Ë-
‰˚ ‚ ÔÎ‡ÌÍÚÓÌÂ [30], ÔÂ‚˚¯‡˛Ú ÚÂÏÔÂ‡ÚÛ˚
ÔÓ‰ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰ ·‡ÒÒÂÈÌ‡. éÒÚ‡ÂÚÒfl ÔÂ‰-
ÔÓÎ‡„‡Ú¸ ÎË·Ó ÔÂÂÓÚÎÓÊÂÌËÂ ËÁ ‰Â‚ÌËı ÓÒ‡‰-
ÍÓ‚, ÎË·Ó ÔËÌÓÒ ‚Ó‰Ì˚ÏË Ï‡ÒÒ‡ÏË ËÁ ‰Û„Ëı ·‡Ò-
ÒÂÈÌÓ‚. èÂÂÓÚÎÓÊÂÌËÂ ‚ÂÓflÚÌÓ, ÌÓ ÔÓÍ‡ ÌÂ ÔÓ‰-
Ú‚ÂÊ‰ÂÌÓ ÔÛ·ÎËÍ‡ˆËflÏË. Ç Ò‡ÏÓÈ ÍÓÎÓÌÍÂ 18
Ó‰ÌÓÁÌ‡˜Ì˚ı ÔËÁÌ‡ÍÓ‚ ÔÂÂÓÚÎÓÊÂÌËfl ÌÂÚ: ÍÓÏ-
ÔÎÂÍÒ Åî ÔÓ ‡ÁÂÁÛ ÍÓÎÓÌÍË ÔÓ˜ÚË ÌÂ ÏÂÌflÂÚÒfl,
ÒÓı‡Ìflfl ÒÔËÒÓÍ Ë ÒÓÓÚÌÓ¯ÂÌËfl ‚Ë‰Ó‚; ‚ ÚÓ ÊÂ
‚ÂÏfl ‚ ËÌÚÂ‚‡ÎÂ ~5100–6200 Î.Ì. Û‚ÂÎË˜Ë‚‡ÂÚÒfl
˜ËÒÎÂÌÌÓÒÚ¸ Ë ÒÓı‡ÌÌÓÒÚ¸ Åî, ÓÚ‡Ê‡fl, ‚ÂÓflÚ-
ÌÓ, ÛÎÛ˜¯ÂÌËÂ ÛÒÎÓ‚ËÈ Ó·ËÚ‡ÌËfl. Å‡Ûı [10] Ë
îÓÎ¸ÍÏ‡ÌÌ [29] Ó·˙flÒÌËÎË Ì‡ıÓ‰ÍË “˝ÍÁÓÚË˜Â-
ÒÍËı” ÙÓÏ èî ‚ ÏÓÂ ã‡ÔÚÂ‚˚ı ‚ÓÁÏÓÊÌÓÈ
Ú‡ÌÒÔÓÚËÓ‚ÍÓÈ Ëı ‡ÚÎ‡ÌÚË˜ÂÒÍËÏË ‚Ó‰‡ÏË. à
‚ Ì‡¯ÂÏ ÒÎÛ˜‡Â Ó‰ÌËÏ ËÁ Ó·˙flÒÌÂÌËÈ, ‚ ÓÚÒÛÚ-
ÒÚ‚ËÂ ‰Û„Ëı ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚, ÏÌÓ„Ó˜ËÒÎÂÌÌÓ„Ó
ÍÓÏÔÎÂÍÒ‡ ÚÂÔÎÓ‚Ó‰Ì˚ı èî ‚ ÓÚÎÓÊÂÌËflı ËÌÚÂ-
‚‡Î‡ ~5100–6200 Î.Ì. ÍÓÎÓÌÍË 18 ÏÓÊÂÚ ·˚Ú¸ ÁÌ‡-
˜ËÚÂÎ¸ÌÓÂ ‚ÎËflÌËÂ Ô‡ÎÂÓÔÓÚÓÍ‡ ‡ÚÎ‡ÌÚË˜ÂÒÍËı
‚Ó‰ ‚ ÓÔÚËÏÛÏÂ „ÓÎÓˆÂÌ‡.

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÓÒÌÓ‚ÌÓÈ ÔÓÚÓÍ ‡ÚÎ‡ÌÚË˜Â-
ÒÍÓÈ ‚Ó‰˚ ‚ ÄÍÚËÍÛ Ë‰ÂÚ ˜ÂÂÁ ÔÓÎË‚ î‡Ï‡
‚‰ÓÎ¸ òÔËˆ·Â„ÂÌ‡, áÂÏÎË î‡Ìˆ‡-àÓÒËÙ‡ Ë ëÂ-
‚ÂÌÓÈ áÂÏÎË Ë, ‰ÓÒÚË„‡fl ÒÂ‚ÂÓ-Á‡Ô‡‰ÌÓÈ ˜‡ÒÚË
ÏÓfl ã‡ÔÚÂ‚˚ı, ËÏÂÂÚ Ï‡ÍÒËÏ‡Î¸ÌÛ˛ ÚÂÏÔÂ‡ÚÛ-
Û 1–1.5°ë Ì‡ „ÎÛ·ËÌÂ 200–300 Ï [6]. èË ÔË·ÎË-
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ÊÂÌËË ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÔÓÚÓÍ‡ Í Ï‡ÚÂËÍÓ‚ÓÏÛ
ÒÍÎÓÌÛ ÏÓfl ã‡ÔÚÂ‚˚ı, ÏÓ˘ÌÓÒÚ¸ Â„Ó ÒÎÓfl ÛÏÂÌ¸-
¯‡ÂÚÒfl, ‡ ‚ÂıÌflfl „‡ÌËˆ‡ ÔÓ‚˚¯‡ÂÚÒfl Ì‡ ~100 Ï
[8]. ç‡·Î˛‰‡˛ÚÒfl ÒËÎ¸Ì˚Â (ÔÓ ÏÂÌ¸¯ÂÈ ÏÂÂ,
ÚÂıÍ‡ÚÌÓÈ ‡ÏÔÎËÚÛ‰˚) ÏÂÊ„Ó‰Ó‚˚Â ÍÓÎÂ·‡ÌËfl
Ó·˙ÂÏ‡, ÚÂÏÔÂ‡ÚÛ˚ Ë ÚÂÔÎÓÁ‡Ô‡Ò‡ ‡ÚÎ‡ÌÚË˜Â-
ÒÍÓ„Ó ÔÓÚÓÍ‡ ‚ ÄÍÚËÍÛ [7]. ÄÚÎ‡ÌÚË˜ÂÒÍ‡fl ‚Ó‰‡
ÔÓ ÔÓ‰‚Ó‰Ì˚Ï ‰ÓÎËÌ‡Ï ÔÓÌËÍ‡ÂÚ Ë ‚Ó ‚ÌÛÚÂÌ-
ÌËÂ ¯ÂÎ¸ÙÓ‚˚Â Û˜‡ÒÚÍË ÏÓfl ã‡ÔÚÂ‚˚ı [1]. Ç ÓÔ-
ÚËÏÛÏÂ „ÓÎÓˆÂÌ‡, ÍÓÚÓ˚È ‚ÍÎ˛˜‡ÂÚ ‚ ÒÂ·fl ‡Ò-
ÒÏ‡ÚË‚‡ÂÏ˚È Ì‡ÏË ËÌÚÂ‚‡Î ~5100–6200 Î.Ì., ÔÓ-
ÒÚÛÔÎÂÌËÂ ‡ÚÎ‡ÌÚË˜ÂÒÍÓÈ ‚Ó‰˚ ‚ ÏÓÂ ã‡ÔÚÂ‚˚ı
ÔÂ‚˚¯‡ÎÓ ÒÓ‚ÂÏÂÌÌ˚È ÛÓ‚ÂÌ¸ [26]. íÂÏÔÂ‡-
ÚÛ‡ ÔË‰ÓÌÌÓÈ ‚Ó‰˚ Ì‡ ¯ÂÎ¸ÙÂ ·‡ÒÒÂÈÌ‡ ‚ ÔÂ-
‚ÓÈ ÔÓÎÓ‚ËÌÂ „ÓÎÓˆÂÌ‡ ÏÓ„Î‡ ÔÓ‚˚¯‡Ú¸Òfl Ì‡
~6°ë ÓÚ Ì˚ÌÂ¯ÌËı ÁÌ‡˜ÂÌËÈ, Í‡Í ÓÚÏÂ˜‡˛Ú, ıÓÚfl
Ë ÌÂ ÔËÌËÏ‡˛Ú ‚ Í‡˜ÂÒÚ‚Â Ì‡‰ÂÊÌÓ„Ó ‰ÓÍ‡Á‡-
ÚÂÎ¸ÒÚ‚‡, å˛ÎÎÂ-ãÛÔÔ Ë ‰. [24] ÔË ËÁÛ˜ÂÌËË
ËÁÓÚÓÔÓ‚ ÍËÒÎÓÓ‰‡ ‚ „ÓÎÓˆÂÌÓ‚˚ı ·Ë‚‡Î¸‚Ëflı.

Ç˚‚Ó‰˚

ëÓ‚ÂÏÂÌÌ‡fl Ó·ÒÚ‡ÌÓ‚Í‡. åËÍÓÙÓÒÒËÎËË ÓÚ-
˜ÂÚÎË‚Ó ÓÚ‡Ê‡˛Ú ‚ÎËflÌËÂ ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÒÚÓÍ‡
. ãÂÌ˚ Ì‡ ˛ÊÌÛ˛ ˜‡ÒÚ¸ ÏÓfl ã‡ÔÚÂ‚˚ı. éÔÂ‰Â-
Îfl˛˘ËÈ ÓÚÔÂ˜‡ÚÓÍ Ú‡ÍÓ„Ó ‚ÎËflÌËfl ÌÂÒÛÚ Ì‡ ÒÂ·Â
ÍÓÏÔÎÂÍÒ˚ ‰Ë‡ÚÓÏÂÈ Ë ·ÂÌÚÓÒÌ˚ı ÙÓ‡ÏËÌËÙÂ ‚
ÁÓÌÂ ‰Ó ~100 ÍÏ ÓÚ Í‡fl ‰ÂÎ¸Ú˚. Ç ÒÓÒÚ‡‚Â ‰Ë‡ÚÓÏÂÈ
ÔÂÓ·Î‡‰‡˛Ú ‚Ë‰˚ ÔÂÒÌÓ‚Ó‰ÌÓ„Ó Ë ÒÓÎÓÌÓ‚‡ÚÓ-
‚Ó‰ÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl, ‡ ÏÓÒÍËÂ ‚Ë‰˚ Á‡ÏÂÚÌÓÈ
ÓÎË ÌÂ Ë„‡˛Ú. åËÍÓÙÎÓ‡ (‰Ë‡ÚÓÏÂË) ‡ÁÌÓÓ·-
‡ÁÌ‡ Ë ÏÌÓ„Ó˜ËÒÎÂÌÌ‡, ÓÚ‡Ê‡fl ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ
‡ÁÎË˜Ì˚ı ÔÓ‚ÂıÌÓÒÚÌ˚ı ‚Ó‰Ì˚ı Ï‡ÒÒ. î‡ÛÌ‡ ·ÂÌ-
ÚÓÒÌ˚ı ÙÓ‡ÏËÌËÙÂ Ì‡ Ò‡Ï˚ı ·ÎËÁÍËı Í ‰ÂÎ¸ÚÂ
Û˜‡ÒÚÍ‡ı ‰Ì‡ Û„ÌÂÚÂÌ‡ ËÁ-Á‡ ÔÓ‰‡‚Îfl˛˘Â„Ó ‚ÎËflÌËfl
ÔÂÒÌÓÈ ‚Ó‰˚, ‡Á„ÛÁÍË Ì‡ ‰ÌÓ ·ÓÎ¸¯Ëı Ï‡ÒÒ ÚÂ-
Ë„ÂÌÌÓ„Ó Ï‡ÚÂË‡Î‡, ÔÓÒÚÛÔÎÂÌËfl ‡ÒÚËÚÂÎ¸ÌÓ„Ó
‰ÂÚËÚ‡ Ò ÒÛ¯Ë, ÍÓÚÓ˚È ÏÓ·ËÎËÁÛÂÚ ‰Îfl Ò‚ÓÂ„Ó
‡ÁÎÓÊÂÌËfl ÏÌÓ„Ó ÍËÒÎÓÓ‰‡ ËÁ ‚Ó‰˚, ÌÓ ÌÂ ÔÓÒÚ‡‚-
ÎflÂÚ ÔËÚ‡ÚÂÎ¸Ì˚Â ‚Â˘ÂÒÚ‚‡, ÔË„Ó‰Ì˚Â ‰Îfl ·ÂÌÚÓÒ-
Ì˚ı ÙÓ‡ÏËÌËÙÂ [27]. ÅÂÌÚÓÒÌ˚Â ÙÓ‡ÏËÌËÙÂ˚
Ì‡Ë·ÓÎÂÂ Ó·ËÎ¸Ì˚ Ë ‡ÁÌÓÓ·‡ÁÌ˚ ÔÓ ÔÂËÙÂËË
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å‡ÚÛÎ¸ Ë ‰.

ÔË‰ÂÎ¸ÚÓ‚Ó„Ó ‡ÈÓÌ‡, „‰Â Û ‰Ì‡ ‡ÒÔÓÒÚ‡ÌflÂÚÒfl
·‡ÒÒÂÈÌÓ‚‡fl ‚Ó‰‡, ‡ ÔËÚ‡ÌËÂ ÔÓ‰‰ÂÊË‚‡ÂÚÒfl ÔÓÚÓ-
Í‡ÏË Ó„‡ÌËÍË, ‚ÍÎ˛˜‡fl ÙËÚÓ‰ÂÚËÚ, Ò ÔÓ‚ÂıÌÓ-
ÒÚË. áÓÌ‡ ÔË‰ÂÎ¸ÚÓ‚˚ı ÒÓ‚ÂÏÂÌÌ˚ı ÍÓÏÔÎÂÍÒÓ‚
ÏËÍÓÙÓÒÒËÎËÈ Ì‡ıÓ‰ËÚÒfl ‚ ÔÂ‰ÂÎ‡ı ÓÒÌÓ‚ÌÓÈ ˜‡-
ÒÚË ‰ÂÔÓˆÂÌÚ‡ (≈ Ó·Î‡ÒÚË Î‡‚ËÌÌÓÈ ÒÂ‰ËÏÂÌÚ‡ˆËË)
ÏÓfl ã‡ÔÚÂ‚˚ı [5].

èÓÁ‰ÌËÈ „ÓÎÓˆÂÌ – ÔÓÒÎÂ‰ÌËÂ ~2300 ÎÂÚ. é·ÎËÍ
ÍÓÏÔÎÂÍÒÓ‚ ÏËÍÓÙÓÒÒËÎËÈ ËÁ ËÁÛ˜ÂÌÌ˚ı ÍÓÎÓ-
ÌÓÍ ÓÒ‡‰ÍÓ‚ ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ÒÛ‰ËÚ¸ Ó ‚ÂÓflÚÌ˚ı
ÛÒÎÓ‚Ëflı Ô‡ÎÂÓÒÂ‰˚ ÔÓÁ‰ÌÂ„Ó „ÓÎÓˆÂÌ‡ (ËÒ. 4).
éÒÌÓ‚Ì˚ÏË ËÌ‰ËÍ‡ÚÓ‡ÏË Ó·˘Â„Ó ÔÓÚÂÔÎÂÌËfl Ë
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ÛÒËÎÂÌËfl ‚ÎËflÌËfl ÒÓ·ÒÚ‚ÂÌÌÓ
ÏÓÒÍËı ‚Ó‰Ì˚ı Ï‡ÒÒ, ‚ ÚÓÏ ˜ËÒÎÂ, ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó
ÔÓËÒıÓÊ‰ÂÌËfl, ÒÎÛÊ‡Ú ‚ Ì‡¯ÂÏ ÒÎÛ˜‡Â (‡) Û‚ÂÎË-
˜ÂÌËÂ ÔËÒÛÚÒÚ‚Ëfl ÏÓÒÍËı (Í‡Í ıÓÎÓ‰ÌÓ‚Ó‰Ì˚ı,
Ú‡Í Ë ÛÏÂÂÌÌÓ-ıÓÎÓ‰ÌÓ‚Ó‰Ì˚ı Ë ÛÏÂÂÌÌÓ-ÚÂÔÎÓ-
‚Ó‰Ì˚ı) ‚Ë‰Ó‚ ‰Ë‡ÚÓÏÂÈ, (·) Û‚ÂÎË˜ÂÌËÂ ‡ÁÌÓÓ·-
‡ÁËfl, ˜ËÒÎÂÌÌÓÒÚË Ë ÒÓı‡ÌÌÓÒÚË ÙÓ‡ÏËÌËÙÂ,
(‚) Û‚ÂÎË˜ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl Ô˚Î¸ˆ˚ ‰Â‚ÂÒÌ˚ı Ë
ÍÛÒÚ‡ÌËÍÓ‚˚ı ‡ÒÚÂÌËÈ. Ç ÍÓÎÓÌÍ‡ı 4 Ë 7 ‚˚‰Â-
ÎÂÌ fl‰ ËÌÚÂ‚‡ÎÓ‚, ÍÓÚÓ˚Â ÍÓÂÎËÛ˛Ú Ò ËÁ-
‚ÂÒÚÌ˚ÏË Ô‡ÎÂÓÍÎËÏ‡ÚË˜ÂÒÍËÏË ÛÓ‚ÌflÏË ÔÓÁ‰-
ÌÂ„Ó „ÓÎÓˆÂÌ‡ [18, 21]: ‡) ÔÓÚÂÔÎÂÌËÂ ‚ Ì‡˜‡ÎÂ Ì‡-
¯ÂÈ ˝˚ (‚ ÍÓÌˆÂ ˝ÔÓıË êËÏÒÍÓÈ ËÏÔÂËË)
~1600−1900 Î.Ì.; ·) ÌÂÓ‰ÌÓÍ‡ÚÌ˚Â, ÌÓ ÌÂ ˝ÍÒÚÂ-
Ï‡Î¸Ì˚Â ÔÓıÓÎÓ‰‡ÌËfl ‚ Ì‡˜‡ÎÂ ÒÂ‰ÌÂ‚ÂÍÓ‚¸fl
~1100–1600 Î.Ì.; ‚) ÔÓÚÂÔÎÂÌËÂ ÒÂ‰ÌËı ‚ÂÍÓ‚ (Me-
dieval Warm Period) ~600–1100 Î.Ì. Ò ÓÔÚËÏÛÏÓÏ
~800−1000 Î.Ì.; „) Ï‡Î˚È ÎÂ‰ÌËÍÓ‚˚È ÔÂËÓ‰ (Little
Ice Age) ~100–600 Î.Ì. Ò Ï‡ÍÒËÏÛÏÓÏ ÔÓıÓÎÓ‰‡ÌËfl
~150–450 Î.Ì.; ‰) “ËÌ‰ÛÒÚË‡Î¸ÌÓÂ” ÔÓÚÂÔÎÂÌËÂ ‚
ÔÓÒÎÂ‰ÌËÂ ~100 ÎÂÚ. ëÛ‰fl ÔÓ Û‚ÂÎË˜ÂÌË˛ ‡ÁÌÓÓ·-
‡ÁËfl Ë ˜ËÒÎÂÌÌÓÒÚË ·ÂÌÚÓÒÌ˚ı ÙÓ‡ÏËÌËÙÂ, ÔÓ
ÔÓfl‚ÎÂÌË˛ ÛÏÂÂÌÌÓ-ÚÂÔÎÓ‚Ó‰Ì˚ı ‰Ë‡ÚÓÏÂÈ, ‡
Ú‡ÍÊÂ ÔÓ ‚ÓÁ‡ÒÚ‡ÌË˛ ÔËÒÛÚÒÚ‚Ëfl ˝ÎÂÏÂÌÚÓ‚ ÎÂ-
ÒÓÚÛÌ‰Ó‚ÓÈ (‚ÏÂÒÚÓ ÚÛÌ‰Ó‚ÓÈ) ‡ÒÚËÚÂÎ¸ÌÓÒÚË,
ÔÓÚÂÔÎÂÌËÂ ÒÂ‰ÌËı ‚ÂÍÓ‚ ÔÂ‚ÓÒıÓ‰ËÎÓ ÒÓ‚Â-
ÏÂÌÌÓÂ “ËÌ‰ÛÒÚË‡Î¸ÌÓÂ” Ë Á‡Ú‡„Ë‚‡ÎÓ ÔË‰ÂÎ¸-
ÚÓ‚˚È Û˜‡ÒÚÓÍ. ÖÒÎË Ò˜ËÚ‡Ú¸ Ì‡ıÓ‰ÍË ‡ÁÌÓÓ·‡Á-
ÌÓÈ ÚÂÔÎÓ‚Ó‰ÌÓÈ ÏËÍÓÙ‡ÛÌ˚ ÔÎ‡ÌÍÚÓÌÌ˚ı ÙÓ‡-
ÏËÌËÙÂ ‚ ÍÓÎÓÌÍÂ 18 ÔÂ‰ÔÓÎÓÊËÚÂÎ¸Ì˚Ï
ÔËÁÌ‡ÍÓÏ ÔÓÌËÍÌÓ‚ÂÌËfl ‡ÚÎ‡ÌÚË˜ÂÒÍÓÈ ‚Ó‰˚, ÚÓ
‚ ËÌÚÂ‚‡ÎÂ ~5100–6200 Î. Ì., ÓÚÌÓÒfl˘ÂÏÒfl Í ÍÎË-
Ï‡ÚË˜ÂÒÍÓÏÛ ÓÔÚËÏÛÏÛ „ÓÎÓˆÂÌ‡, ‚ ÏÓÂ ã‡ÔÚÂ-
‚˚ı ÏÓ„ÎÓ ·˚Ú¸ Ë Â˘Â ·ÓÎÂÂ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÔÓÚÂÔ-
ÎÂÌËÂ.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ˜‡ÒÚË˜ÌÓÈ ÙËÌ‡ÌÒÓ‚ÓÈ
ÔÓ‰‰ÂÊÍÂ ÔÓ ÔÓ„‡ÏÏ‡Ï åËÌÔÓÏÌ‡ÛÍË êî
îñè “åËÓ‚ÓÈ ÓÍÂ‡Ì”, èÂÁË‰ËÛÏ‡ êÄç “åËÓ-
‚ÓÈ ÓÍÂ‡Ì: „ÂÓÎÓ„Ëfl” Ë êîîà (ÔÓÂÍÚ ‹ 04-05-
64567).
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The Modern and Late Holocene Environments on the Shelf of the Southeastern 

Laptev Sea as Reflected in the Microfossil Record

A. G. Matul, T. A. Khusid, V. V. Mukhina, M. P. Chekhovskaya, S. A. Safarova

The study of diatoms and benthic foraminifers from the shelf of the southeastern Laptev Sea revealed the most
diverse and abundant microfossil assemblages near to the Lena River fan, within the marginal filter of the
Laptev Sea. A strong interaction of the fresh water from the Siberian Rivers, and basin water, including the At-
lantic one, is typical for the area. Local environments during the Late Holocene (the last ~2300 years) reflected
the major regional and global paleoclimatic changes such as Medieval Warm Period ~600–1100 years before
present, and Little Ice Age ~100–600 years before present. In addition, planktic foraminifers may support a pos-
sibility of the strong influence of the Atlantic water during the Holocene climatic optimum ~5100–6200 years
before present.


