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ÅÂÁÁÛ·ÍË Ó‰‡ 

 

Amuranodonta

 

 Moskvicheva 1973
‚ıÓ‰flÚ ‚ ÒÓÒÚ‡‚ ÚË·˚ Anodontini Rafinesque 1820
ÔÓ‰ÒÂÏÂÈÒÚ‚‡ Anodontinae Rafinesque 1820 (ëÚ‡Ó-
·Ó„‡ÚÓ‚ Ë ‰., 2004), ÍÛ‰‡ ËÁ ‰‡Î¸ÌÂ‚ÓÒÚÓ˜Ì˚ı ·ÂÁ-
ÁÛ·ÓÍ ‚ÍÎ˛˜ÂÌ˚ Ú‡ÍÊÂ 

 

Anemina

 

 Haas 1969 Ë 

 

Bul-
dowskia

 

 Moskvicheva 1973. çÂÂ‰ÍÓ ÔÂ‰ÒÚ‡‚ËÚÂ-
ÎÂÈ ˝ÚËı ÚÂı Ó‰Ó‚ Ó·ÓÁÌ‡˜‡˛Ú Í‡Í ‡ÌÂÏËÌÓ-
ÔÓ‰Ó·Ì˚Â ÏÓÎÎ˛ÒÍË, ˜ÚÓ „Ó‚ÓËÚ ÌÂ ÚÓÎ¸ÍÓ Ó
ÒıÓ‰ÒÚ‚Â Ë Ó‰ÒÚ‚Â ˝ÚËı ‰‡Î¸ÌÂ‚ÓÒÚÓ˜Ì˚ı ·ÂÁÁÛ-
·ÓÍ, ÌÓ Ë Ó ÒÎÓÊÌÓÈ Ë ‰ÓÒÚ‡ÚÓ˜ÌÓ Á‡ÔÛÚ‡ÌÌÓÈ ËÒ-
ÚÓËË ÓÔËÒ‡ÌËfl ‰‡ÌÌÓÈ „ÛÔÔ˚ ‡ÌÓ‰ÓÌÚËÌ.

åÓÒÍ‚Ë˜Â‚‡ (1973) ‚˚‰ÂÎËÎ‡ ‰‚‡ Ò‡ÏÓÒÚÓfl-
ÚÂÎ¸Ì˚ı Ó‰‡ 

 

Buldowskia

 

 Ë 

 

Amuranodonta

 

, ÓÚ„‡-
ÌË˜Ë‚ Ëı ÓÚ ‚Ë‰Ó‚, ÓÚÌÓÒËÏ˚ı ‚ ÒÓÒÚ‡‚ Ó‰‡ 

 

Sinan-
odonta

 

 Modell 1944. é‰ÌÓ ‚ÂÏfl ‚Ë‰˚ Ó‰‡ 

 

Bul-
dowskia

 

 ‡Á‰ÂÎflÎË Ì‡ ‰‚‡ ÔÓ‰Ó‰‡ – 

 

Buldowskia

 

(ÔËÏÓÒÍËÂ ‚Ë‰˚) Ë 

 

Amuranodonta

 

 (‡ÏÛÒÍËÂ ‚Ë-
‰˚) (á‡Ú‡‚ÍËÌ, ÅÓ„‡ÚÓ‚, 1987). èÓÁÊÂ ÅÓ„‡ÚÓ‚ Ë
ëÚ‡Ó·Ó„‡ÚÓ‚ (1996, 1996‡) Ò˜ËÚ‡ÎË 

 

Anemina

 

, 

 

Bul-
dowskia

 

 Ë 

 

Amuranodonta

 

 Ò‡ÏÓÒÚÓflÚÂÎ¸Ì˚ÏË Ó‰‡-
ÏË, ÔÓÎ‡„‡fl, ˜ÚÓ ÔÂ‰ÒÚ‡‚ËÚÂÎË 

 

Buldowskia

 

 ‚ÒÚÂ-
˜‡˛ÚÒfl ‚ ˛ÊÌÓÏ èËÏÓ¸Â (ÔÓ‰Ó‰ 

 

Buldowskia

 

) Ë
·‡ÒÒÂÈÌÂ . ÄÏÛ (ÔÓ‰Ó‰ 

 

Amurbuldowskia

 

 Bogatov
et Starobogatov 1996), ‡ ·ÂÁÁÛ·ÍË Ó‰Ó‚ 

 

Anemina

 

 Ë

 

Amuranodonta

 

 ı‡‡ÍÚÂÌ˚ ‰Îfl ·‡ÒÒÂÈÌ‡ . ÄÏÛ.
ÇÔÓÒÎÂ‰ÒÚ‚ËË ÓÚ ‰ÂÎÂÌËfl 

 

Buldowskia

 

 Ì‡ ‰‚‡ ÔÓ‰Ó-
‰‡ ÓÚÍ‡Á‡ÎËÒ¸, ÔË ˝ÚÓÏ ‡ÏÛÒÍËÂ ‚Ë‰˚ (ÔÓ‰Ó‰

 

Amurbuldowskia

 

) ‚Ó¯ÎË ‚ ÒÓÒÚ‡‚ Ó‰‡ 

 

Amuranodon-
ta

 

 (ëÚ‡Ó·Ó„‡ÚÓ‚ Ë ‰., 2004).

àÒÒÎÂ‰Ó‚‡ÌËÂ ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ÓÒÓ·ÂÌÌÓÒÚÂÈ
‡ÍÓ‚ËÌ˚ ÎË˜ËÌÓÍ Ë ÂÔÓ‰ÛÍÚË‚ÌÓ„Ó ˆËÍÎ‡ ÔÓ-
ÏÓ„ÎÓ ·˚ Â¯ËÚ¸ ÌÂÍÓÚÓ˚Â ÒÔÓÌ˚Â ‚ÓÔÓÒ˚
ÓÚÌÓÒËÚÂÎ¸ÌÓ ÒËÒÚÂÏ‡ÚËÍË ‰‡ÌÌÓÈ „ÛÔÔ˚ ·ÂÁÁÛ-

·ÓÍ, Ú.Í. ËÏÂÌÌÓ „ÎÓıË‰Ë‡Î¸Ì˚Â ‡ÍÓ‚ËÌ˚ ‚ ÒËÎÛ
ÓÒÓ·ÂÌÌÓÒÚÂÈ Ò‚ÓÂ„Ó ÒÚÓÂÌËfl Ó·Î‡‰‡˛Ú ·ÓÎ¸-
¯ËÏ ÍÓÎË˜ÂÒÚ‚ÓÏ ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚ Ë,
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ËÏÂ˛Ú ·ÓÎ¸¯ËÈ ‰Ë‡„ÌÓÒÚË˜ÂÒÍËÈ
‚ÂÒ, ̃ ÂÏ ÒÚÓÂÌËÂ ‡ÍÓ‚ËÌ˚ ‚ÁÓÒÎ˚ı ÓÒÓ·ÂÈ. é‰-
Ì‡ÍÓ ÒÂ‰Ë ‰‡Î¸ÌÂ‚ÓÒÚÓ˜Ì˚ı ·ÂÁÁÛ·ÓÍ „ÎÓıË‰ËË
ÏÓÎÎ˛ÒÍÓ‚ Ó‰‡ 

 

Amuranodonta

 

 ‰ÓÎ¸¯Â ‚ÒÂı ÓÒÚ‡-
‚‡ÎËÒ¸ ÌÂ ËÁÛ˜ÂÌÌ˚ÏË. ÑÓ ÌÂ‰‡‚ÌÂ„Ó ‚ÂÏÂÌË
ËÏÂÎÓÒ¸ ÚÓÎ¸ÍÓ ÒÓÓ·˘ÂÌËÂ Ó ÚÓÏ, ˜ÚÓ ÎË˜ËÌÍË
‡ÏÛ‡ÌÓ‰ÓÌÚ fl‚Îfl˛ÚÒfl Ò‡Ï˚ÏË ÍÛÔÌ˚ÏË ÒÂ‰Ë
‡ÌÓ‰ÓÌÚËÌ Ñ‡Î¸ÌÂ„Ó ÇÓÒÚÓÍ‡ (ÅÓ„‡ÚÓ‚, ëÚ‡Ó·Ó-
„‡ÚÓ‚, 1996).

Ç ÔÓÒÎÂ‰ÌÂÂ ‰ÂÒflÚËÎÂÚËÂ Ì‡Í‡ÔÎË‚‡ÂÚÒfl ‚ÒÂ
·ÓÎ¸¯Â ‰‡ÌÌ˚ı Ó Ì‡ıÓÊ‰ÂÌËË ·ÂÁÁÛ·ÓÍ 

 

Amuran-
odonta

 

 Ì‡ ˛„Â èËÏÓ¸fl (å‡Ú˚ÌÓ‚, óÂÌ˚¯Â‚,
1992; ÅÓ„‡ÚÓ‚, 2001), Ú.Â. ‚ÌÂ ·‡ÒÒÂÈÌ‡ ÄÏÛ‡, ˜ÚÓ
Ò‚flÁ˚‚‡ÎË Ò ËÌÚÓ‰ÛÍˆËÂÈ „ÎÓıË‰ËÂ‚ ˝ÚËı ÏÓÎ-
Î˛ÒÍÓ‚ Ò Í‡ÔÓ‚˚ÏË ˚·‡ÏË ËÁ ·‡ÒÒÂÈÌ‡ . ìÒÒÛ-
Ë ‚ ÓÚ‰ÂÎ¸Ì˚Â ‚Ó‰ÓÂÏ˚ èËÏÓ¸fl (ÅÓ„‡ÚÓ‚,
ëÚ‡Ó·Ó„‡ÚÓ‚, 1996‡). Ç ÚÓ ÊÂ ‚ÂÏfl, ÌÂÎ¸Áfl ÌÂ
Û˜ËÚ˚‚‡Ú¸ ‚ÓÁÏÓÊÌÓÒÚ¸ ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ÔÓÌËÍ-
ÌÓ‚ÂÌËfl ÏÓÎÎ˛ÒÍÓ‚ ËÁ ÄÏÛ‡ ‚ ·‡ÒÒÂÈÌ˚ ÓÁ. ï‡Ì-
Í‡, . ê‡Á‰ÓÎ¸Ì‡fl Ë ‰‡ÊÂ ‚ ÂÍË ûÊÌÓ„Ó èËÏÓ-
¸fl (Ó Ò‚flÁË ÄÏÛ‡ ‚ ËÒÚÓË˜ÂÒÍÓÂ ‚ÂÏfl Ò ·‡Ò-
ÒÂÈÌ‡ÏË ÂÍ ûÊÌÓ„Ó èËÏÓ¸fl ÒÏ.: å‡ÍÓ‚ Ë ‰.,
1979; äÓÓÚÍËÈ Ë ‰., 1980).

èÓ‚ÂÍÓÈ Ë‰ÂË ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ‡ÒÒÂÎÂÌËfl
‡ÏÛ‡ÌÓ‰ÓÌÚ ‰ÓÎÊÂÌ ·˚Ú¸ Ò‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ
ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚ „ÎÓıË‰ËÂ‚ ·ÂÁÁÛ·ÓÍ,
ÒÓ·‡ÌÌ˚ı ËÁ ÚËÔÓ‚˚ı ÏÂÒÚÓÓ·ËÚ‡ÌËÈ (·‡ÒÒÂÈÌ
.

 

 

 

ÄÏÛ, Ó-‚ ë‡ı‡ÎËÌ), „‰Â ‚ÂÓflÚÌÓÒÚ¸ ÒÏÂ¯ÂÌËfl
ÏÓÎÎ˛ÒÍÓ‚ ËÁ-Á‡ ËÌÚÓ‰ÛÍˆËË Ô‡ÍÚË˜ÂÒÍË Ò‚Â-

 

åéêîéãéÉàü ÉãéïàÑàÖÇ íêÖï ÇàÑéÇ ÅÖááìÅéä êéÑÄ 

 

AMURANODONTA

 

 (BIVALVIA, UNIONIDAE)

 

© 2009 „.   Ö. å. ë‡ÂÌÍÓ

 

ÅËÓÎÓ„Ó-ÔÓ˜‚ÂÌÌ˚È ËÌÒÚËÚÛÚ ÑÇé êÄç, ÇÎ‡‰Ë‚ÓÒÚÓÍ 690022, êÓÒÒËfl
e-mail: sayenko@ibss.dvo.ru

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 12.12.2007 „.

 

èË‚Ó‰flÚÒfl ‰‡ÌÌ˚Â ÔÓ ÏÓÙÓÎÓ„ËË ÎË˜ËÌÓ˜Ì˚ı („ÎÓıË‰Ë‡Î¸Ì˚ı) ‡ÍÓ‚ËÌ ·ÂÁÁÛ·ÓÍ 

 

Amuranodonta
kijaensis

 

 Moskvicheva 1973, 

 

A. pulchra

 

 Bogatov et Starobogatov 1996 Ë 

 

A. sitaensis

 

 (Bogatov et Starobogatov
1996) (Unionidae, Anodontinae, Anodontini) ËÁ ·‡ÒÒÂÈÌÓ‚ . í˚Ï¸ (Ó-‚ ë‡ı‡ÎËÌ), . ÄÏÛ, ÓÁ. ï‡ÌÍ‡.
èÓÍ‡Á‡ÌÓ, ˜ÚÓ ËÁÛ˜ÂÌÌ˚Â „ÎÓıË‰ËË ‡ÏÛ‡ÌÓ‰ÓÌÚ ÏÓ„ÛÚ ‚‡¸ËÓ‚‡Ú¸ ÔÓ ‚ÂÎË˜ËÌÂ (‚˚ÒÓÚ‡, ‰ÎËÌ‡
„ÎÓıË‰Ëfl, ‰ÎËÌ‡ ÎË„‡ÏÂÌÚ‡) Ë ÙÓÏÂ ‡ÍÓ‚ËÌ, ÓÚÏÂ˜ÂÌ‡ ËÁÏÂÌ˜Ë‚ÓÒÚ¸ ÔËÁÌ‡ÍÓ‚ ÔËÍÂÔËÚÂÎ¸ÌÓ„Ó
‡ÔÔ‡‡Ú‡. Ç ÔÂ‰ÂÎ‡ı ÚË·˚ „ÎÓıË‰ËË ‡ÏÛ‡ÌÓ‰ÓÌÚ ËÏÂ˛Ú Ò‡Ï˚Â ÚÓÎÒÚÓÒÚÂÌÌ˚Â ‡ÍÓ‚ËÌ˚. èÂ‰-
‚‡ËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ÏÓÙÓÎÓ„Ë˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË „ÎÓıË‰ËÂ‚, ÔÓ‚Â‰ÂÌÌ˚È ‰Îfl ·‡ÒÒÂÈÌ‡ ÓÁ. ï‡ÌÍ‡
(Ò‡‚ÌË‚‡ÎË ‚˚·ÓÍË 

 

A. sitaensis

 

) Ë ·‡ÒÒÂÈÌ‡ . ÄÏÛ (Ò‡‚ÌË‚‡ÎË ‚˚·ÓÍË Ò‡ı‡ÎËÌÒÍËı 

 

A. sitaensis

 

 Ë
‡ÏÛÒÍËı 

 

A. kijaensis

 

), ÔÓÍ‡Á‡Î, ̃ ÚÓ „ÎÓıË‰ËË 

 

A. sitaensis

 

 ËÁ ·‡ÒÒÂÈÌ‡ ÓÁ. ï‡ÌÍ‡ ÌÂ ‡ÁÎË˜‡˛ÚÒfl ÏÂÊ‰Û
ÒÓ·ÓÈ ÔÓ ‡ÁÏÂ‡Ï, Ì‡ÔÓÚË‚, ‚˚·ÓÍË Ò‡ı‡ÎËÌÒÍËı 

 

A. sitaensis 

 

‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡˛ÚÒfl ÓÚ ‡ÏÛÒÍËı

 

A. kijaensis

 

 Í‡Í ÔÓ ÒÚ‡Ì‰‡ÚÌ˚Ï ÔÓÏÂ‡Ï, Ú‡Í Ë ÔÓ ËÌ‰ÂÍÒ‡Ï (

 

P

 

 < 0.025–0.02).

 

ìÑä 594.1:591.341.2
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‰ÂÌ‡ Í ÌÛÎ˛, Ò ÎË˜ËÌÍ‡ÏË ÏÓÎÎ˛ÒÍÓ‚ ËÁ ‰Û„Ëı
‚Ó‰Ì˚ı ·‡ÒÒÂÈÌÓ‚.

èÂ‰‚‡ËÚÂÎ¸ÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÎË˜ËÌÓÍ 

 

Amu-
ranodonta

 

 Ë ÒÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÏÓÙÓÏÂÚË-
˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚ „ÎÓıË‰Ë‡Î¸Ì˚ı ‡ÍÓ‚ËÌ ÔÓ‰-
Ú‚Â‰ËÎË ·ÎËÁÓÒÚ¸ 

 

Anemina

 

, 

 

Buldowskia

 

 Ë 

 

Amuran-
odonta

 

, ‡ ÓÚÒÛÚÒÚ‚ËÂ ‡ÁÎË˜ËÈ ÏÂÊ‰Û ‚˚·ÓÍ‡ÏË
„ÎÓıË‰ËÂ‚ ËÁ ‡ÁÌ˚ı ·‡ÒÒÂÈÌÓ‚ fl‚ËÎÓÒ¸ ‰ÓÔÓÎÌË-
ÚÂÎ¸Ì˚Ï ÔÓ‰Ú‚ÂÊ‰ÂÌËÂÏ Ë‰ÂË ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó
ÔÓÌËÍÌÓ‚ÂÌËfl ÏÓÎÎ˛ÒÍÓ‚ ËÁ . ÄÏÛ Ë ÓÁ. ï‡ÌÍ‡
‚ ê‡Á‰ÓÎ¸ÌÛ˛ Ë ÂÍË ûÊÌÓ„Ó èËÏÓ¸fl (ë‡ÂÌÍÓ,
òÂ‰¸ÍÓ, 2005; ë‡ÂÌÍÓ, 2006). é‰Ì‡ÍÓ ËÒÒÎÂ‰Ó‚‡-
ÌËfl Í‡Ò‡ÎËÒ¸ ÚÓÎ¸ÍÓ „ÎÓıË‰ËÂ‚ Ó‰ÌÓ„Ó ‚Ë‰‡ ‡ÏÛ-
‡ÌÓ‰ÓÌÚ, ‡ ËÏÂÌÌÓ 

 

Amuranodonta sitaensis

 

 (Boga-
tov et Starobogatov 1996). ãË˜ËÌÍË ÓÒÚ‡Î¸Ì˚ı 5 ‚Ë-
‰Ó‚ ÓÒÚ‡‚‡ÎËÒ¸ ÌÂ ËÁÛ˜ÂÌÌ˚ÏË.

ñÂÎ¸˛ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ ÒÚ‡ÎÓ ÔÓ‰ÓÎÊÂÌËÂ
ËÒÒÎÂ‰Ó‚‡ÌËfl ÏÓÙÓÎÓ„ËË „ÎÓıË‰ËÂ‚ 

 

Amuran-
odonta

 

 ËÁ ‡ÁÌ˚ı ·‡ÒÒÂÈÌÓ‚ Ñ‡Î¸ÌÂ„Ó ÇÓÒÚÓÍ‡,
‚ÍÎ˛˜‡fl ÚËÔÓ‚˚Â ÏÂÒÚÓÓ·ËÚ‡ÌËfl.

 

åÄíÖêàÄã à åÖíéÑõ

 

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ò·Ó˚ ÏÓÎÎ˛ÒÍÓ‚,
ı‡Ìfl˘ËÂÒfl ‚ ÍÓÎÎÂÍˆËË ã‡·Ó‡ÚÓËË ÔÂÒÌÓ-
‚Ó‰Ì˚ı ÒÓÓ·˘ÂÒÚ‚ ÅËÓÎÓ„Ó-ÔÓ˜‚ÂÌÌÓ„Ó ËÌÒÚËÚÛ-
Ú‡ ÑÇé êÄç („. ÇÎ‡‰Ë‚ÓÒÚÓÍ): 

 

Amuranodonta ki-
jaensis

 

 Moskvicheva 1973 – 1 ˝ÍÁ., ÓÁ. äÎÂ¯ÂÌÒÍÓÂ,
·‡ÒÒÂÈÌ . ÄÏÛ, ïËÌ„‡ÌÒÍËÈ Á‡ÔÓ‚Â‰ÌËÍ, ÄÏÛ-
ÒÍ‡fl Ó·Î., 19.V 2006 „., Ò·Ó à.Ç. Å‡Î‡Ì; 

 

A. pulchra

 

Bogatov et Starobogatov 1996 – 1 ˝ÍÁ., ÓÁ. ÄÂÈÒÍÓÂ,
·‡ÒÒÂÈÌ . ïËÎÓÍ (ÔËÚÓÍ . ëÂÎÂÌ„‡, ·‡ÒÒÂÈÌ
ÓÁ.

 

 

 

Å‡ÈÍ‡Î), óËÚËÌÒÍ‡fl Ó·Î., ‚ÂÒÌ‡ 2005 „., Ò·Ó

é.ä. äÎË¯ÍÓ; 

 

A. sitaensis

 

 – 1 ̋ ÍÁ., . ëÚÛ‰fiÌ‡fl, ·‡Ò-
ÒÂÈÌ ÓÁ. ï‡ÌÍ‡, èËÏÓ¸Â, 27.IV 1994 „., Ò·Ó
ã.Ä.

 

 

 

èÓÁÓÓ‚ÓÈ; 2 ˝ÍÁ., . ëÔ‡ÒÓ‚Í‡, ·‡ÒÒÂÈÌ
ÓÁ.

 

 

 

ï‡ÌÍ‡, èËÏÓ¸Â, 09.X 1996 „., Ò·Ó í.Ç. çË-
ÍÛÎËÌÓÈ; 1 ̋ ÍÁ., . í˚Ï¸ Û Ê/‰ ÒÚ‡ÌˆËË ÄÎ¸·‡, Ó-‚ ë‡-
ı‡ÎËÌ, 10.IX 1997 „., Ò·Ó Ç.ë. ã‡·‡fl.

ÇË‰Ó‚Û˛ ÔËÌ‡‰ÎÂÊÌÓÒÚ¸ ÁÂÎ˚ı „ÎÓıË‰ËÂ‚
ÛÒÚ‡Ì‡‚ÎË‚‡ÎË ÔÓ ‚ÁÓÒÎÓÈ ÓÒÓ·Ë, ËÁ ÔÓÎÛÊ‡·
ÍÓÚÓÓÈ Ëı ËÁ‚ÎÂÍ‡ÎË. ÑÎfl ËÁÛ˜ÂÌËfl ÏÓÙÓÎÓ„ËË
ÎË˜ËÌÓ˜Ì˚ı ‡ÍÓ‚ËÌ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÁÂÎ˚Â „ÎÓ-
ıË‰ËË, Á‡ÙËÍÒËÓ‚‡ÌÌ˚Â ‚ 70% ˝Ú‡ÌÓÎÂ.

ÑÎfl ‡·ÓÚ˚ Ì‡ Ò‚ÂÚÓ‚ÓÏ ÏËÍÓÒÍÓÔÂ ÙËÍÒËÓ-
‚‡ÌÌ˚Â „ÎÓıË‰ËË ·˚ÎË Ó˜Ë˘ÂÌ˚ ‚ 5% KOH (ÔÓ-
‰Ó·ÌÓ ÒÏ.: ë‡ÂÌÍÓ, 2006).

àÁÏÂÂÌËÂ ÁÂÎ˚ı „ÎÓıË‰ËÂ‚ (ÌÂ ÏÂÌÂÂ 25 ˝ÍÁ.
ËÁ Í‡Ê‰ÓÈ ‚ÁÓÒÎÓÈ ÓÒÓ·Ë) ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛
Ò‚ÂÚÓ‚Ó„Ó ÏËÍÓÒÍÓÔ‡. ÑÎfl ı‡‡ÍÚÂËÒÚËÍË „ÎÓ-
ıË‰ËÂ‚ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÒÎÂ‰Û˛˘ËÂ ÒÚ‡Ì‰‡ÚÌ˚Â
ÔÓÏÂ˚ (ë‡ÂÌÍÓ, 2006; Kondo, Yamashita, 1980):
‰ÎËÌ‡ „ÎÓıË‰Ë‡Î¸ÌÓÈ ‡ÍÓ‚ËÌ˚ (

 

L

 

) – ‡ÒÒÚÓflÌËÂ
ÏÂÊ‰Û Ò‡Ï˚ÏË ‚˚ÒÚÛÔ‡˛˘ËÏË ÚÓ˜Í‡ÏË ÔÂÂ‰ÌÂ-
„Ó Ë Á‡‰ÌÂ„Ó Í‡Â‚ ‡ÍÓ‚ËÌ˚, Ô‡‡ÎÎÂÎ¸ÌÓÂ ÒÔËÌ-
ÌÓÏÛ Í‡˛ (ÎË„‡ÏÂÌÚÛ); ‚˚ÒÓÚ‡ „ÎÓıË‰Ë‡Î¸ÌÓÈ
‡ÍÓ‚ËÌ˚ (

 

H

 

) – ‡ÒÒÚÓflÌËÂ ÔÓ ÔÂÔÂÌ‰ËÍÛÎflÛ ÓÚ
ÎË„‡ÏÂÌÚ‡ ‰Ó Ò‡ÏÓÈ Í‡ÈÌÂÈ ÚÓ˜ÍË ‚ÂÌÚ‡Î¸ÌÓ„Ó
Û„Î‡; ‰ÎËÌ‡ Í˛˜Í‡ (hook) – ‡ÒÒÚÓflÌËÂ ÔÓ ÔflÏÓÈ
ÓÚ ‚Â¯ËÌ˚ Í˛˜Í‡ ‰Ó ‚ÂÌÚ‡Î¸ÌÓ„Ó Í‡fl ÒÚ‚Ó-
ÍË ‚ ÓÒÌÓ‚‡ÌËË Í˛˜Í‡, ËÁÏÂÂÌÌÓÂ ‚ ÔÓÙËÎ¸;
‰ÎËÌ‡ ÎË„‡ÏÂÌÚ‡ (lig) – ‡ÒÒÚÓflÌËÂ ÔÓ ÔflÏÓÈ ÎË-
ÌËË ÏÂÊ‰Û ÚÓ˜Í‡ÏË ÔÂÂÒÂ˜ÂÌËfl ÒÔËÌÌÓ„Ó Í‡fl Ò
ÔÂÂ‰ÌËÏ Ë Á‡‰ÌËÏ Í‡flÏË; ‚˚ÔÛÍÎÓÒÚ¸ (

 

B

 

) ËÁÏÂ-
flÎË ‰Îfl Ó‰ÌÓÈ ÒÚ‚ÓÍË. íÓÎ˘ËÌÛ Í‡fl ÒÚ‚ÓÓÍ
ËÁÏÂflÎË ‚ Ò‡ÏÓÏ ‚˚ÔÛÍÎÓÏ ÏÂÒÚÂ ÔÂÂ‰ÌÂ„Ó ËÎË
Á‡‰ÌÂ„Ó Í‡Â‚ ‡ÍÓ‚ËÌ˚ (ËÒ. 1).

 

lig

 

A B C

 

B

hook

 

E
D

 

L

H

mc ÁÏ

 

êËÒ. 1.

 

 ëıÂÏ‡ ËÁÏÂÂÌËÈ „ÎÓıË‰Ë‡Î¸ÌÓÈ ‡ÍÓ‚ËÌ˚: ‡ÒÒÚÓflÌËÂ AB = BC; AD – ÔÂÂ‰ÌËÈ Í‡È; CD – Á‡‰ÌËÈ Í‡È; D –
‚ÂÌÚ‡Î¸Ì˚È Û„ÓÎ ‡ÍÓ‚ËÌ˚; BE – ‰ÓÒÓ‚ÂÌÚ‡Î¸Ì‡fl ÓÒ¸; 

 

ÚÒ

 

 – ÚÓÎ˘ËÌ‡ Í‡fl ÒÚ‚ÓÍË; 

 

ÁÏ

 

 – Á‡Ï˚Í‡ÚÂÎ¸Ì‡fl Ï˚¯ˆ‡ (‡‰-
‰ÛÍÚÓ). é·ÓÁÌ‡˜ÂÌËfl ÒÚ‡Ì‰‡ÚÌ˚ı ËÁÏÂÂÌËÈ ÔË‚Ó‰flÚÒfl ‚ ÚÂÍÒÚÂ.
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ë‡ÂÌÍÓ

 

äÓÏÂ ÒÚ‡Ì‰‡ÚÌ˚ı ÔÓÏÂÓ‚, ‚ ‡·ÓÚÂ ËÒ-
ÔÓÎ¸ÁÛ˛ÚÒfl ËÌ‰ÂÍÒ˚: ÒÓÓÚÌÓ¯ÂÌËÂ ‰ÎËÌ˚ Ë ‚˚ÒÓ-
Ú˚ „ÎÓıË‰Ëfl (

 

H

 

/

 

L

 

), ÓÚÌÓ¯ÂÌËÂ ‰ÎËÌ˚ Í˛˜Í‡ Í
‚˚ÒÓÚÂ ‡ÍÓ‚ËÌ˚ (

 

hook

 

/

 

H

 

), ÓÚÌÓ¯ÂÌËÂ ‰ÎËÌ˚ ÎË-
„‡ÏÂÌÚ‡ Í ‰ÎËÌÂ ‡ÍÓ‚ËÌ˚ „ÎÓıË‰Ëfl (

 

lig

 

/

 

L

 

).

èË ÓÔËÒ‡ÌËË ÎË„‡ÏÂÌÚ‡ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ı‡‡Í-
ÚÂËÒÚËÍË, ÔÂ‰ÎÓÊÂÌÌ˚Â ‚ ‡·ÓÚ‡ı ïÓ„„‡Ú‡
(Hoggarth, 1988, 1999). éÚÌÓÒËÚÂÎ¸Ì‡fl ‰ÎËÌ‡ ÎË„‡-
ÏÂÌÚ‡ ÓÔÂ‰ÂÎflÎ‡Ò¸ Í‡Í ÓÚÌÓ¯ÂÌËÂ ÒÓ·ÒÚ‚ÂÌÌÓ
‰ÎËÌ˚ ÎË„‡ÏÂÌÚ‡ Í ‰ÎËÌÂ „ÎÓıË‰Ë‡Î¸ÌÓÈ ‡ÍÓ‚Ë-
Ì˚. àÁÏÂÂÌËÂ Û˜‡ÒÚÍÓ‚ ÎË„‡ÏÂÌÚ‡ (ÔÂÂ‰ÌÂ„Ó,
ˆÂÌÚ‡Î¸ÌÓ„Ó Ë Á‡‰ÌÂ„Ó) ÔÓ‚Ó‰ËÎË Ò ‚ÌÛÚÂÌÌÂÈ
ÒÚÓÓÌ˚. ëÚÂÔÂÌ¸ ÒÏÂ˘ÂÌËfl ˆÂÌÚ‡Î¸ÌÓ„Ó Û˜‡ÒÚ-
Í‡ ÎË„‡ÏÂÌÚ‡ ‚˚˜ËÒÎflÎ‡Ò¸ ÔÓ ÙÓÏÛÎÂ (Hoggarth,
1999):

„‰Â 

 

lig

 

 – Ó·˘‡fl ‰ÎËÌ‡ ÎË„‡ÏÂÌÚ‡, 

 

p

 

 – ‰ÎËÌ‡ Á‡‰ÌÂ„Ó
Û˜‡ÒÚÍ‡ ÎË„‡ÏÂÌÚ‡.

0.5 lig p+×
lig

------------------------------ 100%,×

 

ÑÎfl ËÁÛ˜ÂÌËfl ÛÎ¸Ú‡ÚÓÌÍÓ„Ó ÒÚÓÂÌËfl „ÎÓıË-
‰ËÂ‚ Ì‡ ÒÍ‡ÌËÛ˛˘ÂÏ ˝ÎÂÍÚÓÌÌÓÏ ÏËÍÓÒÍÓÔÂ
ËÒÔÓÎ¸ÁÓ‚‡Ì‡ ÒÚ‡Ì‰‡ÚÌ‡fl ÏÂÚÓ‰ËÍ‡ ÔÓ‰„ÓÚÓ‚ÍË
„ÎÓıË‰Ë‡Î¸Ì˚ı ‡ÍÓ‚ËÌ (ë‡ÂÌÍÓ, 2006; Calloway,
Turner, 1978; Kinzelbach, Nagel, 1986; Kwon et al.,
1993; Hoggarth, 1988, 1999).

ëÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚ı ‚
ÂÁÛÎ¸Ú‡ÚÂ ËÁÏÂÂÌËÈ „ÎÓıË‰ËÂ‚, ÔÓ‚Â‰ÂÌ Ò ÔÓ-
ÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ STATISTICA for WINDOWS,
ver. 6.0.

îÓÚÓ„‡ÙËË „ÎÓıË‰ËÂ‚ ÔÓÎÛ˜ÂÌ˚ Ì‡ Ò‚ÂÚÓ‚ÓÏ
ÏËÍÓÒÍÓÔÂ Nikon Ò ÔÓÏÓ˘¸˛ ˆËÙÓ‚Ó„Ó ÙÓÚÓ-
‡ÔÔ‡‡Ú‡ Nikon Coolpix 4500 Ë Ì‡ ÒÍ‡ÌËÛ˛˘ÂÏ
˝ÎÂÍÚÓÌÌÓÏ ÏËÍÓÒÍÓÔÂ Topcon ABT-60. éËÂÌ-
Ú‡ˆËfl „ÎÓıË‰Ë‡Î¸Ì˚ı ‡ÍÓ‚ËÌ Ë ÒÚ‚ÓÓÍ Ì‡ ÔË-
‚Ó‰ËÏ˚ı ‚ ÚÂÍÒÚÂ ÙÓÚÓ„‡ÙËflı ‰‡Ì‡ ÔÓ Ó·˘ÂÔËÌfl-
ÚÓÈ ÒıÂÏÂ (Hoggarth, 1987, 1999): ÒÔËÌÌÓÈ (‰ÓÒ‡Î¸-
Ì˚È) Í‡È ‡ÍÓ‚ËÌ˚ ÓËÂÌÚËÓ‚‡Ì Í ‚ÂıÌÂÏÛ
Í‡˛ ËÒÛÌÍ‡, ‚ÂÌÚ‡Î¸Ì˚È – Í ÌËÊÌÂÏÛ (ÒÏ. Ú‡Í-
ÊÂ Ó·ÓÁÌ‡˜ÂÌËfl Ì‡ ËÒ. 1). Ö‰ËÌÒÚ‚ÂÌÌ‡fl Á‡Ï˚Í‡-
ÚÂÎ¸Ì‡fl Ï˚¯ˆ‡ (‡‰‰ÛÍÚÓ) Û Ó·ÒÛÊ‰‡ÂÏ˚ı „ÎÓıË-

 

ˆÎ

‡

·

‚

„

 

êËÒ. 2.

 

 ÉÎÓıË‰ËË 

 

Amuranodonta pulchra

 

, ÓÁ. ÄÂÈÒÍÓÂ, óËÚËÌÒÍ‡fl Ó·Î. (Ò‚ÂÚÓ‚‡fl ÏËÍÓÒÍÓÔËfl): 

 

‡

 

 – ‡ÍÓ‚ËÌ‡ Ò ÓÚÍ˚-
Ú˚ÏË ÒÚ‚ÓÍ‡ÏË; 

 

·

 

 – ÎË„‡ÏÂÌÚ, ‚Ë‰ Ò ‚ÌÛÚÂÌÌÂÈ ÒÚÓÓÌ˚; 

 

‚

 

 – ÎË„‡ÏÂÌÚ, ‚Ë‰ Ò Ì‡ÛÊÌÓÈ ÒÚÓÓÌ˚; 

 

„

 

 – ‡ÁÌÓ‡ÁÏÂÌ˚Â
‡ÍÓ‚ËÌ˚, ‚ÁflÚ˚Â ËÁ Ó‰ÌÓÈ ÔÓÎÛÊ‡·˚ ÏÓÎÎ˛ÒÍ‡; 

 

ˆÎ

 

 – ˆÂÌÚ‡Î¸Ì˚È Û˜‡ÒÚÓÍ ÎË„‡ÏÂÌÚ‡. å‡Ò¯Ú‡· (ÏÍÏ): 

 

‡, „

 

 – 200;

 

·, ‚

 

 – 100.
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‰ËÂ‚ ÒÏÂ˘ÂÌ‡ Í ÔÂÂ‰ÌÂÏÛ Í‡˛, ‚ÂÌÚ‡Î¸Ì˚È
Û„ÓÎ – Í Á‡‰ÌÂÏÛ Í‡˛ (ËÒ. 1), ÔÓ˝ÚÓÏÛ ‚ ÔÓ‰ËÒÛ-
ÌÓ˜Ì˚ı ÔÓ‰ÔËÒflı ÌÂ Ó„Ó‚‡Ë‚‡ÂÚÒfl ËÌÙÓÏ‡ˆËfl Ó
ÚÓÏ, Í‡Í‡fl ÒÚ‚ÓÍ‡ (Ô‡‚‡fl ËÎË ÎÂ‚‡fl) ËÁÓ·‡ÊÂÌ‡.

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

é·ÒÛÊ‰‡ÂÏ˚Â ‚ ‰‡ÌÌÓÈ ÒÚ‡Ú¸Â „ÎÓıË‰ËË 

 

Amu-
ranodonta

 

 ÓÚÌÓÒflÚÒfl Í ‡ÌÓ‰ÓÌÚÓË‰ÌÓÏÛ ÚËÔÛ (ÄÌ-
ÚÓÌÓ‚‡, ëÚ‡Ó·Ó„‡ÚÓ‚, 1988; ë‡ÂÌÍÓ, 2006). 

ÉÎÓıË‰Ë‡Î¸Ì˚Â ‡ÍÓ‚ËÌ˚ ÔÓ‰ÓÎ¸ÌÓ ‚˚ÚflÌÛ-
Ú˚Â (

 

H

 

 < 

 

L

 

), ËÏÂ˛Ú Á‡ÍÛ„ÎÂÌÌ˚È Ë ÓÚÚflÌÛÚ˚È
‚ÂÌÚ‡Î¸Ì˚È Û„ÓÎ (ËÒ. 2

 

‡

 

, 2

 

„

 

; 3

 

‡

 

–3

 

‚

 

; 4

 

‡

 

, 4

 

·

 

; 5

 

‡

 

).
ÉÎÓıË‰ËË ÒËÎ¸ÌÓ ÛÔÎÓ˘ÂÌÌ˚Â, ‚˚ÔÛÍÎÓÒÚ¸ Ó‰ÌÓÈ
ÒÚ‚ÓÍË (

 

B

 

) ÌÂ ÔÂ‚˚¯‡ÂÚ 100 ÏÍÏ. ê‡ÍÓ‚ËÌ˚
‡ÒËÏÏÂÚË˜Ì˚Â, ‡ÒËÏÏÂÚËfl ‚ÓÁÌËÍ‡ÂÚ ÌÂ ÚÓÎ¸ÍÓ
Á‡ Ò˜ÂÚ ÒÏÂ˘ÂÌËfl ‚ÂÌÚ‡Î¸ÌÓ„Ó Û„Î‡ ÓÚÌÓÒËÚÂÎ¸-
ÌÓ ‰ÓÒÓ‚ÂÌÚ‡Î¸ÌÓÈ ÓÒË, ÌÓ Ë ‡ÁÌÓÈ ‚˚ÔÛÍÎÓ-
ÒÚË ÔÂÂ‰ÌÂ„Ó Ë Á‡‰ÌÂ„Ó Í‡Â‚ ÒÚ‚ÓÍË (ËÒ. 1).
èÓ

 

 

 

˝ÚÓÏÛ ÔËÁÌ‡ÍÛ (ÒÚÂÔÂÌ¸ ‡ÒËÏÏÂÚËË ÒÚ‚ÓÓÍ)
ÓÚÏÂ˜ÂÌ‡ ‚ÌÛÚË‚Ë‰Ó‚‡fl ËÁÏÂÌ˜Ë‚ÓÒÚ¸. 

 

‡

· ‚

„ ‰

 

êËÒ. 3.

 

 ÉÎÓıË‰ËË 

 

Amuranodonta sitaensis

 

, . í˚Ï¸, Ó-‚ ë‡ı‡ÎËÌ (

 

‡, ·, „

 

) Ë ·‡ÒÒÂÈÌ . ëÔ‡ÒÓ‚Í‡, èËÏÓ¸Â (

 

‚, ‰

 

) (Ò‚ÂÚÓ‚‡fl
ÏËÍÓÒÍÓÔËfl): 

 

‡

 

 – ‡ÍÓ‚ËÌ‡ Ò ÓÚÍ˚Ú˚ÏË ÒÚ‚ÓÍ‡ÏË; 

 

·, ‚

 

 – ÒÚ‚ÓÍ‡; 

 

„, ‰

 

 – Í˛˜ÓÍ, ‚Ë‰ ÒÔÂÂ‰Ë Ë Ò·ÓÍÛ. å‡Ò¯Ú‡· (ÏÍÏ):

 

‡

 

 – 200; 

 

·, ‚ 

 

– 100; 

 

„, ‰

 

 – 50.
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ë‡ÂÌÍÓ

 

áÂÎ˚Â „ÎÓıË‰ËË, ‚ÁflÚ˚Â ËÁ Ó‰ÌÓÈ ÔÓÎÛÊ‡·˚
‚ÁÓÒÎÓ„Ó ÏÓÎÎ˛ÒÍ‡, ‚‡¸ËÛ˛Ú ÔÓ ‡ÁÏÂ‡Ï
(ËÒ. 2

 

„), ‡ÁÌËˆ‡ ‚ ‡ÁÏÂ‡ı – ‰ÎËÌÂ Ë ‚˚ÒÓÚÂ „ÎÓ-
ıË‰ËÂ‚ – ÏÓÊÂÚ ‰ÓÒÚË„‡Ú¸ 45 ÏÍÏ. ÉÎÓıË‰Ë‡Î¸Ì˚Â
‡ÍÓ‚ËÌ˚ ‡ÏÛ‡ÌÓ‰ÓÌÚ Ó˜ÂÌ¸ ÍÛÔÌ˚Â: ‡ÁÏÂ˚
‡ÍÓ‚ËÌ˚ ÔÂ‚˚¯‡˛Ú 300 ÏÍÏ, ‰ÎËÌ‡ Í˛˜Í‡ ÌÂ
ÏÂÌÂÂ 120 ÏÍÏ, ‰ÎËÌ‡ ÎË„‡ÏÂÌÚ‡ – ÓÚ 240 ÏÍÏ Ë
·ÓÎÂÂ (Ú‡·ÎËˆ‡). í‡ÍËÂ ÍÛÔÌ˚Â „ÎÓıË‰ËË ÓÚÏÂ-

˜ÂÌ˚ Û ‚ÒÂı ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ÚË·˚ Anodontini
(Amuranodonta, Anemina Ë Buldowskia); ÓÒÚ‡Î¸Ì˚Â
‰‡Î¸ÌÂ‚ÓÒÚÓ˜Ì˚Â ·ÂÁÁÛ·ÍË, ‡ ËÏÂÌÌÓ ÔÂ‰ÒÚ‡‚Ë-
ÚÂÎË ÚË· Limnoscaphini Ë Brachyanodontini, ÓÚÎË˜‡-
˛ÚÒfl ÏÂÌ¸¯ËÏ ‡ÁÏÂÓÏ „ÎÓıË‰ËÂ‚ (ë‡ÂÌÍÓ, 2006).

ÉÎÓıË‰ËË ‡ÏÛ‡ÌÓ‰ÓÌÚ Ò‡Ï˚Â ÚÓÎÒÚÓÒÚÂÌÌ˚Â
ÒÂ‰Ë ‰‡Î¸ÌÂ‚ÓÒÚÓ˜Ì˚ı ‡ÌÓ‰ÓÌÚËÌ: ÚÓÎ˘ËÌ‡ Í‡fl
ÒÚ‚ÓÍË ÒÓÒÚ‡‚ÎflÂÚ 7.13 ± 0.75 ÏÍÏ. Ñ‡ÌÌ˚È ÔË-

‡

·

‚
„

‰ Â

êËÒ. 4. ÉÎÓıË‰ËÈ Amuranodonta sitaensis, . í˚Ï¸, Ó-‚ ë‡ı‡ÎËÌ (ëùå): ‡, · – ‡ÍÓ‚ËÌ‡ „ÎÓıË‰Ëfl Ò Á‡Í˚Ú˚ÏË Ë ÓÚÍ˚-
Ú˚ÏË ÒÚ‚ÓÍ‡ÏË; ‚ – Í˛˜ÓÍ, ‚Ë‰ ÒÔÂÂ‰Ë, ‚Â¯ËÌ‡ ‰ÂÙÓÏËÓ‚‡Ì‡; „ – Ï‡ÍÓ¯ËÔ˚; ‰ – Ì‡ÛÊÌ‡fl ÔÓ‚ÂıÌÓÒÚ¸ ÒÚ‚Ó-
ÍË; Â – ‚ÌÛÚÂÌÌflfl ÔÓ‚ÂıÌÓÒÚ¸ ÒÚ‚ÓÍË. å‡Ò¯Ú‡· (ÏÍÏ): ‡ – 50; · – 66.6; ‚ – 12.5; „–Â – 5.
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ÁÌ‡Í Ó˜ÂÌ¸ ËÁÏÂÌ˜Ë‚˚È, Ì‡ÔËÏÂ, ÚÓÎ˘ËÌ‡ Í‡fl
ÒÚ‚ÓÓÍ „ÎÓıË‰ËÂ‚ Û ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ‡ÁÌ˚ı ÔÓ-
ÔÛÎflˆËÈ A. sitaensis ·˚Î‡ ‡ÁÌÓÈ: 6.7 ÏÍÏ ‰Îfl ÓÒÓ-
·ÂÈ ËÁ . í˚Ï¸ (ë‡ı‡ÎËÌ) Ë 8.0 ÏÍÏ ‰Îfl ÏÓÎÎ˛Ò-
ÍÓ‚ ËÁ . ëÔ‡ÒÓ‚Í‡ (ï‡ÌÍ‡).

ëÚ‚ÓÍË ÔÓÌËÁ‡Ì˚ ÍÛÔÌ˚ÏË Ë ÏÂÎÍËÏË ÔÓ-
‡ÏË. àÒÒÎÂ‰Ó‚‡ÌËfl Ò ÔÓÏÓ˘¸˛ ÒÍ‡ÌËÛ˛˘ÂÈ
˝ÎÂÍÚÓÌÌÓÈ ÏËÍÓÒÍÓÔËË ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ÔÓ-
˚ ËÏÂ˛ÚÒfl Í‡Í ÔÓ Í‡flÏ ÒÚ‚ÓÓÍ, Ú‡Í Ë ‚ ‡ÈÓÌÂ
‡‰‰ÛÍÚÓ‡, Ó‰Ì‡ÍÓ ‚Ó ‚ÚÓÓÏ ÒÎÛ˜‡Â ÓÌË Ì‡ÏÌÓ„Ó
ÏÂÎ¸˜Â, Ú‡Í ˜ÚÓ ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË Ò‚ÂÚÓ‚Ó„Ó
ÏËÍÓÒÍÓÔ‡ ÏÓÊÂÚ ‚ÓÁÌËÍÌÛÚ¸ Ó¯Ë·Ó˜ÌÓÂ ÏÌÂ-
ÌËÂ Ó· ÓÚÒÛÚÒÚ‚ËË ÔÓ ‚ ‡ÈÓÌÂ ‡‰‰ÛÍÚÓ‡. ùÚ‡
ÓÒÓ·ÂÌÌÓÒÚ¸ (Ó˜ÂÌ¸ ÏÂÎÍËÂ ÔÓ˚ ‚ ‡ÈÓÌÂ ‡‰‰ÛÍ-
ÚÓ‡) ÓÚÏÂ˜ÂÌ‡ Ë ‰Îfl „ÎÓıË‰Ë‡Î¸Ì˚ı ‡ÍÓ‚ËÌ
Anemina Ë Buldowskia (ÄÌÚÓÌÓ‚‡, ëÚ‡Ó·Ó„‡ÚÓ‚,
1989; ë‡ÂÌÍÓ, òÂ‰¸ÍÓ, 2005; ë‡ÂÌÍÓ, 2006). ÑË‡-
ÏÂÚ ÔÓ ‚ÌÛÚË Ë ÒÌ‡ÛÊË ÒÚ‚ÓÓÍ ‡‚ÂÌ Ë Ô‡Í-
ÚË˜ÂÒÍË ÌÂ ËÁÏÂÌÂÌ; ÔÎÓÚÌÓÒÚ¸ ‡ÒÔÓÎÓÊÂÌËfl ÔÓ
Ì‡ÛÊÌÓÈ Ë ‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚÂÈ ÒÚ‚ÓÍË
‡‚Ì‡ (ËÒ. 4‰, 4Â; 5Â, 5Ê). ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ

ÔÓ˚ Ì‡ „ÎÓıË‰Ëflı Ï‡ÚÂËÍÓ‚˚ı ‡ÏÛ‡ÌÓ‰ÓÌÚ
ÓÍ‡Á‡ÎËÒ¸ ÍÛÔÌÂÂ ÔÓ Ì‡ „ÎÓıË‰Ëflı ÓÒÚÓ‚Ì˚ı
ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ Ó‰‡ (2.3–3.2 ÏÍÏ ÔÓÚË‚ 1.4–
2.3 ÏÍÏ, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ).

ãË„‡ÏÂÌÚ ‰ÎËÌÌ˚È, ÒÓÒÚ‡‚ÎflÂÚ ·ÓÎÂÂ 60% ÓÚ
‰ÎËÌ˚ ‡ÍÓ‚ËÌ˚ (Ú‡·ÎËˆ‡), ÔflÏÓÈ (ËÒ. 2·, 2‚; 5·).
ñÂÌÚ‡Î¸Ì˚È Û˜‡ÒÚÓÍ ÎË„‡ÏÂÌÚ‡ (ËÒ. 5·) Û ‚ÒÂı
ËÁÛ˜ÂÌÌ˚ı ‚Ë‰Ó‚ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÒÏÂ˘ÂÌ ÓÚÌÓÒË-
ÚÂÎ¸ÌÓ ‰ÓÒÓ‚ÂÌÚ‡Î¸ÌÓÈ ÓÒË (ÒÚÂÔÂÌ¸ ÒÏÂ˘ÂÌËfl
ÒÓÒÚ‡‚ËÎ‡ ÏÂÌÂÂ 5%).

èËÍÂÔËÚÂÎ¸Ì˚È ‡ÔÔ‡‡Ú ‚ ‚Ë‰Â ÍÛÔÌÓ„Ó
Í˛˜Í‡ (ËÒ. 3„, 3‰; 4‚; 5‚, 5„). ä˛˜ÓÍ ÚÂÛ„ÓÎ¸-
Ì˚È, Ò ¯ËÓÍËÏ ÓÒÌÓ‚‡ÌËÂÏ, Ó·‡ÁÛ˛˘ËÏ Ú‡Í Ì‡-
Á˚‚‡ÂÏ˚Â ·ÓÍÓ‚˚Â ÔÎ‡ÒÚËÌ˚. ÑÎËÌ‡ Í˛˜Í‡ ÒÓ-
ÒÚ‡‚ÎflÂÚ ·ÓÎÂÂ ÚÂÚË ‚˚ÒÓÚ˚ ÒÚ‚ÓÍË ‡ÍÓ‚ËÌ˚
(41–49%) (Ú‡·ÎËˆ‡). èÓ‚ÂıÌÓÒÚ¸ Í˛˜Í‡ ÔÓÍ˚-
Ú‡ ÌÂÒÍÓÎ¸ÍËÏË fl‰‡ÏË ·ÓÎ¸¯Ëı ¯ËÔÓ‚ (Û˜‡ÒÚÓÍ
Ò Ï‡ÍÓ¯ËÔ‡ÏË (ËÒ. 4„; 5‰) ˜‡ÒÚÓ Ì‡Á˚‚‡˛Ú ÒÚË-
ÎÂÚÓÏ) Ë ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ÏË ÏÂÎÍËÏË ¯ËÔËÍ‡ÏË,
ÔË ˝ÚÓÏ ÔÓ‰ ÏËÍÓ¯ËÔ‡ÏË ÔÓÌËÏ‡˛Ú ¯ËÔËÍË
‡ÁÏÂÓÏ ÏÂÌÂÂ 1 ÏÍÏ ‰ÎËÌÓÈ, ‡ ÔÓ‰ Ï‡ÍÓ¯ËÔ‡-

‡

·

‚ „ ‰

Â Ê

êËÒ. 5. ÉÎÓıË‰ËÈ Amuranodonta sitaensis, ·‡ÒÒÂÈÌ . ëÔ‡ÒÓ‚Í‡, èËÏÓ¸Â (ëùå): ‡ – ‡ÍÓ‚ËÌ‡ „ÎÓıË‰Ëfl; · – ÎË„‡ÏÂÌÚ,
‚Ë‰ Ò ‚ÌÛÚÂÌÌÂÈ ÒÚÓÓÌ˚; ‚ – Í˛˜ÓÍ, ‚Ë‰ ÒÔÂÂ‰Ë; „ – Í˛˜ÓÍ, ‚Ë‰ Ò·ÓÍÛ; ‰ – Ï‡ÍÓ¯ËÔ˚; Â – Ì‡ÛÊÌ‡fl ÔÓ‚ÂıÌÓÒÚ¸
ÒÚ‚ÓÍË; Ê – ‚ÌÛÚÂÌÌflfl ÔÓ‚ÂıÌÓÒÚ¸ ÒÚ‚ÓÍË. å‡Ò¯Ú‡· (ÏÍÏ): ‡ – 50; · – 35; ‚ – 12.5; „ – 10; ‰–Ê – 5.



286

áééãéÉàóÖëäàâ ÜìêçÄã      ÚÓÏ 88      ‹ 3      2009

ë‡ÂÌÍÓ

ÏË – ¯ËÔËÍË ·ÓÎÂÂ 1 ÏÍÏ (ë‡ÂÌÍÓ, 2006; Clarke,
1981; Hoggarth, 1999). ÇÂ¯ËÌ‡ ÒÚËÎÂÚ‡ ËÁÓ„ÌÛÚ‡
‚ÌÛÚ¸ (ËÒ. 3‰; 5„).

å‡ÍÓ¯ËÔ˚ ÍÛÔÌ˚Â (Ëı ‚ÒÂ„‰‡ ·ÓÎ¸¯Â 17),
‡ÒÔÓÎÓÊÂÌ˚ ‚ 2–3 ‰Ë‡„ÓÌ‡Î¸Ì˚ı fl‰‡. ç‡ ‚Â-
¯ËÌÂ ÒÚËÎÂÚ‡ ‚ Ó‰ËÌ fl‰ ‡ÒÔÓÎÓÊÂÌÓ 5–6 Ï‡ÍÓ-
¯ËÔÓ‚ (ËÒ. 3‰; 5‚). í‡ÍÓÂ ÊÂ ‡ÒÔÓÎÓÊÂÌËÂ ÓÚÏÂ-
˜ÂÌÓ ‰Îfl Anemina Ë Buldowskia (ë‡ÂÌÍÓ, òÂ‰¸ÍÓ,
2000; ë‡ÂÌÍÓ, ÅÓ„‡ÚÓ‚, 2001; ë‡ÂÌÍÓ, 2006), ‚ ÚÓ
‚ÂÏfl Í‡Í Û ‚ÒÂı ÓÒÚ‡Î¸Ì˚ı ‰‡Î¸ÌÂ‚ÓÒÚÓ˜Ì˚ı ·ÂÁ-
ÁÛ·ÓÍ Ì‡ ‚Â¯ËÌÂ ÒÚËÎÂÚ‡ ‚ Ó‰ËÌ fl‰ ‡ÒÔÓÎÓÊÂ-
ÌÓ ÌÂ ·ÓÎÂÂ 3 Ï‡ÍÓ¯ËÔÓ‚ (èÓÁÓÓ‚‡, ë‡ÂÌÍÓ,
2001; ë‡ÂÌÍÓ Ë ‰., 2001; ë‡ÂÌÍÓ, 2004, 2006; Say-
enko, Ôhara, 2001; Ë ‰.). å‡ÍÒËÏ‡Î¸Ì˚È ‡ÁÏÂ
Ï‡ÍÓ¯ËÔÓ‚ ÒÓÒÚ‡‚ËÎ 10.0 ÏÍÏ Û A. sitaensis ËÁ
·‡ÒÒÂÈÌ‡ . ëÔ‡ÒÓ‚Í‡.

åÂÎÍËÂ ¯ËÔËÍË ÔÓÍ˚‚‡˛Ú ‚ÒÂ ÓÒÌÓ‚‡ÌËÂ
Í˛˜Í‡ Ë ÏÂÌÂÂ Ó‰ÌÓÈ ÚÂÚË ÔÓ‚ÂıÌÓÒÚË ·ÓÍÓ-
‚˚ı ÎÓÔ‡ÒÚÂÈ, ‡ Ú‡ÍÊÂ ÔÓ‰ÓÎÊ‡˛ÚÒfl ÛÁÍËÏË ÔÓ-
ÎÓÒ‡ÏË ‚‰ÓÎ¸ ÍÛÔÌ˚ı ¯ËÔÓ‚, ‰ÓıÓ‰fl Ô‡ÍÚË˜Â-
ÒÍË ‰Ó ‚Â¯ËÌ˚ ÒÚËÎÂÚ‡ (ËÒ. 5‚).

èÓ‚Â‰ÂÌÌ˚È Ò‡‚ÌËÚÂÎ¸Ì˚È ÒÚ‡ÚËÒÚË˜ÂÒÍËÈ
‡Ì‡ÎËÁ ‡ÁÏÂÌ˚ı ı‡‡ÍÚÂËÒÚËÍ „ÎÓıË‰ËÂ‚ ÔÓ-
Í‡Á‡Î ÒÎÂ‰Û˛˘ÂÂ. èÂ‰ÂÎ˚ ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ ËÁ-
ÏÂÌ˜Ë‚ÓÒÚË ÔÓ ÒÚ‡Ì‰‡ÚÌ˚Ï ÔÓÏÂ‡Ï (‰ÎËÌ‡,
‚˚ÒÓÚ‡ „ÎÓıË‰Ëfl Ë Ú.‰.) ÔÂÂÍ˚‚‡˛ÚÒfl ÏÂÊ‰Û
ÏÌÓ„ËÏË ‚Ë‰‡ÏË, Ë ÚÓ„‰‡ ÔÓ‚ÂÒÚË Ëı Ì‡‰ÂÊÌÓÂ
‡Á‰ÂÎÂÌËÂ ÔÓ Í‡ÍÓÏÛ-ÎË·Ó ËÁ ÒÚ‡Ì‰‡ÚÌ˚ı ÏÂ-
Ì˚ı ÔËÁÌ‡ÍÓ‚ ÌÂ‚ÓÁÏÓÊÌÓ. íÓÎ¸ÍÓ ‚˚·ÓÍ‡
A. pulchra ‰ÓÒÚÓ‚ÂÌÓ (P < 0.005–0.01, „‰Â P – ‚ÂÓ-
flÚÌÓÒÚ¸ ‡‚ÂÌÒÚ‚‡ ‚˚·ÓÓÍ, ËÎË ‰ÓÒÚÓ‚ÂÌ‡fl ‚Â-
ÓflÚÌÓÒÚ¸) ÓÚÎË˜‡ÂÚÒfl ÓÚ ‚ÒÂı ÓÒÚ‡Î¸Ì˚ı ËÁÛ˜ÂÌ-

Ì˚ı ‡ÏÛ‡ÌÓ‰ÓÌÚ ÏÂÌ¸¯ËÏË ‡ÁÏÂ‡ÏË ÔÓ Ú‡ÍËÏ
ÒÚ‡Ì‰‡ÚÌ˚Ï ÔÓÏÂ‡Ï Í‡Í ‚˚ÒÓÚ‡ „ÎÓıË‰Ëfl, Â„Ó
‰ÎËÌ‡, ‰ÎËÌ‡ ÎË„‡ÏÂÌÚ‡, ‡ ÔÓ ‰ÎËÌÂ Í˛˜Í‡ ‰ÓÒÚÓ-
‚ÂÌÓ ÓÚÎË˜‡ÂÚÒfl ÓÚ ‚˚·ÓÍË A. sitaensis ËÁ
. ëÚÛ‰fiÌ‡fl, ·‡ÒÒÂÈÌ ÓÁ. ï‡ÌÍ‡ (ÓÚÏÂÚËÏ, ˜ÚÓ ‰Îfl
„ÎÓıË‰ËÂ‚ A. kijaensis Ë Ò‡ı‡ÎËÌÒÍËı A. sitaensis
‰ÎËÌ‡ Í˛˜Í‡ ÌÂ ·˚Î‡ ËÁÏÂÂÌ‡ ‚ÒÎÂ‰ÒÚ‚ËÂ ‰Â-
ÙÓÏ‡ˆËË ÔÓÒÎÂ‰ÌËı ÔË ÙËÍÒ‡ˆËË Ï‡ÚÂË‡Î‡).
êÂÁÛÎ¸Ú‡Ú˚ ÔÓÔ‡ÌÓ„Ó Ò‡‚ÌÂÌËfl ÏÂÊ‰Û ‚˚·Ó-
Í‡ÏË ÔÓÍ‡Á‡ÎË ÓÚÎË˜ËÂ A. sitaensis ÔÓ ËÌ‰ÂÍÒ‡Ï
H/L Ë lig/L ÓÚ A. kijaensis Ë A. pulchra.

àÌÚÂÂÒÂÌ ÂÁÛÎ¸Ú‡Ú ‡Ì‡ÎËÁ‡ ÏÓÙÓÎÓ„Ë˜Â-
ÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË „ÎÓıË‰ËÂ‚ ‚ ÔÂ‰ÂÎ‡ı Ó‰ÌËı Ë
ÚÂı ÊÂ ·‡ÒÒÂÈÌÓ‚. í‡ÍÓÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓÂ ËÒÒÎÂ-
‰Ó‚‡ÌËÂ ÓÍ‡Á‡ÎÓÒ¸ ‚ÓÁÏÓÊÌ˚Ï ÔÓ‚ÂÒÚË ‰Îfl ·‡Ò-
ÒÂÈÌ‡ ÓÁ. ï‡ÌÍ‡ – Ò‡‚ÌË‚‡ÎË ‚˚·ÓÍË A. sitaensis,
‡ Ú‡ÍÊÂ ‰Îfl ·‡ÒÒÂÈÌ‡ . ÄÏÛ – Ò‡‚ÌË‚‡ÎË ‚˚-
·ÓÍË Ò‡ı‡ÎËÌÒÍËı A. sitaensis Ë ‡ÏÛÒÍËı A. ki-
jaensis (Ó ‚ıÓÊ‰ÂÌËË . í˚Ï¸ ‚ ÒÓÒÚ‡‚ Ô‡ÎÂÓ-ÄÏÛ-
‡ ÒÏ.: ÄÎÂÍÒ‡Ì‰Ó‚‡, 1982; çËÍËÙÓÓ‚ Ë ‰.,
1997; óÂÂ¯ÌÂ‚, 1998; ÅÓ„‡ÚÓ‚ Ë ‰., 2006). ÉÎÓ-
ıË‰ËË A. sitaensis ËÁ ·‡ÒÒÂÈÌ‡ ÓÁ. ï‡ÌÍ‡ ÌÂ ÓÚÎË˜‡-
˛ÚÒfl ÏÂÊ‰Û ÒÓ·ÓÈ ÔÓ ‡ÁÏÂ‡Ï. ç‡ÔÓÚË‚, ‚˚-
·ÓÍË Ò‡ı‡ÎËÌÒÍËı A. sitaensis ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡-
˛ÚÒfl ÓÚ ‡ÏÛÒÍËı A. kijaensis Í‡Í ÔÓ ÒÚ‡Ì‰‡ÚÌ˚Ï
ÔÓÏÂ‡Ï, Ú‡Í Ë ÔÓ ËÌ‰ÂÍÒ‡Ï (P < 0.025–0.02). 

çÂÓ·ıÓ‰ËÏÓ ÒÍ‡Á‡Ú¸, ̃ ÚÓ ‡Ì‡ÎËÁ ‚ÓÁÏÓÊÌÓÈ ‰Ë‡-
„ÌÓÒÚË˜ÂÒÍÓÈ ˆÂÌÌÓÒÚË ÏÓÙÓÏÂÚË˜ÂÒÍËı ÔËÁÌ‡-
ÍÓ‚ „ÎÓıË‰ËÂ‚ ‡ÏÛ‡ÌÓ‰ÓÌÚ ÚÂ·ÛÂÚ ‰‡Î¸ÌÂÈ¯Â„Ó
ËÒÒÎÂ‰Ó‚‡ÌËfl Ì‡ ·ÓÎ¸¯ÂÏ Ó·˙ÂÏÂ Ï‡ÚÂË‡Î‡.

åÓÙÓÏÂÚË˜ÂÒÍËÂ ÔËÁÌ‡ÍË „ÎÓıË‰ËÂ‚ Ó‰‡ Amuranodonta, ÏÍÏ

ÇË‰, ÏÂÒÚ‡ Ò·ÓÓ‚ H L lig hook H/L lig/L hook/H

Amuranodonta kijaensis
éÁ. äÎÂ¯ÂÌÒÍÓÂ, ·‡Ò-
ÒÂÈÌ . ÄÏÛ, ïËÌ„‡Ì-
ÒÍËÈ Á‡ÔÓ‚Â‰ÌËÍ, 
ÄÏÛÒÍ‡fl Ó·Î.

– –

Amuranodonta pulchra
éÁ. ÄÂÈÒÍÓÂ, ·‡ÒÒÂÈÌ 
. ïËÎÓÍ (ÔËÚÓÍ
. ëÂÎÂÌ„‡, ÓÁ. Å‡È-
Í‡Î), óËÚËÌÒÍ‡fl Ó·Î.

Amuranodonta sitaensis

ê. í˚Ï¸, Ó-‚ ë‡ı‡ÎËÌ – –

ê. ëÚÛ‰fiÌ‡fl, ·‡ÒÒÂÈÌ
ÓÁ. ï‡ÌÍ‡, èËÏÓ¸Â

ê. ëÔ‡ÒÓ‚Í‡. ·‡ÒÒÂÈÌ
ÓÁ. ï‡ÌÍ‡, èËÏÓ¸Â

èËÏÂ˜‡ÌËÂ. ç‡‰ ˜ÂÚÓÈ – ÔÂ‰ÂÎ˚ ËÁÏÂÌ˜Ë‚ÓÒÚË (min–max) Í‡Ê‰Ó„Ó ÔËÁÌ‡Í‡; ÔÓ‰ ˜ÂÚÓÈ – ÒÂ‰ÌÂÂ ‡ËÙÏÂÚË˜ÂÒÍÓÂ ± ÒÚ‡Ì-
‰‡ÚÌÓÂ ÓÚÍÎÓÌÂÌËÂ; ÔÓ˜ÂÍ – ÓÚÒÛÚÒÚ‚ËÂ ÔÓÏÂÓ‚ ËÁ-Á‡ ‰ÂÙÓÏ‡ˆËË Í˛˜ÍÓ‚.

360.0–365.0
362.5 3.54±
------------------------------ 370.0–380.0

375.0 7.07±
------------------------------ 240.0–290.0

265.0 5.36±
------------------------------ 0.95–0.99

0.97 0.03±
--------------------------- 0.63–0.78

0.71 0.11±
---------------------------

300.0–320.0
309.3 8.84±
------------------------------ 310.0–340.0

318.9 10.54±
--------------------------------- 200.0–250.0

225.2 14.20±
--------------------------------- 122.0–140.0

127.4 8.14±
------------------------------ 0.94–0.97

0.97 0.02±
--------------------------- 0.63–0.76

0.71 0.04±
--------------------------- 0.38–0.45

0.42 0.03±
---------------------------

314.2–342.7
332.6 9.22±
------------------------------ 342.7–364.1

335.6 6.74±
------------------------------ 249.9–278.5

267.1 8.57±
------------------------------ 0.90–0.98

0.94 0.03±
--------------------------- 0.70–0.78

0.75 0.02±
---------------------------

321.9–349.9
335.9 9.96±
------------------------------ 335.6–357.0

350.9 7.06±
------------------------------ 249.9–278.5

262.3 10.15±
--------------------------------- 142.8–157.1

150.8 6.63±
------------------------------ 0.94–0.98

0.96 0.02±
--------------------------- 0.72–0.79

0.75 0.02±
--------------------------- 0.41–0.49

0.44 0.03±
---------------------------

328.4–385.6
354.0 10.99±
--------------------------------- 349.9–385.6

370.3 9.91±
------------------------------ 249.9–307.0

279.8 11.88±
--------------------------------- 128.5–171.4

147.3 7.99±
------------------------------ 0.93–0.98

0.95 0.01±
--------------------------- 0.72–0.80

0.76 0.02±
--------------------------- 0.35–0.49

0.42 0.02±
---------------------------
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Ä‚ÚÓ ‚˚‡Ê‡ÂÚ ·Î‡„Ó‰‡ÌÓÒÚ¸ Ç.Ç. ÅÓ„‡ÚÓ‚Û
(ÅËÓÎÓ„Ó-ÔÓ˜‚ÂÌÌ˚È ËÌÒÚËÚÛÚ ÑÇé êÄç, ÇÎ‡‰Ë-
‚ÓÒÚÓÍ) Á‡ ÔÓÏÓ˘¸ ‚ ÓÔÂ‰ÂÎÂÌËË ‚ÁÓÒÎ˚ı ÏÓÎ-
Î˛ÒÍÓ‚, ‡ Ú‡ÍÊÂ í. èËÒÛ (Dr. Timothy A. Pearce,
Carnegie Museum of Natural History, Pittsburg, Penn-
sylvania, USA) Ë ù. òË (Dr. Elizabeth K. Shea, Bryn
Mawr College, Bryn Mawr, Pennsylvania, USA) Á‡
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THE MORPHOLOGY OF GLOCHIDIA IN THREE SPECIES 

OF THE AMURANODONTA GENUS (BIVALVIA, UNIONIDAE)

   E. M. Sayenko
Institute of Biology and Soil Science, Far East Division, Russian Academy of Sciences, Vladivostok 690022, Russia

e-mail: sayenko@ibss.dvo.ru

The new data on the morphology of glochidia in the freshwater anodontin bivalves, Amuranodonta kijaensis
Moskvicheva 1973, A. pulchra Bogatov et Starobogatov 1996, and A. sitaensis (Bogatov et Starobogatov 1996)
from the Tym River (Sakhalin Island), the Amur River, and Khanka Lake basins are given. The glochidia of
the species investigated are shown to vary in size (length, height, length of ligament) and shape. The variability
of glochidial hooks was also observed. The characteristics obtained are compared to available literature data on
other Far Eastern representatives of the Anodontini tribe, particularly on Anemina Haas 1969 and Buldowskia
Moskvicheva 1973.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /CCITTFaxEncode
  /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 /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


