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ȺȶȱȬȹȬ
Ȭ.ɉ. ȲɌɐɌə, ɍɔɚɗɚɏɔɣɑɝɖɔɕ ɠɌɖɟɗɨɞɑɞ ȸȯȿ



ȼɧɍɧ Ɏ ɚɐəɔɡ ɣɌɝɞɫɡ ɚɖɑɌəɌ ɘəɚɏɚ, Ɍ Ɏ ɐɜɟɏɔɡ ɝɚɎɝɑɘ əɑɞ. 

Ȼɚɣɑɘɟ? 

www.hakaimagazine.com



ȻɗɌəɖɞɚə: ɚɜɏɌəɔɓɘɧ, ɝɎɚɍɚɐəɚ ɐɜɑɕɠɟɪɥɔɑ Ɏ ɞɚɗɥɑ Ɏɚɐɧ ɔ əɑ ɝɛɚɝɚɍəɧɑ 

ɐɎɔɏɌɞɨɝɫ ɛɜɚɞɔɎ ɞɑɣɑəɔɫ 

ȭɑəɞɚɝ: ɝɚɎɚɖɟɛəɚɝɞɨ ɚɜɏɌəɔɓɘɚɎ, ɚɍɔɞɌɪɥɔɡ əɌ ɏɜɟəɞɑ ɔ Ɏ ɏɜɟəɞɑ ɐəɌ ɎɚɐɚɬɘɚɎ

ɀɔɞɚ-  ɜɌɝɞɔɞɑɗɨəɧɕ

ȳɚɚ-  ɒɔɎɚɞəɧɕ

ȸɑɏɌ-  ɚɣɑəɨ ɖɜɟɛəɧɑ

ȸɌɖɜɚ-  ɖɜɟɛəɧɑ

ȸɑɓɚ-  ɝɜɑɐəɔɑ

ȸɔɖɜɚ-  ɘɑɗɖɔɑ

ȸɑɕɚ-  ɘɑɗɖɔɑ

ȹɌəɚ-  ɚɣɑəɨ ɘɑɗɖɔɑ

Ȼɔɖɚ-  ɝɚɎɝɑɘ ɖɜɚɡɚɞəɧɑ

ȼɌɓɘɑɜɧ:



ɀɚɞɚɝɔəɞɑɓ:

ɝɎɑɞ

CO 2 + H2O        ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ+ O2 

ɀɚɞɚɌɎɞɚɞɜɚɠɧ: Ɏɧɝɤɔɑ ɜɌɝɞɑəɔɫ, Ɏɚɐɚɜɚɝɗɔ, ɢɔɌəɚɍɌɖɞɑɜɔɔ

Ȼɜɚɐɟɢɑəɞɧ:  ɚɜɏɌəɔɓɘɧ, ɝɛɚɝɚɍəɧɑ ɛɜɚɔɓɎɚɐɔɞɨ ɚɜɏɌəɔɣɑɝɖɔɑ ɎɑɥɑɝɞɎɌ ɔɓ əɑɚɜɏɌəɔɣɑɝɖɔɡ 



ȴɝɞɚɣəɔɖɔ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɚɖɑɌəɑ

ɀɚɞɔɣɑɝɖɌɫ ɓɚəɌ (ɠɚɞɚɝɔəɞɑɓ) 

ȬɠɚɞɔɣɑɝɖɌɫ 

ɓɚəɌ

ɡɑɘɚɝɔəɞɑɓ

ɡɑɘɚɝɔəɞɑɓ

ɠɔɞɚɛɗɌəɖɞɚə
ɀɔɞɚɍɑəɞɚɝ ȸɌɖɜɚɠɔɞɧ

ɘɔɖɜɚɠɔɞɧ

ȭɑɜɑɏɚɎɚɕ ɝɞɚɖ ɚɜɏɌəɔɖɔ 

(ɜɑɖɔ, ɎɑɞɜɌ)



˸͙ͪͦ͟ͺ͙͔ͭͦ͋ͤͭͦͫ

ȰɔɌɞɚɘɚɎɧɑɎɚɐɚɜɚɝɗɔ ɂɔɌəɚɍɌɖɞɑɜɔɔ (ɝɔəɑ-ɓɑɗɑəɧɑ 

Ɏɚɐɚɜɚɝɗɔ)



˸͊ͪͦ͟ͺ͙͔ͭͦ͋ͤͭͦͫ
ˤ·ͫ΄͙͔ ͔͙ͪ͊ͫͭͤΎςͣ ͦͪͫ͊͟Ύ ͍ͭͪ͊͊

Posidonia oceanica Zostera marina

ȶɗɌɝɝ Ⱥɐəɚɐɚɗɨəɧɑ

Ȼɚɜɫɐɚɖ Alismatales

ȽɑɘɑɕɝɞɎɌ: Posidoniaceae , 

Zosteraceae , Hydrocharitaceae

Cymodoceaceae

 

ȸɚɜɝɖɔɑ ɞɜɌɎɧ ɛɜɚɔɓɚɤɗɔ ɚɞ əɌɓɑɘəɧɡ 

ɜɌɝɞɑəɔɕ, ɖɚɞɚɜɧɑ ɛɚɎɞɚɜəɚ ɓɌɝɑɗɔɗɔ ɚɖɑɌə 

70ð100 ɘɔɗɗɔɚəɚɎ ɗɑɞ əɌɓɌɐ



˸͊ͪͦ͟ͺ͙͔ͭͦ͋ͤͭͦͫ 
˭͔͔ͤ͡·͔ ͍͙ͦ͒ͦͪͦͫ͡

Ulva lactuca Caulerpa taxifolia



˸͊ͪͦ͟ͺ͙͔ͭͦ͋ͤͭͦͫ 
ˣͯͪ·͔ ͍͙ͦ͒ͦͪͦͫ͡

ɠɟɖɚɔɐəɧɑ



˸͊ͪͦ͟ͺ͙͔ͭͦ͋ͤͭͦͫ 

ˣͯͪ·͔ ͍͙ͦ͒ͦͪͦͫ͡
:

Laminaria
Sargassum



ȸɌɖɜɚɠɔɞɚɍɑəɞɚɝ 

ȶɜɌɝəɧɑ Ɏɚɐɚɜɚɝɗɔ



ɀɔɞɚɛɗɌəɖɞɚə



ɢɔɌəɚɍɌɖɞɑɜɔɔ

ȳɑɗɑəɧɑ (ɛɜɚɞɚɖɚɖɖɚɎɧɑ) ɐɔɌɞɚɘɚɎɧɑ ɐɔəɚɠɗɌɏɑɗɗɫɞɧ

ɖɚɖɖɚɗɔɞɚɠɚɜɔɐɧ

ɀɔɞɚɛɗɌəɖɞɚə
Ⱥɐəɚɖɗɑɞɚɣəɧɑ Ɏɚɐɚɜɚɝɗɔ (ɣɌɝɞɚ ɖɚɗɚəɔɌɗɨəɧɑ)



ÅȽɎɑɞ  - Ɏ Ɏɑɜɡəɑɘ ɝɗɚɑ

Åȿɏɗɑɖɔɝɗɧɕ ɏɌɓ (ȽȺ2 )- Ɏɑɓɐɑ ɡɎɌɞɌɑɞ

Åȭɔɚɏɑəɧ (Ɍɓɚɞ, ɠɚɝɠɚɜ, ɖɜɑɘəɔɕ) - ɘəɚɏɚ Ɏ ɏɗɟɍɔəəɧɡ ɝɗɚɫɡ ɔ Ɏ 

ɛɜɔɍɜɑɒəɧɡ ɜɌɕɚəɌɡ

Ƀɞɚ əɟɒəɚ ɐɗɫ ɜɚɝɞɌ ɠɔɞɚɛɗɌəɖɞɚəɌ?



Ȼɚɐɦɬɘ ɏɗɟɍɔəəɧɡ Ɏɚɐ ɚɖɑɌəɌ ɖ ɛɚɎɑɜɡəɚɝɞɔ

ȬɛɎɑɗɗɔəɏ



ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʩʬʘʪʦʚ (ʤʢʤʦʣʴ/ʣ) ʥʘ 50 ʤ



ȳɚəɧ ɛɚɎɧɤɑəəɚɕ ɛɜɚɐɟɖɞɔɎəɚɝɞɔ:

ÅȻɜɔɍɜɑɒəɧɑ ɓɚəɧ

Åȳɚəɧ ɌɛɎɑɗɗɔəɏɚɎ

˽͙͍ͪͦ͒ͯͭͤͦͫͭ͟Έ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͙͔ͫͫͭͣ· ςͫ ͦͪͦͫͭ͟Έ,  ͫ
͚ͦͭͦͪͦ͟ ͨͪͦ͒ͯͼ͔ͤͭ· ͍͙͍ͯͫ͊͊Όͭ ͯ͡;͙ͫͭͯΌ Ή͔͎͙ͤͪΌ  ͍
ͨͪͦͼ͔͔ͫͫ ͺ͙͔ͦͭͦͫͤͭ͊͘Σ ͦ͋ͪ͊ͯ͘Ύ ͎͙ͦͪ͊ͤ;͔͔ͫͦ͟ ͍͔΅͔͍ͫͭͦΣ 
͔ͦͭͦͪͦ͟ ͣ ͔ͦ͗ͭ ͋·ͭΈ ͙ ͫͨͦ͡Έ͍ͦ͊ͤͦ͘  ͍͟ ͊;͔͍͔ͫͭ ͨ ͙΅͙



Ⱦɜɚɠɔɣɑɝɖɔɑ ɝɑɞɔ Ɏ ɚɖɑɌəɑ

   

ɠɔɞɚɛɗɌəɖɞɚə

ɓɚɚɛɗɌəɖɞɚə

əɑɖɞɚə

ȷɔəɑɕəɌɫ (ɛɌɝɞɍɔɥəɌɫ) ɞɜɚɠɔɣɑɝɖɌɫ ɢɑɛɨ: 

(ɠɔɞɚɛɗɌəɖɞɚə ñ ɓɚɚɛɗɌəɖɞɚə ñ əɑɖɞɚə)

ȹɑɖɞɚə: ɝɚɎɚɖɟɛəɚɝɞɨ Ɏɚɐəɧɡ, ɌɖɞɔɎəɚ ɛɗɌɎɌɪɥɔɡ 

ɚɜɏɌəɔɓɘɚɎ, ɚɍɔɞɌɪɥɔɡ Ɏ ɞɚɗɥɑ Ɏɚɐɧɔ ɝɛɚɝɚɍəɧɡ 

ɛɜɚɞɔɎɚɝɞɚɫɞɨ ɝɔɗɑ ɞɑɣɑəɔɫ ɔ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ 

ɛɑɜɑɘɑɥɌɞɨɝɫ əɌ ɓəɌɣɔɞɑɗɨəɧɑ ɜɌɝɝɞɚɫəɔɫ.

ȶɌɗɨɘɌɜɧ, ɜɧɍɧ, ɘɚɜɝɖɔɑ ɓɘɑɔ, ɣɑɜɑɛɌɡɔ, 

ɖɔɞɚɚɍɜɌɓəɧɑ, ɗɌɝɞɚəɚɏɔɑ, ɛɔəɏɎɔəɧ 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%BA%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%BA%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BA%D1%82%D0%BE%D0%BD


ɠɔɞɚɛɗɌəɖɞɚə ɓɚɚɛɗɌəɖɞɚə
əɑɖɞɚə

əɑɖɞɚəəɑɖɞɚə

əɑɖɞɚə

əɑɖɞɚə

ȷɔəɑɕəɌɫ ɛɌɝɞɍɔɥəɌɫ ɞɜɚɠɔɣɑɝɖɌɫ ɢɑɛɨ



Ⱦɜɚɠɔɣɑɝɖɔɑ ɝɑɞɔ Ɏ ɚɖɑɌəɑ

   

ɠɔɞɚɛɗɌəɖɞɚə

ɓɚɚɛɗɌəɖɞɚə

əɑɖɞɚə

ȼȺȮ

ȸɔɖɜɚɍəɌɫ 

ɛɑɞɗɫ

ȷɔəɑɕəɌɫ ɛɌɝɞɍɔɥəɌɫ ɞɜɚɠɔɣɑɝɖɌɫ ɢɑɛɨ: 

(ɠɔɞɚɛɗɌəɖɞɚə ñ ɓɚɚɛɗɌəɖɞɚə ñ əɑɖɞɚə)

ȸɔɖɜɚɍəɌɫ ɛɑɞɗɫ: ȼȺȮ  (ɜɌɝɞɎɚɜɑəəɚɑ 

ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ) ñ ɍɌɖɞɑɜɔɔ ñ ɛɜɚɝɞɑɕɤɔɑɍɌɖɞɑɜɔɔ

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%BA%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%BA%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BA%D1%82%D0%BE%D0%BD


ɠɔɞɚɛɗɌəɖɞɚə ɓɚɚɛɗɌəɖɞɚə əɑɖɞɚə

ȼȺȮ(ɜɌɝɞɎɚɜɑəəɚɑ 

ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ)

ɍɌɖɞɑɜɔɔ

ɛɜɚɝɞɑɕɤɔɑ

ȸɔɖɜɚɍəɌɫ ɛɑɞɗɫ

ȷɔəɑɕəɌɫ ɛɌɝɞɍɔɥəɌɫ 

ɞɜɚɠɔɣɑɝɖɌɫ ɢɑɛɨ

˾͍͔͔͎͙͊ͫͭͦͪͤͤͦͦͪ͊ͤ;͔͔͍͔ͫͦ͟΅͔͍ͫͭͦ(˾˻ˤύΥ
͔ͫͣͫΈ ͙ͪ͊͘͡;ͤ·ͻ͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻ͔͙͔͙͚ͫͦ͒ͤͤΣ ͦͭͦͪ͟·͔ ͤ͊ͻͦ͒ΎͭͫΎ 
͍ ͍͔ͪ͊ͫͭͦͪ ͍ ͍͔ͦ͒Φ 
̏ͭͦͦͪ ͎͙͊ͤ;͔͙͔͙ͫͫͦͭ͟͟͡·Σ ͙͙͊ͣͤͦͫͦͭ͟͡·Σ ͎͔͍ͯͦ͒͡·Σ ͔͙ͨͪͦͭͤ·Σ 
͙͗ͪ· ͙ ͎͙͔͎͙͒ͪͯͦͪ͊ͤ;͔͙͔͍͔ͫ͟΅͔͍ͫͭ͊Φ



ɠɔɞɚɛɗɌəɖɞɚə ɓɚɚɛɗɌəɖɞɚə

ȼȺȮ(ɜɌɝɞɎɚɜɑəəɚɑ 

ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ)

ɍɌɖɞɑɜɔɔ

ɛɜɚɝɞɑɕɤɔɑ

ȸɔɖɜɚɍəɌɫ ɛɑɞɗɫ

ÅȳɌɘɧɖɌɑɞ ɢɔɖɗ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ, ɝɚɡɜɌəɫɫ 

ɜɑɝɟɜɝɧ Ɏ ɝɔɝɞɑɘɑ

Åȿɝɖɚɜɫɑɞ ɖɜɟɏɚɎɚɜɚɞ ɛɔɞɌɞɑɗɨəɧɡ ɎɑɥɑɝɞɎ (N, P, Fe)

ÅȻɚɐɐɑɜɒɔɎɌɑɞ ɛɜɚɐɟɖɞɔɎəɚɝɞɨ Ɏ çɛɟɝɞɧəəɧɡè 

ɚɗɔɏɚɞɜɚɠəɧɡ ɎɚɐɌɡ. ȳɐɑɝɨ ɘɔɖɜɚɍəɌɫ ɛɑɞɗɫ 

ɝɞɌəɚɎɔɞɝɫ ɐɚɘɔəɔɜɟɪɥɔɘ ɛɟɞɑɘ ɛɚɞɚɖɌ ɩəɑɜɏɔɔ

ÅȽɚɓɐɌɑɞ çɝɞɌɜɞɚɎɟɪ ɛɗɚɥɌɐɖɟè ɐɗɫ ɛɔɥɑɎɚɕ ɢɑɛɔ

ÅɃɌɝɞɨ ɍɌɖɞɑɜɔɕ ɔ ɛɜɚɝɞɑɕɤɔɡ ɎɖɗɪɣɌɑɞɝɫ Ɏ 

çɘɚɜɝɖɚɕ ɝəɑɏè (ɌɏɗɚɘɑɜɌɞɧ, ɖɚɞɚɜɧɑ ɞɚəɟɞ)



ȴɞɌɖ, ɌɛɎɑɗɗɔəɏ ɔ ɛɜɔɍɜɑɒəɧɕ ɝɞɚɖ ɝɚɓɐɌɪɞ "ɚɌɓɔɝɧ" 

ɛɜɚɐɟɖɞɔɎəɚɝɞɔ Ɏ ɠɚɞɔɣɑɝɖɚɕ ɓɚəɑ 



ȼɧɍɧ Ɏ ɚɐəɔɡ ɣɌɝɞɫɡ ɚɖɑɌəɌ ɘəɚɏɚ, Ɍ Ɏ ɐɜɟɏɔɡ ɝɚɎɝɑɘ əɑɞ.  

Ⱦɑɛɑɜɨ ɛɚəɫɞəɚ, ɛɚɣɑɘɟ? 

www.hakaimagazine.com



ȹɚ ɣɞɚ ɫɎɗɫɑɞɝɫ ɔɝɞɚɣəɔɖɚɘ ɒɔɓəɔ Ɏ Ɏɑɣəɚɕ ɞɑɘəɚɞɑ, ɖɟɐɌ 

əɑ ɛɜɚəɔɖɌɑɞ ɝɎɑɞ? ȾɌɘ ɐɑɕɝɞɎɟɪɞ ɐɜɟɏɔɑ ɛɜɔəɢɔɛɧ...



ȴɝɞɚɣəɔɖɔ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɚɖɑɌəɑ

ɀɚɞɔɣɑɝɖɌɫ ɓɚəɌ (ɠɚɞɚɝɔəɞɑɓ) 

ȬɠɚɞɔɣɑɝɖɌɫ 

ɓɚəɌ

ɡɑɘɚɝɔəɞɑɓ

ɡɑɘɚɝɔəɞɑɓ

ɠɔɞɚɛɗɌəɖɞɚə
ɀɔɞɚɍɑəɞɚɝ ȸɌɖɜɚɠɔɞɧ

(ɖɑɗɛ), 

ɘɔɖɜɚɎɚɐɚɜɚɝɗɔ

ȭɑɜɑɏɚɎɚɕ ɝɞɚɖ ɚɜɏɌəɔɖɔȭɑɜɑɏɚɎɚɕ ɝɞɚɖ ɚɜɏɌəɔɖɔ



Ȱɚɒɐɨ ɞɜɟɛɚɎȰɚɒɐɨ ɠɑɖɌɗɔɕ

Ⱥɞɘɑɜɤɔɕ 

ɛɗɌəɖɞɚə

ȸɚɜɝɖɚɕ ɝəɑɏ

Ȳɔɓəɨ əɌ ɐəɑ 

ɚɖɑɌəɌ: 

ɔɝɞɚɣəɔɖɔ 
ɚɜɏɌəɔɖɔ



ȸɚɜɝɖɚɕ ɝəɑɏ 

ȸɑɐɗɑəəɚ ɞɚəɟɥɔɑ ɣɌɝɞɔɢɧ ɚɜɏɌəɔɖɔ: 

ɝɗɔɓɨ, ɚɝɞɌəɖɔ ɛɗɌəɖɞɚəɌ, ɩɖɝɖɜɑɘɑəɞɧ, 

ɛɧɗɨɢɌ, ɘɔɖɜɚɛɗɌɝɞɔɖ



Ȱɑɞɜɔɞəɧɑ ɛɔɥɑɎɧɑ ɢɑɛɔ

ȸɚɜɝɖɚɕ ɝəɑɏ

Ȱɚəəɧɕ ɚɝɌɐɚɖ 

(ɝɑɐɔɘɑəɞ)

ɀɔɗɨɞɜɌɞɚɜɧɁɔɥəɔɖɔ

ȯɜɟəɞɚɑɐɧ

ɁɔɥəɔɖɔȽɚɍɔɜɌɞɑɗɔ
Ɂɔɥəɔɖɔ



Order: Vampyromorphida

Suborder: Vampyromorphina

Family: Vampyroteuthidae

Genus: Vampyroteuthis

Vampyroteuthis infernalis

Ȭɐɝɖɔɕ ɖɌɗɨɘɌɜ-ɎɌɘɛɔɜ

ȻɔɞɌɑɞɝɫ ɘɚɜɝɖɔɘ ɝəɑɏɚɘ

http://en.wikipedia.org/wiki/Vampyromorphida
http://en.wikipedia.org/wiki/Vampyromorphina
http://en.wikipedia.org/wiki/Vampyroteuthidae


ȯɗɟɍɚɖɚɎɚɐəɧɑ ɝɚɚɍɥɑɝɞɎɌ əɌ ɞɟɤɌɡ ɖɔɞɚɎ

ȮɌɜɔɌəɞ ɐɑɞɜɔɞəɚɕ ɛɔɥɑɎɚɕ ɢɑɛɔ



Osedax (zombie worms)

ɃɑɜɎɔ-ɖɚɝɞɚɑɐɧ



Ⱥɞɖɜɧɞɔɑ ɏɔɐɜɚɞɑɜɘ ɔ ɏɔɐɜɚɞɑɜɘɌɗɨəɧɡ ɝɚɚɍɥɑɝɞɎ - ɎɧɐɌɪɥɑɑɝɫ ɚɞɖɜɧɞɔɑ Ɏ ɚɖɑɌəɚɗɚɏɔɔ XX ɎɑɖɌ. 

ȻɑɜɎɧɑ ɛɜɫɘɧɑ əɌɍɗɪɐɑəɔɫ: ɛɚɐɎɚɐəɧɕ ɚɍɔɞɌɑɘɧɕ ɌɛɛɌɜɌɞ çȬɗɎɔəè, ɠɑɎɜɌɗɨ 1977

Woods Hole Oceanographic Institution

ȯɔɐɜɚɞɑɜɘɧ

https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B2%D0%B8%D0%BD
https://en.wikipedia.org/wiki/Woods_Hole_Oceanographic_Institution


ȯɑɚɏɜɌɠɔɫ ɏɔɐɜɚɞɑɜɘɚɎ



Ƀɑɜəɧɑ ɖɟɜɔɗɨɥɔɖɔ

ȭɑɗɧɑ ɖɟɜɔɗɨɥɔɖɔ



ÅȮɧɝɚɖɌɫ ɞɑɘɛɑɜɌɞɟɜɌɐɚ +400°C

ÅȰɌɎɗɑəɔɑ ɐɚɝɞɔɏɌɑɞ ɝɚɞɑə 

Ɍɞɘɚɝɠɑɜ, ɛɚɞɚɘɟ ɎɚɐɌ 

ɚɝɞɌɑɞɝɫ ɒɔɐɖɚɕ 

ÅȮɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ 

ɝɑɜɚɎɚɐɚɜɚɐɌ, ɘɑɞɌəɌ, 

ɎɚɐɚɜɚɐɌ, ɞɔɚɝɟɗɨɠɌɞɚɎ, 

ɒɑɗɑɓɌ, ɘɌɜɏɌəɢɌ



ÅȽɜɑɐɔəəɚ-ɚɖɑɌəɔɣɑɝɖɔɑ ɡɜɑɍɞɧ, 

ɏɐɑ ɜɌɝɡɚɐɫɞɝɫ ɞɑɖɞɚəɔɣɑɝɖɔɑ 

ɛɗɔɞɧ

ÅȮɚɐɌ ɛɜɚɝɌɣɔɎɌɑɞɝɫ ɛɚ 

ɞɜɑɥɔəɌɘ Ɏ ɚɖɑɌəɔɣɑɝɖɚɕ ɖɚɜɑ ɔ 

ɎɝɞɜɑɣɌɑɞɝɫ ɝ ɘɌɏɘɚɕ

ÅȯɚɜɫɣɌɫ, ɡɔɘɔɣɑɝɖɔ ɌɏɜɑɝɝɔɎəɌɫ 

ɎɚɐɌ ɜɌɝɞɎɚɜɫɑɞ ɘɑɞɌɗɗɧ ɔ 

ɘɔəɑɜɌɗɧ ɔɓ ɍɌɓɌɗɨɞɌ: ɝɑɜɟ, 

ɘɑɐɨ, ɢɔəɖ, ɒɑɗɑɓɚ, ɝɎɔəɑɢ, 

ɍɌɜɔɕ

ÅȹɌɏɜɑɎɌɫɝɨ, ɎɚɐɌ ɟɝɞɜɑɘɗɫɑɞɝɫ 

ɎɎɑɜɡ ɛɚ ɞɜɑɥɔəɌɘ, ɎɧɜɧɎɌɫɝɨ əɌ 

ɐəɚ ɘɚɥəɧɘ ɏɚɜɫɣɔɘ ɠɚəɞɌəɚɘ 

- ɏɔɐɜɚɞɑɜɘɌɗɨəɧɘ ɔɝɞɚɣəɔɖɚɘ

ÅȻɜɔ ɝɘɑɤɔɎɌəɔɔ ɞɑɘɛɑɜɌɞɟɜɌ 

ɜɑɓɖɚ ɛɌɐɌɑɞ, ɘɑəɫɑɞɝɫ 

ɖɔɝɗɚɞəɚɝɞɨ (pH), ɔ ɜɌɝɞɎɚɜɑəəɚɑ 

ɎɑɥɑɝɞɎɚ ɍɚɗɨɤɑ ɎɧɛɌɐɌɑɞ Ɏ 

ɚɝɌɐɚɖ - ɞɌɖ ɚɍɜɌɓɟɪɞɝɫ ɞɜɟɍɧ



ȴɝɞɚɣəɔɖɔ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɚɖɑɌəɑ

ɀɚɞɔɣɑɝɖɌɫ ɓɚəɌ (ɠɚɞɚɝɔəɞɑɓ) 

ȬɠɚɞɔɣɑɝɖɌɫ 

ɓɚəɌ

ɡɑɘɚɝɔəɞɑɓ

ɡɑɘɚɝɔəɞɑɓ

ɠɔɞɚɛɗɌəɖɞɚə
ɀɔɞɚɍɑəɞɚɝ ȸɌɖɜɚɠɔɞɧ

ɘɔɖɜɚɠɔɞɧ

ȭɑɜɑɏɚɎɚɕ ɝɞɚɖ ɚɜɏɌəɔɖɔ 

(ɜɑɖɔ, ɎɑɞɜɌ)



Ɂɑɘɚɝɔəɞɑɓ:

ɎɚɝɝɞɌəɚɎɗɑəəɚɑ ɎɑɥɑɝɞɎɚ           ɚɖɔɝɗɑəəɚɑ ɎɑɥɑɝɞɎɚ

 

                      CO 2 ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ

ɝɑɜɚɎɚɐɚɜɚɐ, 

ɝɑɜɌ, ɘɑɞɌə, 

ɌɘɘɔɌɖ, Ɏɚɐɚɜɚɐ, 

ɞɔɚɝɟɗɨɠɌɞɧ,

ɒɑɗɑɓɚ, ɘɌɜɏɌəɑɢ 

ɔ ɐɜ.

ɝɑɜɌ, ɝɑɜəɌɫ 

ɖɔɝɗɚɞɌ, ɌɓɚɞəɌɫ 

ɖɔɝɗɚɞɌ, 

ɝɚɑɐɔəɑəɔɫ 

ɘɑɞɌɗɗɚɎ, ȽȺ2, 

ȹ2Ⱥ ɔ ɐɜ.

ȹɑ ɓɌɎɔɝɔɞ ɚɞ ɩəɑɜɏɔɔ ȽɚɗəɢɌ

ɁɑɘɚɌɎɞɚɞɜɚɠɧ: ɝɑɜɚɍɌɖɞɑɜɔɔ, ɒɑɗɑɓɚɍɌɖɞɑɜɔɔ, 

ɘɑɞɌəɚɍɌɖɞɑɜɔɔ, əɔɞɜɔɠɔɢɔɜɟɪɥɔɑ ɍɌɖɞɑɜɔɔ ɔ ɐɜ.

ɩəɑɜɏɔɫ ɡɔɘɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ



Vestimentifera

Riftia pachyptila


