
′ῴ⁸ ṑᾯ

Ῥ Џᶸ

Ῥ Џᶸ



ǒȐ Ǧ′ῴ

ˬ ǶƲ ǦǨǵᶮǵ ᶷǵʴẔ ǲ̬ ǞǭǑȑƲ ˬ Кǵ6 ǵǍǨ

ǵ1 Ǔ′ῴ ǮǠƳ ˬ Ƕ֦ǖǒȐḛ ǭǓ ȖȓǭǑȑƲ ȋ′ῴșʴⱲ

ǯǠȒˬ › ᷂ₑǮǶ ȱɱɑɈɶɆșǶǟȈǜȅǝȅǱ›ḹǓ ᷂ǞƲ

ǵ› ș ǏǭǔȅǞǦƳʝ Ǯ ˬ ǶƲӧ Ʋ ˬ Ʋ ẞ′ ǵ Ḣǲᶪ

ȅȓǭ ֥ Ǔ ǋ ר ḢǮǉȒǦȈƲẆ ǯК ǯǵ ˧ Ǔ ȑȋǠǖƲ

ǒȐǵ ȋ ǱǰǓ ȅȑȋǠǋǯǋǍ ⱪǓǉȑȅǠƳǤǵǦȈ

ẃǲǱȒǯƲ ὑǵ ɕɧɱȭɆɱǓ ₡Ṕ ǠȒǚǯǲȏȑ Ħ Ǔ ǞǦ

ȑƲ ʴǵ⅝῁̂ Ǯ ↓Ṷ̌ʤǞ Ħ ǲǱȒǱǰƲ ǵ ǔȉǵǓ

ǞǬȐǖǱȒכֿ Ǔ ǔǭǞȅǍǚǯǓǉȑȅǠƳ

′ῴ⁸ǮǶƲ̉ᴇϷ₴↓ǵгǯ̉ᴇ2₴↓ǵẃǲƲ′ῴ ǵʴǲǉȒ ῬЏᶸ

ק ǵ ǲ ǠȒכֿ ȋ Ʋ Ʋ ƲɕɧɱȭɆɱǱǰǵ ǔȉǵǵ ș

ǋȅǞǦƳǤǵ Ʋ ƵǱ ǔȉǵǓ ǮǔǦǵǮƲǦǖǜȚǵɆɒɁȭȷǯ

ǯȉǲȆǱǜȚǲ ˺ǞȅǠƳ

ǚǵНἧș ǞǭƲ ˬ ǵʴǲǉȒ′ῴ ǵ ǵʴǵ ṑȋ ǔȉǵǲǫǋǭ

ȆǱǜȚǲ ǞȆșȉǪǭȉȐǋƲȅǦƲǤȚǱ ǵ ǔȉǵǓ ǞȋǠǋכֿ ǲ

ǠȒǦȈǲƲȆǱǜȚǲȉǮǔȒǚǯș ǏǭǋǦǧǘȓǷǯדǋȅǠƳ

Ħ 30 ɘɶȶ֓ Ħ 31 ɘɶȶ֓



′ῴ ( ῬЏᶸק )ǵ ǔȉǵ Ģ 0

ǞǦḹ Ģ 1

ǵȏǍǠ Ģ 3

′ῴ ( ῬЏᶸק )ǵ ǔȉǵ Ģ 4

′ῴ ( ῬЏᶸק )ǵ Ģ 16

ɆɒɁȭȷ

Ū ′ῴ ( ῬЏᶸק )Ǯ
ȆȐȓǦ Ģ 18

ū ˬ ǵ Ģ 2/

Ŭ ˬ ǵ ḿ Ģ 20

ŭ ɕɧȷȿɁȭǛȆᵂ Ģ 21

Ů ′ῴ ( ῬЏᶸק )Ǯ
ȆȐȓǦẆ Ģ 22

ů₲ ǲ ȓǦȮɨɶɱȽȢɇ Ģ 24

Ű ˘ ǵ ӓ Ģ 25

ű Ƞɜɠḹǵ Ģ 26

Ų ˾ ș ǏȒ ǵȍȑǒǛ Ģ 27

Ǥǵ̀ɵ֓ Ģ 28



1

′ῴ ǶḛȈ ǭǮ̸ȐȓǦ ǮƲᶮ

ǯǞǭѫ ǜȓǭǑȑƲ ẎḌȽɱȩɶǒȐᾛḌ

ȅǮƲ ǦǖǜȚǵ Ǔѫ ǞǭǋȅǠƳǚ

ǵ′ῴ ǲǶǰǵȏǍǱ ǔȉǵǓ ǞǭǋȒכֿ

ǵǮǞȎǍǒ

ȆǱǜȚȉ ǲ ș ȀȒ ῬЏᶸק ǵ

Ǯ ș ǪǦǯǚȔƲ ȋ Ǔ8 Ʋ

ῚȋῑǱǰǲ̂ Ǟǭ ǠȒ̂ ȋ ⅝

Ǯ ǠȒ⅝ Ǔ52 Ʋ Ǔ19

ǜȓȅǞǦƳ

ǚǚǮǶ ǵ ἧȋ ǮȆȐȓǦ ǔȉǵƲ

ǮѝǒǪǦǚǯǱǰș ˺ǞǭǋǔȅǠƳ



Ῥ Џᶸ

ƦɎȷǮ
JR′ῴ ֥⁸ᵣɎȷƼ′05 Ῥⱦ ƽ Ῥ ЏᶸѼ ʤ Ƴ
Ʀ Ǯ
ᶮ 132 ֵș Ῥ ǲׄǒǪǭ ⅝Ɇɱɋɩș ǘƲᶮ 357 ֵ ș ˬ ǿƳ

Ῥ Џᶸ

ƦɎȷǮ
JR′ῴ ֥⁸ᵣɎȷƼ′07 Ῥ ЏᶸѼ ƽ Ῥ ЏᶸѼ ʤ Ƴ
Ʀ Ǯ
ᶮ 132 ֵș Ῥ ǲׄǒǪǭ ⅝Ɇɱɋɩș ǘƲᶮ 357 ֵ ș ǿƳ

Ƕ Ῥ Џᶸǯ Ῥ ЏᶸǮ ǋȅǞǦƳ

2

ḹ

Ῥ Џᶸ

Ῥ Џᶸ
ǒȖǜǔǵ

їЖ Ӳ̝
SȪȢɇ ϑ ƼDH801 02 ƽ

ЏᶸǿǵȠȭȹȷ ĦֺЏᶸǵ Ǟǋ ḸǶ40 ɘɶȶǲ ǞǭǋȅǠƳ

100m

100m



3

ǵКὦǶ ǵ ȑǮǠƳ

Ū⅝ ū̂

Ŭ όǲȏȒ ˺ Ʋ ɵ Ǳǰǵ

ŭɕɧɱȭɆɱ Ů

ǵ ἧ

Ū⅝
⅝ǵ ȋ ș ֝ǞƲ

Ǥǵʴǲ̮ȚǮǋȒȲȩ
Ȣȋ Ǳǰș ȀȅǞǦƳ

ū̂
ῚȋῑǱǰǲ̂ Ǟǭ
ǋȒɓȶɂɚȋȩɉǱǰ
ș ȀȅǞǦƳ



4

Ŭ
ǵʴǲ ȑƲǤǚǲ̮
ȚǮǋȒ ˺ ȋƲ Ǐ
ǭǋȒ Ǳǰș όǞ
ȅǞǦƳ

ŭɕɧɱȭɆɱ
ɕɧɱȭɆɱɋɁɆș̓
ǋƲҲ ɕɧɱȭɆɱș
֝ǞȅǞǦƳȅǦƲ
ᶅǮ ș ǋƲ
ɕɧɱȭɆɱȉ ֝Ǟȅ
ǞǦƳ

Ů
ș̓ǋƲ ȋṊѝƲ Ἥ DO ƲpHƲ

↓ș ǞȅǞǦƳȅǦƲ ᶅș ǋǭ ș
ǋƲὕ Ὑǲ ǨₒǪǭCOD ӓἶ ǵ
ὑș ǋȅǞǦƳ

ẉ

ᶅ



(ǒǋȈȚ)Ҳ
ʴǵῑȋ ƲҲ ǵ̱Ǳǰǲ̂ Ǟǭ ǞǭǑȑƲ
Ὶǵ ḹǱǰǵ ǒȐ ȅǮⅎǖѝ⁹ǞǭǋȅǠƳ
șˏ ǜǢǦȉǵǶȷɛɱȶǯǞǭ ǜȓǭǋȅǠƳ

Ҳ ǵʝ

◐ǶЛ Ʋ Ʋ Ǳǰ Ƶ
ǮƲ ȉ Ʋ Ʋ Ǳǰẉ
ẉ ǮǠƳ
̱ǵʴǲדȅȓȒ ǵ◐ǲȏǪǭ
ǓѝǘȐȓȅǠƳ

Ѵ (ǞȂǍ)Ҳ
ȢȻȬɱȿɡȭȋȭɧȰƲȳɱȲǵǱǒȅǮǠƳ
̱ǵ ǲѴ ǯȏǷȓȒ șȉǪǭǑȑƲ Ǯ ǜ
ǢǦȑƲ ǮǒȐȈǯǪǦȑǠȒǚǯǮ ș ȅǏǭǋ
ȅǠƳ

5

ȤɝȦɧ ǵʝ

Ή̱Ǔẉ ȅǪǭʝǫǵ ̱șǫ
ǖǪǭǑȑƲ ̱ǵ ǵ ѝș ǲ
ȐǢǭ ⅝ǲ ǪǭǋȅǠƳ

ǵ ѝǲǶẉ ǵɛɨɕǓǉȑƲ
ɛɨɕǮɕɧɱȭɆɱș ȅǏǭ Ȁ
ǭǋȅǠƳ

Ʋ⅝ Ʋ̂ ǱǰǮ
ȆȐȓǦ ǔȉǵș ˺ǞȅǠƳ

ЏᶸǮȆȐȓǦ ǔȉǵ

ЏᶸǮȆȐȓǦ ǔȉǵ

ςϭσ ΦϜχ
ΥΜϥχΤσˁ



ȽɄȶɜȢȻȬɱȿɡȭ

1cm Ѽ♥ǵᾛḌǵȢȻȬɱȿɡȭ
ǮƲ̱ǲȨɪɱȶ ȅǦǶ ǵ
ǟȅǓЊǪǭǋȅǠƳ
ЋᶮǵК ǮȏǖȆȐȓƲῑ ȋ
ῚƲȩȫǱǰǲ̂ Ǟǭ Ǟǭ
ǋȅǠƳ

ȤɝȳɚɄɱ

Ή̱Ǔ ȅȑƲǚȚ ǵ ǋ
̱șǫǖǪǭǋȅǠƳ Ƕ10cm
↓ǮǠǓƲẋ ǲǶ50cm Ȃǰǲ̤
ǞȅǠƳ

ϽșǠȒ ǯǞǭ Ȑȓ
ǭǑȑƲѴ șʦǏȒǯ ϽǞȅǠƳ

ɞɧȳȫɍɈȬɱȿɡȭ

″ʴ ǒȐˉ″ǵК ǮȆȐȓ
ȒẎḌǵȢȻȬɱȿɡȭǮǠƳ

⅝ǲ Ǯ ǵ‹ș̸ȑƲ
ǤǵʴǮ ǞǭǋȅǠƳѴ șʦ
ǏȒǯ ǖЋ ș‹ǵʴǲ Ǟȅ
ǠƳ

6



ȵɜɟɌȤɓɋȪȢ

ɂɟȽȪȢ

ЋᶮǵК ǵ ₑǒȐ 10m
↓ǵ ⅝ǲ ǞǭǑȑƲכֿ ר

ǮȠȳɨǱǰǵ˘ ș ǞȅǠƳ
ɂɟȽȪȢǵԂḿǶ⅝ǵǳǘǦ
ș̚ǢǦȏǍǱ◐șǞǭǋȒǦȈƲ
Ƽ ƽǯᴀǷȓȅǠƳ

ӔȠɟɨȩԍ ǵ ǮǠǓƲ ᷀Ǯ
Ƕ ֺ᷂ǮȆȐȓƲȠɭɑȋȳȴȦ
Ǳǰǵ ǔǦ ǵ ǵʣǲ̂ Ǟǭǋ
ȅǠƳ

ǶКζǲ ǓǉȒǵǮƲȷɨɁ
ɏǵȏǍǱ◐șǞǭǋȅǠƳ

7

ȢɚȫȳȲ

Ӕ ӳ ǒȐˉ″ǵ 10
↓ǵ ⅝ǲ ǞǭǋȅǠƳכֿ

ǵ Ƕ ƵǮƲ ǯ
ǵ ǵǉȒȉǵȋ ȋ Ǔ ǟȒ
ȉǵǱǰǓǋȅǠƳ
ȢɚȫȳȲǶ ṑ ɪɁɇɨȷɆǵ
Ӿ ǲ ὑǜȓǭǋȅǠƳ

̱(ǱȚǦǋ)Ҳ
ȋȢȩƲȽȱǵǱǒȅǮǠƳ
̱Ƕ ȐǒǖƲ ƲК ᶅὍƲ ǵ ǫǮ ǜȓǭǋȅ
ǠƳẉǖǵ Ƕ ǵ șȉǪǭǑȑƲ Ȑǒǋ̱ș
ὃǪǭǋȅǠƳ

ɂɟȽȪȢǵԂḿ



Ƞȩɉȵ

ẎḌǮǚǽǞ ǵ ǮƲЋᶮǵК
ǵ 10 20 ̂ ǮȏǖȆȐȓȅ
ǠƳ

˘ǮƲȠȳɨǱǰǵר ș
ǞȅǠƳ

ǯǞǭ⁸ḹǱǰǮ Ṹǜȓǭǋ
ȅǠƳ

Ƞɟɓɧȵ

ЋᶮǵȠȨȳǵǶǏǭǋȒȏǍǱ
Ὶǲȏǖ ǞǭǋȅǠƳכֿ
Ѵ șʦǏȒǯ ǵ șїǞȅǠ

ǓƲ ǲ ǶǉȑȅǢȚƳ
ȠɟɓɧȵǵԂḿǶ ǖƲ ǋ
ǵȏǍǱ◐șǞǭǋȒǦȈƲƼǍȆ

ǥǍȈȚƽǯᴀǷȓȅǠƳ

Ƞɧɞȵɫ

2ʘѼ♥ǵ⁵ ǮƲЋᶮǵК ǵ
ₑȋ₲ ǱǰǮȏǖȆȐȓȅǠƳ

ǮƲר ǵ șȆǫǘȒ
ǯ ǵʴǒȐїǭǔǭƲȇȐǓǪǭ
ȀȅǠƳ

ɆȰȠɟɓɧȵ

Ʋ ӭῬ̊ӳǵ Ὶǲ כֿ
ǞǭǋȅǠƳ̱ʴǓɆȰǵȏǍǱ Ȑ
ǒǋ ǲ ȖȓǭǑȑƲ ǵ
ǮᶪȅȓǦ ǋ ƵǓẉ ȐȓȅǠƳ
Ƞɟɓɧȵǯֿ ǲƲѴ șʦǏȒ

ǯ ǵ șїǞȅǠƳ

8



9

ȭɫȵȽɈȵȤɝȤȵ

3ʘ ↓ǵᾛḌǵȤɝȤȵǮƲЋᶮ
ǵ Ὶȋῑ ₑǲ ǞǭǋȅǠƳכֿ
Ћ Ǫ ǮƲɖɨǵ ѝǓ ȅ
ǦǶ ǓǒǪǭǋȅǠƳ
ẃǲǱȒǯƲ ῚǵῑǵʣǲȨɪɱ

ȶ ǵ ⁵ǔ ǵԂḿș ȆȅǠƳ

ɝɇɨȢȪȢ

ˬ ̊ӳǵ ₑǒȐ 10m
↓ǲ ǞǭǋȅǠƳכֿ
ӳȠȶȠԍ ǵẆ ǮƲ

ǿǶ1980 ₴̈ǲὑ ǞȅǞǦƳ ᷀
ǮǶẐ₳ ζșʴⱲǲƲ ̊ӳǵⅎ
ǋ ᶪǮ ǞǭǋȅǠƳכֿ

ȳɩɚȤȪȢ

ˬ ̊ӳǵК ǵ ₑʤ ǒȐ
10m ↓ǵ ⅝ǲ Ǟǭǋכֿ

ȅǠƳ
ȠȩȪȢǲȏǖ̧ȅǠǓƲȠȩȪȢ
ȏȑȉᾛǜǖƲ ǵ ǵ Ǔ30 34
ǯȠȩȪȢȏȑᾜǱǋǮǠƳ ǯ
Ǟǭ ǋȐȓǭǋȅǠƳ

ȱȤɫȦɱȩɭɐɎɨȪȢ

ˬ ̊ӳǵК ǵ ₑǒȐ
10 ↓ǲ ǞǭǋȅǠƳכֿ
ȨɶȷɆɧɨȠƲɉɣɶȶɶɧɱɇ
ԍ ǵẆ ǮƲ1970 ₴̈ǲὑ
ǞȅǞǦƳ ⁸ ǵК ȋ ֥ǵ
ₑǮϮӸ ǯǱǪǭǋȅǠƳ



əɆɆȬȷȪȢ

Ӕ ӳ ǒȐˉ″ȅǮǵК ǵ
⅝ǲ ǞǭǋȅǠƳכֿ ⅝ʣǲẎ

Ǯ ș̤ǷǞƲɜɁɆ ǲ Ǟǭכֿ
ǋȒǚǯǓǉȑȅǠƳ ǵ ǲǶ
ǵəɆɆȬȷǲȆȐȓȒȏǍǱ Ǔ
ǉȑȅǠƳ

ɜȪȫ

Ћᶮǵ ǵ◙ ǵǉȒ ֥Ḣǲ
ǞǭǋȅǠƳכֿ
ẉǖǶ5ʘǒȐ10 ʘ ↓ǮǠǓƲ

20 ʘ ↓ȅǮẎǔǖǱȒǚǯȉǉȑ
ȅǠƳ

ǯǞǭ ǋȐȓǭǑȑƲ ȉ
ֺ᷂Ǯ ȖȓǭǋȅǠƳ

ɆɨȪȢ

Ӕ ș ǖ ֺ᷂ǵК ǵ
5 30 ↓ǲ ǞǭǋȅǠƳכֿ

ǵ ѝǓ ǯǞǭ ǋȐȓǭǑ
ȑƲ ˬ ȋʢ Ʋ̗һ Ʋ К
ǱǰǮ ǜȓǭǋȅǠƳ

ȿɦɌɍɈȪȢ

Ӕ ̊ӳǵК ⅝ǲ ǞǭǑכֿ
ȑƲ ǲ ǋ Ǯȉ ἭǠȒǚ
ǯǓǮǔȅǠƳ

Ǔ ǖƲӭ ǱǵǮ̱КǓ ǘ
ǭ ǏȅǠƳ

10



ɐɟȵɧɆɨȪȢ

ЋᶮǵК ǵ ₑǒȐ 50m
↓ǵ ⅝ǲ ǞǭǋȅǠƳכֿ
ǶԂḌǮƲ ̂ ǓᾜǞ Ȇ

ǓǒǪǭǋȅǠƳ

ȵȸȭȪȢ

Ӕ ӳ ̊ӳǵК ǵ ⅝ǲ כֿ
ǞǭǋȅǠƳ

Ƕ ǖƲϽ ǓǉȑƲӭ Ǳǵ
ǮƲȿɦɌɍɈȪȢֿ ̱КǓ ǘǭ
ǏȅǠƳ

ɜɄȪȢ

Ӕ᷂ ̊ӳǵК ǵ₲ ǲ Ǟכֿ
ǭǋȅǠƳ
₲ ǲ ș Ǫǭ̮ȚǮǑȑƲ‹

ǲṊșЊȓȒǯƲ ǺǧǞǭǖȒר
ǓǉȑȅǠƳ

ǯǞǭ ǋȐȓǭǋȅǠƳ

ȳȭɧȪȢ

ЋᶮǵК ǵ 5 20m ǵ ⅝
ǲ ǞǭǋȅǠƳכֿ

ǵ Ƕɒɱȭ ǧǘǮǶǱǖƲ
ǵΉ̱ȉǋȅǠƳ
ṑ ɪɁɇɨȷɆǵ Ӿ

ǲ ὑǜȓǭǋȅǠƳ

11



Ƞȳɨ

Ћᶮǵ ǵ◙ ǵǉȒК ǵ
⅝ȋ₲ ǲ ǞǭǋȅǠƳכֿ
ǵ Ƕ⁹ ǮƲ Ƕ ƵǮ

ǠƳ
ǮǶ֦ǖǒȐ ǯǜȓǭǑȑƲ

Ǳ ǯǱǪǭǋȅǠƳ

ɜȾȱ

₡ ǯ ӭῬ̊ӳǵ ֺ᷂ǵ
ₑǒȐ ʣ ǲ ǞǭǋȅǠƳכֿ
ᶪǵק ṑǲǉȖǢǭ̱ǵ șẀǏƲ

ῑḹǱǰǲ ȓǭ ǞǭǋȅǠƳ
ǮǶ Ǳ ǯǱǪǭǋ

ȅǠƳ

ȩȪɝȪȢ

Ӕ ӳ ǒȐˉ″ȅǮǵК ǵ
ₑʤ ǒȐ 60 ̂ ȅǮǵ
⅝ǲ ǞǭǑȑƲɍɜȮɨǱǰǰכֿ

ǋǪǞȎǲ ǞǭǋȅǠƳ
₲ ȑǵ ǲȠȳɨǲ˧ǟǪǭ

ȓȅǠǓƲװǶǉȅȑȏǖǉȑȅǢȚƳ

əɱɑɌȷȪȢ

ˬ ǯẎ ǵК ȋ ֥ǵ
ₑǒȐ 15m Ȃǰǵ ⅝ǲ כֿ
ǞǭǋȅǠƳ
ӔȠɟɨȩ ԍ ǵẆ ǮƲ
ˬ ǮלṔǞǭǋȅǠƳ
ǯǞǭ⁸ḹǱǰǮ Ṹǜȓǭǋ

ȅǠƳ

12



◐(ǒȚǘǋ)Ҳ
ȲȩȢȋɝɝȸƲɐɩǵǱǒȅǮǠƳ
̱Ƕǹȉ Ǯ ǖƲẉǖǵ ǵ șȉǪǭǋȅǠƳ
ȋ′ǵʴǧǘǮǱǖƲ ʣǲȉ ǞǭǋȅǠƳכֿ

ȵɌɔɍɋȦɧȷɒȨ

ȷɒȨ ǵʝ ǮƲЋᶮǵ ⅝ǲ
ǞǭǑȑƲכֿ ȓǦ ⅝ǮẉǖȆȐ
ȓȅǠƳ
̱ǵѼ ǲ ǵȦɧșȉǪǭǋȅ

ǠƳ

ȠȵɈȪȲȩȢ

ȲȩȢ ǵʝ ǮƲӧ ǒȐ῎ῇ
ȅǮǲ ǞǭǑȑƲǒǱȑכֿ ȓǦ
⅝ǵɖɇɫǵʴǲȉ ǞǭǋȅǠƳכֿ

ȢɆȲȩȢ ǵʝ

ȢɆȲȩȢ ǵCapitella ιǵʝ ǮƲ
ʴǲ ȑ ȚǮ ǞǭǑȑƲ

ȓǦ ⅝ǮẉǖȆȐȓȅǠƳ
Ǧ Ƕɝɝȸǲȏǖ̧ǭǋǭƲЛ

◐ǵ ǋ̱șǞǭǋȅǠƳ

13



ɓȳȲȩȢ ǵʝ

ɓȳȲȩȢ ǵStreblosoma ιǵ
ʝ ǮǠƳ ȋ ǱǰǮƼ (Ǣǋ
ǒȚ)ƽǯᴀǷȓȒ ǵ‹ș̸ȑȅ
ǠƳ
̱ǵѼ ǲ ǵȦɧșẉ Ǫǭ

ǋȅǠƳ

(ǢǪǤǖ)Ҳ
ȦɑȋȩɉǵǱǒȅǮǠƳ
̱Ƕ Ʋ Ʋ ǵ3 ƲȉǞǖǶ Ʋ ǵ2
ǒȐ ǜȓǭǋȅǠƳ Ƕ ǋẆ ǮǑǑȖȓƲ
ǵǉȒ ș ǪǭǋȅǠƳ

Ȧȼȩȳɋȩɱȴȵ

ȩɱȴȵȲȩȢ ǵʝ ǮƲˉ″̊
Ӕǵῑ ǵר Ὶǵ ḹǲ Ǟǭǋכֿ
ȅǠƳ
ῑȋ Ǳǰǵʣǲ ǵ ș

ǫǖȑƲ ǞǭǋȅǠƳ

Ȣɭɓȶɂɚ

1ʘ̊ʤǵᾛḌǵɓȶɂɚǮƲӔ
ǒȐˉ″ȅǮǵ ₑǲ Ǟǭǋכֿ

ȅǠƳ
ₑʣ ș̈ ǠȒ ǮƲ

̂ ǵῑǱǰǲǺǪǞȑǯ Ǟǭǋ
ȅǠƳ

14



ɇɫȭȾɞȵ ǵʝ

ɇɫȭȾɞȵ ǵMonocorophium
ιǵʝ ǮƲ ˘ ǓẎǔǖ Ǟ
ǭǋȅǠƳ

ȋ Ǳǰǵ ǲ Ǯ ǵ
‹ș̸ȑȅǠƳ

ȽɄȶɜɓȶɂɚ

″̊ӳǵК ǵ ₑʴ ș̈
ǠȒ ǮǠƳ
Ẑ₳ ӳ ԍ ǵẆ ǯ Ǐ

ȐȓǭǋȅǠǓƲ ὑǶǜȓǭǋȅǢ
ȚƳ

ȵɫȷȶɓȶɂɚ

ῤ̊ӳǵК ǵ ₑʴ ș
̈ ǠȒ ǮƲ׀ѼǵǯǑȑ ǵ
ǓǉȒǵǓ ⱪǮǠƳ
̭Ṋѝǿǵ ǓǉȑƲר ֥ḢǱǰ
ǲẉǖȆȐȓȅǠƳ

15

ɤɑɈȪȷȶȦɑ

ֺ᷂ǵ ֥ȋ ḢƲ₲ Ǳǰ
ǲ ǞǭǋȅǠƳכֿ

Ƕӭ ǮƲ ǵ ǓȆȐ
ȓȅǠƳǱǒǲǶ̱ Ǔ ǪȄǋΉ̱
ȉǋȅǠƳ



ȽȩɌȯɓȳȢȻȪɉ

Ḣǵ ǵʤǱǰǲ Ǟǭǋכֿ
ȅǠƳ
ȯɓȳȢȻȪɉǯȏǖ̧ȅǠǓƲȽ

ȩɌȯɓȳȢȻȪɉǶ ǲ ǓǱ
ǋǚǯƲǶǜȆǲǉȒ ǵ ǓẎǔǋ
ǚǯǱǰǮ ѝǘȐȓȅǠƳ

ȽȢɭɱȪȴɝ

̊ӳǵẐ₳ ζǯῇ◐ ̊ӳ
ǵ ζǵ ḹǵ ⅝ǲ Ǟǭכֿ
ǋȅǠƳ

ǯǞǭ ǋȐȓǭǑȑƲȪȴɝ
ǯǯȉǲƼɭȽɨȪɉƽǯǞǭ⁸ḹǱ
ǰǮ ṸǜȓǭǋȅǠƳ

ȫɱȹɱȪɉ

ˬ ǒȐЎ ῇѦῬƲᾛ ԍ Ῥ
ǵ ʤₑǒȐ 15m ȅǮǵ ⅝ǲ
ǞƲכֿ ǵʴǲ Ǫǭ Ǟǭǋȅ

ǠƳ
Ʋ ȋ Ƕ ǋ᷂ ǲ

ǵ ǓȆȐȓȅǠƳ

16

ȤɨȽȦɑȶɡȱ

Ȧɑȶɡȱ ǵʝ ǮƲ ḹǵ
⅝ǲ ǞǭǋȅǠƳכֿ

ǵ̱ Ƕ ǋ ȋӭ ǮƲ
ǋ ǓȆȐȓƲȂǒǵȦɑǲ Ȁ

ǭ̱Ћ̱Ǔ₳ȐǮǠƳ
ǮȠɝר ȋ ǵ Ǳǰș

ȀȅǠƳ



ȢɆɜȫɐɆɅ

Ӕ ǒȐˉ″ȅǮǵ ḹǵῑ ȋ
⅝ǮẉǖȆȐȓȅǠƳ
ζǶ ȋ ǮƲ ȋȨɪ

ɱȶ ǵʥ ѸǱ ǓȆȐȓȅǠƳ
ȅȓǲ ζЋ̱ǓȨɪɱȶ ǵΉ̱ȉ
ȆȐȓȅǠƳ

ȫɐɆɅ

Ӕ ǒȐˉ″ȅǮǵ 5 20
ǵῑ ȋ ⅝ǮȆȐȓȅǠƳ
ζǶ Ǯ ǵ ǓǉȑƲẐ

ǖǭ ǋɆȰǮǑǑȖȓǭǋȅǠƳ
Ћ̱Ǔ ƲȅǦǶ ǵΉ̱ȉ
ȐȓȅǠƳ

ɆȰɠɝȶȪȢ

″ʴ ̊ӳǵ ḹǵ ⅝ǲ כֿ
ǞǭǋȅǠƳ
ζǶ ǮƲ̱ǵ Ћ̱ǲẎǔ

ǱɆȰșȉǪǭǑȑƲ șǘȒȏǍǲ
Ǟǭ ҲǞȅǠƳ
̱КǲɓȮǯֿǟ ș ǪǭǋȒǦ
ȈƲ ȀȒǯʴ ș ǚǞȅǠƳ

17

(ǔȎǖǹ)Ҳ
ȤɉȋɐɆɅƲɈɜȱǵǱǒȅǮǠƳ
̱ǶʴⱲǒȐ5 ׄǲ ᾑ ǲ̤ǺǦǫǖȑșǞǭǑȑƲ
ǶɆȰǮǑǑȖȓǭǋȅǠƳ

ǠȀǭǵ Ǔ ǵʴǲ ǞǭǋȅǠƳכֿ



ԍ (ǙȚǜǖ)Ҳ
əɢȋɈɟȭȶȤȨǵǱǒȅǮǠƳ
ʝ ǉȒǋǶ℗ ǲ Ǣǔǜǖ ș ǫҲ ǮƲ
Ǟǭ ǠȒȉǵȋᶭ Ǟǭ ǠȒȉǵǱǰƲǜȅǝ
ȅǱȽȢɕǵ ǓǋȅǠƳ

ȵɫɚɢ

Ằ ̊ӳǵ ζǯ ӭῬǒ
Ȑ ЃῬ ȅǮǵẐ₳ ζǵ ₑʤ
ǲ ǞǭǑȑƲКכֿ ǵ ȓǦǯǚ

ȔǮẉǖȆȐȓȅǠƳ
ǋ Л◐ǮƲ♥ ǮῑǱǰǲ̂

ǞǭǋȅǠƳ

ɜɈɜȱ

Ӕ ǒȐˉ″ǵ ḹǵ ₑǲ
ǞǭǋȅǠƳẆכֿ ǵῑר Ǳǰǲ
ǠȒΉ̱Ƕכֿ ǯ ǵ ǓǉȑƲ
К ǵ ⅝ǲ ǠȒΉ̱Ƕכֿ
ȋ șǞǭǋȅǠƳ

ǯǜȓǭǑȑƲ ǵȂǒƼǋ
ȑǚƽȋƼǚǵȖǦƽǯǞǭ ǋȐȓ
ǭǋȅǠƳ

18

ȳɱȵɥȤȤɉ

Ǔ4ʘ ↓ǵȤɉǮƲɆȰǶȨ
ɨɶɔ ǮƲ ǖǯǓǪǭǋȅǠƳ

‹ǲȳɛɉɱǯǋǍ ѝșדȚ
ǮǑȑƲ ȆȋǏǗȆǓǉȒǦȈƲʝ

ǲǶ ǲǱȑȅǢȚƳ



ȩȳȲ

Ӕ ӳ ̊ӳǵ Ὶǵῑ Ḣǲ
ǞǭǑȑƲᾛǜǱכֿ ȋ Ǳǰ
ș ȀȅǠƳ

ȑǵᾍ ǯǞǭƲ˲ Ǔǉȑ
ȅǠƳ

ɟɎɩιǵʝ

Ӕ ӳ ǒȐˉ″ȅǮǵ Ὶǵῑ
Ḣǲ ǞǭǋȅǠƳכֿ
ɟɎɩιǶ ǠȒכֿ ṑǱǰǲȏȑ

̱ ǵẀ ǓẎǔǋǚǯǓ ȐȓǭǑ
ȑƲ2008 ₴ǲȠȩɟɎɩƲȭɫɟɎ
ɩƲȵɫɟɎɩǯǞǭӢѩǜȓȅǞǦƳ

ɚɧ

Ӕ ̊ӳǵ ῚǮẉǖȆȐȓȅǠƳ
ˬ ǵК ǮǶ ȉϮӸǠȒ

ǮƲẎḌǱΉ̱Ƕ₴ ș ǞǭȆȐȓ
ȅǠƳ
Ԃ‹ǵṊ ǘșˏ ǜǢǦȉǵǶ

ƼȩɧȷɝƽǯǞǭ ȐȓǭǋȅǠƳ

19

(Ǣǔǫǋ)Ҳ
̱ǵʴ ǲ șȉǫҲ ǮƲ Ʋʰ Ʋ Ʋ
ƲȂˎ ǲѝǘȐȓȅǠƳɐɆȉ Ҳ ǵ1 ǮǠƳ
ǔȉǵ ǮǶ ǧǘș ȀȅǞǦƳ



ȭɫȾȢ

Ӕ ̊ӳǵ ѦῬș ǖ ֺ
᷂ǵ Ὶǲ ǞǭǋȅǠƳכֿ

ǮᾛḌǵר ȋ Ʋ
Ǳǰș ȀȅǠƳ

ȑǵᾍ ǯǞǭ Ǟȅȓǭǋ
ȅǠƳ

ɟȶɈ

Ӕ ӳ ̊ӳǵ ẔǒȐẆ ǲǒ
ǘǭǵῑ Ḣȋ ǱǰǮẉǖȆȐȓ
ȅǠƳ
ȭɫȾȢǯֿ Ʋ ȑǵᾍ ǯ

Ǟǭ˲ ǓǉȑȅǠƳ

ɐɟɍȺ

ЋᶮǵК ȋ ֥ǵ ⅝ǲ Ǟכֿ
ǭǋȅǠƳ
ᾛḌǵ ȋ˘ ș ȀǭǑȑƲ
Ӿ șό ǠȒǯ ǲ ȑȅǠƳ
̱ǲ2ΉǓʝ ǯǱǪǦ ǵ
Ǔ4 ǉȑȅǠƳ

20

ȷȸȫ

Ӕ ӳ ̊ӳǵ ῚḢǲ Ǟǭכֿ
ǋȅǠƳ
ˬ ǮǶ Ὶȋ Ὶǵק Ʋ

ῑ ḢǱǰ ƵǱḹ ǮẉǖȆȐȓȅ
ǠƳ

Ѽș̈ ǠȒ ǮƲ ᷀Ǯ
ȉ Ǔ ǋǭǋȅǠƳ



ȫɧɧɍȺιǵʝ

Ὶǵ ⅝ǲ ǞǭǋȅǠƳכֿ
̱ǲ ǵ șȉǨƲᾛǜǱ
ǵ Ǔ ᷀ǞǭǋȅǠƳǒǫǭ

ǶƼȷȶɍȺƽǯǜȓǭǋȅǞǦǓƲ
₴ȷȶɍȺƲɂɜȮɫȷȶɍȺƲɠ

ɦȤɍȺǵ3 ǲѝǘȐȓȅǞǦƳ

ȭȳɓȮ

̊ӳǵК ǵῑ Ḣȋ ḹƲ
⅝Ḣǲ ǞǭǋȅǠƳכֿ

ǱǰǮȏǖ ȓȅǠǓƲК ȋ
Ǳǰǲ ǓǉȒǵǮ ǲǶǜȓ

ȅǢȚƳ
ǲ Ȓ ǓǉȑȅǠƳר

ȠɝɟɍȬ

̊ӳǵ 20m ̊ ǵῑ
Ḣȋ ḹǮẉǖȆȐȓȅǠƳ

ˬ ǮǶ ẔǒȐẆ ǲǒǘǭǵ
ῑ ḢȋȠɜɠḹǱǰǮẃǒȐ ǲ
ǓȆȐȓȅǠƳ

ȩɭɍȬ

Ӕ ̊ӳǵ 100m ̊ ǵ
᷂ǲ ǞǭǑȑƲᾛḌǵכֿ ȋ
ƲȲȩȢ Ǳǰș ȀȅǠƳ
ȑǵᾍ ǯǞǭ˲ ǓǉȑȅǠƳ

21



Ҳ ɕɧɱȭɆɱ

Ȼȱɝȶɱȱ
ǵʝ

( Harpacticoida )

ǵ ǓẉǖƲȂǯ
ȚǰǓ⅝ ǮǠƳר

ȨȢɆɈȾɑȳȦ
( Oithona davisae )

Ћᶮǵ ǮȏǖȆ
ȐȓȅǠƳ

ȨȨɑɱȪȽȩɧɞȵ
( Favella ehrenbergii )

ῚḢǲȏǖȆȐȓƲ
ɧɁɏǵȏǍǱ◐șǞ
ǭǋȅǠƳ

22

Ҳ ɕɧɱȭɆɱɵ ɕɧɱȭɆɱ
ɕɧɱȭɆɱǯǶ ҘșȉǦǱǋ ǵ ǮƲ
Ƽ ɕɧɱȭɆɱƽǯƼҲ ɕɧɱȭɆɱƽǲѝǘȐȓȅ
ǠƳ ɕɧɱȭɆɱǶ ʣǵ ǯֿ ǲϽֻ ș ǋƲ
Ȑ ș ǮǔȅǠƳʝ ƲҲ ɕɧɱȭɆɱǶϽֻ
ǓǮǔǡƲ ɕɧɱȭɆɱș ȀȒǚǯǮ ǞȅǠƳȦ
ɑȋȩɉǵ℗ ƲȭɧȰǱǰȉҲ ɕɧɱȭɆɱǲѝǘȐȓ
ȅǠƳ

ɕɧɱȭɆɱ

ȷȯɪɆɋɜ
ȱȷȽɶȽɞ

( Skeletonema
costatum )

Ћᶮǵ ȋ ֥Ǯ
ȏǖȆȐȓȅǠƳ

ɪɕɆȫɨɱɇɩȷ
ɝɉɜȷ

( Leptocylindrus 
minimus )

Ћᶮǵ ǲⅎǖѝ
⁹ǞƲ ǒȐ ǲǒǘ
ǭẉǖȆȐȓȅǠƳ

ȽɧȵȨȵɶɧι
ǵʝ

(Thalassiosira sp . )

ǮǫǱǓǪǦȏǍǱ
̱ș̸ȑȅǠƳ



ȋ Ḣǲ Ǟ Ǯ ȒǚǯǓǮǔȒẉ ǵ
ǮǠƳ ǵ ǋǲȏǪǭ ɵ ɵ ǯ
ǋǍ3ǫǵ ǲѝǘȐȓǭǋȅǠǓƲ ȋ Ʋ᷂ḢǱǰ
ǲȏǪǭẀӓǲὰȚǮǋȅǠƳ

ȨȲɌɨιǵʝ

ǲѝ ǜȓƲ̱Ƕ ǋЛ
ǮǠƳ ˬ ǮǶƲɗɉȨȲɌɨǱ

ǰǓȆȐȓȅǠƳ
ǞǮ ǲǱǪǦȉǵǶƲѴ

ǵǫȅǯǞǭѫ ǜȓȒǚǯǓǉȑȅ
ǠƳ

ɝɩ

̱ǶЛ Ǯ Ѹ Ǟǖ ѝǒȓǞƲ
ɓȥɩɆǵȏǍǱ ȑǓ ⱪǮǠƳ
ἬǮǶƼ ƽǯ ǔȅǠƳ̱Ƕ

ƼᾛǵǍƽǯǋǍᾛǜǋ ǒȐǮǔ
ǭǋȅǠƳ֦ ǒȐ ǯǞǭ ǋȐ
ȓƲ ┤ȋ̗һ ὟǱǰǲ ǜȓǭ
ǋȅǞǦƳ

23

ȠȨȳιǵʝ

ǲѝǘȐȓƲ̱ǵ Ƕ
2῁ǮǉȒǵǓ ⱪǮǠƳ ˬ ǮǶƲ
ɚȽɱȠȨȳƲȠɈȠȨȳƲɝɈɝȠ
ȨȳǱǰǓȆȐȓȅǠƳ
ᶀװ ǱǰǲЊǪǭǋȒƼȠȨȳƽ
ǶȠȨȳιǮǶǱǖƲȂǯȚǰǓɐɆ
ȦȮȳιǮǠƳ



24

ǵקȑǲǉȒ ș ǞǭȆȏǍ

Ƕɭȩɟȋ ⁹șǶǟȈƲ ƵǱ ᴜǲѫ
ǜȓǭǋȅǠƳǚǚǮǶ ǦǨǵ ǵקȑǲǉȒ
ș ˺ǞȅǠƳ

ɠȸȭ ǵȑɐȶȫ

⁹

ȖǒȈ ֳ Ȉǒǽ

ǵȑ

ʣǵШ Ƕ ˗Ǯȏǖ ǲǠȒ ǵʝ͈ǮǠǓƲǰȓȉʝ↓Ƕ
ǲǞǦǚǯǓǉȒǵǮǶǱǋǮǞȎǍǒƳ

ǵȑ ǑẺȆ ǔǱǰǲǒǘǭ ȀȐȓǭǋȅǠƳ
ȷȶȠȨɌɨȋȠȨȳ Ǔ̓ȖȓǭǋȅǠƳ

ȖǒȈ ᶀװ ǱǰǲЊȓȐȓȒ ǮǠƳ
ȈǒǽǶɭȩɟǵ ἧ ǯǋǍ ǵʝ Ǔ̓ȖȓȅǠƳ

ɠȸȭ ȨȫɈɭɠȸȭȋȢȵɠȸȭǓ̓ȖȓƲȷɶɕǵЕ
ȋ ǵ Ǳǰǲȏǖѫ ǜȓȅǠƳ

ɐȶȫ Ǯȏǖ̓ȖȓǭǋȅǠƳ ǦǨǓ ȀȒɐȶȫǶ
ˏ ǜǢǦ ǵȉǵǮǠǓƲˏ Ѽǵ ǔǭǋȒ Ƕ
ȋ șǞǭǋȅǠƳ

⁹ ǑǲǕȑǵЕșǶǟȈƲǧǞǱǰ ƵǱ ǲ̓Ȗȓ
ǭǋȅǠƳ

ǵȑ ˬ ǮǶ ̈ǒȐȠȳȭȳɌɨǯǋǍǵȑǓ
ǜȓǭǋȅǞǦǓƲ ᷀ǶȷȳɑɌɨǲ̈ȖǪǭǋ
ȅǠƳ ⁹ǯֿ ǲ₦ⅎǖ ǲ̓ȖȓȅǠƳ



ǵ ǔȉǵǵ
ǨȊȚǦǨșȆǭȆȏǍ

ɕɧɱȭɆɱ Ǯ ֝ǜȓǦ ǵ ǔȉǵǵ
ǨȊȚǦǨș ˺ǞȅǠƳ

˘ ǶԂǒȐ ȅȓǦ

ǉǯƲ ʴș

ǞǭǋȅǠƳǤǵ♥₲

Ǳǰǲ ᷂ǞƲ⅝

șǑǖȑȅǠƳ

˘ ǵ ℗

Ȧɑ ȋȩɉ Ǳǰǵ

ǲВ ǠȒѧ ǵ℗

ǮǠƳɌɶɕɨȤȷ℗

ǵ ș Ǧ♥ƲȼȦ

Ƞ℗ ǲǱȑȅǠƳ

ǵɌɶɕɨȤȷ℗

25

Ȧɑ ǵȼȦȠ℗



26

ẉ ǵ℗

◐Ҳ ǵǱǒȅǮǉȒ

ẉ ǶƲ℗ ǵ Ƕ

ǋ◐ǮǶǱǖƲʸǋ◐

șǞǭǋȅǠƳ

℗ ǵ Ƕ ʴș ǲ

ǋǮǋȅǠƳ

ẉ ȲȩȢ ǵ

ɆɫȱɓȧȠ℗

᷀

ȂǼǖ

̱

ẎǔǖǱǪǦ ǯ
ỡǓЋ ǍǴ



′ῴ Ǯ ǪǦ ǵǍǨƲ ǯ Ἥ
DO ǵ ǵʝ ș ˺ǞȅǠƳ
Ƕᶫǵ᷂ Ǯ ǋȅǞǦƳ

Ū

ẃǵ ǮǶ Ǯ Ǔ ǖƲ ⅝ǲ Ǭǖǲǫȓǭ

ǓʤǓǪǭǋȒ ἧǓȆȐȓȅǞǦƳ

гǵ ǮǶ ǒȐ ⅝ȅǮƲ ǵẀӓǓȆȐȓȅǢ

ȚǮǞǦƳ
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22 24 26 28 30

m

ᴛˢϴˣ

St.1 St.2 St.3 St.9 St.10

ẃǵ

0

2

4

6

8

10 11 12 13 14 15

m

ᴛˢϴˣ

St.1 St.2 St.3 St.9

гǵ

N 100m

Ῥ Џᶸ

N100mǒȖǜǔǵ

᷂ ᶫ

27

ȏǍǥȚǜȚǤ

ĦRs-0/ǵ ǶẃǵȆὕ



ū Ἥ DO

Ἥ ǯǶ ǲ ǘǭǋȒ ǵǚǯǮǠƳ Ἥ Ƕ

ǵ ǔȉǵǓ ǔǭǋǖǦȈǲⱳ ʥ֯ ǱȉǵǮƲʝ

ǲ3.0 ʕ/L ̊ʤǲǱȒǯƲẉǖǵ ǔȉǵǓ ǮǔǱǖ

ǱǪǭǞȅǍǯǜȓǭǋȅǠƳ

ẃǵ ǮǶƲ Ἥ Ǔ ǖǮ ǖƲ ⅝ǲ Ǭǖ

ǲǫȓǭ̭ǖǱǪǭǋǖ ἧǓȆȐȓȅǞǦƳ ⅝ ǖǮ

Ἥ Ǔ3.0 ʕ/L șʤᶥȒ᷂ ȉǉȑȅǞǦƳ

гǵ ǮǶƲ Ἥ Ƕ ǒȐ ⅝ȅǮ ǋΙș Ǟ

ǭǋȅǞǦƳ

0

2

4

6

8

0 2 4 6 8 10

m

DOs mg/Lx

St.1 St.2 St.3 St.9

0

2

4

6

8

10

12

0 2 4 6 8 10

m

DOs mg/Lx

St.1 St.2 St.3 St.9 St.10

ẃǵ гǵ

ˬ ǮǶ Ἥ Ṷ̌ǋ

ǵḿƼ ḿƽǓẃḹǲ

ȏǖ ǞǭǋȒȚǧƳ

ḿǲǫǋǭɆɒɁȭ

ȷŬ(31 ɘɶȶ)Ǯ Ǟǖ

ǠȒȏ

28

ĦRs-0/ǵ ǶẃǵȆὕ



Ƽ ƽǯǶƲ ṑș Ȓ ὄǯǱȒ ǔȉǵǮ

ǠƳǰǵȏǍǱ Ǔ ǞǭǋȒǒșכֿ ȀȒǚǯǮƲ

ǞǦ᷂Ḣǵ ṑǵ ș ȒǚǯǓǮǔȅǠƳ

ǦǯǏǷȵȸȭȪȢǓẉǖ ǜȓǦ᷂ḢǶ ȋ

ǵ̭ʤǓ ȚǮǋȒǚǯǓ ǮǔȅǠƳ

ǚǚǮǶƲ′ῴ ǮȆȐȓǦ ǯǤǵ Ǔẉ

ǖ ǞǭǋȒכֿ ṑǵ ⱪș ˺ǞȅǠƳ

ǀ ȵɌɔɍɋȦɧȷɒȨ ǁ

▌ ⅝ǵ ǯǜȓǭǑ

ȑƲ ǵ ˃ǲ▌ǖƲҜ Ǳ

ṑǮȉ ǞǭǋȅǠƳכֿ

ǀ ȠȵɈȪȲȩȢ ǁ

▀ ⅝ǵ ǯǜȓǭ

ǑȑƲ Ǔ Țǧ Ḣǵ

ɖɇɫǵʴǮȉ ǞǭǋȅǠƳכֿ

ǀ ȵȸȭȪȢ ǁ

▌ ⅝ǵ ǯǜȓǭǑ

ȑƲȵɌɔɍɋȦɧȷɒȨǯֿ

ǲ ǵ ˃ǲ▌ǋǮǠƳ

′ῴ ǲǶƲ ǵ ˃

ǲ▌ǋ Ǔẉǖ כֿ

ǞǭǋȒȚǧǴƳ

29

ǞǹȎǍǞȌ



ˬ ǲǶƲ ᷂ǒȐ ǵ ǯǱȒƼ ƽȋƼȑ

ȚƽǓ ὰǲ ȓ ȚǮǋȅǠƳǤǵǦȈƲ Ǔʣ ǠȒ

ǒȐẃǲǱȒǯƲ ǵʴǮⱨᾛ ʺǲ ɕɧɱȭɆ

ɱ Ǔ ₡Ṕ ǞƲ ǵ ǓẀȖȒƼ ƽǯᴀǷȓȒ

Ǔ ǠȒǚǯǓǉȑȅǠƳ

Ǔ ǠȒǯ ǓǞǦȑƲ ș╠ǔ ǚǠǚǯ

Ǯ ȋ ǓẎ ǲ ȚǮǞȅǪǦȑǠȒǚǯȉǉȑȅǠƳ

ẃǵ ˬ ǲ ș Țǧ ἧ
ˬ əɶɞɘɶȶȏȑ ˬ əɶɞɘɶȶȏȑ

′ῴ ( ῬЏᶸק )ǵ ǮȆȐȓǦ
ǵԍᶦǯǱȒ ɕɧɱȭɆɱ

ȫɶɆȯɫȷ
Ʌɑɪ

( Chaetoceros
debile )

ȷȯɩɆɋɜ
ȱȷȽɶȽɶɞ

( Skeletonema 
costatum )

ˬ Ǯǵ ǵ ἧ

30

ɪɕɆȫɨɱɇɩȷ
ɝɉɜȷ

( Leptocylindrus
minimus )

ǉǒǞǑ



Ƽ ḿƽǯǶƲ ʴǵ Ἥ ↓ǓƲ ǔ

ȉǵǓ ǮǔǱǋȂǰ̭ǖǱǪǭǋȒכֿ ḿǵǚǯǮǠƳ

ˬ ǮǶ ₴ẃǲǱȒǯ⅝῁ǲ ḿǓǮǔƲ

ǲ ◙ șʦǏȒǦȈƲᵂ ǯǱǪǭǋȅǠƳ

ḿ◐ ǵǞǖȆˬ ⅝῁ǵ Ἥ ↓
H30 ₴8
ˬ Ὶ ̱ ṑͪЋ̝ HPȏȑ

ȆǱǜȚǲǮǔȒᾍ Ū

ș ȐǞǦȑƲȏǛȓș ǜǱǋ
ȏǍǲ›ẑǠȒǚǯǓƲ ȋ ḿǵ
ș ȐǠǚǯǲǫǱǓȑȅǠƳ

ɵ ș ǲ ǜǱǋȏǍǲǠȒ
ɵ ҃Ƕ ɨɱ ҃ș̓ǋƲ ș ȐǠ
ɵ ǒǱ ǖǡș ǜǱǋȏǍǲǠȒ
ɵǑ ǵȏǛȓǶǼǔ֝ǪǭǒȐ Ǎ Ǳǰ

ǮǔȒǚǯǒȐ
ǞǭȆȏǍ

31

ǹȚǜȚǤǠǋǒǋ



32

ɘɁɆɚɆɩǱǰ ƵǱ ᴜǲ̓ȖȓǭǋȒɕɧȷȿɁȭ

ǶƲ ǦǨǵ șǯǭȉ͛ѫǲǞǭǖȓǭǋȅǠǓƲʝ

ǮɛȢ ǭǱǰ ўǲᶥ֛ƲыѝșǞǱǒǪǦǦȈǲƲʫ

Ћ̱Ǯ₴ ʠɆɱș ǏȒɕɧȷȿɁȭǓ ǲ їǞǭ

ǋȒǯǋȖȓǭǋȅǠƳ

5mm ̊ʤǵᾛǜǱɕɧȷ

ȿɁȭǛȆǵǚǯǮƲ Ǳǰ

ǵ ǔȉǵǵ̱КǒȐ ǫ

ǒǪǦȑƲ ὡǱӓἶ ș

ט ǞȋǠǋר ǓǉǪǦȑ

ǠȒǚǯǒȐƲ′ȋ ǲ̮ȇ

ǔȉǵǿǵ◙ ǓⱲ ǜȓ

ǭǋȅǠ

Ƽ ɜȢȭɫɕɧȷȿɁȭ ƽǪǭǱǲ

ЏᶸǒȖǜǔǵ ǵ ʴǮ
ȆȐȓǦɜȢȭɫɕɧȷȿɁȭ

ȆǱǜȚǲǮǔȒᾍ ū
ǵ ǔȉǵǓὄЋǲ

ȐǢȒȏǍƲǛȆǶѝѩ
ǞǭǔǨȚǯ ǭȏǍ



ƼẆ ƽǯǶƲȉǯȉǯǋǱǒǪǦᶮȋ᷂ḢǲƲ

˲ ҲǲȏǪǭ ЊǜȓǦ ǔȉǵǵǚǯș ǞȅǠƳ

Ẇ ǲȏǪǭƲȉǯȉǯǤǵ᷂Ḣǲ ǞǭǋǦכֿ

᷀ Ǔ ǜȓǭǞȅǪǦȑƲֿǟȏǍǱ כֿ ṑ

ȋ șѫ ǠȒ᷀ ǯ ˕ǞƲ᷀ ș ǋȋǪ

ǭǞȅǍǱǰƲ ƵǱᵂ Ǔ Ǯȉ ǔǭǋȅǠƳ

ǚǚǮǶ′ῴ ǮȆȐȓǦẆ ș ˺ǞȅǠƳ

ǀ ȵɜɟɌȤɓɋȪȢ ǁ

ӔȠɟɨȩԍ ǵ ǮƲ Ǯ

Ƕ1968 ₴ǲѧȈǭ ǜȓƲ

᷀Ƕ ֺ᷂ǲⅎǖѝ⁹Ǟǭǋȅ

ǠƳ ǮǉȒȳȴȦȋȠ

ɭɑǱǰǲẉǖ̂ ǞƲ Ҳǵỉ

ǙǲǱȒǚǯǓǉȑȅǠƳ

ǀ ɝɇɨȢȪȢ ǁ

ӳȠȶȠԍ ǵ ǮƲ Ǯ

Ƕ1967 ₴ǲѧȈǭ ǜȓƲ

᷀Ƕӧ ǒȐ ЃῬ ǵẐ₳

ζǯ ζǵʝ Ǯ ǜȓǭ

ǋȅǠƳẃǲ Ὥ↓Ǯ̂ ǞƲг

ǲẎ ǲǿǋ ǠȒǦȈƲ ǲ

ȏȒ ӓǓ ꜠ǜȓǭǋȅǠƳ

33

ǓǋȐǋǢǋǽǫ



ǀ ȽɄȶɜɓȶɂɚ ǁ

Ẑ₳ ӳ ԍ ǯǜȓǭǋȅ

ǠǓƲ ὑǶǜȓǭǋȅǢȚƳ

ǮǶ1935 ₴ǲѧȈǭ

ǜȓƲ ᷀ǮǶ ֺ᷂ǮȆȐȓ

ȅǠƳ᷀ ǵɓȶɂɚǯ כֿ

șȈǗǪǭ ˕ǞǭǑȑƲ᷀ ǵ

ȳɧȳɓȶɂɚǯ ǔ ȖǪǦǯ

ǜȓǭǋȅǠƳ

ǀ əɱɑɌȷȪȢ ǁ

ӔȠɟɨȩ ԍ ǮƲ Ǯ

Ƕ1998 ₴ǲѧȈǭ ǜȓƲ

᷀Ƕ ˬ ǯẎ ǲὑ Ǟǭǋ

ȅǠƳ2000 ₴̈ǲЊȑƲ ˬ

ǮלṔǞǭǑȑƲ᷀ ǵ˘ ǯ

ȋ ḹכֿ șȈǗǪǭ ˕ǯ

ǱǪǭǋȒּזȓǓǉȑȅǠƳ

ǯǞǭ ǞǭǑȑƲƼ

ǶȅǗȑƽȋƼẎȠȳɨƽǯǞǭ

ṸȐȓǭǋȒǚǯȉǉȑȅǠƳ

ǚǵȂǒǲȉ̊ʤǵẆ Ǔ ǜȓȅǞǦƳ

ɵ ɞɧȳȫȢȪȢ ᷂ʴ Ὶԍ

ɵ ȱȤɫȦɱȩɭɐɎɨȪȢ ȨɶȷɆɧɨȠƲɉɣɶȶɶɧɱɇԍ

ɵ ȤȷȩɧȵȨɂȪȢ ԍ ᷂ʥ

ɵ Ƞɟɨȩɓȶɂɚ ȠɟɨȩӔ ǒȐӳȠɟɨȩӔ Ẏ Ὶԍ

ɵ ɦɶɫɁɏɓȶɂɚ ɦɶɫɁɏẎ ῚȅǦǶӔȠɟɨȩẎ Ὶԍ

ɵ ȢɁȩȭȭɠȪɉ ȩɨɓȧɩɉȠǒȐȱɫɱɑȠǵ Ẑ₳ Ὶԍ

34



ȠȨȳ Ǳǰǵ Ǔ Ὶǵ ḹǮ ₡Ṕ ǠȒ

ǚǯșƼȮɨɶɱȽȢɇƽǯǋǋȅǠƳ ԍᶦ

Ƕ ʴǵ ȋȑȚǯǋǪǦ ṊǵṔқǓ ǏȐ

ȓǭǋȅǠǓƲǶǪǔȑǯǞǦԍᶦǶȖǒǪǭǋȅ

ǢȚƳ ₴ƲȮɨɶɱȽȢɇǲȏȒ ȋ ǵ

ӓǓᵂ ǯǱȒǚǯȉǉȑȅǠƳẃἳǵ ǮǶƲ

ǒȖǜǔǵ ǮȉȮɨɶɱȽȢɇǓ ǜȓȅǞǦƳ

Ῥ Џᶸǲ ǞǦȠȨȳ

ˬ Ǯ ǠȒȮɨɶɱȽȢɇǶƲ

᷀ ǵȠɈȠȨȳǲқǏƲ♫ ǜ

ȓǭǋǱǒǪǦɝɈɝȠȨȳǱǰǵȠ

Ȩȳ ǲȏǪǭ◐ ǜȓȅǠƳ ǲɝ

ɈɝȠȨȳǶƲ ˬ Ǯ ǠȒȮ

ɨɶɱȽȢɇǵẎӭșӸȈȒǚǯǓǉ

ȑȅǠƳ

35

Ǯȉ ⅝ǲ

ǦǖǜȚǵȠȨȳ

ǓȆȐȓǦȏ



36

ὕ Ồ 2 ♥

8 ♥

ȠȳɨǱǞ Ƞȳɨǉȑ

ȠȳɨǱǞ Ƞȳɨǉȑ

ȠȳɨǱǞ Ƞȳɨǉȑ

ȠȳɨșЊȓǦ

ɑɱǶ Ǔǔȓ

ǋǲǱǪǦǴ

Ƞȳɨǵ ӓὕ
ȠȳɨǓ șǔȓǋǲǠȒ ἧș ǭȆȏǍ

ǔȓǋǱ

ȠȳɨǱǰ˘ ǵẉǖǶ

ǵɕɧɱȭɆɱș Ǜǯ

ǋט ȚǮ̱ǵʴǮǚǞǯǪ

ǭ ȀǭǋȅǠƳǤǵ ǲ

ʴǵȏǛȓǯǱȒ ȉʝ

ǲ ȀǭǖȓȒǚǯǮ ș

ǔȓǋǲǞǭǖȓȅǠƳ

′ῴ ǵ ǮǶȠȳɨșǶǟȈƲɜȪȫƲ
ȵȨɓȫȪȢǱǰ ƵǱ˘ ǓȆȐȓȅǞǦƳ



Ḣǵ Ḣǲ Ǡ
Ȓ ἧ ǵʝ ǮǠƳ
ɭȩɟǵȏǍǱ ἧǮṔ
ǏȒƼ ƽǯǶ ǱȑƲ
ʣǵ ǯֿ ǲ ἧ
ǮṔǏȒǚǯǒȐƼ
ƽǯᴀǷȓȒǚǯǓǉ
ȑȅǠƳ

ȠɜɠǓȉǫʺǱ

Ū ˘ ӓ ș֛טǞ ș͑ Ģ ǵ̮ȆȋǠǋ ṑșǫǖȒ

ū ˺ ǵ Ԃɵ ǵḹ Ģ ȏȑẉǖǵ ˺ Ǔ ǮǔȒכֿ

Ŭ ȋȑȚǱǰǵ Ṋǵ֛ט Ģ ӓǲǫǱǓȒ

ῬǮ ǜȓǦȠɜɠ

ῬǮȉǛǖȖǡǒǲ ș ǠȒǚǯǓǮǔȅǞǦƳ

ǫǘǭȉ ǒǱǋȏǍǲǞȅǞȎǍƳ

Ƞɜɠǵ
ֲ

ƼȠɜɠƽǪǭǱǲ

37

π Πϥ

ᴞὐπ Πϥ

ᴸ ΥᾯϦ κʺ

χ πᴨϬׇβ

˙ τΤΪο

ᵌβϥ

βϥ

ᴸ

ΰθᶴτψᴸ

ˢ ϬνΨϥᴸχ

ᶤˣΥπΦϥ

βϥ

Τϣ τΤΪο

ᶴΥ Πϥ

ᴨτσϥρᾯϦϥΤ

Μ χϙτσϥ



ǲ ǋǭǋȒəɱȾɭɧ

Ǳǰǵ șƼ ȓ ƽ
ǯǋǋȅǠƳ
ȓ ǵקȑǲǶ ǵ ˾
Ǔ̮Ȇǫǔ ǯǯȉǲ ș
ҲǞȅǠƳ

Ῥǲ ǒǽ ȓ
ȨȨɎɠȭ

Ǳ ǮǶ ǵɔɨȉ ǵǚȔǶ ȓ șѫ
ǞȅǠƳ ȓ ǲǫǖǚǯǒȐɔɨǵ ˾ ǶƼ
ɠȶɡȱ ƽǯᴀǷȓȒǚǯǓǉȑƲ ǠȒǯ ȓ
ǒȐ ȓᶥ ș ǍȏǍǲǱȑȅǠƳ
˹ᶥƲ Ῥǵ ȓ Ǯ ǜȓǦɉȶȬɱɛȋȨɢ

ɑɁȿɡǵ̀ǲȉ ƵǱ Ǔ ȓ șѫ ǠȒǚǯǓ
ȐȓǭǑȑƲ ˾ ǵ ǲǯǪǭ ǱἭ᷀ǯǱǪǭǋ
ȅǠƳ

ǤǪǯǠǖǋǉǙȒǯĢ

ᾛǜǱ ȋȦɑ
ǱǰǓǦǖǜȚ
ǋȒǴ

ȠɝɟɍȬ

ɉȶȬɱɛ

ȨɢɑɁȿɡ

ȪȴɝǵǱǒȅ

ȩɭɍȬ

ȷȶȦɑǵǱǒȅ

38

ȓ ǵǒǙǒȐǦǖǜȚǵ
ǔȉǵǓǮǭǔȅǞǦ
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ǜǋǛǲ

˹ᶥǵ ǮǶƲ′ῴ Ῥ

Џᶸק ǵ ǵ ǔȉǵș ȇ

ṑǯƲǤǚǲ ǠȒכֿ ƵǱ ǔ

ȉǵș ǮǔȅǞǦƳ

ǚǵȏǍǱ ṑșὃȑƲȏȑ

ǖǞǭǋǖǦȈǲȉƲȆǱǜȚǹ

ǯȑǹǯȑǓǮǔȒǚǯș Ǟ

ǭǋǔȅǞȎǍƳ

ȆȚǱǲǮǔȒǚ
ǯǶ31 ɘɶȶǯ
32 ɘɶȶǲ ǋ
ǭǉȒȏ

′ῴ ǵ ǵ ǔȉǵșҲ Ǯ ǭȆȏǍ

′ῴ⁸ǵəɶɞɘɶȶǮǶƲ ǮȆȐȓǦ ǔȉ

ǵșҲ Ǯ ˺ǞǭǋȅǠƳ

ǣǹὕ ǲ ǔȉǵǓ ǞǭǋȒכֿ ἧșҲ ǮǛ

ǖǧǜǋƳ

′ῴ⁸əɶɞɘɶȶ ′ῴǵ ǵ ǔ ɑɅȨ
https://www.city.kawasaki.jp/300/page/0000058703.html

′ῴ⁸ǵ ǲǫǋǭȉǪǯ ȑǦǋ ǿ

′ῴ⁸Ǯ ǪǦ ǵ șЏ ǞǭǋȅǠƳ

′ῴ⁸əɶɞɘɶȶ ₴Ḹ
1 ЏВ Ḣǵ Ḹ

https://www.city.kawasaki.jp/kurashi/category/29-1-5-7-
0-0-0-0-0-0.html
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Ῥ Џᶸɵ Џᶸǲǫǋǭ

Ῥ Џᶸ

ЏᶸǶƲⅎƵǯǞǦ ⅎḹȋɗɱȿ ǓǉȑƲ ǵ ȓǓ
ȍǪǦȑǯ ǟȐȓȒǜȖȋǒǱЏᶸǮǠƳ ȑș ǞȈȒɅɁȫȉ
ǉȑẎһǵ ȑὖǮǲǕȖǪǭǋȅǠƳ

′ῴ⁸ ᾯ Ῥ Џᶸ əɶɞɘɶȶ
https://www.city.kawasaki.jp/580/page/0000001336.html

Ῥ Џᶸ

ЏᶸǶƲ₳ 20 ₴ǲȨɶɕɱǞǦ′ῴ⁸Ǯᴷʝǵ˲› Ǯǉ
ȒƼǒȖǜǔǵ ƽș ǞǦЏᶸǮǠƳⅎẎǱᶸКǮǶƲ ǯ ș
ᵟǮǔƲ˲› ǮǶƲ ǵ ǲȏǪǭǮǶǉȑȅǠǓƲ ₲
ȑș Ǟȇǚǯȉї ȅǠƳ ȑȋ Ʋ˲› ǿǵɘɁɆǵ

ȓ Ȇ Ƕ ǜȓǭǋȅǠƳ

′ῴ⁸ ᾯ Ῥ Џᶸ əɶɞɘɶȶ
https://www.city.kawasaki.jp/580/page/0000001282.html

ǒȖǜǔǵ

Њȑǵ

ЏᶸЏᶸКᶫ

ⅎḹ

ȑȦɨȠ

ЏᶸЏᶸКᶫ
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Ҳ ό

гἳ ẃἳ гἳ ẃἳ

ἧ Ƞɜɠ Ʒ

ȠȨɌɨι Ʒ Ʒ

ȠȨȳι Ʒ Ʒ

ɝɩ Ʒ

ȭɫȪȵɧι Ʒ

Ʒ Ʒ Ʒ

ȨȲɌɨι Ʒ

ȢȬȷ ⱨᾛ Ʒ Ʒ

ᴇ׀
Џᶸ Џᶸ

гἳ ẃἳ гἳ ẃἳ
Ҳ Ҳ Ʒ Ʒ Ʒ

Ѵ Ҳ ɐɇɫɞȵ Ʒ Ʒ
ȤɝȳɚɄɱ Ʒ Ʒ
ȤɝȦɧ Ʒ Ʒ Ʒ Ʒ
ȽɄȶɜȢȻȬɱȿɡȭ Ʒ Ʒ
ȢȻȬɱȿɡȭ Ʒ Ʒ Ʒ
ɞɧȳȫɍɈȬɱȿɡȭ Ʒ

̱Ҳ ȵɜɟɌȤɓɋȪȢ Ʒ Ʒ Ʒ Ʒ
ȢɚȫȳȲ Ʒ
ɂɟȽȪȢ Ʒ
ɪȢȵȪȢ Ʒ
Ȣɚɉȵ Ʒ Ʒ
Ƞȩɉȵ Ʒ Ʒ Ʒ Ʒ
Ƞɧɞȵɫ Ʒ Ʒ
Ƞɟɓɧȵ Ʒ Ʒ
ɆȰȠɟɓɧȵ Ʒ Ʒ
ȤɝɓȭɫȤ Ʒ
ȭɫȵȽɈȵȤɝȤȵ Ʒ Ʒ
ȤɝȤȵ Ʒ Ʒ
ȩɧɜɂȪȢ Ʒ
ȱɗɩɆɓɋȪȢ Ʒ
ȳɩɚȤȪȢ Ʒ Ʒ
ɝɇɨȢȪȢ Ʒ
ɐɎɨȪȢ Ʒ
ɜȪȫ Ʒ Ʒ
ȵȨɓȫȪȢ Ʒ
ɐɟȵɧɆɨȪȢ Ʒ Ʒ
əɱɑɌȷȪȢ Ʒ
Ƞȳɨ Ʒ Ʒ
ɜȾȱ Ʒ

ᴇ׀
Џᶸ Џᶸ
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Ҳ ό ǔ

֓ ό

гἳ ẃἳ гἳ ẃἳ
◐Ҳ ɝȸɐȫȲȩȢ Ʒ Ʒ Ʒ Ʒ

ȩɱȴȵȲȩȢ Ʒ Ʒ
Ҳ ȽɄȶɜɓȶɂɚ Ʒ Ʒ

ɦɶɫɁɏɓȶɂɚ Ʒ
ȳɱȩȭɓȶɂɚ Ʒ Ʒ
əɱɢɇȩɨ Ʒ Ʒ Ʒ
ȢɁȩȭȭɠȪɉ Ʒ
ȫɱȹɱȪɉ Ʒ
ȢȵȪɉ Ʒ Ʒ
ȽȢɭɱȪȴɝ Ʒ
ȢȻȪɉι Ʒ

Ҳ əɱȾɭɧȱȯɞȵ Ʒ
ȱȯɞȵ Ʒ Ʒ

Ҳ ȷɈɐɆɅ Ʒ
ɆȰɠɝȶȪȢ Ʒ
ɠɝȶȪȢ Ʒ
ȢɆɜȫɐɆɅ Ʒ Ʒ Ʒ
ȫɐɆɅ Ʒ Ʒ
ȳɱȵɥȤȤɉ Ʒ Ʒ
ɜɈɜȱ Ʒ Ʒ

ԍ Ҳ ȵɫɚɢ Ʒ Ʒ Ʒ Ʒ
ȢȽɚɢ Ʒ

Ҳ ȠȩȦȢ Ʒ Ʒ
ɚɧ Ʒ Ʒ
ȩȳȲ Ʒ Ʒ
ɟɎɩι Ʒ Ʒ
ȷȸȫ Ʒ
ȭɫȢȵɠȿ Ʒ Ʒ
ȭɫȾȢ Ʒ Ʒ
ȵɜȢȳȫ Ʒ Ʒ
ɟȶɈ Ʒ Ʒ
ȢȻȬɱɛ Ʒ
ɋȸɁɛ Ʒ Ʒ
ɍȽȽɄɊɟɨ Ʒ
ɜɍȺ Ʒ
ɐɟɍȺ Ʒ Ʒ Ʒ Ʒ
ȫɧɧɍȺι Ʒ Ʒ Ʒ Ʒ
ȠȩȨɑȵɜɍȺ Ʒ Ʒ
ȠɝɟɍȬ Ʒ
ȩɭɍȬ Ʒ
ȭȳɓȮ Ʒ

ᴇ׀
Џᶸ Џᶸ
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ɵʝ ᶧ ˲ ṑ ȹɱȽɶ 2019
ǵẆ ₳ъ

ɵ˹Ῥὕ 1996 ◐Ҳ ẉ ˬ

ɵ˹Ῥὕ 2001 ◐Ҳ ẉ Ĭ ˬ

ɵ˹Ῥὕ 2007 ◐Ҳ ẉ ĭ ˬ

ɵẰ ᵠֶ 2000 ᶫ
Ẏἶї ̝ ˬ

ɵᾛ′ ʝ 2012 ɋȢȿɡɶȤȧɁȿɱȮȪȢɇ
╛̝ ḫ Ͻ ˬ

ɵ ӵ ʹ,қ Ͻ ɵ ᾭ͠ӵ 2011 ˬ ǵ ₳ъ

ɵ ṑ ɵ Ẏ ṑᾯ ṑ ר Ḣᾍ Ὑ
᷂ḢǓʺ̱ǯǱȒ ר Ḣǵ ṑ ᵎǵ ╠ǔ

ɵ טּ˝ 1976 ˬ

ɵ ʢ 1992 ԍ ῚҲ ᶫ ī
ͪ Ẏ

ɵ ʢ 1995 ԍ ῚҲ ᶫ Ĭ
ͪ Ẏ

ɵ ̂ ἶ̝ 2017 ₴ ɵ̂ -ʺ Ǳ̂
ǵ ὑ- טּ Ԍ

ɵ ꜛ ʹ 1990 ἶ ᶫ ī ἶ ˬ

ɵ ꜛ ʹ 1990 ἶ ᶫ Ĭ ἶ ˬ

ɵʢὁ 1982 ԍ ẎḌ ᶫ ī ͪ Ẏ

ɵʢὁ 1982 ԍ ẎḌ ᶫ Ĭ ͪ Ẏ

ɵ ῇᾎ 2007 Paraprionospio ιẉ ǵѝ ǯ .
ǯ ,172 ,487 - 494

ɵƼ ɕɧȷȿɁȭǛȆᾍ Ƞȭȵɥɱɕɧɱƽ
2019 ₴5 ɕɧȷȿɁȭǛȆᾍ ǵ ǲ ǠȒ
͜ ϖ̝

ɵ′ῴ⁸ ṑ ֻ 2021 ′ῴ⁸ ṑ ֻ ₴Ḹ 8ֵ
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