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26 ─ ⸗♬♃ꜞfi◓ ⸗♬♃ꜞfi◓◘▬♩ 1000

≤⇔≡⁸30 ﬞ ─ ◘▬♩─℮∟⁸ ⌐ ═╢ ◘▬♩⌐⅔™≡⁸ ─

┘ ─ ⌐ ╩ ⅎ╢ ⌐≈™≡ ⇔√⁹ 

ה ≢│⁸ ⌐⅔™≡ ≢│►ⱵⱠ◖─ ⅜ 1,500 ↕╣√⅜⁸

≢│ ↄ ⅜⌂⅛∫√⁹ ∆╢ ─►ⱵⱠ◖─ ⌐ ∆╢Ⱡ◖⅜ ↕

╣⁸►ⱵⱠ◖ ─ ⅜ ↕╣√⁹╕√⁸Ⱡ◖─ ⅛╠╙►ⱵⱠ◖⅜ ↕╣≡™╢

↓≤─ ⌂ ⅜ ╠╣√⁹ 

ה ≢│⁸ ╘≡ ⌐ ⇔⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ╩ ∆╢

↓≤⅜≢⅝√⁹ ≢│ ﬞ ─ ≤⌂∫√⁹ ≢│○○Ⱶ☼♫◑♪ꜞ⅜ 6,500

⅛╠ 26,520 ⅜fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸ 20,280 ⅛╠ 115,960 ≤ ↕╣√⁹ 

≢│⁸ ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ ↕╣√⁹ ⌐│ⱥⱷ◒꜡

►Ⱶ♠Ᵽⱷ─ ⅜ 214 ≤ ↕╣⁸ ╟╡ ⇔√⁹↓╣╠─ ⌐ ⅝⌂

╩ ╓∆ │ ↕╣⌂⅛∫√⁹ 

≢│⁸▪ⱱ►♪ꜞ⅜ 1,155 ⁸482 ⁸◒꜡▪◦▪ⱱ►♪ꜞ⅜ 2,092 ↕╣⁸

╩ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○⁹√⇔ │ 55 ≢⁸ ─ ↕╣√ │ ╟

╡ 14.3 ─fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸╡⅔≡⇔ ⌐◒ⱴⱠ☼Ⱶ⅜ ∆╢ ╙ ↕

─fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸√╕⁹√╣ ◄ꜞ▪ ≢⁸ ╒≤╪≥ ─⌂™◌fiⱶꜞ►Ⱶ

☻☼ⱷ⅜ ≥fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸╣↕ ⅜ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

≢│⁸►ⱵⱠ◖─ 2,740 ≤ 822 ⅜◌►fi♩↕╣√⁹ │ 2009 ╟╡╙

29.5 ⇔√⁹ ⅜ ╩ ⇔≡⅔╡⁸↓╣ │ ─ ∟ ╡⅜ ⇔

ↄ ↕╣≡™╢⁹ 

ה ≢│⁸ ≤ ≢◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ ↕╣√⁹ ≢│⁸

◌fiⱶꜞ►Ⱶ☻☼ⱷ⅜ ≢ ⇔≡⅔╡⁸ ─ │ ⅝™⁹ │⁸ ≢ ⌂

ↄ≤╙ 330 ≤ ↕╣⁸ ╟╡╙ 25.2 ⇔√⁹ 

≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ╩ ≤⇔√⁹ ⅛╠⁸ ⇔√ ⌐ⱴכ◐fi◓

∆╢↓≤≢⁸ ∂ ╩ ⇔≡⸗♬♃ꜞfi◓∆╢ ╩≤∫√⁹ ≢│⁸ ⌐

38 ╩ ⇔√⁹ 

 



 



Abstract  

 

As part of the Monitoring - Sites 1000 Project, 7 seabird sites were observed f or the 

fiscal year 20 14.  The main focus was to monitor  the breeding status of seabirds, and 

to record the factors affecting seabird habitat,  examples of which are  predator s,  human 

disturbance , and natural disaster . Results are compared to previous data where 

available.  

Tobishima and Oshakujima (Fig. 1 - 1.11) :  Although previous stu dies had indicated about 

1,500 nests of Black- tailed Gulls ( Larus crassirostris )  on Tateiwa, no nests were 

observed in 2014 .  A feral cat ( Felis catus ) inva ded the gull colony of Yurishima and 

many dead gulls were observed. Scat analysis of a feral cat indi cated that the cat preyed 

on gulls.  

Onbase- jima and Tadanae- jima  ( Fig. 1 - 1. 12): For the first time, we investgated seabird 

status on Onbase- jima  and found the breeding colony of Swinhoe ΐs Storm Petrel 

( Oceanodroma monorhis).  Onbase- jima is the second colony of Swinhoeΐs Storm Petrel on 

Izu Islands . Estimated burrow number ranged from 6,500  and 23,400 of Streaked Shearwater  

and from 20,280  and 115,960 of Tristramΐs Storm Petrel ( O. tristrami ) .  

 Hachijo - kojima ( Fig. 1 - 1. 14): 3 nests of Japanese Murrelet  ( Synthliboramphus 

wumizusume) were observed on April at Kojine. 214 burrows of Swinhoe ΐs Storm Petrel 

were estimated on August  and more than the previous study . No predators were observed  

at Kojine .  

Torishima ( Fig. 1 - 1. 15): 1,155 Short - tailed Albatross  adults  ( Diomedea albatrus) and 

482 chicks ,  and 2,092 Blackfoot Albatross ( D.  nigripes ) chicks  were observed.  55 burrows 

of Tristramΐs Storm Petrel ( O.  tristrami ) were recorded.  A Black rat ( Rattus rattus ) 

inva ded the breeding site of Tristramΐs Storm Petrel . A Japanese Murrelet  was also 

observed on the breeding site of Tristramΐs Storm Petrel.  

Fumishima (Fig. 1 - 1.19) : 2,740 Black- tailed Gulls and 822 chicks were observed. Adult 

numbers decreased 29.5% from 2009.  Izumo City monitors the breeding status of 

Black- tail ed Gulls every year.  

Biro - jima and Sukumo Bay (Fig. 1 - 1.20): Burrows of Japanese Murrelet were observed 

on Futanarabijima and Kohshima. 330 Japanese Murrelet  burrows were estimated on 

Kohshima.  

Biro - jima  ( Fig. 1 - 1. 24): New 38 Japanese Murrelet burrows were observed and were marked 

by plates t o monitor same burrows.  
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⸗♬♃ꜞfi◓ ₈⸗♬♃ꜞfi◓◘▬♩ 1000₉ │⁸ ꜠ⱬ

ꜟ≢ ─ ╩ ⌐⸗♬♃ꜞfi◓⇔⁸ ⌂ ╩ ⌐ ∆╢↓≤⌐

╟╡⁸ ─ ⁸ ─ ∕─ ─ ─ ╩ ⌐ ⇔⁸ ─

⌂ ⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ 

│⁸ ╩ ∆╢√╘⁸ 30 ﬞ ─ ◘▬♩⌐ ∆╢ ⁸

⁸ ה ┘⌐ ─ ⌐≈™≡⁸ ─ ⁸ ─ ⁸

┘∕─ ─ ╩ ™⁸ ⌐⸗♬♃ꜞfi◓∆╢╙─≢№╡⁸

⌐ ∆╢ ⌂ ╩ ⌐ ∆╢╙─≢№╢⁹ 

 

─ ┘  

 │⁸30ﬞ ─ ◘▬♩ - ⁸ - ─℮∟⁸ ◘▬♩─ ╩

⇔√⁹ ◘▬♩≢│⁸ ↔≤⌐ ─ ⅛╠ ─ ╩ ה ⇔≡ ╩ ⇔

√⁹ 

 

ᵑ ─ ⌐╟╢  

ᵒ ─ ≤ ╩ ╘ ∆╢  

ᵓ ─ ◌►fi♩⁸ ◌►fi♩⁸ ⌐╟╢◌►fi♩⁸

◌►fi♩  

ᵔ ─ ◄ꜞ▪─ ⌐╟╢ ╡╟⌐GPSה ⌐  

ᵕ ─ ⸗♬♃ꜞfi◓ ⌂ ─♩כꜝ♪◖  

ᵖ ─ ∂ ⌐fi☼כ◦ ⌂  

ᵗ ╩ →╢ ─ ─ ⁸ ⁸ ─ ⁸  

ᵘ ♦☺♃ꜟ◌ⱷꜝ╛♦☺♃ꜟⱦ♦○⌐╟╢ ▪ⱪ꜡⁸♅כ◐ꜗfiⱪ◘▬♩⁸

↔≤─ ⁸ ─ ⁸ ⁸ ⌂≥─  

ᵙ ─  

ᵚ ⌂≥╩ ⇔√  

ᵛ ◘▬♩ ─ ⱴ♬ꜙ▪ꜟ  

 

  

 ◘▬♩─ │⁸ ⌐™╢ Ᵽfi♄כ ┘

─ ⁸ ⁸ ─ ╩ ≡ ⇔√⁹ 
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-  ⸗♬♃ꜞfi◓◘▬♩ 1000 ◘▬♩ ẽ│ 2014 ◘▬♩  

 

 

 

1 7 13 19 25 ♩◌ꜝ
2 8 14 20 ה 26
3 ꜞꜟꜚ⸗הꜞꜟꜚ 9 15 21 ⱡ ה 27
4 10 16 22 28
5 11 ה 17 ה 23 29
6 12 ה 18 24 30 ⱡ
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- ⸗♬♃ꜞfi◓◘▬♩ 1000 ◘▬♩ │ - ≤  

βừ│ ◘▬♩ 

 

 

◘▬♩

1
►♩►⁸◔▬ⱴⱨꜞ⁸►Ⱶ●ꜝ☻⁸►Ⱶ►⁸►
ⱵⱠ◖⁸►Ⱶ☻☼ⱷ

2
⁸
◔▬ⱴⱨꜞ⁸►Ⱶ►⁸○○☿◓꜡◌⸗ⱷ

3 ꜞꜟꜚ⸗הꜞꜟꜚ
ꜚꜟꜞ ⁸⸗ꜚꜟꜞ
⁸ ⁸♅♩⸗

◦ꜞ

◄♩Ⱨꜞ◌⁸◔▬ⱴⱨꜞ⁸♅◦ⱴ►●ꜝ☻⁸○
○☿◓꜡◌⸗ⱷ

4 ◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸○○☿◓꜡◌⸗ⱷ

5 ⁸ ○○Ⱶ☼♫◑♪ꜞ

6 ◔▬ⱴⱨꜞ

7 ►ⱵⱠ◖

8 ◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ

9
ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽ
ⱷ⁸►Ⱶ☻☼ⱷ

10 ►♩►

11 ה ⁸ ►ⱵⱠ◖⁸►Ⱶ►

12 ה ⁸ fi►Ⱶ♠Ᵽⱷ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ♩☻כ○

13 ○○Ⱶ☼♫◑♪ꜞ

14
ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸○כ☻♩fi►Ⱶ♠Ᵽⱷ⁸
◌fiⱶꜞ►Ⱶ☻☼ⱷ

15
▪ⱱ►♪ꜞ⁸◒꜡▪◦▪ⱱ►♪ꜞ⁸○כ☻♩fi
►Ⱶ♠Ᵽⱷ

16
⁸ ⁸

⁸ ⁸ ⁸
◌♠○♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ⁸○כ☻♩fi
►Ⱶ♠Ᵽⱷ

17 ה ⁸
○○Ⱶ☼♫◑♪ꜞ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◌fi
ⱶꜞ►Ⱶ☻☼ⱷ

18
⁸ ⁸
⁸ ⱡ

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ

19 ►ⱵⱠ◖

20 ה ⁸
⁸
◌fiⱶꜞ►Ⱶ☻☼ⱷ

21 ⱡ ה
ⱡ ⁸ ⁸
⁸

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ,◌fiⱶꜞ►Ⱶ☻☼ⱷ

22 ⱬ♬▪☺◘◦

23 ○○Ⱶ☼♫◑♪ꜞ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ

ừ 24 ◌fiⱶꜞ►Ⱶ☻☼ⱷ

25 ♩◌ꜝ ⱡ ⁸ ○○Ⱶ☼♫◑♪ꜞ⁸◌♠○♪ꜞ⁸▪♫♪ꜞ

26 ⱬ♬▪☺◘◦⁸▪♫♪ꜞ

27
⅔╟┘

ⱬ♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸

28
◒꜡▪☺◘◦⁸ⱴⱵ☺꜡▪☺◘◦⁸ⱬ♬▪☺◘
◦

29 ⁸
⁸ ⱬ♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸ⱴⱵ☺꜡▪

☺◘◦

30 ⱡ ⱡ
☿◓꜡▪☺◘◦⁸◌♠○♪ꜞ⁸◒꜡▪☺◘◦⁸
ⱴⱵ☺꜡▪☺◘◦
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 │⁸ ה ⁸ ה ⁸

⁸ ⁸ ⁸ ה

ה ⁸ ─ ◘▬♩⌐⅔™≡ ╩ ⇔√⁹ 

 

 

 ◘▬♩ ─ ╩ ⌐ ∆⁹ 

 │⁸ ⌐ ⅜ ™ ╡ ⅜ ≢№╢⁹ 

 ⌐│ ╩ / / ─ ⌐ ⇔√⁹ 

 ⌐≈™≡│⁸ ⇔√◘▬♩⌐≈™≡─╖ ⇔√⁹ 

 ⌐≈™≡│⁸ ╩ ≢⅝√◘▬♩│⌂⅛∫√⁹ 
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ה  

 

ᵑ  

│ 39 ─ ⌐ ⇔⁸ ≤─ │ ≤ ─

⅛╠≢ 28 ≢№╢⁹ │ 3.4 ⁸ 2.7 ⁸ 69m⁸ 2.36 ≢№╢

⁹ ╕≢│ ⅛╠─ ⅜ ⇔≡⅔╡⁸ 250 ─

≢№╢⁹ ⅔⇔╚ↄ∂╕ │⁸ ─ 1.5 ⌐ ∆╢ 200m⁸ 72m

─ ─ ≢№╢ ⁸ ⁹ ─ 500m⌐│

28m ─ ⅜№╢⁹ 

1938 13 12 ┘ 1963 38 ⌐⁸ ─ ⁸

≤ ─►ⱵⱠ◖ │⁸ ┘ ⌐ ↕

╣≡™╢⁹↓╣╠─ ﬞ ≤ ─ ⌐ ∆╢ ⁸ ╩

ⅎ√ יִ ⅜⁸ ◘▬♩─ ⌂►ⱵⱠ◖ ≢№╡⁸ ─►ⱵⱠ◖⅜↓↓≢ ⇔

≡™╢⁹►ⱵⱠ◖ │⁸1936 ⌐  1937 ⁸1971 ⌐

 1972 ⁸1997 ⌐ 15,600  1998 ≤ ↕╣≡™╢⁹ 

⸗♬♃ꜞfi◓◘▬♩ 1000 ≢│⁸ ─ ≤ ∆╢ ─ ﬞ ─

⌐ ─ ╩ ⇔⁸2004 ┘ 2009 ⌐ ╩ ⇔≡™╢

☿fi♃2005⁸2010 כ ⁹ ┼─ ┘ ⅛╠─ ⌐│⁸ ╩♅

 ⁹√⇔כ♃כꜗ

 

ה  ─ ─

╩  
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 ─ ┘ ─ 2014  

 

ᵒ  

2014 ─ │⁸ ─ ≢ ⇔√⁹ 

 

ה  2014  

⁷ ⁷⁷

5 22 ₁

8:10

9:30 10:45 ⁸

12:30 13:20 ─

13:25 14:50 ≤ ─►ⱵⱠ◖ ה ◌►fi♩

15:00 16:30 ⁸ ─►ⱵⱠ◖ ה ◌►fi♩

6:15 7:00 ⅛╠ ─►ⱵⱠ◖ ◌►fi♩

8:15 10:45 ─

10:45 11:00 ─►ⱵⱠ◖ ה ◌►fi♩

12:00 ─√╘⁸ ≤ │

12:40 16:30 ─►ⱵⱠ◖ ◌►fi♩

8:30 9:00 ─►ⱵⱠ◖ ה ◌►fi♩

11:15 12:30 ⁸

12:30

5 31

8:10

9:00 10:15 ⁸

10:25 12:00 ⁸

12:05 13:20 ─

13:20 13:40 ⁸ ─

15:45 17:00 ⁸

17:00

6 1

5 23

5 24

5 25
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ᵓ  

   22 25 ─╖  

    

 

ᵔ  

⌐ ≤ ┘ ≢ ∆╢►ⱵⱠ◖ ┘►Ⱶ►╩ ≤⇔√⁹⇔

⅛⇔⁸ │ ┘ ─ ≢ ─ ╩ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹ 

 

ᵕ  

⁸ ⌐⅔™≡ 36 ╩ ⇔√ ⌐╟╢ ╩ ╗⁸ ⁹

↓─℮∟⁸ ≢►ⱵⱠ◖≤ⱢꜘⱩ◘─ ╩ ⇔√ ⁸ ≢►ⱵⱠ◖─ ╩ ⇔

√⁹ 

 

 2014  

Ї ⁷ 5 23 5 24 5 25 6 1

1 ◌ꜟ●⸗ 2

2 ◌ꜝ☻Ᵽ♩

3 ⱥⱷ► 1

4 ►Ⱶ► ủ ủ ủ

5 ▪○◘◑ 2

6 ♅ꜙ►◘◑ 1

7 ⱱ♩♩◑☻

8 ♠♠♪ꜞ

9 ◌♇◖►

10 Ɫꜞ○▪ⱴ♠Ᵽⱷ 1

11 ▪ⱴ♠Ᵽⱷ ủ ủ ủ

12 ►ⱵⱠ◖ ủ ủ ủ

13 ○○☿◓꜡◌⸗ⱷ ủ ủ ủ

14 ♩ⱦ ủ

15 ♅◗ⱢꜘⱩ◘ 1

16 ⱢꜘⱩ◘ ủ ủ ủ ─ ⌐1 3

17 ◘fi◦ꜛ►◒▬ ủ

18 Ɫ◦Ⱳ♁●ꜝ☻ ủ ủ ủ

19 Ɫ◦Ⱪ♩●ꜝ☻ 2

20 ◦☺ꜙ►◌ꜝ

21 ◌ꜝ sp.

22 ⱥꜜ♪ꜞ

23 ►◓▬☻ ủ

24 ◄♂ⱶ◦◒▬ ủ

25 ⱷ☺꜡ ủ

26 ○○ꜜ◦◐ꜞ

27 ◦꜡Ɫꜝ 1

28 ◖ꜟꜞ ─╖

29 ▬♁ⱥꜜ♪ꜞ ủ ủ ủ

30 ◐ⱦ♃◐

31 ☻☼ⱷ ủ ủ

32 ◐☿◐꜠▬ 1

33 Ɫ◒☿◐꜠▬ ủ ủ ủ

34 ◌꞉ꜝⱥ꞉ ủ ủ

35 ▬◌ꜟ

36 ⱱ○☺꜡ ủ  
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ᵖ ─  

 ◖ⱵⱠ►ה

⌐⅔™≡ 2004 ┘ 2009 ≢►ⱵⱠ◖─ ⅜ ↕╣≡™√ ≢⁸►Ⱶ

Ⱡ◖─ │ ≢ ↄ ↕╣⌂⅛∫√⁹ ≢│⁸ ─ ≢ 221 ⁸80

⁸ ≢ 51 ⁸20 ╩ ⇔√ ⁹ 

≢│ ≢ ⇔≡⅔╡⁸ 23 13:24 ⌐ ⅛╠ 676 ╩ ⇔

√⁹ 

 

 ⱷ⸗◌꜡◓☿○○ה

─ ⌐ ⅜ ↕╣√⅜⁸ ─ │ ≢№∫√⁹ 

 

ᵗ ה ה▪ꜞ◄  

2004 ⌐ ≢⁸ ┘ ⌐ ⇔√ ﬞ ─ m×20m⁸

240 ≤ ⌐ ⇔√ ﬞ ─ m×20m⁸ 160 ⌐⅔™≡

⁸ ⁸ ☿fi♃2005 כ ⁸►ⱵⱠ

◖─ ≤ ╩ ⇔√⁹ ─ │⁸ ⌐╟╢ ≢ ⇔√⁹∕─ ⁸ │

─ ≢ ⁸ ≢ 1.04 1.24 ≢№∫√ ⁹ 

 

 ─►ⱵⱠ◖ ┘ ≤ ─  

( /m2) ( /m2) ( /m2)

80 18 0.23 -100.0 0 0.00 - 0 0.00

80 75 0.94 9.3 82 1.03 -100.0 0 0.00
80 41 0.51 122.0 91 1.14 -100.0 0 0.00

240 134 0.56 29.1 173 0.72 -100.0 0 0.00

80 40 0.50 87.5 75 0.94 10.7 83 1.04

80 61 0.76 -1.6 60 0.75 65.0 99 1.24

160 101 0.63 33.7 135 0.84 34.8 182 1.14

2014

m2

2004

( )

2009

( )

 
 

≢│⁸ ─ ─ ≤ 1,100 ⁸ ─○○▬♃♪ꜞ

─ ≤∕─ 780 ≤⁸♫◑♫♃●ꜘ ─ ≤∕

─ 470 ⁸↕╠⌐↓╣ ─ ◌►fi♩⇔√ ╩ ⅎ 2004 ⌐ 1,297 ⁸2009

⌐ 1,532 ≤ ↕╣≡™╢ ⁸ ☿fi♃2005⁸ כ

2010 ⁹⇔⅛⇔⁸ ≢│ ≢ │ ↄ ↕╣∏ ⇔√⁹ 

⁸ ≢│⁸♫◑♫♃●ꜘ ─ ≤∕─ 1,550 ⁸Ɫⱴ♬

fi♬◒ ─ ≤∕─ 340 ⅛╠ 2004 ⌐ 1,015 ⁸2009 ⌐ 1,712

≤ ↕╣≡™╢⁹ ≢│⁸ ─ ≢ │ 2,034 ≤ ↕╣√

⁸ ☿fi♃2005⁸2010 כ ⁹2004 ⌐№╡⁸

2009 ≤ ⇔≡ 18.8 ⇔√⁹⌂⅔⁸ ﬞ ─ 182 ─℮∟⁸102

│ №╢™│ ─ ⅜™√⅜⁸ ╡─ 80 │ ≢№∫√⁹ 
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0

500

1000

1500

2000

2500

2004 2009 2014
 

 ►ⱵⱠ◖─ ─  

 

ᵘ ╩ →╢  

⌐⁸►ⱵⱠ◖ ─ ╩ ≢ ⁸ ≢ ⌂ↄ≤╙ 14 ⇔√⁹

─ │ ⅛╠ ⌐⅛↑≡ ╦╣≡™√ 10 ⁹ ─ │⁸ ﬞ

⌐ ╘╠╣≡⅔╡⁸╒≤╪≥│ ≤ ⇔⅛ ↕╣≡™⌂⅛∫√ 11 ⁹ 

 

ה  

≢│⁸►ⱵⱠ◖─ ≤⌂╡℮╢Ɫ◦Ⱪ♩●ꜝ☻⁸Ɫ◦Ⱳ♁●ꜝ☻⁸ⱢꜘⱩ◘⅜

↕╣√⅜⁸ ─ │ ≢№∫√⁹ 

 

 ◖Ⱡה

23 ⌐ ─►ⱵⱠ◖ ╩ ⅝ ╢Ⱡ◖ ⅜ ↕╣√ 12 ⁹

≢ ↕╣√►ⱵⱠ◖ ─ │Ⱡ◖⌐╟╢ ≤ ⅎ╠╣√⁹╕√⁸ ─ ╙

⌐ ∫√ ⅛╠Ⱡ◖⌐╟╢ ≤ ⅎ╠╣√⁹ 

╕√⁸ ⌐ ─ ≤ ─ ╩ ← ≢⁸Ⱡ◖─ ╩ ⇔

⇔√⁹↓─ ⌐⁸►ⱵⱠ◖─ ⅜ ⌐ ╕╣≡⅔╡⁸►ⱵⱠ◖⅜Ⱡ◖⌐ ↕╣≡™

╢ ⌂ ⅜ ╠╣√ 13 ⁹ 

 

ᵙ  

↓╣╕≢ ─►ⱵⱠ◖─ │⁸2004 ⌐ 1,297 ⁸2009 ⌐ 1,532 ≤ ↕╣

≡⅔╡⁸ ⇔≡ ↕╣≡™√⁹⇔⅛⇔⁸ ≢ │ ↄ ↕╣⌂⅛∫√⁹

≢ ─ ●▬♪≢№╢ ⅛╠│⁸ ─►ⱵⱠ◖─ │ ⅛╠ ⇔√≤─ ╙

╠╣√  ⁹╕√⁸Ⱡ◖─ ⅜ ↕╣√ ─ │ ⌐№∫√⅜⁸

─ ─ 44.0 ⅜ ≢№∫√⁹↓╣╠─ ≤⇔≡⁸Ⱡ◖⌐╟╢ ─

┘ ─ ⅜ ⅎ╠╣√⁹ ⌐│ ─ ⌐ ⇔√ ⇔√Ⱡ◖⅜ ∆╢⁹
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┼─ ⅝ ╡ ≢│⁸ ≢ ↕╣√ ─Ⱡ◖≤ ∂ ╩ ∆ ⅜⁸

Ⱪ꜡♇◒⅛╠ ┼ ™≢ ╢ ⅜ ↕╣≡⅔╡⁸ ─ ─►ⱵⱠ◖─

│ ⌐╟╢ ≤ ⅎ╠╣√⁹ ⁸ │ ⅝≢ ╕≢ ⅜ ↕╣≡⅔╡⁸

►ⱵⱠ◖ ┼─Ⱡ◖─ ╡│ ≢№╢⁹↓╣╠─ ⅛╠⁸ ─ 2009

⌐ ─►ⱵⱠ◖ ⌐Ⱡ◖⅜ ⌐ ⇔⁸ ╛ ⌂≥⅜ ↕╣√ ⁸ ─

⅜ ↕╣√≤ ⅎ╠╣√⁹⌂⅔⁸↓╣╠─ │ ┘ ─ ┼ ╛

⅛⌐ ⇔⁸ ╩ ⇔√⁹ 

 

ᵚ  

☿fi♃16 (2005) כ  ⸗♬♃ꜞfi

◓ ⸗♬♃ꜞfi◓◘▬♩ 1000  

☿fi♃21 (2010) כ  ⸗♬♃ꜞfi

◓ ⸗♬♃ꜞfi◓◘▬♩ 1000  

 ( 1937)  ─►ⱵⱠ◖   : 59 - 65  

 ( 1998)   

 ( 1972)  ₈ ה ₉  
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ᵛ  

 

 
 ─ 2014 24  

 

 

 
 ─ ─ 2014  
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 ─ 2014 24  

 

 

 
 ─ 2014 23  

 



13 

 

 

 

 
 ─ 2014 23  

 

 

 
 ─ 2014 24  

 



14 

 

 

 

 
 ─ 2014 24  

 

 

 
 ─ 2014  
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 ─ 2014  

 

 

 
10 ─►ⱵⱠ◖ ─ 2014 24  
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11 ─►ⱵⱠ◖ ─ ⁸ ─ ⌐ ⅜

↕╣√ 2014  

 

 

 
12 ─►ⱵⱠ◖ ⌐ ⇔√Ⱡ◖ ⁸

2014 23  
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13 ≢ ↕╣√Ⱡ◖─ ⁸►ⱵⱠ◖─ ╩ ╗ 2014
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ה  

 

ᵑ  

 │ ─ ≢№╢ ⁹ │⁸ ⅛╠ ┼ ⌐

∆╢ ≢⁸ 150m×250m≤⁸ 150m×300m─ ─╒⅛ ↄ─ ⅜№╢

⁸ ⁹ ⌐ ∆╢ ─ │ 60m≢⁸ │ 10m₩50m─ ─ ⁸

│ ≤ ∂╡─ ≢ │╒╓⌂™⁹ ≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸○כ☻♩

fi►Ⱶ♠Ᵽⱷ⁸►ⱵⱠ◖⅜ ∆╢⁹ ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ╙№╢⅜⁸ ⅜

⇔ↄ ⅜ ╠⅛≢⌂™ ─  2011 ⁹ │ ─ ╟╡ ≢№∫√⅜⁸

2010 ⌐∕─ ⅜ ╣√√╘⁸ ─ │ ─ ─ ⌐ ╠╣⁸ ⅜ ⌐

⌂ ─╖ ⅜ ≢№╢⁹↓╣╕≢⸗♬♃ꜞfi◓◘▬♩ 1000 ≢│ ─

√╘ ≢─ │ ∞∫√⅜⁸ │ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ≢№╢

⌐ ╘≡ ∆╢↓≤⅜≢⅝√⁹√∞⇔⁸ ≤─ ⅛╠⁸ ⅛╠ ≢─

⅜ ╠╣∏ ╡ ≤⌂∫√√╘⁸ ─ ─╖ ™ ─ ┘∕─ ╩

⇔√⁹⌂⅔⁸ ⌐ ∆╢ │ ≈─ ⅛╠⌂╡⁸╒≤╪≥─ │ ⅛╠ ∫√

≢ ≢─ │ ≤ ╦╣√ ⁹ 

│⁸ ─ ⅛╠ ┼ ⌐ ∆╢ ≢⁸ ∆╢ ≤™ↄ≈⅛─

⅛╠⌂╢ ⁹ ≢ ╩ ⌂℮ ─ ─ ⁸ ⁸

│ 350m⁸ 370m⁸ 1,300m⁸ 77,000 ≢⁸ │

─ ⅜ ≤⌂∫≡™╢ │ 10 50m─ ─ ≢№╢⁹ │ ⅛╠ ⌐ ℮

╩ ≤∆╢ ≢ │ 69m≢№╢ ⁹ fi►Ⱶ♠Ᵽ♩☻כ○│≢

ⱷ⁸○○Ⱶ☼♫◑♪ꜞ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⅜ ∆╢⁹ ─ │☻☻◐⁸☻◕─

≢№╡⁸ ™⌐ ─◦ꜗꜞfiⱣ▬╛ꜘⱩ♬♇◔▬─ ⅜ ╠╣╢⁹ ┼─ │

≤ ─ ⅛╠ ≢№╡⁸ ⅛╠ ┼ ┘ ╢ ⁹⌂⅔⁸

─ ─ │ ─╒≤╪≥⅜ 50m ─ ≢№╡⁸ ─ ≢│ ─ ─

┼─ │ ≢№╢⁹ ╡⅜⌂™ ╡₈ ₉│ ─ ╩ ∆⁹

│⁸2008 ┘ 2011 ⌐ ╩ ≢ ⇔≡™╢

☿fi♃2009⁸2012 כ ⁹ 

⁸ ≤╙⌐ ─ ⌐ ↕╣≡™╢⁹╕√⁸

│ ⅜ ┘

⌐ ↕╣≡™╢⁹ 
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0 250m

60m

36m

ה   

 

 ─ ╩  

 ─ ╩  

 

0 2.5km

─

─

0 250m

─

─

69m

73m

0 250m0 250m

─

─

69m

73m
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 ─  

 

 ─  

 

 

 

0 250m

►ⱵⱠ◖15

►ⱵⱠ◖150

►ⱵⱠ◖47

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

ᵑ

ᵒ
◌☻Ⱶ

ᵑ

ᵒ

►ⱵⱠ◖

0 50 100m

◌fiⱶꜞ►Ⱶ☻☼ⱷ



22 

 

ᵒ  

2014 ─ │⁸ ─ ≢ ⇔√⁹ 

 

ה  2014  

⁷ ⁷ ⁷

5 1 23:00

9:05

9:25 10:00 ⁸ ⁸ ⌐ ╢

10:00 11:20 ⁸ ⁸ ⌐ ╢

14:00 14:10 ⁸

14:30 16:00 ○○Ⱶ☼♫◑♪ꜞ ᵑ

16:15 17:00 ○○Ⱶ☼♫◑♪ꜞ ᵒ

17:00 17:10 ►ⱵⱠ◖ ◌►fi♩

17:10 18:10 ◌fiⱶꜞ►Ⱶ☻☼ⱷ

19:30 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ◌►fi♩

20:00 ⇔

1:00 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ◌►fi♩⁸ ⇔

5:00 6:30 ⁸ ↑

6:30 7:00 ⁸ ⌐ ╢

11:00

9 14 23:00

8:55

10:30 10:55 ⁸

10:55 12:50

14:45 15:00 ⁸ ⌐ ╢

15:00

5 2

⁷

5 3

9 15

 

 

ᵓ  

    

    

     2014  

 

ᵔ  

┘ ⌐⅔™≡ ∆╢○○Ⱶ☼♫◑♪ꜞ fi►Ⱶ♠Ᵽⱷ≤⁸♩☻כ○┘

⌐⅔™≡ ⅜ ↕╣≡™╢ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ─  2011 ╩ ⌂ ≤

⇔√⁹ 

 

ᵕ  

⁸ 13 ╩ ⇔√ ⁹↓─℮∟⁸ ≢ ⌐►ⱵⱠ◖⁸

⌐ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸ ≢ ⌐►Ⱶ►⁸►ⱵⱠ◖⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸○כ☻

♩fi►Ⱶ♠Ᵽⱷ─ ╩ ⇔√⁹ 
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ה  2014  

5 2 5 2 5 3 9 15

1 ○○Ⱶ☼♫◑♪ꜞ 36 ủ ủ ủ( )

2 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ủ( )

3 fi►Ⱶ♠Ᵽⱷ♩☻כ○ ủ( ) ủ ủ( )

4 ►Ⱶ► 2 ủ(2 ) 1

5 ►ⱵⱠ◖ 300 ( ) ủ( ) ủ

6 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ủ( ) ủ ủ( ⁸ )

7 Ⱶ◘◗ 2

8 ♩ⱦ 3 1

9 ◖ⱡⱢ☼◒ 1

10 ⱢꜘⱩ◘ 1

11 Ɫ◦Ⱳ♁●ꜝ☻ ủ

12 Ɫ◦Ⱪ♩●ꜝ☻ 30±

13 ◖◘ⱷⱦ♃◐ 1

⁷Ї

 

 

ᵖ ─  

2014  

 fi►Ⱶ♠Ᵽⱷ♩☻כ○ה

│ ─ ⁸ ⌐☻◕⅜ ∆╢ ⌐ ↄ ⇔≡™√ ᵗ≢ ⁹

⌐⅔↑╢ ⌐⁸ ﬞ ≢ ╩ ⇔√⁹ │ ⌐ ╦╣√ ⅛╠ ∟

─ ╕≢ ↕╣√ ⁸ ⁹ ⌐ ↄ─ ⅜ ⇔√ ᵙ≢ ⁹ 

 

 ꜞ♪◑♫☼Ⱶ○○ה

│ ─ ⌐ ⇔≡™√ ᵗ≢ ⁹ ┼─ │╕∞ ╢™ 18:40 ╟

╡ ╕╡⁸ ⇔√⁹ 

 

 ◖ⱵⱠ►ה

─☻◕ ⌐⅔™≡⁸►ⱵⱠ◖⅜ ⇔≡™√ ⁹509 ⅜ ↕╣⁸

≡ ≢№∫√⁹ 

 

 fiⱶꜞ►Ⱶ☻☼ⱷ◌ה

─ ≢ ⁸ ─╖ ⅜ ↕╣√ ⁹ 19:35

⌐ ─ ⅜ ↕╣⁸ 4:30 ╕≢ ⅝ │ ⅛╣√⁹ 19:30 1:00 ╕

≢ ─◌►fi♩╩ ∫√ ⁸799 ─ ⅜ ⅛╣√⁹ 

 

 ►Ⱶ►ה

─ ≢ ⌂ↄ≤╙ ─ ⅜ ↕╣√ ⁹ 
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2014  

 ◖ⱵⱠ►ה

─ ≢►ⱵⱠ◖─ ⅜ ↕╣√⁹ ⅛╠◌►fi♩⌐╟∫≡ ⌂ↄ≤╙

212 ⅜ ↕╣√⅜⁸ ─◌►fi♩│≢⅝⌂⅛∫√ ⁹ 

 

2014 15  

 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷה

─ ⅜╣ ┘☻◕ ─ ⌐ ⁸ ⁸ ⁸ⱥⱷ

◒꜡►Ⱶ♠Ᵽⱷ⅜ ⌂ ─ ╛ ─ ⅜ ↕╣⁸∕─ ≢ ⌂ↄ≤╙ ─ ╩

⇔⁸ ⌂ ⅜ ╠╣√ ⁹ ≢│ ⌐≈≠

⅝ ﬞ ─ ≤⌂╢⁹╕√⁸↓─ ─ ⌐╟╢ ─ │ 912.5 

≤ ↕╣√⁹ ─ ◘▬♩⅛╠ ╠╣√ ─ 2014 1.02 

/ ⁸ 2013 1.68 / ⅛╠⁸ ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │ 931

1,533 ≤⌂╡⁸ ┘ ≢ ─ ≢№╢ ⅜ ↕╣√⁹√∞⇔⁸

│ ↔≤⌐ ⌂╢√╘⁸ │ ─ ⅛╠ ╠╣√ ╩ ™≡

╩ ∆╢ ⅜№╢⁹╕√⁸ ─ ↕╣√ ╙ ↕╣√⁹ 

↓─ ⁸ ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⇔√ ─ ┘ ⁸

○○Ⱶ☼♫◑♪ꜞ─ ─ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸ ⇔√ ╙

↕╣√⁹ 

 

ᵗ ה ה▪ꜞ◄  

⌐⅔™≡ 2008 ⌐ ⇔√ ─☻◕ ᵑ⁸ m×50m⁸

≤ ─☻☻◐≤☻◕─ ᵒ⁸ m×50m⁸ 10 ─ 

 

 ─ ─ 2014  

( /m2) ( /m2)

2009 3

ᵑ 53 0.3 999 5.0 100 0 0

ᵒ 172 0.9 268 1.3 40 40 20

2011 9

ᵑ 114 0.6 755 3.8 99.6 0.0 0.4

ᵒ 230 1.2 122 0.6 36.6 47.2 16.2

2012 3

ᵑ 104 0.5 1,260 6.3 100.0 0.0 0.0

ᵒ 103 0.5 199 1.0 30.0 30.0 40.0

2014 5

ᵑ 50 0.25 891 4.46 100 0 0

ᵒ 204 1.02 155 0.78 40 55 5

○○Ⱶ☼♫◑♪ꜞ fi►Ⱶ♠Ᵽⱷ♩☻כ○ %

☻◕ ☻☻◐
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ﬞ ─ ≢⁸○○Ⱶ☼♫◑♪ꜞ≤○כ☻♩fi►Ⱶ♠Ᵽⱷ─ ≤ ╩ ⇔√

⁸ ⁹ ─ │⁸ ⌐╟╢ ≤⇔√⁹ 

 

 ꜞ♪◑♫☼Ⱶ○○ה

↓╣╕≢≤ ⌐☻◕≤☻☻◐⅜ ∆╢ ᵒ─ 1.02 │⁸☻◕

─ ᵑ─ 0.25 ≤ ⇔≡ ↄ⌂∫√⁹ │⁸ 2011

2012 ≤ ⇔≡⁸ ᵑ≢ 51.9 ⁸ ᵒ≢ 98.1 ⇔≡™√⁹

2008 ⌐ GPS⌐╟╡ ⇔√ ─ 26,000 ⅛╠⁸ │ 6,500

≤ 26,520 ≤ ↕╣√⁹⌂⅔⁸ ≢ ⌂ ⅜№╡ ─ ─ ⅜ ≢

⅝≡™⌂™ ⅜№╢⁹ 2011 2012 │⁸ ≤╙ 13,000 ≢№∫√

⁹ 

 

 fi►Ⱶ♠Ᵽⱷ♩☻כ○ה

│⁸☻◕ ─ ᵑ⅜ ᵒ╟╡ ↄ⁸↓╣╕≢≤ ─ ╩ ⇔√⁹√

∞⇔⁸ │⁸ ≢ 2011 2012 ╟╡∕╣∙╣ 29.3 ≤ 22.1

⇔≡™√⁹2008 ⌐ GPS⌐╟╡ ⇔√ ─ 26,000 ⅛╠⁸ ─

│ 20,280 ≤ 115,960 ≤ ↕╣√⁹⌂⅔⁸ ≢ ⌂ ⅜№╡ ─

─ ⅜ ≢⅝≡™⌂™ ⅜№╢⁹ 2011 2012 │ 26,000 ≤

163,800 ≢№╡⁸ ─ │ ⇔√ ⁹ 

 

0

20000

40000

60000

80000

100000

0

4000

8000

12000

16000

20000

2008 2011 2014
 

 ○○Ⱶ☼♫◑♪ꜞ≤○כ☻♩fi►Ⱶ♠Ᵽⱷ─

ﬞ ─ ─  

 

ᵘ ╩ →╢ ─  

ה  

⌐⅔™≡⁸Ɫ◦Ⱳ♁●ꜝ☻⁸Ɫ◦Ⱪ♩●ꜝ☻⁸♩ⱦ⅜ ↕╣√⁹√∞⇔⁸ ≢
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↓╣╠⌐╟╢ ─ │ ↕╣⌂⅛∫√⅜⁸►ⱵⱠ◖─ ⌐ ⇔≡™√⁹

─ ⌐│ ─ ⅜ ≢ ↕╣≡⅔╡⁸∕─ ⌐◌ꜝ☻ ⅜ ╕∫≡™√⁹

⌐╟╢ ⅝ ⅜↓╣╠─◌ꜝ☻ ╩ ⇔≡™╢ ⅜ ⅎ╠╣√⁹ 

 

 ⱴⱫⱦ◦ה

⌐⅔™≡⁸◦ⱴⱫⱦ 1 ╩ ⇔√ 11 ⁹ ─ │ ⅛╠

╠╣≡⅔╡⁸ ─ ⌐│ ─ ה ┘ ╩ ⌂ ≤⇔≡™╢≤ ╦╣╢⅜⁸

≢ │ ⌐ ⇔≡™╢√╘⁸ │ ⌂ ╩ ↑≡™⌂™≤ ⅎ

╠╣╢⁹ 

 

ᵙ ─  

─fi►Ⱶ♠Ᵽⱷ♩☻כ○ ─√╘ ╩ ⌂∫√⁹⅛∆╖ 36mmⱷ♇

◦ꜙ× ↕ 12m ╩ 2008 ┘ 2011 ≤ ∂ ⌐ ⇔√ ⁹

│⁸○○Ⱶ☼♫◑♪ꜞ─ ⅜ ⇔√ 20 ⅛╠ ╕≢─ ∫√⁹

⌐╟╢ │ ™⌂⅛∫√⁹⅛∆╖ ≢ fi►Ⱶ♠Ᵽⱷ♩☻כ○√⇔ 205 ⁸○○Ⱶ☼♫◑

♪ꜞ ⁸◖ⱡⱢ☼◒ ⁸ ╡⇔√◌fiⱶꜞ►Ⱶ☻☼ⱷ 12 ⌐

ꜞfi◓╩ fi►Ⱶ♠Ᵽⱷ♩☻כ○∟℮─↓⁹√⇔ 13 ≤○○Ⱶ☼♫◑♪ꜞ │⁸ ⌐

≢ ⁸ ↕╣√ ≢№∫√⁹ 

 

ᵚ  

⌐⅔™≡⁸○○Ⱶ☼♫◑♪ꜞ≤○כ☻♩fi►Ⱶ♠Ᵽⱷ─ │ 2011 ≤

⇔≡ ⇔√⅜⁸2008 ≤ ≢№∫√⁹ ┘ ─ ╩ ∆╢ │

↕╣∏⁸ ─ │ ⇔≡™╢≤ ⅎ╠╣√⁹√∞⇔⁸ ≢ ─ ⌐ ⅝ ⌐

╟∫≡ ↕╣√≤ ⅎ╠╣╢◌ꜝ☻ ⅜ ∆╢ ⅜ ↕╣≡⅔╡⁸ ↓╣╠─◌ꜝ

☻ ⅜ ⌐ ⅎ╢ ╩ ∆╢ ⅜№╢⁹╕√⁸ ╛ ⌐ ⇔≡ ╡ ⌐◗

Ⱶ╩ ↕⌂™↓≤╩ ⇔≡™ↄ ⅜№╢⁹ 

╕√⁸ ≢ ≢ ╘≡ ╩ ™⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ─ ⌂

╩ ╢≤≤╙⌐⁸ ┘ ≢ ─ ≢№╢ ⅜ ↕╣√⁹ │⁸

꜠♇♪ꜞ☻♩─ и ⌐ ↕╣≡⅔╡⁸ ─ ╙ ╠╣≡™╢ Sato et 

al. 2010 ⁹∕─√╘⁸ │ ⌐⅔™≡⁸ ╩ ⇔⁸ ⅛╠

╩ ∆╢≤≤╙⌐⁸ ⌐╟∫≡ ∆╢ ─ ╩⸗♬♃ꜞfi◓⇔⁸ ≤⇔

≡─ ╩ ∆╢ ⅜№╢⁹ 

 

ᵛ  

─fi►Ⱶ♠Ᵽⱷ♩☻כ○ (2000)  ─ ≤ Birder  14(8) : 20 - 25  

☿fi♃20 (2009) כ ⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓◘▬♩ 1000  

☿fi♃22 (2011) כ ⸗♬♃ꜞfi◓
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⸗♬♃ꜞfi◓◘▬♩ 1000  

─  (2011) ◌fiⱶꜞ►Ⱶ☻☼ⱷ ⱪ꜡☺▼◒♩ 2010 , pp. 26.  

Sato F., Karino K., Oshiro A., Sugawa H. and Hirai M. (2010) Breeding of Swinhoe s 

Storm- petrel Oceanodroma monorhis in the Ku tujima Islands, Kyoto, Japan. Marine 

Ornithology 38: 133 - 136. 
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ᵜ  

 

 
 ⅛╠ ⁸2014 15  

 

 

 
 ─ 2014  
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─fi►Ⱶ♠Ᵽⱷ♩☻כ○─  ⁸ ⅜ ╢ 2014

 

 

 
─fi►Ⱶ♠Ᵽⱷ♩☻כ○─  ∟ ─  

2014  
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 ─►Ⱶ► 2014  

 

 

 
 ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ⁸2014 15  
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 ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ─☻◕  

2014 15  

 

 
 ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ 2014 15  
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 ─ ᵑ 2014  

 

 

 
10 ─ ᵒ 2014  
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11 ─◦ⱴⱫⱦ 2014  

 

 

 
12 ─◌fiⱶꜞ►Ⱶ☻☼ⱷ 2014  
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ᵑ  

│ ─ km⌐ ∆╢ ≢№╢ ⁸ ⁹

≢№╢ ↓∂⌡ │ 150m⁸ 80m⁸ 10,000 ⁸

40m─ ≢⁸ ─ 200m⌐ ∆╢⁹ ─ │ ⌐ ╡ ∫

≡⅔╡⁸ ─ │ 30 ─ ⌐⌂∫≡™╢ ⁹ │ ↄ ∟

⅜∫≡⅔╡⁸ m⁸ ↕ 70 ─ ⌂ ≤⌂∫≡™╢ ⁹

│☻☻◐ ╛☻◕ ╩ ≤∆╢ ≢⁸Ⱪ♪►  sp.⁸♩ⱬꜝ⁸ꜘⱩ♬♇◔▬⁸♠Ᵽ◐ ─

⅜╦∏⅛⌐ ╠╣╢⁹○○Ⱶ☼♫◑♪ꜞ⁸▪♫♪ꜞ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸○כ☻♩fi►

Ⱶ♠Ᵽⱷ⁸►ⱵⱠ◖⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⅜ ∆╢⁹ ╩ ╗ │ ⌐

╟∫≡◐ꜗfiⱪ⅜ ↕╣≡™╢√╘⁸ ⌐│ ⅜ ≢№╢⁹ │

─ ─ ⌐ ≢⅝╢⁹ ⌐│ ⅛╠ ╩ ∆╢⁹ 

⸗♬♃ꜞfi◓◘▬♩ 1000 ≢│⁸2008 ┘ 2011 ⌐ ╩ ⇔≡™╢

☿fi♃2009⁸2012 כ ⁹ 

 

 ─  
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ᵒ   

2014 ─ │⁸ ─ ≢ ⇔√⁹ 

 

 2014  

⁷ ⁷ ⁷

10:10 13:30 ⁸

14:55 15:20 ⁸

16:00 17:00 ◌fiⱶꜞ►Ⱶ☻☼ⱷ

19:30 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ◌►fi♩

20:00

4:00 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ◌►fi♩⁸

7:35 9:00 ≢

9:00 9:35 ⁸ ⌐ ╢

14:00 14:25 ⁸

15:30 16:05 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

16:15 17:00 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

21:00 23:00

7:00 7:25 ⁸ ⌐ ╢

9:40
8 19

4 24

⁷

4 25

8 18 ₁

 

 

ᵓ  

     

     

     24 25  

 

ᵔ  

─ ⌐⅔™≡◌fiⱶꜞ►Ⱶ☻☼ⱷ ┘ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

╩ ⌂ ≤⇔√⁹ 

 

ᵕ  

⁸ ┘ ⌐⅔™≡⁸ 10 ╩ ⇔√ ⁹↓─℮

∟⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ┘◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ╩ ⇔√⁹ 

 

 

2014  

 

 

 

No. 4 24 4 25 8 18

1 ○○Ⱶ☼♫◑♪ꜞ 3 230 42

2 ▪♫♪ꜞ ủ ≢

3 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ủ ≢

4 ◖◦☺꜡►Ⱶ♠Ᵽⱷ 1 ≢

5 fi►Ⱶ♠Ᵽⱷ♩☻כ○ 10 ≢

6 ◌♠○♪ꜞ 1 2

7 ►Ⱶ► ủ

8 ►ⱵⱠ◖ 7 100 1

9 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ủ
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ᵖ ─  

 ꜞ♪◑♫☼Ⱶ○○ה

24 ⁸ 25 ⁸ 18 ⌐ ⅛╠ ⌐ ─ ≢ ⁸230 ⁸

42 ╩ ⇔√⁹╕√⁸ 24 ┘ 18 ─ ⌐ ⅝ ╩ ⇔√⁹ 25

⌐ ╩ ⇔√ ⁸ ─ ╩ ⇔√⁹ 

 

 ꜞ♪♫▪ה

╩ ∆╢↓≤│≢⅝⌂⅛∫√⅜⁸ 18 ─ │ ₁ ⅜ ⅛╣⁸ ─

⌐╟╡ ⅜ ↕╣√ ⁹ ╩ ∆ ⅜ ╘╠╣⁸

≢ ⅜ ⇔≡™╢≤ ↕╣√⁹ 

 

 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷה

─ ☻☻◐ ─ ≢ ⇔≡⅔╡⁸ 18 ─ ⌐

╩ ⇔√ ⁹ 18 ─ ⌐⅔™≡⁸22 ─ ⅜ ↕

╣√ ⁹ ⌐ ╩ ∆ ⅜ ↕╣√⁹ 

 

  Ⱶ♠Ᵽⱷ►꜡☺◦◖ה

24 ─ ⌐⅔™≡⁸ ─ ⅜ ↕╣√⁹ 

 

 fi►Ⱶ♠Ᵽⱷ♩☻כ○ה

24 ─ ⌐⅔™≡⁸10 ─ ⅜ ↕╣√ ⁹╕√⁸

25 ⌐ ╩ ⇔√ ⁸☻☻◐ ⌐ ≤ ⅎ╠╣╢ ⅝↕─ 27 ╩

⇔√⁹ 

 

 ◖ⱵⱠ►ה

24 ⁸ 25 ⁸ 18 ⌐ ⅛╠ ⌐ ─ ≢ ⁸100 ⁸

╩ ⇔√⁹2008 ─ ≢│ ⅜ ↕╣≡™╢⅜⁸ │ ≢ │

↕╣⌂⅛∫√⁹ ─ ⅛╠ ⌐ ⅜ ⇔√≤─ ⅜ ╠╣√⁹ 

 

 fiⱶꜞ►Ⱶ☻☼ⱷ◌ה

24 ⌐ ─ ⌐ ⅜╢ ╩ ⇔√ ⁸ ─ ﬞ ≢ ╩⁸ ﬞ

≢ ─ ╩ ⇔√⁹↓─ ⌐ 2011 ≢ ─ ╩ ⇔√

─ ﬞ │ ≢№∫√⁹↕╠⌐⁸ 25 ⌐│ ─☻☻◐ ╩ ⇔⁸ ﬞ

≢ ─ ╩ ⇔√⁹↓─ │☻◕─ ─ ⌐♩fiⱠꜟ ⌐⌂∫√ ─ ≢

№∫√⁹↓─ ⌐ ≢ ─ ╩ ⇔√ ﬞ │ ≢№∫√⁹╕√⁸☻◕─

─ ﬞ ≢ ≤ ╦╣╢ ─ ⅜ ↕╣√⁹↓─ ⁸ ﬞ ≢ ─ ╩

⇔⁸ ﬞ │ ≢№∫√⁹ 

24 19:30⅛╠ 25 04:30╕≢ 30 ╡⌐ ─ ⅝ ╩◌►fi♩⇔⁸ ⇔
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√⁹↓─ ⁸ ⅝ ─ │ 02:00 04:00 ≢Ⱨכ◒ 279 30 ╩ ⅎ√⁹

│ 1,723 ≢⁸30 ─ │ 95.7 ≢№∫√⁹↓─ ⌐ ─ ⅛╠ ─

⅜ ∫√↓≤╩ ⇔√ ⅜ ⁸ ⅜ ⁹ 

 

ᵗ ה ה▪ꜞ◄  

 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷה

─☻☻◐ ─ ⌐ ⅜ ↕╣√ ⁹2008 ≢

↕╣√ ﬞ ─ m×20m⁸√∞⇔ ≢│ m ≢ ╩ ∫√ ─

╩ ⇔√ ⁸ ⁹∕─ ⁸ ┘ │⁸ ( )

≢ 61 ⁸0. 79 / ⁸ ( )≢ 100 ⁸1. 25 / ≢№∫√⁹ ─ │ ⌐

⇔≡⅔╡⁸ ⌂ ╩ 210 70m× m ≤∆╢≤⁸ ─

│ 214 ≤ ↕╣√⁹2008 │ 273 ⁸2011 │ 176 ≢№╡ ⁸

☿fi♃2009⁸2012 כ ⁸ ╟╡ 21.6 ⇔≡™╢⅜⁸2008

╟╡ ⌂⅛∫√⁹ 

 

 ─ ┘  

 

 ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ┘  

( / ) ( / ) (β) ( / )

1( ) 40 48 1.20 -45.8 26 0.65 21.5 61 0.79

2( ) 40 57 1.43 -28.0 41 1.03 21.4 100 1.25

80 105 1.31 -35.9 67 0.84 21.4 161 1.02

β2014 ─ │No.1│77.6 ⁸No.2│80

2014

No.

2008

( )

2011

( )

 

 

( )

( )

⅛∆╖ ᵑ

⅛∆╖ ᵒ
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0

50

100

150

200

250

300

2008 2011 2014
 

 ─ⱥⱷ◒꜡►

Ⱶ♠Ᵽⱷ─  

 

ᵘ ╩ →╢ ─  

─ 24 ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ ┘▪♫♪ꜞ─ ─╖─ ╩ ⇔√⁹

∆╢ ⌐│♪ⱩⱠ☼Ⱶ⅜ ∆╢⅜  ⁸ ─ ≢│Ⱡ☼Ⱶ

─ │ ↕╣⌂⅛∫√⁹ 

 

ᵙ ─  

◌fiⱶꜞ►Ⱶ☻☼ⱷ ┘►Ⱶ♠Ᵽⱷ ─ ─√╘⁸ 24 ⌐ ─

─ ≢⅛∆╖ 36ⱷ♇◦ꜙ× ↕ 12m ╩ ™≡ ╩ ∫√

─ᵒ ⁸ ⁹20:00 ⅛╠ 25 01 00 ╕≢◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ╩

™√⁹∕─ ⁸04:00 ╕≢ ⇔≢ ⇔√⁹↓─ ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ│

fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸∏╣↕ 10 ⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ ╩ ⇔√⁹ 

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ─√╘⁸ 18 21:00 23:00⌐ ☻☻

◐ ─ ─ᵑ ≢⅛∆╖ 36mmⱷ♇◦ꜙ× ↕ 12m ╩

™≡ ╩ ∫√⁹◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ╩ ™√⁹∕─ ⁸ⱥⱷ◒꜡►Ⱶ♠

Ᵽⱷ 24 ⁸▪♫♪ꜞ ⇔ ⇔√⁹↓─ ⁸ ⌐ ≢ ↕╣√ⱥⱷ◒꜡►

Ⱶ♠Ᵽⱷ ⅜ ↕╣√⁹╕√⁸ ╡≢ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ╙ ⇔ ⇔√⁹ 

 

ᵚ  

│ ⅜ ↕ↄ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ╛ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⌂≥ ─

⅜ ∆╢⁹ ≢◌fiⱶꜞ►Ⱶ☻☼ⱷ≤▪♫♪ꜞ─ ─ ─╖─ ⅜ ↕╣√

⅜⁸ │ ≢⅝⌂⅛∫√⁹↓╣╕≢ ≢ ⁸ ⌐ ─ ─ ≤⌂

╢ Ⱡ☼Ⱶ ─ │ ↕╣≡™⌂™⁹⇔⅛⇔⁸ ∆╢ ⌐│ ⌐ ─

⅜№╡⁸♪ⱩⱠ☼Ⱶ⅜ ⇔≡™╢  ⁹ ≤ ─ │ 200m≤
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ↄ⁸Ⱡ☼Ⱶ │ ⌐ ™≢ ╣╢ ≢№╢⁹╕√⁸ ≢│ ─ ⌂≥⌐╟╢

─ ╙№╢⁹ Ⱡ☼Ⱶ ─ ⇔√ ⁸ ─ ⌐ ⅎ╢ │ ⅝™≤

ⅎ╠╣⁸ ╙ ⌂⸗♬♃ꜞfi◓⅜ ≢№╢⁹ 

 

ᵛ  

☿fi♃20 (2009) כ ⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓◘▬♩ 1000  

☿fi♃23 (2012) כ ⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓◘▬♩ 1000  
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ᵜ  

 

 
 ≤ 2014 24  

 

 

 
 ⁸ ─ ⅜ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─

2014 19  
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 ☻☻◐ ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ 2014 18  

 

 

 
 ≢ ↕╣√▪♫♪ꜞ─ 2014 18  
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 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ 2014 18  

 

 

 
 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ 2014 18  
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─fi►Ⱶ♠Ᵽⱷ♩☻כ○  2014 24  

 

 

 
 ─ ─⅛∆╖ 2014 24  
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ᵑ  

│ ─ 300 ⌐ ⇔ ⁸ 2.5 ⁸ 4.79 ⁸

394m─ ⌐ ™ ≢№╢⁹2002 ⌐ ⅜ ╠╣√ ≢№╡⁸ ⁸

⁸ ⅜ ∆╢ ⅜ ╩ ╘╢ ⁹ ─ ─

─ ⌐│♅●ꜘ⁸▬♁◑◒⁸ꜝ☿▬♃♁►⁸Ɫ♅☺ꜛ►☻☻◐╩ ≤⇔√ ⅜ ╠╣⁸◓

Ⱶ⁸Ɫ♅☺ꜛ►◓꞉ ─ ⅜ ∆╢⁹ ⌐│ ↕╣√◒꜡ⱴ♠╛

ꜞꜙ►♀♠ꜝfi⅜ ╠╣╢⁹ ⅜ ⌐ ↕╣≡⅔╡⁸ ⅜ ↕╣≡™

╢⁹ ⌐│ ─◒ⱴⱠ☼Ⱶ⅜ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○⌐≢╕╣↓⁸⇔ ↕╣√

⅜ ↕╣≡™╢ ☿fi♃2009⁸2012 כ ⁹ 

⌐│ ⅛╠ ⁹╢∆כ♃כꜗ♅╩ ⌐◖fi◒ꜞכ♩─ ⅜ ﬞ №╢⅜⁸

ↄ ™↓≤⅛╠ │ ≢⅝⌂™√╘⁸ ⌐│◗ⱶⱲכ♩╩ ≤∆╢⁹

─ ╩ ≤⇔≡ ≢⅝╢ ⁹ 

│⁸⸗♬♃ꜞfi◓◘▬♩ 1000 fi►Ⱶ♠Ᵽⱷ⁸◒꜡▪◦▪ⱱ♩☻כ○≡⇔≥

►♪ꜞ╩ ≤⇔√ ╩ ⇔√ ⁸○♫●Ⱶ☼♫◑♪ꜞ─ ╩ ⇔√⁹

↓╣╕≢⸗♬♃ꜞfi◓◘▬♩ 1000 │ 2009 ┘ 2012 ⌐ ⇔√⁹ 
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ᵒ  

 2014 ─ │ ⌐ ⇔√ ≢ ⌂∫√⁹ 

 

  2015   

    

17   

18  ▪ⱱ►♪ꜞ ┘  

21  ▪ⱱ►♪ꜞה◒꜡▪◦▪ⱱ►♪ꜞ  

23  ◒꜡▪◦▪ⱱ►♪ꜞ  

27 ⁸ fi►Ⱶ♠Ᵽⱷ♩☻כ○   

 ○♫●Ⱶ☼♫◑♪ꜞ  

  

 

ᵓ  

     

      

     

     

╕⌂╖    

 

ᵔ  

≢ ╩ꜞ♪►fi►Ⱶ♠Ᵽⱷ⁸◒꜡▪◦▪ⱱ♩☻כ○╢∆ ⌂ ≤⇔√⁹ ⌐

⇔≡™√▪ⱱ►♪ꜞ⌐≈™≡│ ⌐╟╢ ⅜ ↕╣≡⅔╡⁸▪ⱱ►♪ꜞ─

⌐≈™≡╙ ╦∑≡ ∆╢⁹╕√⁸ ≢│○♫●Ⱶ☼♫◑♪ꜞ⅜ 11

⌐ ∆╢⁹ ─ │ ─ ≢│⌂⅛∫√⅜⁸ ─ ≤ ╩ ⇔√⁹ 

 

ᵕ  

⁸ ╕√│ ─ ⌐⅔™≡ 32 ─ ╩ ⇔√ ⁹↓

─℮∟⁸▪ⱱ►♪ꜞ⁸◒꜡▪◦▪ⱱ►♪ꜞ⁸○כ☻♩fi►Ⱶ♠Ᵽⱷ─ ─ ╩ ⇔√⁹

╕√⁸○♫●Ⱶ☼♫◑♪ꜞ─ ╩ ⇔√⁹ 

⁸ ─ ≢ ↕╣≡™╢ │▪ⱱ►♪ꜞ⁸◌fiⱶꜞ►Ⱶ☻

☼ⱷ≢№∫√⁹ 
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 2015  

No. 2/17 2/18 2/19 2/20 2/21 2/22 2/23 2/24 2/25 2/26 2/27 2/28 3/1 3/2 3/3 3/4 3/5

1 ◖▪ⱱ►♪ꜞ ủ

2 ◒꜡▪◦▪ⱱ►♪ꜞ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
3 ▪ⱱ►♪ꜞ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
4 fi►Ⱶ♠Ᵽⱷ♩☻כ○ ủ ủ ủ ủ
5 ►Ⱶ► ủ ủ ủ
6 ⱥⱷ▪ⱴ♠Ᵽⱷ ủ
7 ♃◕ꜞ ủ
8 ◖◦◑ ủ ủ
9 ☿◓꜡◌⸗ⱷ ủ ủ
10 ○○☿◓꜡◌⸗ⱷ ủ ủ
11 ◌fiⱶꜞ►Ⱶ☻☼ⱷ ủ ủ ủ ủ ủ ủ ủ
12 Ɫ▬♃◌ ủ ủ
13 ⱡ☻ꜞ ủ ủ ủ ủ ủ ủ ủ ủ
14 ꜘ♠●◦ꜝ ủ ủ ủ ủ
15 ♅ꜛ►◕fiⱲ► ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
16 ♠Ᵽⱷ ủ
17 ▬꞉♠Ᵽⱷ ủ ủ ủ
18 ⱥꜜ♪ꜞ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
19 ►◓▬☻ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
20 ⱶ☺☿♇◌ ủ ủ ủ
21 ⱷ☺꜡ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
22 ⱥ꜠fi☺ꜗ◒ ủ ủ ủ ủ ủ ủ
23 ◦꜡Ɫꜝ ủ ủ ủ ủ ủ
24 ♠◓Ⱶ ủ ủ ủ ủ ủ ủ ủ ủ ủ
25 ☺ꜛ►ⱦ♃◐ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
26 ▬♁ⱥꜜ♪ꜞ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
27 Ɫ◒☿◐꜠▬ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
28 ♃ⱥⱣꜞ ủ ủ ủ
29 ◌꞉ꜝⱥ꞉ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ
30 ◦ⱷ ủ ủ ủ ủ ủ
31 ⱱ○☺꜡ ủ ủ ủ
32 ▪○☺ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ  

 

ᵖ ─  

 ꜞ♪►ⱱ▪ה

│ ⅜ ─ ≢ ∆╢ ─ᵑ ⁹↓↓≢│ 21 15 20

⌐⁸ ┘ ⌐⅔™≡ ⁸ ⁸ ─ 821 ╩◌►fi♩⇔

√  2015 ⁹ ─ 15 ⌐│ ─

─ᵒ⁸ ≢ ─ 334 ╩ ◌►fi♩⇔√⁹ ─ ⌐╟╢

─ │╦∏⅛≤ ⅎ╠╣╢↓≤⅛╠⁸↓─ ⁸ ─ ─▪ⱱ►♪ꜞ─ │⁸

╩ ⇔√ 1,155 ⌐ ™ ≢№∫√≤ ⅎ╠╣╢⁹ ─ ─▪ⱱ►♪ꜞ─

⅔╟┘ │ ⌐№╢ 2015 ⁹ 

 

 ꜞ♪►ⱱ▪◦▪꜡◒ה

─ │ ⌐ ╠╣≡⅔╡⁸Ɫ꞉▬ ≤ ⌐∞↑ ∆╢⁹ ≢│

ה ה ⌐⅔™≡─╖ ∆╢⅜⁸ │ ≤ ⌂™⁹ ≢│ ⁸

⁸ ─ᵓ ⌐⅔™≡▪ⱱ►♪ꜞ ╩ ∆╢ ≢ ⌐

⇔≡™╢ ⁸ ⌐⌂∫≡ ↄ─ ( ─ᵕ)⁸ ─

─ᵔ ⁸ ─ ─ᵖ ≢╙ √⌐ ╩ ╘╢

⅜ ╣√⁹⇔⅛⇔⁸2012 │ ─ │ ╛⅛⌐⌂∫≡™╢

 2015 ⁹ ⌐⅔™≡ ╙ ─ ™ ≢№╢↓≤⅛╠ ─ ╩ ⇔

≡⅔ↄ↓≤⅜ ≢№╢≤ ⅎ╠╣√⁹ │▪ⱱ►♪ꜞ╟╡╙ ⅜ ↄ⁸ │

≤⌂╢⁹ ─ │⁸ ─ ⅜ ﬞ ≢ ─ ⅜ ⌂
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≢№∫√⁹ │ ≤ ─ ╩◌►fi♩∆╢≤ ⌐⁸ ─ ╩ ∫√⁹

─ │ꜝ☿▬♃♁►⁸♠ꜟ♁Ᵽ⌂≥─ ┘◓Ⱶ─ ⅜ ╕╣ ⇔⅜ ™√

╘⁸ ◌►fi♩│ ⇔⌂⅛∫√ ⁹ 

 

 

 ─ 2015  

      ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ ⁸ᵖ  

 

 ꜞ♪◑♫☼Ⱶ●♫○ה

─ ⌐ ™ ─♅●ꜘ ─ ⌐ ⅜ ↕╣√ ⁸

⁹ ⌐│ ™√╘⁸ ⌐ │ ↕╣⌂⅛∫√⁹ ─ ┼─ │

≢⁸ │ 11 ≢№╢⁹ 

 

 fi►Ⱶ♠Ᵽⱷ♩☻כ○ה

─ ⅜ ─ ⅛╠ ⌐⅛↑≡ ↕╣√ ⁸ ⁹

⁸ ⅛╠Ⱡ☼Ⱶ⌐╟╡ ↕╣√≤ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○╢╣↕ ─ ™√

™ ╩ ⁸↔ↄ ⌂ ╩ ⇔√ ⁹2008 ≢│

⅜ 12ﬞ ⁸ ─ ⅜ 27ﬞ ≢⁸2012 ≢│ ⅜ ﬞ ⁸ ─

⅜ ↕╣≡⅔╡⁸2012 Ⱡ☼Ⱶ⌐╟╢≤ ↕╣╢ │ ⇔≡™

╢⁹ 
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 fiⱶꜞ►Ⱶ☻☼ⱷ◌ה

─fi►Ⱶ♠Ᵽⱷ♩☻כ○≡™⅔⌐ ─ ⌐ ⇔√☿fi◘כ ⅝ ◌ⱷꜝ

⌐⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ ⅜ 28 29 42 ─ ⌐ ⁸ 18

53 20 45 ─ ⌐ ⁸ 10 38 ─ ⌐ ↕╣√

⁹ │◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⌐№√╢⁹ ↕╣√ ⅜⁸

⅛≥℮⅛│ ∞⅜⁸ ≢ ↕╣√↓≤⅛╠⁸ fi►Ⱶ♠Ᵽⱷ♩☻כ○│

─ ≤ ⇔≡ ╩ ⇔≡™╢≤ ⅎ╠╣√⁹ 

 

ᵗ ─ ה ה▪ꜞ◄ ─  

≢ ∆╢ ─ ╩ ⌐ ∆⁹ 

 fi►Ⱶ♠Ᵽⱷ♩☻כ○ה

─ │ 2008 ⌐ ─ ⅛╠ ⌐⅛↑≡ ╠╣⁸ ─

─ ≢│ ≈⅛∫≡™⌂™⁹ ╙ ≢№∫√⁹ ─ ─ │⁸ ─

⌐ ╣ ╪∞ ⅜ ⌐ ∆╢ ─ ─ᵑ⁸ ⁸ ┘

─ ─ ─ ⌐ ╠╣√ ─ᵒ⁸ ≢

╠╣√⁹ ─ ─ ⌐╙ ─ ⅜ ╠╣╢↓≤⅛╠⁸ ─ ∞↑≢

⌂ↄ⁸ ⌐╙ ⅜ ⇔≡™╢ ⅜ ™≤ ⅎ╠╣√⁹⇔⅛⇔⁸ │

≢№╢↓≤≤⁸ ↄ ⌂∫√ ─ ─ ⌐ ⅜№∫≡╙ ⅜ ≢⅝⌂™√╘⁸

─ │ ╦⌂⅛∫√⁹↓─√╘⁸ │ ╠⅛≢⌂™⁹ 

2008 ≢│⁸ ─ ≤⸗♬♃ꜞfi◓─√╘⁸ ╙ ⌂ ⌐ m

─ ╩ ﬞ ⇔⁸ ╩ ⇔≡™╢⁹ ╙↓╣╩ ⇔√⁹(

)⁹ ─ ⌐│⸗♬♃ꜞfi◓ ╩ ∆ ⅜ ↕╣≡™╢⁹ 

ᵑ≢│⁸ ─ ⌐╟∫≡ ╣√ ─ ⅜ ─ ─ ╩ ╘

≡⅔╡⁸∕─ ⌐ ∫≡ ╩ ↑≡ ╩ ⇔√ ⌐ ⁸ ⌐ ⁹

─ ⌐│▬♁◑◒╛ꜝ☿▬♃♁► ─ ⅜ ╠╣√⁹ ᵒ≢│⁸ ─

⌂ ⌐ ∫≡ ⇔⁸ ≤ ─ ⅔╟┘ ─ ⌐ ™√ ╩ ⇔√⁹

│∆═≡ ⅛╠ ⌐ ↕╣√⁹↓╣╠─ │⁸ ⌐╟∫≡ ⅜

⌐ ⌐⌂∫√≤ ⅎ╠╣√⅜⁸ ⌐╟∫≡ ┘ ╡ ╘╠╣√╟℮⌂ ⅜ ╠╣╢

╙№∫√⁹↓─ ⁸ ≈─ ≢ 55─ 2008 186 ⁸2011 161

⅜ ↕╣√ ⁹ ↕╣√ │ 2011 ≤ ⇔≡ ᵑ≢

│ 56 ⅛╠ ⌐⁸ ᵒ≢│ 105 ⅛╠ 52 fi►Ⱶ♠Ᵽⱷ♩☻כ○≢╕╣↓⁹√∫⌂⌐

╩ ╗◒ⱴⱠ☼Ⱶ ─ ─ ⅜ ↕╣√ ╩₈ ⅛↑ ─ ₉≤⇔≡◌►fi♩⇔

≡⅝√⅜⁸ ≢│ ⅜ ╗⇔≡⁸ ╠⅛⌐ ─ ⅜⌂™ ⅜ ↄ⁸↓╣╠⌐

≈™≡│◌►fi♩⇔⌂⅛∫√⁹∕─√╘⁸ ⅛↑ ─ │ ⇔√⁹ 
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fi►Ⱶ♠Ᵽⱷ♩☻כ○   2015  

ᵑ│ 566 × ⁸ᵒ│ 457 ×  

 

≢│ ↕╣√ ─ ╡ ╩ ⌐ ⅜fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸⇔ ╡⇔≡™

╢ ⁸ ⁸ ╩ ⇔≡⁸ ╢╙─≤⌂™╙─⌐ ⇔√⁹↓─ ⁸

⌐ ⇔√╟℮⌐⁸ ╩ᵑ≤ᵒ≢∕╣∙╣ ≤ 45 ≤⇔√⁹↓╣│ ↕╣√ ≡

─ ⅛↑ ─ 55 ⌐ ⇔≡ 87.3 ≢№∫√⁹ ╩ ⇔√ 2011

≤ ⇔≡⁸ │ 14.3 ─ ≤⌂∫√⁹ 

↓╣╠─ ─ ╡ ─ │ ᵑ⅜ ⌐╟╢ ─ ╣⅜ ⌐┬≈⅛╢

⅜fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸╘√╢№≢ ╩ ⇔⌂ↄ⌂╣┌ ⌐╟╡ ∆╢≤ ⅎ╠╣√⁹

ᵒ│ ─ ─ ─ ─ ⌐ ╠╣√ fi►Ⱶ♠Ᵽ♩☻כ○⁸╘√╢№≢

ⱷ⅜ ⇔⌂ↄ⌂∫≡╙⁸ ╡ │ ™ ─ ⁸ ╩ ╘╢≤ ↕╣√⁹⇔√

⅜∫≡⁸ ─ ◌►fi♩⌐│ ╡ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹⌂⅔⁸

─ │≥∟╠─ ≢╙ ⅜ ↄ⁸ ⅜ ⌂ ─√╘ ≤ ⅎ╠╣√⁹ 

↓╣╕≢─ ⅛╠⁸ ≢│ ≈─ ≢ ⅜ ⌂ ⌐ │⌂™≤

ⅎ╠╣╢⁹╕√⁸ ≢⅝⌂™ ─ ⌐ ⅜ ∆╢≤ ⅎ╠╣╢⅜⁸ ⌐

 

 

 

ᵑ 

ᵒ 
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⇔√ ≢ ╩ ⇔√ ⁸ │fi►Ⱶ♠Ᵽⱷ♩☻כ○╢∆ ≢№∫√

⁹⇔√⅜∫≡⁸ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○─≢ │ ─ ⅛

╠ 55 ≤ ⅎ╠╣√⁹↓╣╕≢ ≢◒ⱴⱠ☼Ⱶ─ ⅜ ⌐ ↄ ↕

─fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸╡⅔≡╣ ⌐ ╩ ⅎ≡™╢≤ ⅎ╠╣╢⁹ 

 

fi►Ⱶ♠Ᵽⱷ♩☻כ○  2015  

566 2,264 97 0.04 1 0 0

457 1,828 89 0.05 11 1 0

No. (m) )

2

 

 

 ꜞ♪►ⱱ▪ה

▪ⱱ►♪ꜞ─ ◌►fi♩│⁸ ≤⇔≡ 25 ⌐ ↕╣√

 2015 ⁹ ─ ≢ 326 2008 :253 ⁸2011 275 ⁸

─ ⁸ ─ᵓ ≢ (2008 : ⁸2011 )⁸

─ ≢ 151 2008 :37 ⁸2011 72 ─ 482 (2008 295 ⁸

2011 353 )⅜ ↕╣√  2015 ⁹2014 11 ⌐│⁸

─ ─ ⌐╟╡⁸ ≢ 681 ⅜ ↕╣≡™╢ ►▼Ⱪ◘

▬♩ ⁹ 

 

 ꜞ♪►ⱱ▪◦▪꜡◒ה

21⁸23⁸25⁸ ⁸ ⌐◒꜡▪◦▪ⱱ►♪ꜞ─ ◌►fi♩╩ ⇔√ ╩ ═

╢⁹ ⁸ ⁸ ⁸ ⁸ ⁸ ─ ─◒꜡▪◦▪

ⱱ►♪ꜞ─ │ 2,092 ≢№∫√ 2008 │ 1,400 ≤ ⁹↓╣│ ─ 500

≈⅜™╩◌►fi♩≢⅝⌂⅛∫√√╘≢№╢⁸2011 │ 1,788 ⁸

☿fi♃2009⁸2012 כ ⁹√∞⇔⁸ ─ ─▪ⱱ►♪ꜞ ⌐ ∆╢ │⁸

▪ⱱ►♪ꜞ─ ⌐ ╩ ⅎ╢ ╣⅜№╢√╘◌►fi♩⇔⌂⅛∫√⁹↓─ ⌐│ ⌂ↄ≤

╙ 100 ─ ⅜™╢≤ ↕╣√⁹↓─ ⁸ ─ ─ │ ﬞ

─ ╩ 80 ≤∆╣┌ ♃כ♦ 2,740 ≤ ↕╣√⁹

≢│ ┘ ─◒꜡▪◦▪ⱱ►♪ꜞ─ ⌐ 2012 ⅝⌂ │⌂⅛∫√

 2015 ⁹ ≢ ⅜ ┌™⌂─│ ⅜ ⌐ ╕╣√ ≢

⅜ ⌐ ↕╣╢ ⅜⌂™√╘≢№╢≤ ╦╣╢⅜⁸ ≢╙ 2012

⇔≡ ┌™≢№╢ │ ╠⅛≢⌂⅛∫√⁹ 

 

 ꜞ♪◑♫☼Ⱶ●♫○ה

─ ╩⁸ ─ ⅛╠─ ♩כꜟ ⌐ ﬞ

⇔√⁹ ╙ ⅜ ⇔≡™√─│ ─ᵑ⌐ ꜘ●♅ה♫ꜟ♠√⇔ ┘ᵒ

⌐ ⇔√Ɫⱴ◗► ♅●ꜘ ≢⁸ 92 ╩ ⇔√ 2008 62 ⁸2011

87 ⁹2008 ≢│↓─ ╩ᵑ⁸ᵒ⌐ ↑√⅜⁸2011 ≢│ ─



52 

 

⅜ ⇔√√╘ ╩ ≈─ ≤⇔≡ ∫√⁹╕√⁸ 70 ╣√♅●ꜘ

⌐╙ 17 2008 ⁸2011 10 ╩ ⇔√ - - ─ᵓ ⁹↓─ ⁸

│ 109 2008 69 ⁸2011 97 ≢№╡⁸2011 ≤ ⇔≡ ≢ 12.4

─ ≤⌂∫√⁹⌂⅔⁸ ⇔√ │ ─ ⌐№√╡⁸ ⅛╠ ╩ ╡

∆↓≤│≢⅝⌂™⁹ 

 

ᵑ

ᵒ

ᵓ0 100m

ᵑ

ᵒ

ᵓ0 100m0 100m0 100m

 

  ○♫●Ⱶ☼♫◑♪ꜞ ◄ꜞ▪(2015)  

                     ╩  

 

ᵘ ╩ →╢ ─  

 ⱴⱠ☼Ⱶ◒ה

fi►Ⱶ♠Ᵽⱷ♩☻כ○ ◄ꜞ▪ ≢│⁸↓╣╕≢◒ⱴⱠ☼Ⱶ⌐╟╢≤ ⅎ╠╣╢○כ☻♩

fi►Ⱶ♠Ᵽⱷ─ ╛⁸ │ ∞⅜ ╛ ─ ↕╣√ ⅜ ↕╣≡⅔╡⁸

◒ⱴⱠ☼Ⱶ⌐╟╢ ⅜ ⌐ ⅝⌂ ╩ ⅎ≡™╢≤ ↕╣≡⅝√⁹

│ 2013 ─fi►Ⱶ♠Ᵽⱷ♩☻כ○╠⅛ ◄ꜞ▪ ┘∕─ ⌐ ⌐

─ ╩ ⇔√ 10 ⁹⇔⅛⇔⁸ ─ ≢ ⌐ ™ ☻כ○≢

♩fi►Ⱶ♠Ᵽⱷ─ ╡ ⅜№╢ ─ ⌐ ⇔√☿fi◘כ ⅝ ◌ⱷꜝ─ ⌐⁸

◒ⱴⱠ☼Ⱶ ⅜∕─ ⌐ ∆╢ ⅜ ↕╣ 28 21 48 22 13 ─

⌐ ⁸ 11 ⁸↕╠⌐∕─ ⌐ ∂ fi►Ⱶ♠Ᵽⱷ♩☻כ○⌐ ⅜

⇔√ 12 ⁹╕√⁸ ─ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○╙≢ ⅜ ⇔

≡™√⁹ 

≢│↓─ ⌐▪ⱱ►♪ꜞ⁸◒꜡▪◦▪ⱱ►♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ⅜ ⇔≡⅔╡⁸
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↕╠⌐ ⌐ ⌐ ╩ ≈◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ─ ╙ ↕╣≡⅔╡⁸ ⅜

⇔≡™╢ │ ™ ╒⅛ 2001 ⁹▪ⱱ►♪ꜞ≤◒꜡▪◦▪ⱱ►♪ꜞ⌐≈™≡│⁸↓╣

╕≢◒ⱴⱠ☼Ⱶ⌐╟╢ │ ↕╣≡™⌂™⁹○♫●Ⱶ☼♫◑♪ꜞ│ ─

≢Ⱡ☼Ⱶ⌐╟╢ ─ ⅜ ↕╣≡⅔╡⁸ ≢╙○♫●Ⱶ☼♫◑♪ꜞ─ ⌐

≢ ─◒ⱴⱠ☼Ⱶ╛ ⅜ ↕╣√⁹⇔√⅜∫≡⁸ ┘ ⅜Ⱡ☼Ⱶ⌐ ↕╣≡

™╢ ⅜№╢⅜⁸ ≢│ ─ ⌐ ╩⇔≡™⌂™√╘⁸ ─ │ ≢№

╢⁹ 

 

ה  

│ ≢№╡ ⌐╟╡ꜝfi◒ ─ ≤↕╣≡™╢⁹ ≢│ 2002

⌐ ⇔√⁹ ─ ⌐ ⅜№∫√ ⁸ ┘ ─ ─ ⁸

●☻ ⌐╟╡⁸ ⅜ ⅝⌂ ╩ ↑╢ ⅜№╢⁹ 

 

ᵙ  

⅜ ≤⇔≡ ↕╣≡⅔╡⁸ ─ ╩ ™≡│ ⌂ │╒╓⌂

™⁹▪ⱱ►♪ꜞ ┘◒꜡▪◦▪ⱱ►♪ꜞ│ ⌐№╡⁸ ≢│↓─ ─

⌐│ ⅝⌂ │⌂™≤ ⅎ╠╣╢⁹ 

≢│ ⌐ fi►Ⱶ♠Ᵽⱷ♩☻כ○─ ┘◌fiⱶꜞ►Ⱶ☻☼ⱷ⅜ ⇔≡™√

1931 ⅜⁸ │ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○─ ⅜ ↕╣≡™╢─╖≢⁸◌fiⱶꜞ►Ⱶ

☻☼ⱷ─ │ ↕╣≡™⌂™⁹⇔⅛⇔⁸2000 ⌐ ≢ ↕╣√◌fiⱶꜞ►

Ⱶ☻☼ⱷ ─ ⅛╠ ─ ⅜ ↕╣( ╒⅛ 2001)⁸↕╠⌐ ≢│○

─fi►Ⱶ♠Ᵽⱷ♩☻כ ◄ꜞ▪ ≢◌fiⱶꜞ►Ⱶ☻☼ⱷ ⅜ ⌐╦√∫≡ ↕╣√⁹

↓─ ╙ ─ ⅜ ⌐▪ⱱ►♪ꜞ ─√╘⌐ ⌐

⇔≡™╢ ⌐⁸ ─ ─ ™ ⌐ ─ ⅝ ╩ ⇔≡⅔╡⁸ ╙↔

ↄ ⅜ ⇔≡™╢ ⅜№╢⁹○♫●Ⱶ☼♫◑♪ꜞ⌐ ⇔≡╙ ≢ ─ ⅜◒

ⱴⱠ☼Ⱶ⌐ ↕╣√↓≤⅜ ↕╣≡⅔╡⁸ ─ ⅜ ↕™ ≢│∕─ ⅜

↕╣╢⁹⌂⅔⁸ │ ─ ─ ≢№╢⁹ 

 

ᵚ  

 ( 2012) 23 ▪ⱱ►

♪ꜞ  

 ( 2015) 26 ▪ⱱ►

♪ꜞ  

☿fi♃20 (2009) כ ⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓◘▬♩ 1000  

☿fi♃23 (2012) כ ⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓◘▬♩ 1000  

╖╛ ה ה ה    ( 2001) ⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼ⱷ
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─ ─ .  33: 54 - 57. 

►▼Ⱪ◘▬♩

http://www . mnc. toho- u. ac. jp/v - lab/ahoudori/research/report/no100 - 0812/100. html 

 ( 1931) .  : 5 - 10. 
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ᵛ  

 

 

 ⁸2012 12  

 

 

 

 ─▪ⱱ►♪ꜞ 2015  
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 ◒꜡▪◦▪ⱱ►♪ꜞ 2015  

 

 

 

 ○♫●Ⱶ☼♫◑♪ꜞ─ 2015  

 


