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Abstract  

 

 The Small Islet (Seabird) Research of the Monitoring Sites 1000 Project surveys the number of 

breeding individuals and breeding density of seabirds, including endemic, rare, index, and populations at 

the edge of species distributions inhabiting island ecosystems nationwide, as well as the environment 

around their habitats. In this report, we present a summary of the findings from the fourth phase of the 

project. This phase entailed a 20-year monitoring period from 2004 to 2023, encompassing 26 primary 

species on seabird breeding islands. These islands, comprising 85 islets, were monitored at 30 sites 

nationwide. The primary objectives of this phase included a comprehensive review of changes in the 

number of breeding seabirds, identification of potential threats at each breeding site, and the formulation 

of future research directions. 

Each site was surveyed between four and nine times over the 20-year period. Over the course of the 

20-year study period, 16 sites exhibited an increasing trend (as estimated from the slope of the regression 

line) in the number of adult birds or the estimated number (or density) of nests (burrows), while 19 sites 

demonstrated a decreasing trend. Of these, 12 sites exhibited both increasing and decreasing species, with 

differing trends among the surveyed species and islands within the same site. Furthermore, 13 sites 

(Shiretoko Peninsula, Yururi and Moyururi Islets, Daikoku Islet, Hidejima, Ashijima, Tobishima and 

Osyakujima Islands, Oki Islands, Fumishima, Tokara Islands, Amami Islands, Okinawajima Islands, 

Miyako Islands, and Yaeyama Islands) exhibited a decreasing trend in more than half of the species 

surveyed. 

The data analysis by species revealed an increasing trend (as estimated from the slope of the regression 

line) in the number of adult birds or the estimated number (or density) of nests (burrows) for 15 species. 

Conversely, 15 species exhibited a decreasing trend. The survey results indicated that some species 

exhibited both increasing and decreasing trends over a 20-year period across various sites. Specifically, 

12 species had more sites exhibiting a declining trend than sites exhibiting an increasing trend: one species 

of the family Procellariidae (streaked shearwater), 4 species of the family Hydrobatidae (swinhoe's storm 

petrel, leach's storm petrel, band-rumped storm petrel, and tristram's storm petrel), 2 species of the family 

Phalacrocoracidae (red-faced cormorant and japanese cormorant), and 5 species of the family Laridae 

(black-tailed gull, slaty black-backed gull, sooty tern, roseate tern, and black-naped tern). Conversely, 

nine species had more sites exhibiting an increasing trend than sited exhibiting a declining trend: two 

species of the family Diomedeidae (black-footed albatross and short-tailed albatross), one species of the 

family Procellariidae (wedge-tailed shearwater), one species of the family Sulidae (brown booby), one 

species of the family Phalacrocoracidae (pelagic cormorant), two species of the family Laridae (brown 

noddy and bridled tern), and two species of the family Alcidae (spectacled guillemot and rhinoceros 

auklet). 

The environmental factors with the potential to disturb the habitat of seabirds at breeding sites were 

identified during the fourth phase period (2019-2023), based on these survey results and literature 



 

information. These factors were classified into five categories: alien species, human disturbance, native 

species, abnormal/stormy weather, and others. In the course of our investigation, we were able to identify 

at least one of the categories in 29 out of 30 sites, and at least two in 23 sites. The following categories 

were identified: 16 sites were identified for "alien species" (e.g., large rodents [brown rats, black rats], 

cats, rabbits), five sites for "human disturbance" (e.g., marine recreation, bird watching, approaching 

ships), 17 sites for "native species" (e.g., brown bear, crows, white-tailed eagle), five sites for 

"abnormal/stormy weather" (e.g., typhoons), and four sites for "others" (tsunamis, interspecific 

competition for nesting sites, volcanic activity). 

The impact of alien species, particularly large rodents and cats, was evaluated through a comparison 

of the rate of increase or decrease in the number of adult birds or the estimated number (or density) of 

nests (burrows) between breeding sites where the presence of each of the alien species was confirmed 

and breeding sites where its presence was absent. For large rodents, a comparison was made between 

breeding sites where rodent populations had been eradicated or controlled by rodenticides after the 

initiation of the survey and those sites where no rodent control measures had been implemented. 

Consequently, while the relationship between seabird population trends and the presence or absence of 

large rodents or cats varied by breeding site, it was suggested that the implementation of large rodent 

control measures through rodenticide application influenced seabird population fluctuations. Specifically, 

the breeding of storm petrels has been confirmed exclusively on islands devoid of substantial rodent 

populations. Furthermore, in breeding sites where rat extermination or population control was 

successfully achieved through the rodenticide application, breeding of the swinhoe's storm petrel was 

later confirmed again after a long period (Koyashima), and breeding of the leach's storm petrel was 

confirmed at a site with no previous breeding records (Ashijima). 

It is imperative that the monitoring surveys be continued in order to accumulate the fundamental 

information necessary to establish a comprehensive understanding of the island ecosystem on a 

nationwide scale. A review of the research protocol is also required based on the issue proposed by the 

present report. 
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Ⱡ◖

3 ꜞꜟꜚ⸗הꜞꜟꜚ
ꜚꜟꜞ ⁸⸗ꜚꜟꜞ
⁸ ⁸♅♩⸗◦

ꜞ

◄♩Ⱨꜞ◌⁸♅◦ⱴ►●ꜝ☻⁸►Ⱶ►⁸◔▬ⱴ
ⱨꜞ⁸►♩►⁸○○☿◓꜡◌⸗ⱷ⁸►ⱵⱠ◖

4
◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸○○☿◓꜡◌⸗ⱷ⁸►Ⱶ
►⁸►♩►

5 ⁸ ○○Ⱶ☼♫◑♪ꜞ⁸►♩►⁸◔▬ⱴⱨꜞ

6 ◔▬ⱴⱨꜞ

7 ►ⱵⱠ◖

8
◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸◖◦☺꜡►Ⱶ♠Ᵽ
ⱷ⁸○○Ⱶ☼♫◑♪ꜞ

9
ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽ
ⱷ⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸○○Ⱶ☼♫◑♪ꜞ

10 ►♩►⁸○○Ⱶ☼♫◑♪ꜞ

11 ה ⁸ ►ⱵⱠ◖⁸►Ⱶ►

12 ה ⁸
◌fi►Ⱶ♠Ᵽⱷ⁸○○Ⱶ☼♫◑♪ꜞ⁸♩☻כ○
fiⱶꜞ►Ⱶ☻☼ⱷ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

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

○♫●Ⱶ☼♫◑♪ꜞ⁸◌♠○♪ꜞ

17 ה ⁸
○○Ⱶ☼♫◑♪ꜞ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◌fi
ⱶꜞ►Ⱶ☻☼ⱷ

18
⁸ ⁸

⁸ ⱡ
⁸ ─
⁸

○○Ⱶ☼♫◑♪ꜞ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◌fi
ⱶꜞ►Ⱶ☻☼ⱷ

19 ►ⱵⱠ◖

20 ה ⁸
⁸

◌fiⱶꜞ►Ⱶ☻☼ⱷ

21 ⱡ ה
ⱡ ⁸ ⁸
⁸

○○Ⱶ☼♫◑♪ꜞ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ,◌fi
ⱶꜞ►Ⱶ☻☼ⱷ

22 ⱬ♬▪☺◘◦

23 ○○Ⱶ☼♫◑♪ꜞ

24 ◌fiⱶꜞ►Ⱶ☻☼ⱷ

25 ♩◌ꜝ ⱡ ⁸ ○○Ⱶ☼♫◑♪ꜞ⁸◌♠○♪ꜞ

26
ⱬ♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸○○Ⱶ☼♫
◑♪ꜞ⁸▪♫♪ꜞ

27
⅔╟┘ ⱬ♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸ⱴⱵ☺꜡▪

☺◘◦

28
ⱬ♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸ⱴⱵ☺꜡▪
☺◘◦⁸◒꜡▪☺◘◦

29 ⁸
⁸ ⱬ♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸ⱴⱵ☺꜡▪

☺◘◦

30 ⱡ ⱡ
◒꜡▪☺◘◦⁸☿◓꜡▪☺◘◦⁸ⱴⱵ☺꜡▪☺
◘◦⁸◌♠○♪ꜞ
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─ ╩ →╢⅔∕╣─№╢ ⌐≈™≡ 

⸗♬♃ꜞfi◓◘▬♩ 1000 ─ ⅛╠ ╕≢─ ≢ ╠╣√♦

╛♃כ ⅛╠⁸ ─ ╩ →╢⅔∕╣─№╢ ╩ ⇔⁸ ≢─ ┼─

≤⇔≡ ─ ⌐ ⇔√ - - ⁹ 

⌂⅔⁸ ≢─ ─ ≤⌂╢ ⌐≈™≡│⁸ ⁸ ⌐│

⇔≡™⌂™⅜⁸ ⌐ ⌐ ↕╣⁸ ╛ ⁸ ─ ╛⁸ ⅜ ∆╢

↓≤≢ ─ ≤⌂╢ ≤⁸ ⅛╠ ⌐ ∆╢ ╛

⌂≥⅜⁸ ⌐ №╢™│ ⇔⁸ ╛ ⁸ ─ ╛⁸ ─ ╩

∆╢↓≤≢ ─ ≤⌂╢ ⌐ ↑≡ ⇔√⁹ 

 

- -  ⸗♬♃ꜞfi◓◘▬♩ 1000 ≢ ╠╣√ ─ ╩ →╢⅔

∕╣─№╢  

 ─  ┼─  

≢─  

 ủ Ⱡ☼Ⱶ  

♪ⱩⱠ☼Ⱶה◒ⱴⱠ☼Ⱶ  

ủⱠ◖ 

ủ▬♃♅ 

╛ ⁸ ─ ⅜ ↕╣≡™╢⁹

⌐⁸ Ⱡ☼Ⱶ ╛Ⱡ◖│⁸ ⌐╙

⅝⌂ ≤⌂∫≡™╢⁹ 

ủ▪♫►◘◑ ⌐ ╩ ╢√╘⁸ ─

≤─ ⅜ ∂╢⁹ 

ủꜘ◑ ╛ ─ ╖ ╘⌐ ℮ ─

⌐╟╡⁸ ─ ⅜ ↕╣╢⁹ 

⌂

 

ủ  כꜗ☺꜠

╡⁸♄▬ⱦfi◓⁸ Ᵽ▬◒⌂

≥  

₃Ᵽכ♪►◊♇♅fi◓ 

ủ ─ ╛  

┼ ה ∆╢↓≤⌐╟╡⁸

─ ⅜ ⅛╠ ⇔⁸ ─

╛ ─ ⁸ ╛ ⌐╟╢ ⁸

⌂≥⁸ ─ ≤⌂╢⁹ ⌐⁸

╛ ≢ ∆╢▪☺◘◦ ╛►

┼─ │ ⅝™⁹ 

 ủⱥ◓ⱴ ◘▬♩─ ⌐⅔™≡

│⁸ ⌐ⱥ◓ⱴ─ ⌐╟╢ ╛

⅜ ↕╣≡™╢⁹ 

ủ▬ⱡ◦◦ ─ ╖ ⅝╛ ╡ ↓⇔⌐╟╢

─ ┼─ ⅜ ↕╣╢⁹ 

ủ◐♠Ⱡ 

ủ◌ꜝ☻  

Ɫ◦Ⱪ♩●ꜝ☻הⱢ◦Ⱳ♁●ꜝ☻  

ủ○☺꜡꞉◦ 

╛ ⁸ ─ ⁸ ─ ─

⅜ ↕╣≡™╢⁹ 



 

6 

 

ủ○○☿◓꜡◌⸗ⱷ 

ủⱫⱦ  

◦ⱴⱫⱦה▪○♄▬◦ꜛ►  

 

─ ⌐│ ─ ╛ ⁸

╩ ≤⇔≡ ∆╢↓≤⅜ ╠╣≡™╢

⅜⁸ ┼─ │ ≢№╢⁹ 

 

ה  

 

ủ ╛  

 

 

 

┼─ ╛ ─ ה

⌐ ℮ ╛ ⌐╟∫≡⁸ ─

╛ ─ ╛ ⅜ ╩ ↑√

╡⁸ ⅜ ⇔√╡⌂≥ ─

≤⌂╢⁹ 

∕─  

 

ủ  

 

─ ╛ ⌐╟╡⁸

─ ⅜ ↕╣╢⁹2011 ─

⌐ ℮ │

─ ◘▬♩ ⁸ ⁸ ⁸

⌐ ╩╙√╠⇔⁸ ─◘▬♩≢

│ ╙ ⅜ ∫≡™╢⁹ 

ủ ╩ ╢  ─ ╠╣√ ╩ ╡⁸

⅜ ∂ ─ ⅜ ∂╢⁹

≢│⁸○○Ⱶ☼♫◑♪ꜞ─ ⌐

™⁸ ∂ ─►Ⱶ♠Ᵽⱷ ─

⅜ ⇔≡™╢⁹ 

₃  ─ ⌐ ⅜№∫√ ⁸

┘ ─ ─ ⁸ ●☻

⌐╟╡⁸ ⌐ ╩ ⅎ╢ ⅜№

╢⁹ 

≢─  

 

 

ủ ╛ ⌂≥ 

 

 

 

⌐╟╡ ⌐►Ⱶ●ⱷ╛

⅜ ∑∏ ╠╣⁸ ╛ ─

≤⌂╢⁹ ⌐⁸ ─ ╡ ⌐⅛⅛∫

√╡⁸ ⌐ ╕∫√╡∆╢↓≤≢⁸

⅜ ⇔≡⅔╡⁸ ⌐╙ ⅝⌂

≤⌂∫≡™╢⁹ 

 

 

ủ  

 

 

⇔√ ⅛╠ ⇔√ ⅜ ⌐

⇔√╡⁸ ⌐ ↕╣√╡∆╢↓≤≢

↕╣⁸ ⅜ ∆╢⁹ 

ủ ⱪꜝ☻♅♇◒ ⌐╟∫≡ ⌐ ⇔√ⱪꜝ☻

♅♇◒╩ ⅜ ≤ ⅎ≡ ⇔⁸∕

╣ ╛ ⇔√ ⅜ ⌐
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↕╣╢↓≤≢ ╛ ⁸ ⌐ ╩

ⅎ╢ ⅜№╢⁹ 
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 ◘▬♩↔≤─  

⅛╠ ≢│⁸ 30◘▬♩─ 85 ⌐⅔™≡ ╩ ⇔√⁹ ─ ╩

- ⌐ ⇔⁸ ◘▬♩─ ╩ ⌐ ™ ⇔√⁹ 

⌂⅔⁸2020 │⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╟∫≡ ↕╣√

╛ ⌐ ™⁸ ⌐ ╩ ⇔√ ◘▬♩ ה ⁸ ⁸

ה ⁸ ─ ╩ 2021 ⌐ ⇔⁸ ╦╡⌐ 2021 ⌐ ⇔≡™√

◘▬♩ ⁸ ╩ 2020 ⌐ ⇔≡ ⇔√⁹ 

 

◘▬♩  

ᵑ  

ᵒ ─  

ᵓ  

ᵔ ─  

ᵕ ╩ →╢⅔∕╣─№╢  

ᵖ ╛ ─  

┘  

ᵑ  

ᵒ  

ᵓ ה ה▪ꜞ◄ ─  

╕≤╘ 

ủ  
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≡℮╡≤℮  

◘▬♩                              

ᵑ     

ᵒ ─   

 

 

ᵓ  

─ 30 ⌐ ⇔⁸ 3.9 ⁸ 1.6 ⁸ 5.5 ⁸ 185m─

≢№╢ - - ⁹ ─ ⌐▬꞉ⱡ●ꜞꜘ☻⁸○○▬♃♪ꜞ⁸◄♂ꜜ⸗

◑─ ≤ ⅛╠⌂╢ ┘ ⅜ ⌂ ≤⌂∫≡™╢⁹ ⌐│ ⌐ ה

⌐ ∆╢ ₁─ ⅜№╢ 2023 266 ⁸ ►▼Ⱪ◘▬♩

https://www.town.haboro.lg.jp/ jinkou/r4.html ⁹ 

 

ᵔ ─  

│⁸ ─►♩►─ ≢№╡⁸ ⌐►Ⱶ►⁸ⱥⱷ►⁸►ⱵⱠ◖⁸○○☿◓꜡

◌⸗ⱷ⁸◔▬ⱴⱨꜞ⁸►Ⱶ●ꜝ☻⁸►Ⱶ☻☼ⱷ⅜ ∆╢  1963⁸Osa and Watanuki 2002⁸

 2023 a, b ⁸ ה  2012⁹►Ⱶ●ꜝ☻│⁸⅛≈≡

⇔≡™√⅜⁸1960 ⇔⁸2005 ⌐ ⅜ ⅎ√⁹2001 ⅛╠ ►Ⱶ●ꜝ

☻ ⅜ ↕╣⁸☻Ⱨכ◌כ≤♦◖▬╩ ™√ ╛Ɫ◦Ⱪ♩●ꜝ☻ ─ ─

⌐╟╡⁸2011 │ ≤ ⅜ ₁⌐ ⇔⁸ ─ ∟╙ ⇔≡ ↕╣

╢╟℮⌐⌂∫√  2023a ⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ♪ⱩⱠ☼Ⱶ⁸Ⱡ◖  

ה ◌ꜝ☻ ⁸○☺꜡꞉◦⁸○○☿◓꜡◌⸗ⱷ  

 

ᵖ ╛ ─  

⌐╟∫≡ ∟ ╕╣√Ⱡ◖⌐╟╢ ─ ⅜ ⅝⌂ ≤⌂∫≡⅔╡

☿fi♃1995⁸ כ ≢│⁸ ─ ™Ⱡ◖⌐ⱴ▬◒꜡♅♇ⱪ─ ╘ ╖╛ ה

⌂≥╩ ↑╢₈ Ⱡ◖ ₉╩ 2012 ⌐ ⇔⁸2014 ⅛╠ ה

ה ≢ ∆╢₈ ≤ ≤ ⅜ ∆╢ ₉ ⅜⁸Ⱡ◖─ ה

╛ ⁸ ─ ⌂≥╩ ⇔≡™╢⁹2022 ⌐│ ─ⱡꜝⱠ◖│ ≤

↕╣≡⅔╡⁸ ⌐⅔™≡Ⱡ◖⌐╟╢ ┼─ │ ↕╣≡™⌂™

 ⁹ 

☿fi♃כ ה │⁸ ≢ ─ ≤⇔≡⁸ ╩

≤⇔√ ─ ה ⁸ ╩ ╘╢≤≤╙⌐⁸ ╩ ≤⇔√ ─

⌐ⱴכ♥╩ ╩ ∫≡™╢⁹╕√⁸ Thiebot 
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Jean- Baptiste ╩ ≤∆╢ ≢│⁸ ─ ☿fi◘☻╩ ℮≤≤

╙⌐⁸ ─ ╩ ⌐ ⇔≡™╢⁹ 

 

 

- -  ─ ≤ ┘ ─ ( )  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

┘                             

ᵑ  2006⁸2011⁸2016⁸2022 ◘▬◒ꜟ  

♃כ♦ ⁸ ☿fi♃⁸כ ⁸

 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►♩► ♅♪ꜞ ►Ⱶ☻☼ⱷ ►♩► ⁸  

◔▬ⱴⱨꜞ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►ⱵⱣ♩ ⁸  

►Ⱶ●ꜝ☻ ♅♪ꜞ  ►Ⱶ☻☼ⱷ ►Ⱶ●ꜝ☻ ⁸  

►Ⱶ► ◌♠○♪ꜞ ► ► ⁸  

ⱥⱷ► ◌♠○♪ꜞ ► ► ⁸  

○○☿◓꜡◌⸗ⱷ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

►ⱵⱠ◖ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

 

│☻ꜝ●ⱴⱨꜞ≤►Ⱶ▬◔⁸│♃כ♦ ⅛╠⁸►Ⱶ►⁸ⱥ

ⱷ►⁸○○☿◓꜡◌⸗ⱷ⁸►ⱵⱠ◖│ ≤ ⅛╠ ™√∞™√⁹ 

 

  

km
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 ⇔√►♩► 

 

ᵓ ה ה▪ꜞ◄ ─  

►♩►  

⁸ ⌐▬꞉ⱡ●ꜞꜘ☻⁸○○▬♃♪ꜞ⁸◄♂ꜜ⸗◑─ ≤ ─►♩►─

⅜ ╘╠╣√ ⌐ 75⅛ ─ m×10m ╩ ↑⁸ ≤ ╩

⇔√ - - ⁹ ─ │⁸ ⌐╟╢ ≢ ⇔⁸ ─ ⅛╠▬꞉ⱡ●

ꜞꜘ☻ ⁸○○▬♃♪ꜞ ⁸◄♂ꜜ⸗◑ ┘ ─ ≈─ ⌐ ⇔√⁹ 

 

- -  ─►♩►─ 75⅛ ( ≤ : )  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  
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- -  ─►♩►─ ≤  

 

β ─ │⁸ ⇔√  

 

⌐⅔↑╢►♩►─ │⁸ ≤ 2011 ≢ ⇔√

278,820 2006 ─ │ 247,926 ⅛╠⁸2006 │ 314,866 ⁸2011 │

473,994 ⁸2016 │ 379,195 ⁸2022 │ 381,983 ≤ ↕╣√⁹ 

 

◔▬ⱴⱨꜞ  

◔▬ⱴⱨꜞ─ ┘ │⁸2006 ⌐ 102 50 ⁸2011 ⌐ 332 148 ⁸2016

⌐ 410 53 ⁸2022 ⌐ 891 18 ≤⌂╡⁸2006 ⅛╠ │ ⌐№∫

√⁹√∞⇔⁸ ⌐≈™≡│⁸ ↔≤⌐ ╛ ⅜ ⌂╢√╘⁸ ─

⌐│ ⅜ ≢№╢(  2023b)⁹ 

 

►Ⱶ●ꜝ☻  

─ ─ ≢│⁸♦◖▬≤ ⌐╟∫≡ ─ ╩ ∫≡⅔╡⁸2022 ⌐

⅜ 89 ⅜ ⇔⁸ ─ ≢│ 104 ⅜ ↕╣⁸27 ─ ≤ 18 ─

⅜ ↕╣√(  2023a)⁹ 

 

►Ⱶ☻☼ⱷ  

─ ⅛╠ 300m ≤ 600m ⌐ ⇔√ ≢ 20 ─☻

ⱳ♇♩ꜝ▬♩☿fi◘☻╩ ⇔⁸2022 │ 26 ⌐ 278 ⁸ 14 ⌐ 15 ─►Ⱶ☻☼

ⱷ⅜ ↕╣√⁹ ╛ ─ ╩ ↑≡ ≢⅝√ ⅜ ⇔√≤ ⅎ╠╣√⁹ 

 

►Ⱶ►הⱥⱷ►ה○○☿◓꜡◌⸗ⱷה►ⱵⱠ◖  

┘ ⌐╟∫≡⁸ ⌐►Ⱶ►⁸ⱥⱷ►⁸○○☿◓꜡◌⸗ⱷ ┘

►ⱵⱠ◖─ ⌐ ┘ ⅛╠ ─ ─ ⅜ ◌►fi♩↕╣⁸ ⅜ ↕╣

≡™╢⁹ 

2022 │ 18 ≤ 19 ⌐ ⅜ ╦╣√⁹►Ⱶ►⁸○○☿◓꜡◌⸗ⱷ⁸►ⱵⱠ◖─

│⁸2006 ⅛╠ 2022 ⌐⅛↑≡ ╩ ⇔√⅜⁸™∏╣─ ⌐⅔™≡╙ 2006 ⅜

≢№∫√ - - ⁹ ⁸ⱥⱷ►│ 2006 ⅛╠ 2011 ⌐⅛↑≡ ─ ╩ ⇔⁸

2016 ╙ 2011 ≤ ≤⌂∫√⅜⁸2022 │↕╠⌐ ─ ╩ ⇔√⁹ 

 

 

▬꞉ⱡ●ꜞꜘ☻ 30 834 1.39 29 1,166 2.01 46 1,354 1.47 42 1,359 1.62

○○▬♃♪ꜞ 32 798 1.25 21 539 1.28 22 601 1.37 22 404 0.92

◄♂ꜜ⸗◑ 5 48 0.48 3 53 0.88 3 45 0.75 2 21 0.53

6 180 1.50 22 790 1.80 4 38 0.48 7 264 1.89

∕─ 0 0 - 0 0 - 0 0 - 2 0 0

2006 2011 2016 2022



 

13 

 

- -  ─  

 

  

 

╕≤╘                                 

≢│⁸ ⌐╟∫≡ ∟ ╕╣√ ™Ⱡ◖⅜ⱡꜝⱠ◖≤⌂╡⁸ ┼ ∟ ∫≡

►♩►╛►ⱵⱠ◖╩ ∆╢↓≤⅛╠⁸ ┼─ ⅜ ↕╣≡⅝√

☿fi♃1995⁹ כ ⌐│ ™ ≢⁸200 ─ⱡꜝⱠ◖⅜™√≤↕╣╢

 ⁹2012 ⅛╠ ⌐ ≠ↄ ™Ⱡ◖─ ⁸ ⅜ ↕

╣√ ⁸ ⌐│ⱡꜝⱠ◖─ ⅜ ⌐ ╕╡⁸2014 ⅛╠ ה ה

≢ ∆╢ ⌐╟∫≡ ⌐ ↕╣√⁹∕─ ⁸2022 ╕≢─ │ 143

≢⁸℮∟ 130 ╩ ⇔√⁹2022 ⌐│ ⌐™╢ⱡꜝⱠ◖│ ≤ ↕╣≡⅔

╡⁸ ⌐⅔™≡Ⱡ◖⌐╟╢ ┼─ │ ↕╣≡™⌂™

 ⁹ 

╕√⁸►♩►─ │⁸2011 ≤ ⇔≡ 2022 │ 20 ⇔√⁹ ≢

│ 40 ─ ⌂ ─ ⸗♬♃ꜞfi◓⅜ ╦╣≡⅔╡⁸►♩►─ ─ ∟ │⁸

─ ⌂ ≤ ⌂ ─◌♃◒♅▬꞉◦─ ─ ╩ ↑╢↓≤⅜ ╠⅛≤

⌂∫≡™╢ Watanuki et al. 2022 ⁹ ─ │⁸ ⌐╟╢ ─

⌂≥─ ╩ ↑⁸ ⅜ ↕╣╢↓≤⅜№╢√╘ Schreiber & Burger 2001 ⁸

╙ ⌂⸗♬♃ꜞfi◓⅜ ≢№╢⁹ 

 

ủ  

⁸  (2012) ⌐⅔↑╢►Ⱶ☻☼ⱷ─ ≤ 2012

100   

☿fi♃(1995) כ ►Ⱶ●ꜝ☻ 1992

1994   

 (2023a) ►Ⱶ●ꜝ☻ .  

 (2023b) ⌐⅔↑╢◔▬ⱴⱨ

ꜞ .  

 (1963) ( ).  3: 363 - 383.  

Osa Y & Watanuki Y. (2002) Status of seabirds breeding in Hokkaido. Journal of the 

Yamashina Institute for Ornithology 33: 107 - 141. 

Schreiber EA & Burger J (2001) Biology of Marine Birds. CRC Press, Boca Raton, 

Florida.  

Watanuki Y, Yamamoto M, Okado J, Ito M, Sydeman W. (20 22) Seabird reproductive  

2006 2011 2016 2022
►Ⱶ► 1,450 219 521 487
ⱥⱷ► 23 49 44 99
○○☿◓꜡◌⸗ⱷ 931 192 492 267
►ⱵⱠ◖ 6,399 3,586 802 3,533
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responses to changing climate and prey communities are mediated by prey packaging . 

MEPS 683: 179- 194.  
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⇔╣≤↓│╪≤℮  

◘▬♩                              

ᵑ    ⁸  

ᵒ ─   

 

ᵓ  

⌐ ⇔⁸ ─ │ ≤ ╩ ┬ 25 ⁸ ↕│ ┼

70 ─ ≢⁸ ─○ⱱכ♠◒ ≤ ─ ⌐ ⇔≡™╢ - - ⁹ ⅛╠

╕≢ ∆╢ ⌐│ 1,661m─ ╩ ≤∆╢ ⅜ ⌂╡⁸

⅛╠ ⌐ ╢ ─ │♩♪ⱴ♠⁸▪◌◄♂ⱴ♠⁸Ⱶ☼♫ꜝ⁸▬♃ꜘ◌◄♦⁸♄◔◌fi

Ᵽ ╩ ≤∆╢ ≢№╢⁹ 

 

ᵔ ─  

─ ⌐ ∆╢ ►♩꜡⅛╠ ─ ╩ ≡ ─ ⌐

╢ ─ ↄ│⁸ ↕ 50 100m╒≥─ ≤⌂∫≡⅔╡⁸ ⌐ ∆╢ ≤≤╙⌐

►Ⱶ►⁸○○☿◓꜡◌⸗ⱷ⁸►ⱵⱠ◖⁸◔▬ⱴⱨꜞ ─ ≤⌂∫≡™╢⁹◔▬ⱴⱨ

ꜞ≤►Ⱶ►⌐≈™≡│⁸ ⌐ ← ─ ≢№╡⁸↓╣╠─ ─ ⌂

≢№╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ⱥ◓ⱴ⁸○☺꜡꞉◦  

 

ᵖ ╛ ─  

⌐│ ─ ⅜№╡⁸►♩꜡≢│ ╩ ⌐⁸ ≢│ ╩ ⇔≡

⇔≡™╢⁹►♩꜡⌐⅔™≡│⁸◔▬ⱴⱨꜞ─ ⌐↓℮⇔√ ⅜ ─ ⌐

⇔≡ ⌐ ╩ ⅎ╢≤™℮ ⅜ ↕╣≡™√  2005⁹ ≤⇔≡

─ ≤ ─ ╩ ↕∑⁸ ⌂ ╩ ∆√╘⁸ ה ה

⅜ ╕╡⁸◔▬ⱴⱨꜞ ┘ ╩ ≤⇔√ ╩ ∆╢₈ ►♩꜡

₉╩ ∟ →⁸◔▬ⱴⱨꜞ─ ⅛╠100m ⌐ ⇔⌂™≤™℮ ⅜ꜟכꜟ

↕╣≡™╢⁹ 

╕√⁸ ≤ │⁸2005 ⌐ ⌐ ↕╣⁸ ─ ╛ ⁸

↑─ ╛ ⅜ ╦╣≡™╢⁹ 
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- -  ─ ≤ A- K│ ╩ ∆  

 

┘                             

ᵑ  2006⁸2010⁸2015⁸2020 ◘▬◒ꜟ  

│⁸ ≤─ ≤⇔≡ ⇔⁸ ≤⇔≡

⅛╠ ╩ ∫≡™╢⁹ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►Ⱶ►: ◌♠○♪ꜞ ► ► ⁸  

○○☿◓꜡◌⸗ⱷ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

►ⱵⱠ◖ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

◔▬ⱴⱨꜞ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►ⱵⱣ♩ ⁸  

 ─ ⌐ ≈◔▬ⱴⱨꜞ 

 

ᵓ ה ה▪ꜞ◄ ─  

◘▬♩≢│⁸ ─ │ ⅛╠ ≢⅝⌂™ ⌐ ∆╢⁹ ⅛╠

⌂ ⌐≈™≡╙⁸ ⅜⌂™ ⅜ ™√╘⁸ ⌐╟╢ ┼─ │ ≢№

╢⁹∕─√╘⁸ ─ │ ╩ ⇔√ ⅛╠─ ≢ ∫≡™╢⁹
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►♩꜡ ⅛╠ ╕≢╩ ≢ A⅛╠ K╕≢─ 11 ⌐ ↑⁸

╩ ™≡ ⅛╠ ⌐╟╡ ─ ╩ ⅎ√⁹↓╣╠─ ⌐ ╕╣⌂™

─ ⁸ ┘ ⌐≈™≡╙ ╩ ⅎ√⁹◔▬

ⱴⱨꜞ⌐≈™≡│ ╩ ≢⅝⌂™√╘⁸ ⅜ ≢ ↕╣√ A ┘ B ≢

╩ ™⁸↕╠⌐ ┼─ ─ ╡ ⌐╟╢ ╩ ∫√⁹ 

 

►Ⱶ►  

►Ⱶ►─ │⁸ ─ 2020 ≢⁸ ≤⇔≡ 395 364 ⁸

31 ≢№∫√ - - ⁹ ≢ ╩ ℮╟℮⌐⌂∫√ 2006

⅛╠ ∆╢≤⁸2009 ─ 806 ╩Ⱨכ◒⌐ ⌐№╢⁹2013 ⌐ 165 ≤ ⌐

⇔√─│⁸ ─ ⌐ ⅜ ╡⁸∕╣⅜ ╩ ⅎ√╙─∞≤ ⅎ╠╣√⁹2020

│ 2009 ≤ ⇔≡ ⅜ ⌐ ⇔≡™╢( - - ⁸ כ♦

♃)⁹ 

 

 

- -  ─►Ⱶ►─ ─ │ ⁸

│⸗♬♃ꜞfi◓◘▬♩ 1000≤─ ⁸ │ ╩♃כ♦─╖─ ∆  

 

○○☿◓꜡◌⸗ⱷ  

○○☿◓꜡◌⸗ⱷ─ │⁸ ─ 2020 ≢⁸ │ ↄ

≢ 325 ≢№∫√ - - ⁹ A⅜ ╙ 152 ⅜ ™⅜⁸ A ─ ⌂

≢№∫√ⱪꜚ♬ ≢│⁸2006 159 ⁸2010 44 ⁸2015 26 ≤ ⇔⁸2020

│ ⇔⌂ↄ⌂∫√⁹↓╣│⁸ ⌐○☺꜡꞉◦⅜ ⇔ ╩ ╡ ⇔≡™√↓≤⅜ ≢№

╢≤ ⅎ╠╣╢⁹ ∂ↄ A─►♩꜡ ⌐ ∆╢○꜡fi◖ ≢│⁸2006 241 ⁸2010

203 ⁸2015 210 ⁸2019 211 ≤ 200 ─ ╩ ⇔≡⅝√⁸2020 │ 14

≤ ⇔√⅜⁸↓╣│ ◖꜡♫►▬ꜟ☻ ─ ≢►♩꜡─ ⅜ ⇔⁸↓─



 

18 

 

⌐ ∆╢ ⅜ ⌂ↄ⌂∫√√╘⁸ ─ ™○☺꜡꞉◦⅜ ⌐ ⇔≡™√↓≤⅜

≤⌂∫≡™╢ ⅜ ™⁹ ─ I⁸J⁸K≢│ 2011 ⅜ ⇔⁸

│ 100 ≢ ⇔≡⅔╡⁸ ⅝ ⅝ ╩ ∆╢ ⅜№╢⁹ ─ ╙⁸

⌐ ♃כ♦≥╢ ⅜ ⌂™√╘ ╣ ⅜ ⅝ↄ ─ │≈⅛╖≠╠™⅜⁸2000

≤ ═╢≤╒≤╪≥─≤↓╤≢ ⅜ ╠╣╢ - - ⁸ כ♦

♃ ⁹ 

 

 

- -  ─○○☿◓꜡◌⸗ⱷ─ ─ │

⁸ │⸗♬♃ꜞfi◓◘▬♩ 1000≤─ ⁸ │ ─╖

╩♃כ♦─ ∆  

 

►ⱵⱠ◖  

►ⱵⱠ◖─ │⁸ ─2020 │ ↕╣⌂⅛∫√ - - ⁹►ⱵⱠ◖│

≢│ ─ A⁸B≢─╖ ⅜ ↕╣≡™√⅜⁸ │2001 ─776 ╩Ⱨכ◒

⌐ ⇔≡™╢⁹2007 ⌐│ ≤⌂╡⁸2009 ⌐│365 ≤ ⇔√⅜⁸2013 ⌐│

┘ ≤⌂∫√⁹2018 ⌐│ A≢115 ⱨ꜠Ɑ─ 105 ◖fi꜡○ה 6 ꜝ☺◗ה 4

⅜ ↕╣√⅜⁸ⱨ꜠Ɑ─ ≢│○☺꜡꞉◦⅜ ⌐ ⇔≡™√√╘⁸ ≢

≡─ ⅜ ╩ ⇔≡⇔╕™ ∟╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹2018 ─ ─ ≤

⇔≡⁸○○☿◓꜡◌⸗ⱷ─ ╙ ⇔√√╘ ⅜ ∞∫√↓≤⅜ ↕╣╢⁹

2019 ≤2020 ─ │ ≢№∫√ - - ⁸ ♃כ♦ ⁹ 
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- -  ─►ⱵⱠ◖─ ─ │

⁸ │⸗♬♃ꜞfi◓◘▬♩ 1000≤─  

 

◔▬ⱴⱨꜞ  

2020 ⌐ ↕╣√ │ 22 ─ 164 ≢№∫√ - - ⁹

≢│ ─ ─№╢ⱪꜚ♬ ⅜ ╙ ↄ ⅛╠ ▬⸗◦◒כ♩≥

─ ⅜∕╣⌐ ↄ ≢№∫√⁹╕√⁸◔▬ⱴⱨꜞ─ ≤⌂╢▬◌♫◗⅜ ∆╢►♩꜡

⅛╠ ≢╙◔▬ⱴⱨꜞ⅜ ↄ ↕╣≡⅔╡⁸ ≤⇔≡ ⇔≡™√≤ ⅎ╠╣╢⁹

⌐⅔↑╢◔▬ⱴⱨꜞ─ │⁸2002 ⅛╠ 2006 ╕≢│ ≢ 130 129

148 ≢№∫√⅜⁸2007 ⅛╠ 2010 ╕≢│ 100 95 107 ⌐ ⇔√

- - ⁹2011 ⁸ ┘ │ 130 ╕≢ ⇔⁸2016 ⌐│ 239

≤ ╩ ⇔√⁹2019 ╕≢│ 200 ╩ ⅎ╢ ╩ ⇔√⅜⁸2020 ⌐

│ 164 ≤ ⇔√⁹╕√⁸ ─ ⅛╠─ ⅝ ╡≢│⁸◌ⱶ▬꞉♇◌─ ╟╡╙

⌐ ™ꜟ◦ꜗ ⌂≥≢╙◔▬ⱴⱨꜞ╩ ↄ ⇔√≤™℮ ⅜№∫√⁹ 

2020 ─ │ 28 ≢№∫√ - - ⁹2015 ─ ⁸ │ 2016 ⌐ 57

≤ ╩ ⇔√⁹ ↔≤─ ⁸≡™⅔⌐▬⸗◦◒כ♩⁸│≢ ─ ┼

─ ⌐╟╡ 2005 │ ≤ ⌂⅛∫√⅜⁸ ─ ⌐╟╡ ┼─

╩ ↑╢╟℮⌐⇔√ ⁸2018 ⌐│ ⁸2019 ⌐│ ≤ ⇔√⁹⇔⅛⇔⁸2020

│ ─ │ ⌐│⌂ↄ⁸ ╙ ↕╣≡™√⌐╙ ╦╠∏ ⇔⅛ ↕╣∏⁸

│ ≢№╢⁹ ⁸ⱪꜚ♬ ≢│ 2020 ⌐ 10 ⅜ ↕╣⁸╒╓ ∕─ ─

─ ╩ ⇔≡™╢⁹ 
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- -  ─◔▬ⱴⱨꜞ─ ≤ ─

┘ ◓ꜝⱨ─ │ ⁸ │⸗♬♃ꜞfi◓◘▬♩ 1000

≤─  

 

╕≤╘                                 

2016 ⅛╠ 2019 ╕≢│⁸ ─◔▬ⱴⱨꜞ─ │ 200 ⁸ 45

⅜ ↕╣⁸ ⅛╠ ╩ ⇔≡™√⁹⇔⅛⇔⁸2020 │ 164 ⁸

12 ⌐≤≥╕∫√⁹ ⁸ ─ ⌐≈™≡ ↄ ∆╢ ⅜№╢⁹ 

≢│⁸◔▬ⱴⱨꜞ─ ⌐ ─ ⌐ ⅜ ⇔≡ ∆╢≤™℮ ⅜

⅛╠ ↕╣≡™√  2005⁹ ≤⇔≡─ ≤ ─ ╩ ↕∑⁸

⌂ ╩ ∆√╘⁸ ⅜ ≤⌂╡⁸ ה

⅜ ╕╡⁸◔▬ⱴⱨꜞ ┘ ╩ ≤⇔√ ╩ ∆╢₈ ►♩꜡ ₉

╩ ∟ →⁸◔▬ⱴⱨꜞ─ ⅛╠ 100m ⌐ ⇔⌂™≤™℮ ⅜ꜟכꜟ ↕

╣≡™╢⁹∕╣ ⁸ ╙ ─ ⌐╟╢ ⅜ ─▬⸗◦◒כ♩√™≡╣↕ │

⇔√⁹√∞⇔⁸2020 │ ◖꜡♫►▬ꜟ☻ ─ ≢⁸ ─ ⌐│

─ │⌂ↄ⁸ ⅛╠ ╕≢ ≢ ⅜№∫√⅜⁸◔▬ⱴⱨꜞ─ │ ⇔

√↓≤⅛╠⁸ ─ │ ⌂ↄ⁸∕╣≤│ ─ ⌐╟∫≡ ⇔√╙─≤ ⅎ╠╣╢⁹ 

2015 ╙ⱥ◓ⱴ╛○☺꜡꞉◦─ ⅜ ⅝⁸∕╣╠╩ ↑╢╟℮⌐○○☿◓꜡◌⸗ⱷ

╛►ⱵⱠ◖⁸►Ⱶ►─ ⅜ ⌐ ™ ┼≤ ⇔≡™╢ ⅜ ⌐⌂∫≡⅝≡™

╢⁹ ⌐⁸►♩꜡ ─○꜡fi◖ ≢│ 2018 ⅛╠►Ⱶ►─ ⅜│∂╕╡ 2020 ⌐│ 105

⌐ ⇔√⁹2015 ╙○☺꜡꞉◦─ │ ⇔≡™╢≤ ⅎ╠╣  ⁸

│○☺꜡꞉◦─ ╙ ∑√ ⅜ ≤ ⅎ╠╣╢⁹ 

 

ủ  

 ( 2005)  ⌐⅔↑╢ ─ ⸗♬♃ꜞfi◓ 1997- 2004 . 
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26: 21 - 24  
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ꜞꜟꜚ⸗הꜞꜟꜚ ℮≥╡╢╝╙ה╡╢╝  

◘▬♩                              

ᵑ     

ᵒ ─ ꜞꜟꜚ⸗הꜞꜟꜚ   

ꜞꜟꜚ⸗הꜞꜟꜚ  

ᵓ  

─ ⌐ ∆╢ ≢№╢ - - ⁹ꜚꜟꜞ ≢│⁸1971

╕≢ ⌐◖fiⱩ ⅜ ╦╣⁸ ⌐ ⅜ ⇔≡™√⅜⁸∕╣ │⌂ↄ⁸

│ ─ ⇔⅛⌂™  1991⁹ 

 

 

- - ꜞꜟꜚ⸗הꜞꜟꜚ   

 

ừꜚꜟꜞ  

ꜚꜟꜞ │⁸ 1.7 ⁸ 1.8 ⁸ 43m⁸ │ 1.97 ≢№╢ -

- ⁹ ─ │ ⌐ ╕╣≡⅔╡⁸ │ ⌂ ≢⁸ ⌐ ⅜№╢⁹

│ ≤⌂∫≡⅔╡⁸ ─ ⌐ꜘ♫◑─ ⅜№╢⁹ꜚꜟꜞ ⌐│ 10 ─ ⅜

↕╣≡™╢√╘⁸ ─ │ ™⁹ ≤ ─ ─ │ ─ ╩ ↑≡

⅔╠∏⁸Ɫⱴ♬fi♬◒⁸ꜜ⸗◑ ─ ⅜ ⇔≡™╢⁹ 

 

ừ⸗ꜚꜟꜞ  

⸗ꜚꜟꜞ │⁸ꜚꜟꜞ ─ 800m⌐ ⇔⁸ 0.6 ⁸ 1.1 ⁸

37m⁸ │ 0.3 ≢№╢ - - ⁹ ─ │ ⌐ ╕╣≡™╢⁹ ─

⅛╠ 10 50m ╕≢│Ɫⱴ♬fi♬◒⁸ꜜ⸗◑⁸○○Ɫ♫►♪ ─ ≤⌂∫≡⅔

╡⁸ ─ │Ⱶꜘ◖◙◘⌐ ╦╣≡™╢⁹ 
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- -  ꜚꜟꜞ ≤⸗ꜚꜟꜞ ─ ┘  

 

ᵔ ─  

► ►Ⱶ►⁸ⱥⱷ►⁸♅◦ⱴ►●ꜝ☻ │⁸ ─ ┘ ≢ ⇔≡™╢⁹○○☿◓

꜡◌⸗ⱷ│⁸ꜚꜟꜞ ≢│ ─ ╛ ⁸ ⌐⁸⸗ꜚꜟꜞ ≢│ ─

⌐ ∆╢⁹►ⱵⱠ◖│⁸ ≢│⸗ꜚꜟꜞ ⌐─╖◘◘ ≢ ⌐ ⅜ ↕╣

≡™╢⁹◔▬ⱴⱨꜞ│⁸ ⌐⅔™≡ ≢ ⌐ ╩ↄ╦ⅎ≡ ─ ─ ⌐ ┘ ╗

⅜ ↕╣≡⅔╡⁸ ⇔≡™╢ ⅜ ™⁹◄♩Ⱨꜞ◌╙ ─ ≢ ↕╣

≡™╢⅜⁸ ─ ─ │ ≢№╢⁹►♩►│⁸ ⅜ꜚꜟꜞ ≢│ ⅛╠ ⌐

⅛↑≡≤ ─ ─ ⁸ ≤ ─ ─ ⌐ ⇔≡™╢⁹⸗ꜚꜟꜞ

≢│⁸ ─╒╓ ⁸ ≤ ─ ─ ⌐ ⇔≡™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ♪ⱩⱠ☼Ⱶβ2016 ⌐  

ה ⌂ ─  

ה ○☺꜡꞉◦  

 

ᵖ ╛ ─  

ꜚꜟꜞ ┘⸗ꜚꜟꜞ │⁸ ≢ ─♅◦ⱴ►●ꜝ☻≤◄♩Ⱨꜞ◌─ ≢№╢↓≤⁸

↕╠⌐ ─ ≢№╢↓≤⅛╠⁸ ─ ≤⇔≡ ╘≡ ≢№╢⁹ ⌐⁸

─♅◦ⱴ►●ꜝ☻≤◄♩Ⱨꜞ◌─ │⁸ ⇔≡⅔╡⁸ ⅜ ─

≤╙ ╦╣≡™╢⁹ꜚꜟꜞ ≢│ 1973 ⅛╠ ⁸ ⌐╟∫≡○○☿◓

꜡◌⸗ⱷ⁸►Ⱶ►⁸►♩►⌂≥─ ┼─ ⅜ ↕╣√ 1996⁸1999⁹

⸗ꜚꜟꜞ ≢╙ 1973 ⅛╠ ┼─ ⅜ ⌐ ↕╣≡™╢⁹∕─ 20 ≢

─ ⅜ ⌐ ⇔√↓≤⅛╠⁸1995 │ ⌐ ⅎ⁸ ─ ─⸗♬

♃ꜞfi◓╙ ≤⇔√ ╙ ↕╣≡™╢ 1996⁸1999 ⁹ 

≢│⁸ ⌐♪ⱩⱠ☼Ⱶ─ ⅜ ↕╣ ╠ 1991⁸ ─ ⅜ ↕╣≡™

√⁹⇔⅛⇔⁸ ⌐╟╢ ⌐⅔™≡⁸2013 ⅛╠
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─ ⌐╟╡♪ⱩⱠ☼Ⱶ ⅜ ↕╣⁸2016 ⌐ ⅜ ↕╣√⁹2017 ⁸2019

⁸2022 ─ ⌐⅔™≡╙♪ⱩⱠ☼Ⱶ│ ↕╣≡™⌂™⁹ 

≢│⁸ ⅜⁸ ─ ⌐ ⇔√ ꜟכꜟ ─ ╛

┼─ ⌂ │⇔⌂™⌂≥ ╩ ↑≡⁸ ⅛╠─ ►◊♇♅fi◓♠▪כ╩

∫≡™╢⁹∕─ ⁸ ≢│ ╛◖fiⱩ ⌂≥⅜ ╦╣≡™╢⁹ 

 

┘                             

ᵑ  2004⁸2007⁸2010⁸2013⁸2017⁸2019⁸2022 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►Ⱶ► ◌♠○♪ꜞ ► ► ⁸  

♅◦ⱴ►●ꜝ☻ ◌♠○♪ꜞ ► ► ⁸  

○○☿◓꜡◌⸗ⱷ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

►ⱵⱠ◖ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

◔▬ⱴⱨꜞ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►ⱵⱣ♩ ⁸  

◄♩Ⱨꜞ◌ ♅♪ꜞ ►Ⱶ☻☼ⱷ ♠ⱡⱷ♪ꜞ ⁸ ╕√│  

►♩► ♅♪ꜞ ►Ⱶ☻☼ⱷ ►♩► ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

► ►Ⱶ►⁸ⱥⱷ►⁸♅◦ⱴ►●ꜝ☻  

ꜚꜟꜞ ─►Ⱶ►─ │⁸2013 ⌐ ⌐ ⇔⁸2022 │2010 ─ ─ ≤⌂

∫≡™╢ - - ⁹ ─►Ⱶ►│⁸ │ ⌐╕╪═╪⌂ↄ ⇔≡™√⅜⁸

│ ⅜ ⇔⁸ ─ ⌐ ⇔≡™╢⁹ⱥⱷ►─ │↓╣╕≢ ↕╣≡™⌂

™⁹ⱥⱷ►─ │⁸2010 ⌐№∫√⅜⁸2022 │↓╣╕≢≢ ─117

⅜ ↕╣√( - - )⁹♅◦ⱴ►●ꜝ☻│⁸2004 ─ ≢ ⅜ ↕╣

√⅜⁸2007 │ ╩ ≢⅝≡™⌂™ - - ⁹ 

⸗ꜚꜟꜞ ─►Ⱶ►─ │⁸2007 ╩ ╡ ⇔≡™╢⅜⁸2022 │↓╣╕≢≢

─207 ⅜ ↕╣√ - - ⁹⸗ꜚꜟꜞ ─►Ⱶ►│⁸ ─ ╛⁸ ╛◌

⸗ ─ ≢ ∆╢⅜⁸ ↔≤⌐ ∆╢⁹ⱥⱷ►─ │⁸ꜚꜟꜞ ↓╣╕

≢ ↕╣≡™⌂™⁹ │⁸2010 ⌐№∫√⅜⁸2022 │↓╣╕≢≢

─204 ≢№∫√( - - )⁹♅◦ⱴ►●ꜝ☻│⁸2013 ─ ╕≢ ⅜ ↕╣≡

™√⅜⁸2017 ≤2019 ⌐ ↕╣⌂ↄ⌂╡⁸2022 ⌐ ┘ ⅜ ↕╣√ -

- ⁹ 
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- -  ꜚꜟꜞ ꜞꜟꜚ⸗ה ⌐⅔↑╢ⱥⱷ►─  

 
- -  ꜚꜟꜞ ꜞꜟꜚ⸗ה ⌐⅔↑╢♅◦ⱴ►●ꜝ☻─  

 
 

○○☿◓꜡◌⸗ⱷ  

ꜚꜟꜞ ─ │⁸2004 ─ 67 ⅛╠ 2007 ⌐│ 230 ⌐ ⇔⁸∕─ ⌐

≤⌂╡⁸2013 ⌐│ 2004 ≤ ≤⌂╡⁸2022 ─ ≢│ ⅜ ↕╣╢─╖≤

⌂∫√( - - )⁹ 

⸗ꜚꜟꜞ ≢╙⁸2007 ─ ≢│ 102 ⅜ ↕╣√⅜⁸∕─ ≤⌂╡⁸2022

│ ─ ≤ ≢ 22 ⅜ ↕╣╢─╖≢№∫√( - - )⁹ 

 

►ⱵⱠ◖  

ꜚꜟꜞ ≢│⁸2004 ⌐ 950 ⁸2007 ⌐ 699 ⅜ ↕╣√⅜⁸2013 ⅜

↕╣⌂ↄ⌂∫√⁹⇔⅛⇔⁸2022 │ ─ ≢ ╩ ⌂ↄ≤╙ 800 ≤ ─

⅜ ↕╣√⁹ 

⸗ꜚꜟꜞ ≢│⁸ ─ ≢ 3,000 8,000 ⅜ ↕╣≡™╢⁹∕─ ≢⁸ │

⅛╠ ⌐ ⌐ ─◒♬Ɫⱴ♬fiה♪►♫Ɫה◘◘╢⅜ ⌐ ⌐ ↕╣

╢─╖⌐≤≥╕╡⁸ ─ ≤ ─№╢ ╙ ↕╣≡™╢⁹ 

 

►♩►  

⌐ ⇔√ ꜚꜟꜞ ⅛ ⁸ m×20m⁸ 240 ⁸⸗ꜚꜟꜞ

26⅛ ⁸ m×20 50m⁸ 4,100 ≢─ ≤ ╩ ═⁸ ⅛╠

╠╣√ ≤ ⅛╠ ─ ╩ ⇔√⁹ 

ꜚꜟꜞ ≢│⁸2004 ⅛╠ 2013 ⌐⅛↑≡ ⇔√⅜⁸2017 │╛╛ ⌐№╢

- - ⁹√∞⇔⁸2022 │ 2004 ≤ ⇔≡ ─ ≤⌂∫≡™╢⁹ 

⸗ꜚꜟꜞ ≢│⁸8,000 ≢ ⇔⁸ ⌂ │⌂⅛∫√ - - ⁹ 

 

◔▬ⱴⱨꜞ  

ꜚꜟꜞ ┘⸗ꜚꜟꜞ ⌐⅔↑╢◔▬ⱴⱨꜞ─ │ ⌐№╢( - - )⁹

⌂⅔⁸ │ ⌐№╢√╘⁸ ╛ ⌂≥╩ ∆╢↓≤│ ⇔™⅜⁸ ─ ─ ≢

─ ─ ⌐ ╡ ⇔ ┘ ╗ ╛ ╩ↄ╦ⅎ√ ⅜ ↕╣╢ ⁸2022 │ ─

2004 2007 2010 2013 2017 2019 2022

гиз 46 92 57 26 32 56 117

Ягиз ₰ 71 11 37 27 14 204

›ὓ 46 163 68 63 59 70 321

2004 2007 2010 2013 2017 2019 2022

гиз 1 0 0 0 0 0 0

Ягиз ₰ 5 5 18 0 0 8

1+ 5 5 18 0 0 8



 

26 

 

⌐№╢ ≢ ─№╢ ⅜ ↕╣≡™╢⁹ 

 

◄♩Ⱨꜞ◌  

⌐ꜚꜟꜞ ┘⸗ꜚꜟꜞ ─ ─ ≢ ↕╣╢⁹2022 ─ ≢│⁸⸗ꜚꜟꜞ ⅛

╠⁸⸗ꜚꜟꜞ ≤ꜚꜟꜞ ─ ─ ≢◄♩Ⱨꜞ◌ ⅜ ↕╣√─╖≢⁸

─ ≢№∫√ - - ⁹⌂⅔⁸ │ ⌐№╢√╘⁸ ≢ ╛ ⌐╟∫≡ ╩

∆╢↓≤│≢⅝⌂⅛∫√⁹ 

 

 

- -  ꜚꜟꜞ Ợ ≤⸗ꜚꜟꜞ Ẽ ─ ─ ─ ⁸ ---

│♪ⱩⱠ☼Ⱶ─ ╩ ∆ 

 

 

0

2,000

4,000

6,000

8,000

10,000

12,000

2004 2007 2010 2013 2017 2019 2022

0

50

100

150

200

250

300

2004 2007 2010 2013 2017 2019 2022

0

50

100

150

200

250

2004 2007 2010 2013 2017 2019 2022



 

27 

 

 

- -  ꜚꜟꜞ Ợ ≤⸗ꜚꜟꜞ Ẽ ─ ─ ─ ⁸ --- │♪

ⱩⱠ☼Ⱶ─ ╩ ∆ 

 

╕≤╘                                 

ꜚꜟꜞ ⁸⸗ꜚꜟꜞ ─ ≢│⁸2016 ⌐ ⅜ ↕╣╢╕≢♪ⱩⱠ☼Ⱶ⅜ ⇔≡™

√⁹♪ⱩⱠ☼Ⱶ─ ╩ ↑╛∆™ ─ ►♩►⁸◔▬ⱴⱨꜞ⁸◄♩Ⱨꜞ◌

⌐⅔™≡│⁸ ─◔▬ⱴⱨꜞ≤ꜚꜟꜞ ─►♩►│ ⇔⁸⸗ꜚꜟꜞ ─►♩►│ 8,000

≢ ⇔√ ≢⁸◄♩Ⱨꜞ◌│ ─ ⅜ ≢№╢⅜ ≤⇔≡ 20 ≢

⇔≡⅔╡⁸↓╣╕≢─≤↓╤♪ⱩⱠ☼Ⱶ ─ │ ≢№╢≤ ⅎ╠╣√⁹ 

►Ⱶ►─ │⁸ꜚꜟꜞ ≢ 2013 ⌐ ⇔⁸2022 ╕≢∕─ │ ╦∫≡™

⌂™⁹ ⁸⸗ꜚꜟꜞ ≢│⁸2022 ⌐↓╣╕≢≢ ─ 207 ⅜ ↕╣√⁹ ≢ ─

│ ↔≤⌐ ⇔≡⅔╡⁸ ─ ╙ ⅎ╠╣√⁹○○☿◓꜡◌⸗ⱷ│⁸1996 ⌐

ꜚꜟꜞ ≢ ⌂ↄ≤╙ 499 ⁸⸗ꜚꜟꜞ ≢ 318 ⅜ ↕╣√⅜ Osa & Watanuki 2002⁸

≢ ↕╣√ │∕╣╟╡ ⌂ↄ⁸2007 │ ≢ ╩ ⇔√⁹►ⱵⱠ◖

│ꜚꜟꜞ ≢ 2013 │ ↕╣∏⁸⸗ꜚꜟꜞ ≢│ ↕╣╢⅜ ⅜ ™⁹ 

─ ≢│⁸1990 ⁸○☺꜡꞉◦─ ⅜ ⇔≡⅔╡  2013⁸ꜚꜟ

ꜞ ⁸⸗ꜚꜟꜞ ≢╙ ⅜ ↕╣≡™╢⁹↓╣╕≢─ ≢⁸►Ⱶ►⅜ ∆╢

⌐ ○☺꜡꞉◦⅜ ∆╢ ╛⁸►ⱵⱠ◖─ ╩ ∆╢ ⅜ ↕╣≡⅔╡⁸↓╣

╠ ─ ┼─ ⅜ ↕╣≡™╢⁹ ≢│ ►◊♇♅fi◓♠▪כ ⅜

╩ꜟכꜟ ↑≡ ↕╣≡™╢╒⅛⁸ ╙ ╦╣≡⅔╡⁸↓╣╠⅜ ⌐ ⅎ╢ ⌐

≈™≡╙ ⅜ ≢№╢⁹╕√⁸ ╙○☺꜡꞉◦─ ╛♪ⱩⱠ☼Ⱶ─ ╙

⇔⌂⅜╠⁸ ─⸗♬♃ꜞfi◓╩ ⇔≡ ℮ ⅜№╢⁹ 

 

ủ  

 (1991) ◄♩Ⱨꜞ◌ה♅◦ⱴ►●ꜝ☻ה○○꞉◦ה○☺꜡꞉

◦  

ה ה  (1991) ꜚꜟꜞ ꜞꜟꜚ⸗ה ⌐⅔↑╢◄♩Ⱨꜞ◌ Lunda cirrhata

┘♅◦ⱴ►●ꜝ☻ Phalacrocorax urile ─
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─  

Osa Y & Watanuki Y. (2002) Status of seabirds breeding in Hokkaido. Journal of the 

Yamashina Institute for Ornithology 33: 107 - 141. 

 (2013) ⌐⅔↑╢○☺꜡꞉◦─ ─ ≤ ─ ○ⱱכ♠◒─

≤∕─  ( ⁸ ⁸  ),  pp. 319 - 324

,   

 (1996) ( fiꜛ◦כ♥☻ )  

 (1999) ( fiꜛ◦כ♥☻ )  
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∞™↓ↄ∂╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

 

ᵓ  

│ ⁸ ─ ⌐ ∆╢ ↕ 1.8 ⁸ 250 700m⁸ 6.1

⁸ 1.1 ─ ≢№╢ - - ⁸ - - ⁹ 100m─ ─ ≢⁸

│ 108m≢№╢⁹ ─ ≢ ⅜ 200m╒≥ ⇔≡™╢ │⁸ ↕ 50 80m

─ ≢ ╕╣≡™╢⁹ │⁸ ⌐ ⅝⌐ ™ ⅜ ╣⁸∕─ ™⌐♄◔

◌fiⱣ╛▬♃ꜘ◌◄♦⌂≥─ ⅜ ╠╣⁸ │◄♂ꜜ⸗◑⁸○○▬♃♪ꜞ⁸▪◐♃Ⱪ◐⁸

ꜜⱩ☻ⱴ♁►⁸▬꞉ⱡ●ꜞꜘ☻⌂≥╩ ≤∆╢ ≢№╢⁹ 

 

ᵔ ─  

◖◦☺꜡►Ⱶ♠Ᵽⱷ╩│∂╘≤⇔≡⁸○○☿◓꜡◌⸗ⱷ⁸►Ⱶ►⁸►♩►⅜ ∆╢

 1998⁹◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │⁸ ה ╩ ↄ ⌐ ⇔≡⅔

╡⁸ ⌐ ≤ ≢ ⌐ ⇔≡™╢⁹○○☿◓꜡◌⸗ⱷ│⁸⅛≈≡ 100 ⅜

↕╣≡™√⅜⁸ ⇔≡™╢⁹►Ⱶ►─ │⁸ ┘ ─ ⌐ ⇔≡™╢⁹

►♩►─ │⁸ ⅛╠ ⁸ ⌐⅛↑≡─ ─ ⌐ ⇔≡™╢⁹⅛≈≡

│◔▬ⱴⱨꜞ╛◄♩Ⱨꜞ◌╙ ⇔≡™√⅜  1973⁸ │ ⌐ ↕╣╢∞↑

≢№╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ◌ꜝ☻ ⁸○☺꜡꞉◦  

 

ᵖ ╛ ─  

│⁸ ─ ⌂ ≤⇔≡ ⌐fiꜛ◦כ♥☻ ⇔⁸1972

⅛╠◖◦☺꜡►Ⱶ♠Ᵽⱷ╩ ⌂ ≤⇔≡ ╩ ∫≡™╢⁹ ⌐╟╢

↑─ ╛⁸ ≢№╢ ⌐╟╢ ╛ ה ⅜

╦╣≡™╢⁹ 
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- -   

 

 

- -   

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

 
 

 

 



 

31 

 

┘                             

ᵑ  2006⁸2009⁸2012⁸2015⁸2018⁸2021 ◘▬◒ꜟ  

─╒⅛⁸1997 ⅛╠ 2004 ╕≢⁸ ⌐╟╢ ─ ─ ─

⸗♬♃ꜞfi◓ ⅜ ↕╣≡⅝√  1998⁸2001⁸2004⁹ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►Ⱶ► ◌♠○♪ꜞ ► ► ⁸  

○○☿◓꜡◌⸗ⱷ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

►♩► ♅♪ꜞ ►Ⱶ☻☼ⱷ ►♩► ⁸  

◖◦☺꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ⌐≈™≡│⁸ ╩♃כ♦─ ⇔√⁹ 

  

ᵓ ה ה▪ꜞ◄ ─  

│⁸⸗♬♃ꜞfi◓◘▬♩ 1000 ⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ ┘ 1997

⅛╠ ↕╣≡™╢ │⁸  1998 ⌐ ∫√⁹ ╩ 100m×100mⱷ

♇◦ꜙ─ ⌐ ╡ - - ⁸ ⌐ ⌐ ↑√ m⁸ ↕ 20m 80

─ ⅛ ╩ ⇔⁸ ─◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸○○☿◓꜡◌⸗ⱷ⁸ ┘

►♩►─ №╢™│ ╩⁸ ⌂ ≤№╦∑≡ ⇔√⁹ 144⅛ ─℮∟⁸

─√╘ ⌂ ╩ ⅝⁸↓╣╕≢ ↕╣√ ─ ⅜ ∆╢ ─

─ 55 ─ ≢ ╩ ⇔√⁹ ⅛╠ ╠╣╢ ≤

─ ⅛╠ ( ) ╩ ⇔√⁹►Ⱶ►│⁸ ≢ ∆╢√╘⁸ ┘ ⅛╠

─ ≢ ≤ ╩ ⇔√⁹ 

 

- -  ─ 100m×100mⱷ♇◦ꜙ ╡⅜ ─№╢ 55  
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◖◦☺꜡►Ⱶ♠Ᵽⱷ  

╩ ⇔√ 2006 ⁸ │ ⌐№╡⁸2021 │ ≤⌂∫√

- - ⁹ 

 

 
- -  ─◖◦☺꜡►Ⱶ♠Ᵽⱷ─  

 

○○☿◓꜡◌⸗ⱷ  

⌐⅔↑╢ │⁸ ⌐ ⅜ ╦╣√ 1997 ⇔ ↑≡⅔╡⁸1997 160

≤ ⇔≡ 2021 │ 99 ⇔√ - - ⁹ 

 

 
- -  ─○○☿◓꜡◌⸗ⱷ─ 55

1997 2003 │ 1998⁸2001⁸2004 ╩  
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►♩►  

1997 ⅛╠ 2012 ╕≢ ─ ≤≤╙⌐ ─ ╙ ⇔√⅜⁸2012

│╒╓ ┌™⌐№∫√ - - ⁹2021 ─ ─ │⁸1997 159 ≤

⇔≡ 270 ⇔√⁹ 

 

 
- -  ─►♩►─ 55 1997 2003

│ 1998⁸2001⁸2004 ╩  

 

►Ⱶ►  

⌐╟∫≡ ─ ─ ⅜≢⅝⌂⅛∫√2015 ─ ╩ ↄ≤⁸2021

─ │ 2018 ╟╡ ⇔√⅜⁸2012 ⌐ ═≡ ⌂™ ≢ ⇔≡™√ -

- ⁹╕√⁸ ⅛ ╩ ∆╢≤⁸2015 ─ ≢│⁸ ┘ ─ 13⅛ ─

≢ ⅜ ↕╣√⅜⁸2018 │ ─ ⅛ ⁸2021 │ ⅛ ─╖≢№∫√⁹ 

 

- -  ─►Ⱶ►─  
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►ⱵⱠ◖  

2021 ⌐ ─ ─ K7⁸K8⁸J7⁸J8 ≤⁸ C20⁸D20 ⌐►ⱵⱠ

⅜כ♬꜡◖─◖ ↕╣≡™√ ⁹ ≢│⁸ ─◘▬☼│ ₩

≢№╡⁸ ⅛╠ ≤ ⅎ╠╣√⁹╕√⁸ ↕╣√ ╛ ─ ⅜ ↕╣√⁹

≢│⁸ ─ ⅜ ↄ ⁸ ⇔≡ ╙⌂™ ╙ ↕╣√⁹

╙╡╟כ♬꜡◖─ ⅜☺כ♥☻ ↄ⁸ ─ ╩ ╗≥↓⅛ ─ ≢

⌐ ⇔√ ⅜⁸↓─ ≢ ╩╛╡ ⇔≡™╢ ⅜ ⅎ╠╣√⁹╕√ E16⁸E17

≢╙⁸ ─►ⱵⱠ◖⅜ ↕╣√⁹⇔⅛⇔⁸ │№╢╙── ╛ │⌂ↄ⁸ ⌐

∫√─⅛│ ≢№∫√⁹ ≢ ⌂ↄ≤╙ 15 ╩ ⇔√⁹ 

 

╕≤╘                                 

2021 ─◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │⁸519, 585 ≢№∫√⁹ ⌐⅔↑╢

─ │⁸ ⅜ ╩ ⇔√ 1997 ⁸ ≤⌂∫√

 1998⁸2001⁸2004⁹◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ≤⌂╢○○☿◓꜡◌⸗ⱷ Watanuki 1986

│ ⌐№╢√╘⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ≤│ ⅎ╠╣∏⁸╕√ ─ Ⱡ

☼Ⱶ ─ │ ↕╣≡™⌂™⁹∕─√╘⁸ ⌐⅔↑╢◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ─

│ ≢│ ≢№╢⁹ 

⁸1997 ─○○☿◓꜡◌⸗ⱷ─ ≤⇔≡⁸ ⌂ ≤⌂╢ⱴ▬꞉◦ ─

1990 ─  2007 ⅜ ⇔≡™╢ ⅜ ⅎ╠╣≡™╢⁹↕╠⌐

≢│⁸ ⌂ↄ≤╙ 2006 ○☺꜡꞉◦⅜ ↕╣╢╟℮⌐⌂╡ 2021 ⌐│ 31 ⅜

⁸○○☿◓꜡◌⸗ⱷ─ ⌐ ⇔⁸ ∆╢ ⅜ ⌐ ↕╣≡™╢⁹∕─√

╘⁸○☺꜡꞉◦╙○○☿◓꜡◌⸗ⱷ─ ≤⌂∫≡™╢ ⅜ ⅎ╠╣╢⁹ 

─ ≢│⁸1990 ⁸○☺꜡꞉◦─ ⅜ ⇔≡⅔╡  2013⁸

─ ⌐⅔™≡╙ ⌐ ↕╣╢╟℮⌐⌂∫√⁹2015 ⁸ ─►Ⱶ►

─ ╙ ⇔≡⅔╡⁸ ╙○☺꜡꞉◦─ ┘ ─ ╩ ⇔⌂⅜╠⁸ ⇔≡

─⸗♬♃ꜞfi◓╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

ủ  

 (1973)   

 (2013) ⌐⅔↑╢○☺꜡꞉◦─ ─ ≤ ─ ○ⱱכ♠◒─

≤∕─ ⁸ ⁸  pp. 319 - 324

 

 (2007) ⱴ▬꞉◦ ─ ≈─  73: 754 - 757  

Watanuki Y (1986) Moonlight avoidance behavior in Leach ΐs Storm- petrels as a 

defense against Slaty - backed Gulls. Auk 103: 14 - 22. 

fiꜛ◦כ♥☻    

1998 β ⁸2001 12 ⁸2004 15  
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⅔⇔╕⅔⅔⇔╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

 

○○Ⱶ☼♫◑♪ꜞ ⁸  

ᵓ  

ừ  

─ ─ 50 ⌐ ⇔⁸ km⁸ ⁸ 9.73 ⁸

737m─ ─ ≢№╢ - - ⁸ - - ⁹ ⌂ ─ ≢№╡⁸

200 ╕≢─ ⌂ ─ ⁸ ─ │ ╕√│ ≤⌂∫≡™╢⁹

│⁸ ─ ⌐◄♂♬꞉♩◖ ⅜ ╠╣╢╒⅛⁸ ↕╣√ 20 ╒≥─▬♃ꜘ◌

◄♦─ ⅜ ∆╢⁹ 

 

ừ  

─ ─ 25 ⌐ ⇔⁸ ⁸ ⁸ 1.54 ⁸

293m─ ≢№╢ - - ⁸ - - ⁹ ─ ⌐│⁸ ≤ ⅜ ↕╣

≡™╢⅜⁸∕╣ ─ │ ⅜ ≢№╢⁹ ─ │™ↄ≈⅛─Ⱨכ◒⌐ ╕╣

√ ⌐⌂∫≡⅔╡⁸ ─ ≤ ⅎ╠╣≡™╢ ה  1956⁹ ⌐○○▬♃♪

ꜞ⁸◄♂♬ꜙ►⁸♅◦ⱴ◙◘⅜ ─╒╓ ╩ ∫≡⅔╡⁸▬♃ꜘ◌◄♦⅜ ⌐ ⇔≡

™╢╒⅛│ ™ │╒≤╪≥⌂™ ─  ⱶ 1985⁹כ♅ꜟ◌♬◒♥

 

ᵔ ─  

ừ  

 1928 ⌐ ≤⇔≡ ─ ⌐ ↕╣╢⌂≥⁸ ↄ⅛╠○○Ⱶ☼♫◑♪ꜞ─

⅜ ↕╣≡™╢⁹⇔⅛⇔⁸ ╛ ─ ≢ │ ⌂ ╩ ↑⁸

╙ ╩ ⌐ ╠⇔≡™╢ ה  2001⁹ ─○○Ⱶ☼♫◑♪ꜞ─ │⁸

╩ ╘√↓╣╕≢─ ⅛╠ ─ ⌐ ↕╣≡™╢ ה  2001⁹ 

 

ừ  

1972 ⌐►♩►⁸►ⱵⱠ◖⁸◔▬ⱴⱨꜞ⁸►Ⱶ► ┘►Ⱶ●ꜝ☻  1973⁸1984

⌐►♩►≤►ⱵⱠ◖ ─ ⱶ 1985כ♅ꜟ◌♬◒♥ ─ ⅜∕╣∙╣ ↕

╣≡™╢⁹⇔⅛⇔⁸∕╣ ⁸2011 ⌐ ⅜ ╦╣╢╕≢│⁸ ─ ╩ ⇔√

│⌂™⁹ 
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ᵕ ╩ →╢⅔∕╣─№╢  

ừ  

ה ♪ⱩⱠ☼Ⱶ⁸▪♫►◘◑  

 

ừ  

ה ○☺꜡꞉◦  

 

ᵖ ╛ ─  

│⁸ ─₈○○Ⱶ☼♫◑♪ꜞ ₉≤⇔≡⁸ 1928 ⌐ ─

⌐ ↕╣√⅜⁸1960 ╕≢ ⌂ ⅜ ™√ ה  2001⁹╕

√⁸ ⅜ ⇔√ ⌐ ⇔√≤↕╣╢♪ⱩⱠ☼Ⱶ╛ 1938 ⌐ ─√╘⌐ ∟ ╕╣

√▪♫►◘◑─ ⅜ ⇔⁸ ⌂ ╛ ─ ⌐╟∫≡○○Ⱶ☼♫◑♪ꜞ─

│ ⌂ ╩ ↑√ ה  2001⁹∕─ ⁸ ─ ⌐╟╡⁸ ⌐╟╢

│⌂ↄ⌂∫√⅜⁸40 ╩ ≡╙○○Ⱶ☼♫◑♪ꜞ─ │ ⇔≡⅔╠∏⁸

─ ≢⅔╟∕ 100≈⅜™ ⅜ ∆╢─╖≤↕╣╢ ה  2001⁹ 

≢│⁸ ─ ╩ ⅛∆ ≤⇔≡⁸ ─√╘ ↕╣√▪♫►◘◑╛◐

♠Ⱡ⁸ ⌐╟∫≡ ∟ ╕╣ ⇔√Ⱡ◖ ה ╩ ∆╢  2002⁸♪ⱩⱠ☼

Ⱶ  1973 ⅜ ↕╣≡™╢⁹√∞⇔⁸ ─ │ ↕╣≡™⌂™

─ ⱶ 1985⁹כ♅ꜟ◌♬◒♥ ⅜ ─ ┘

⌐ ↕╣≡⅔╡⁸ ⌐ ≤ ─√╘─ ⅜ ╡∆╢ │⁸

⌂ↄ ⌐ ∟ ╢↓≤│≢⅝⌂™⁹ 

 

 

- -  ┘ ─  

 

100
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- -  ►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩

 

 

 

- -  ►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/  

 

 

○○Ⱶ☼♫◑♪ꜞ

≤
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┘                             

ᵑ  2006 ─╖ ⁸2011⁸2016⁸2020 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

ừ  

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

 

ừ  

►♩► ♅♪ꜞ ►Ⱶ☻☼ⱷ ►♩► ⁸  

◔▬ⱴⱨꜞ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►ⱵⱣ♩ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

ừ  

○○Ⱶ☼♫◑♪ꜞ  

↓╣╕≢⌐ ─ ⅜ ↕╣≡™╢ ─ ─ ≢│⁸ ─ 40m

× 40m─ ⅜ ≤↕╣≡™╢⁹∕─℮∟○○Ⱶ☼♫◑♪ꜞ─ │⁸2006 │

61 ⁸2011 │ 10 ⁸2016 │ ⁸2020 │ ⅜ ↕╣√⁹╕√⁸ ─

─ 12m× ↕ 76m≢│⁸2006 ─ ⌐⅔™≡ ─ ⅜ ↕╣√⅜⁸2011

─ ≢│ ↕╣≡™⌂™⁹⌂⅔⁸2020 ≢⁸ ─ ┘∕↓⅛

╠ ╩ ⇔√ ─ ┼─ ⌐⅔™≡╙⁸○○Ⱶ☼♫◑♪ꜞ─ │

↕╣≡™⌂™ - - ⁹ 

 

ừ  

►♩►  

≢│⁸2011 ≢⁸1984 ⌐ ↕╣√ ─ ─ │ ⇔⁸ ─

55m⅛╠ 200m─ ⌐○○▬♃♪ꜞ⅜ ∆╢ ⌐►♩►─ ⅜ √⌐

↕╣≡™╢↓≤⅜ ↕╣√ - - ⁹►♩►─ ⌐ ⇔√ 2011

⅛ ⁸2016 │ ⅛ ⇔ ⅛ ⌐⅔™≡⁸ ⅛╠ ╩ ⇔⁸

⇔≡ ↕╣√►♩►─ ─ ⅛╠►♩►─ ╩ ⇔√⁹∕─ ⁸2011

│ 77,480 1.30 ⁸ 59,600 ⁸2016 │ 39,872

1.12 ⁸ 35,600 ⁸2020 │ 48,060 1.35 ⁸ 35,600 ≢№∫√⁹ 

 

◔▬ⱴⱨꜞ  

⅛╠─ ┘ ⅛╠─ ─ ⁸ │ 2011 ⌐ 33 48 ⁸2016

⌐ 15 26 ⁸2020 │ 17 18 ≢№∫√ - - ⁹╕√⁸2020 ╙ ╩ↄ╦ⅎ

─ ⌐ ┘ ╗ ⅜ ↕╣⁸ ≢ ⅝ ⅝ ⇔≡™╢↓≤⅜ ⅛∫√⁹ 

 

►ⱵⱠ◖  
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⅛╠─ ◌►fi♩ ┘ ⅛╠─ ─ ⁸2011 │ 2,240 ⁸2016 │

2,310 ⁸2020 │ 1,510 1,977 ⅜ ↕╣√ - - ⁹⌂⅔⁸2020 │ ─

≢ ⌐™╢►ⱵⱠ◖─ ≤ ╩ ─ ≢ ⇔√⁹ │⁸ ⅝↕⅛╠ 30

≤ ⅎ╠╣√ 

 

►Ⱶ►  

─ ⁸2020 │ ─ ⌐ ─ ╠⇔⅝╙─⅜ ↕╣√ ⁸

⅛╠◗ⱷ ─ ≢ 13 ⅜ ⇔≡™╢─⅜ ↕╣√ - - ⁹2016 ≢│⁸

≤ ─ ─ ≢ 53 ⅜ ↕╣√⁹ 

 

○○☿◓꜡◌⸗ⱷ  

2020 ⌐ ─ ≢ ⁸ⱥ♫ ⁸ ╩ ⇔√ - - ⁹ 

 

 

- -  2020 ─ ≢ ↕╣√►♩►─ ≤

⁸ ≢ ↕╣√►Ⱶ►─ ⁸►ⱵⱠ◖

┘◔▬ⱴⱨꜞ ─  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

╕≤╘                                 

≢│⁸ ⌂ ─ ⅛╠ 40 ╩ ≡╙○○Ⱶ☼♫◑♪ꜞ─

│ ⇔≡™⌂™⁹ │ 1995 ⌐ 120 130 ⁸1998 ⌐ 80 85 ⅜ ↕╣≡™╢⅜⁸

⌐⌂∫≡╙ ⅜ ⌐№╢ 1997⁸ ה  2001⁹ ⌐⅔↑╢ 2006
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⅛╠─ 14 ≢╙⁸ │ ╦╠∏⁸ ─ │ ⇔⁸ │ 2006 ─ 61

⅛╠⁸2011 │ 10 ⁸2016 │ ≤ ⌐ ⇔≡™√⁹ ─ ≢│ ⅜ ↕

╣⁸ ∆╢○○Ⱶ☼♫◑♪ꜞ─ ╙ 10 ⅜ ↕╣√⅜⁸ ─○○Ⱶ☼♫

◑♪ꜞ │ ≤⇔≡⁸ ⌂ ⌐№╢≤ ⅎ╠╣╢⁹○○Ⱶ☼♫◑♪ꜞ⅜

⇔⌂™ ≤⇔≡⁸♪ⱩⱠ☼Ⱶ⌐╟╢○○Ⱶ☼♫◑♪ꜞ─ ╛ ─ ⌂ ≤⁸○○Ⱶ☼

♫◑♪ꜞ≤ ⌐ ⌐ ╩ ╢▪♫►◘◑─ ⅜ ⌐ ⅝™≤ ⅎ╠╣╢⁹ 

≢│⁸►♩►─ ┘ │⁸2011 ⌐ 1.30 ⁸77,480 ⁸

2016 ⌐ 1.12 ⁸39,872 ⁸2020 ⌐│ 1.35 ⁸48,060 ≢№∫√⁹ ─

ⱶכ♅ꜟ◌♬◒♥ 1985 ⌐╟╢≤⁸10m×10m 45⅛ ─ │⁸11.6

±4.41 0.1 ≤ ↕╣≡⅔╡⁸ ≤ ⇔≡│╢⅛⌐ ⌂™⁹√∞⇔⁸

45⅛ ─℮∟⁸15⅛ ≢►♩►─ │ ≢№╡⁸ │⅛⌂╡

↕╣≡™╢≤ ⅎ╠╣√⁹⇔√⅜∫≡⁸ ⌂ ─ │⁸ ≢ ≢⅝⌂™√

╘⁸ ╙ ⌂⸗♬♃ꜞfi◓⅜ ≢№╢⁹╕√⁸◔▬ⱴⱨꜞ│⁸1972 ⌐ 280 43

⅜ ↕╣√⅜  1973⁸1984 ⌐│ ≢ ⅜ ↕╣╢╙── │ ↕╣≡

⅔╠∏ │ ⁸ ─ ⅜ ↕╣≡™╢ ─ ♥◒♬

ⱶ 1985⁹כ♅ꜟ◌ ≢│ 2011 ⌐ 33 48 ⁸2016 ⌐ 15 26 ⁸2020 ⌐ 17

18 ─◔▬ⱴⱨꜞ⅜ ↕╣≡⅔╡⁸ ╙◔▬ⱴⱨꜞ⌂≥─⸗♬♃ꜞfi◓╩ ∆╢

⅜№╢⁹ 

 

ủ  

 (1973)    

ה ╩ ∆╢  (2002) pp. 148  

─ ─►♩►╢↑⅔⌐ ⱶ (1985)כ♅ꜟ◌♬◒♥ .  Strix 4: 26 -

32   

 (1997) 5  з. ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ ─ ⁸ ⁸

. P 68- 86,  ⌐ ℮

  

ה  (2001) ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ ─ ≤ ┼─

.  52: 71 - 93  

ה  (1956) 1. ─ ∕─ 1 :  ─

.   4: 1 - 24.  
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═╪≡╪∂╕  

◘▬♩                              

ᵑ     

ᵒ ─  ⌂⇔ 

ᵓ  

─ ⁸ ─ ⅛╠ 200m ─ ⌐ ∆╢

≢№╢ - - ⁹ │ 100m⁸ 80m≢ │ 8,000 ≢№╡⁸

│ 20m⁸ ─ │ ≢№╢⁹ ⅜ ≢⁸ │ ─ ─ⱬꜟ♩

◖fiⱬ▪כ⌐╟∫≡ ≤ ⅜∫≡™╢ - - ⁹⌂⅔⁸ ─ⱬꜟ♩◖fiⱬ▪כ─℮

∟ │⁸ ⌐╟∫≡ 2029 ╕≢⌐ ↕╣╢↓≤≤⌂∫≡™╢⁹ 

 

ᵔ ─  

│⁸ ≢ ─◔▬ⱴⱨꜞ ≢№╢⁹1995 ⌐◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ⅜

╘≡ ↕╣√⅜ 2020 ⁸1998 ⌐│ Ⱡ☼Ⱶ ─ ⌐╟∫≡╒≤╪≥ ⅜

↕╣∏⁸∕─ ─ │ ≢№╢⁹╕√⁸2007 ⅛╠│►ⱵⱠ◖ ┘○○☿◓꜡◌⸗ⱷ

─ ╙ ↕╣╢╟℮⌐⌂∫√  ⁹ 

 

ᵕ ╩ →╢  

ה ♪ⱩⱠ☼Ⱶ  

ה Ɫ◦Ⱪ♩●ꜝ☻  

 

ᵖ ╛ ─  

2015 │ ┼─ ⅜ ╠╣∏ ─ │ ⅛∫≡™⌂™⁹╕√⁸ │⁸ⱬꜟ

♩◖fiⱬ▪כ⌐╟∫≡ ⅝≢№╢↓≤ ┘ ⅜ ∆╢↓≤⅛╠⁸ ⌐

Ⱡ☼Ⱶ ─ ⅜ ↕╣≡™╢  2020 ⁹↓╣╕≢⁸ ⌐╟╡ ≢ Ⱡ☼

Ⱶ ⅜ ↕╣√ │⁸ ─ ⌐╟∫≡ ╛♩ꜝ♇ⱪ╩ ™√ ⅜ ╦╣≡⅝√

⅜⁸ │ Ⱡ☼Ⱶ ─ │ ╦╣≡™⌂™√╘⁸ ─ │ ≢№╢⁹ 
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- -   

 

 

- -  ≤ 1993 10 19 ⁸

╩☻ⱦכ◘  

 

┘                             

ᵑ  2004⁸2009⁸2012⁸2015⁸2018⁸2020 ◘▬◒ꜟ  

─  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

◔▬ⱴⱨꜞ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►ⱵⱣ♩ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

◔▬ⱴⱨꜞ  

┘∕─ ─◔▬ⱴⱨꜞ─ ┘ ╩ ∆╢√╘⁸ ≤ ⌐ ∏

≈ ─ ≤ ─ ╟╡ ╩ ⇔√⁹ - - ⁹2004 ─ ⌐╟╡

50 km
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│ ⅜ ∆╢↓≤⅜ ↕╣≡™╢√╘⁸ │⁸ ⌐⌂╢ 30

⅛╠ ╕≢≤⇔⁸30 ↔≤⌐ ≤ ─◔▬ⱴⱨꜞ─ ╩◌►fi♩⇔√⁹

─ │⁸ ⅛ ─ ≤⇔√⁹╕√⁸ ⌂ ╡ ⌐ ╩ↄ╦ⅎ≡™╢⅛≥℮

⅛╙ ⇔⁸ ─ ⌐ ╢ ⅜™√ ⁸∕─ ≤ ─ ╩ ⇔√⁹ ╩ↄ╦ⅎ√

⅜ ─ ⌐ ∫√ │⁸∕─ ╩ ≤⇔√⁹ 

◔▬ⱴⱨꜞ─ │⁸2020 ⌐ 99 ≢№∫√ - - ⁹2004 ─

70 ≢ ⇔√⅜⁸2015 │ ⌐№╢ - - ⁹╕√⁸

╟╡ ≢ ↄ─ ⅜ ↕╣≡™╢⁹ ╩ↄ╦ⅎ√ ⅜ ┘ ╪∞ ─ (

)│⁸2020 │ 18 ≢№∫√ - - ⁹2009 ─ ⅛╠ 2012 ─ 22

─ ≢ ⇔≡™╢⁹╕√⁸2020 ─ ≢│ ⅛╠◔▬ⱴⱨꜞ─ ≤⇔≡⁸▬◌♫◗⁸◌

☺◌⁸◑fiⱳ⅜ ↕╣√⁹ 

 

 
- -  ─◔▬ⱴⱨꜞ─ ≤ ─  

 

►ⱵⱠ◖  

2007 ╟╡ ⅜ ↕╣≡⅔╡(  )⁸ ≢╙ 2009 ╟╡ ⅜

↕╣≡™╢⁹2020 ─ │⁸ ─ ≢⁸ │ 300 ⅜ ↕

╣⁸2018 ≤ ≢№∫√⁹2020 │ ⌐ ⅜ ↕╣⁸ 19 ⌐│ ≡─ ⅜

∫≡™√⁹↓╣╕≢⌐►ⱵⱠ◖⅜ ⌐ ┘ ∟⁸∕╣⌐ ™√◔▬ⱴⱨꜞ⅜∕─

⌐ ┘ ∆ ⅜ ↕╣≡™╢⁹ 

 

○○☿◓꜡◌⸗ⱷ  

 ►ⱵⱠ◖≤ ⌐⁸2007 ╟╡ ⅜ ↕╣≡™╢(  )⁹ │ ─

─ ⌐№╡⁸2020 │ ≤ 13 ⌐ ─ ⅜⁸ 19 ⌐ ∟ ─ ⅜

↕╣√⁹ 

 



 

44 

 

╕≤╘                                 

⌂ↄ≤╙ ╩ ⇔√ 2004 ⁸ ─◔▬ⱴⱨꜞ ≢ ⌂ │

↕╣≡™⌂™⁹ⱬꜟ♩◖fiⱬ▪כ⌐╟∫≡ ⅝≢№╢↓≤⅛╠⁸ Ⱡ☼Ⱶ ─ ⅜

↕╣╢⅜⁸ │ ≢№╢⁹ ─◔▬ⱴⱨꜞ│⁸ ⌂ ≢№╢√╘ Ⱡ☼Ⱶ

─ ⌐ ⇔≡│ ≢№╢≤ ⅎ╠╣╢⁹╕√⁸ ─ⱬꜟ♩◖fiⱬ▪כ─℮∟ │⁸

⌐╟∫≡ 2029 ╕≢⌐ ↕╣╢↓≤≤⌂∫≡⅔╡⁸ ⌐╟╢ ─ ┼─

⅜ ↕╣╢⁹⇔√⅜∫≡⁸ ╙ ⌐╟╢◔▬ⱴⱨꜞ─⸗♬♃ꜞfi◓ ╩

∆╢↓≤⅜ ≢№╢⁹ 

 

ủ  

 (2020) ─ ⌂ ◒♇Ⱪ♃כ♦♪♇꜠ 2020 .  
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⅛┬⇔╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

►ⱵⱠ◖  

ᵓ  

⌐ ⇔⁸ 250m⁸ 140m⁸ 17m⁸ 18,000 ─

≢№╢⁹ │ ⅛╠ 150m ─ ≢№∫√⅜⁸1940 ⌐ ╘ ≡╠╣≡ ⅝≤⌂

∫√⁹ ─ ⌐ ⅜ ╠╣⁸ ⅜№╢ │⁸ ⅜☿▬ꜜ►♫♃Ⱡ⁸◌⸗●ꜘ⁸

☻☼ⱷⱡ◌♃ⱦꜝ⌂≥─ ≢⁸ ⌐ ⅜ ⇔≡™╢ - - ⁹2011 ─

⌐ ℮ ⌐╟∫≡ ─ m ╕≢ ⇔√√╘⁸ ⅜

∆╢⌂≥─ ╩ ↑√⁹ 

 

ᵔ ─  

≢►ⱵⱠ◖⅜ ⇔≡™╢╒⅛⁸ ─ ╛ ─ ⁸

─ ⌐╙ ⌂ ⅜№╢ - - ⁹∕─ ⁸○○☿◓꜡◌⸗ⱷ

⅜ ∆╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ⱡ◖  

ה ◐♠Ⱡ  

 

ᵖ ╛ ─  

─ ≢│⁸ ─ ╩ ⌐ ╛ ⁸ ⅜ ↕╣

√⁹ ≢│►ⱵⱠ◖─ ╛ ⌂≥─ ⅜ ╦╣≡™╢⁹ 

⌐ ∆╢ │⁸ ─ ╩ ←√╘─ ⱨ▼fi☻⅜ ↕╣⁸►ⱵⱠ◖─

│ ⌐ ↕╣√ ⅜ ⌐ 24 ⇔⁸

╛ ≤⌂╡℮╢ ─ ╛ⱨ▼fi☻─ ╩ ⇔≡™╢⁹√∞⇔⁸ⱨ▼fi☻─

⅛╠Ⱡ◖╛◐♠Ⱡ⅜ ⇔⁸ ╛ ─ │ ™≡™╢ ╠ 2010⁸2018⁹⌂⅔⁸

│ ─ ⅜ ╣╢⅜⁸ ─ ∟ ╡ ⌂ │⁸ ≤ ─╖

≢⁸ⱨ▼fi☻ ─ ∟ ╡⌐│ ─ ╩ ≤∆╢⁹╕√⁸ │⁸

≤⇔≡─ ►ⱵⱠ◖ ─ ≤ ─ ╩ ∆₈ ►ⱵⱠ◖ ₉

╩ ∆╢√╘⁸2022 ⅛╠ ⇔≡ ╩ ⇔≡™╢⁹ 
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- -  ⁸ ⁸ ⁸  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩ ≤ ─  

 

┘                             

ᵑ  2004⁸2007⁸2011⁸2016⁸2019 ◘▬◒ꜟ  

─╒⅛⁸ ☿fi♃⁸2012╡╟⌐כ ⅛╠ 2015

╕≢⁸ ─ ─⸗♬♃ꜞfi◓ ⅜ ↕╣≡⅝√

☿fi♃2013 כ, 

2014, 2015, 2016  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►ⱵⱠ◖ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

 ─►ⱵⱠ◖ 

 

ᵓ ה ה▪ꜞ◄ ─  

►ⱵⱠ◖  

2007 ⌐⸗♬♃ꜞfi◓◘▬♩ 1000 ≢ ⇔√ ⅛ ─ No. m×

30m⁸No. m×20m⁸No. m×50m⁸No. m×25m ⌐⅔™≡⁸►ⱵⱠ◖─ ≤

╩ ⇔√⁹ ─ │⁸ ⌐╟╢ ≢ ⇔√⁹ ─►ⱵⱠ◖─ ◄ꜞ▪╩

≢ ≈⌐ ⇔ - - ⁸ ╩◄◒☿ ₈ꜟ ה↕ ♁ⱨ♩₉╩

™≡ ⇔√⁹↓─ ⌐ ─ ─ ╩ ∂≡⁸ ─ ╩ ⇔√⁹

┘ ─ │⁸ ◌►fi♩⇔√⁹ 
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- -  ─ ≤ 2019

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ○ꜟ♁

╩  

 

2019 ─ ─►ⱵⱠ◖─ │⁸13,525 ≤ ↕╣⁸ 2016 ─ 15,550 ⅛╠

13.0 ⇔√ - - ⁹ ╙ ─ ⌂⅛∫√ 2013 ─ 12,042 ╟╡│ ™

⅜⁸2016 │ ⅜ ™≡™╢⁹2007 ─ ─ ─ 15,115

≤⌂∫√⁹ 

 

 

- -  ─►ⱵⱠ◖─ │  

 

 

No.4

No.3

No.1

No.2

0

4,000

8,000

12,000

16,000

20,000



 

48 

 

 

- -  ─ ⅛ ─  

 

╕≤╘                                 

│⁸2011 ─ ⌐ ℮ ⌐╟∫≡ m ╕≢

⇔⁸ ⅜ ∆╢⌂≥─ ╩ ↑√⁹⇔⅛⇔⁸2011 ─ │ 12,042 18,296

≢ ⌐╟∫≡ ∆╢╙──⁸ │ 15,477 ≤⌂╡⁸ ה 2004 ⌐╟

∫≡ ↕╣√ 1964 ⅛╠ 1972 ╕≢─ ⁸ 14,760 ╛⁸ ─ 2007 ─

12,586 ╩ ∫√⁹⇔√⅜∫≡⁸ ┘ ⌐╟╢ ─►ⱵⱠ◖ ⌐ ∆╢ │

╒≤╪≥⌂⅛∫√≤ ⅎ╠╣╢⁹√∞⇔⁸ ⌐≤╙⌂℮ ─ ≢ ─ Kazama et 

al. 2015 ≤ │ ⇔ ↑≡™╢√╘⁸ ╙►ⱵⱠ◖─ ┘ ─⸗♬♃ꜞfi◓╩

∆╢≤≤╙⌐⁸►ⱵⱠ◖─ ─ ╛ ∟ ⌂≥─ ╩ ∆╢↓≤≢

┘ ─ ⌂ ╩ ∆╢↓≤⅜ ╘╠╣╢⁹ 

≢│⁸►ⱵⱠ◖─ ⌐ ⅜ ∆╢≤≤╙⌐⁸ ┼─ ∟ ╡│ⱨ▼fi

☻⌐╟╡ ⅜ ↕╣≡™╢√╘⁸ ⌂ │ ╘≡ ⌂™⁹ ⅜ ╣╢

⌐╙ ─►ⱵⱠ◖⅜ ⇔≡™╢⅜⁸ ╣⇔≡⅔╡ ⅜ ≠™≡╙ ╩ ╣╢

↓≤│⌂ↄ⁸ ─ │ ≤ ⅎ╠╣╢⁹⇔⅛⇔⁸2009 ⁸ⱡⱠ◖№╢™│◐♠

Ⱡ⅜ⱨ▼fi☻ ─►ⱵⱠ◖ ⌐ ∆╢╟℮⌐⌂╡⁸ ╛ ─ ⅜ ⌐ ↕

╣╢╟℮⌐⌂∫√⁹ ─ ⅜ ↕╣╢√╘⁸ ╙ ─ ┘⸗♬♃ꜞfi◓

⌐╟╢ ─ ⌐ ∆╢ ⅜№╢⁹ 

 

ủ  

☿fi♃24 (2013) כ  

.   

☿fi♃כ  

2014 25 ⁸2015 26 ⁸2016 27  

Kazama K, Murano H, Tomita N, Hosoda A, Niizuma Y & Mizota C (2015) Effects of Tsunami 
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100%

∕─

☻☼ⱷⱡ◌♃ⱦꜝ

◌⸗●ꜘ

☿▬ꜜ►♫♃Ⱡ
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on ornithogenic nitrogen in soils at a Black - tailed Gull colony. Ornithological 

Science 14: 29 - 39.  

ה  (2004) ►ⱵⱠ◖  

ה ה ה ה ה ה  (2010) 

⌐⅔↑╢►ⱵⱠ◖ ─ ─ .   59: 80 - 83  

⁸ ⁸  (2018) ►ⱵⱠ◖ ⌐⅔↑╢ 2012 ⅛╠ 2017 ─

⸗♬♃ꜞfi◓ ◐♠Ⱡ─ ⌐ ⇔√  49: 63 - 68  
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└≢⇔╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ  

ᵓ  

─ ⌐ ∆╢ ≢№╢ - - ⁹ ≤─ │ ↄ⁸

╙ ™ ≤│ 500m─ ⌐№╢⁹ 400m⁸ 350m⁸ 80,000 ⁸

58m≢⁸ ─ │ ↕ 20m╒≥─ ⌐ ╕╣≡™╢ - - ⁹

│ ⌐ ≢⁸⅛≈≡─ ≢№╢ │ꜘ♄◔ ≤⌂∫≡™╢⁹2011 ─

⌐ ℮ │⁸ ─ ≢ 20m╕≢⁸ │ 40m╕≢ ⇔⁸

─ ⁸ ⁸ ─ ╣ ⁸ ⅜ ⇔√  2011⁹ 

 

ᵔ ─  

⌐│○○Ⱶ☼♫◑♪ꜞ─ ⅜ №╡⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ№╢™│◖◦☺꜡►

Ⱶ♠Ᵽⱷ─ ╙ ↕╣╢⁹√∞⇔⁸ ─ ⅝↕⅛╠ ∆╢►Ⱶ♠Ᵽⱷ─ │

≢⅝⌂™⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

─⧵ה ╩ ╢  

 

ᵖ ╛ ─  

1980 ⁸○○Ⱶ☼♫◑♪ꜞ─ ─ ⌐ ™⁸ ╛ ─ ╖ ↑⌐

∆╢○○Ᵽ☺ꜗⱡⱥ◕╩ ≤∆╢ ─ ≤ ─ ה ⅜ ⇔≡™╢⁹╕√⁸

○○Ⱶ☼♫◑♪ꜞ─ ⌐╟╡◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ⌂ ─ ╙ ⇔≡

™╢⁹↓╣╠│⁸►Ⱶ♠Ᵽⱷ ─ ─ ⅝⌂ ≤ ⅎ╠╣≡™╢ ה  2003⁹

│⁸1986 ⅛╠►Ⱶ♠Ᵽⱷ ─ ╩ ∆╢≤≤╙⌐⁸

1990 ⅛╠◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ─√╘⁸ ⌐○○Ⱶ☼♫◑♪ꜞ⅜ ≢

⅝⌂™╒≥─ ─ ╛►Ⱶ♠Ᵽⱷ ─ ╩ ⇔⁸ ─ ╩ ≡™╢ ה

 2003⁸  2013⁹↓╣⌐ ™⁸ │⁸2016

⅛╠─ ╘ ≤ ∑≡ 2017 ⅛╠ ⁸ ≤►Ⱶ♠Ᵽⱷ ─ ╩ ⇔⁸

↓╣ │ ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ─ ─√╘⁸ ─ⱷfi♥♫fi☻≤

⌐╟╢ ─ ╩ ∂≡™╢⁹ 

╕√⁸ ─ ─ ⌐╟╢ ─ ⌐ ™ │ 2019 ⌐

⌐ ↕╣√⁹ 
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- -  ─ ≤  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ○ꜟ♁ ╩  

 

┘                             

ᵑ  2006⁸2010⁸2013⁸2016⁸2019⁸2022 ◘▬◒ꜟ  

─╒⅛⁸ ☿fi♃כ⌐╟╡ 2012 ⅛╠ 2015

╕≢⁸ ─ ─⸗♬♃ꜞfi◓ ⅜ ↕╣≡⅝√

☿fi♃2013 כ, 

2015, 2016  

1986 ⅛╠ ⅜⁸ ⌐ ╩ ⇔ ─ ╩ ∫≡™╢ ה

 2003⁹ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

◖◦☺꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

►Ⱶ♠Ᵽⱷ ◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ ─ ⌐≈™≡│⁸

╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞה►Ⱶ♠Ᵽⱷ  

2006 2015 ⌐ ⇔√ ≢│⁸1986 ⌐ ⅜ ⇔√ ╩

20m×10m─ ⌐ ╡⁸○○Ⱶ☼♫◑♪ꜞ≤►Ⱶ♠Ᵽⱷ ─ ┘⌐ ╩ ⇔√

- - ⁹2016 ⅛╠│⁸ ∂ↄ ⅜ ⇔√ ⅛ No.з й⁸

m×40 65m ⌐⅔™≡ - - ⁸ ה  2003⁸○○Ⱶ☼♫◑♪ꜞ≤►Ⱶ♠Ᵽⱷ ─

╩ ⇔⁸ ╩ ⇔√⁹◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ≤◖◦☺꜡►Ⱶ♠Ᵽⱷ─

─ │ ─ ≢ ≢⅝⌂™√╘⁸ ≢│►Ⱶ♠Ᵽⱷ ≤⇔≡╕≤╘≡ ∫√⁹

 

50 km
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⌐⅔↑╢ ─ ╩ ∆╢√╘⁸ ╩ ™≡ ⇔√⁹

│⁸ ─ꜘ♄◔ 23,238 ╩ ⅝⁸ A B ≤ C F ⌐

⇔≡ ═╠╣√ ╩ ™√ ☿fi♃2013 כa, 2015, 2016 a ⁹ 

 

 

- -  ─ ≤ ⅛ ─ ⁸ ה  2003  

 

─ 2022 ─ ≢│⁸○○Ⱶ☼♫◑♪ꜞ─ │ 20,169 ⁸►Ⱶ♠Ᵽⱷ │

127 ≤⌂∫√ - - ⁹○○Ⱶ☼♫◑♪ꜞ─ │⁸2012 ⌐

∂√⅜⁸2014 │ ┘ ╩ ⇔≡™╢ - - ⁹►Ⱶ♠Ᵽⱷ ─

│ 2006 ⁸ ≢ ⇔≡™╢⁹ 

 

 

- -  ─○○Ⱶ☼♫◑♪ꜞ≤►Ⱶ♠Ᵽⱷ ─  
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╕≤╘                                 

◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │⁸ ≢ ⅛ ⇔⅛ ↕╣≡™⌂™ ⁸

♃Ⱪ─ ⁸ ⁹ ≢│⁸○○Ⱶ☼♫◑♪ꜞ─ ─ ⌐╟╢ ⌂ ─

≤ ⌐╟∫≡⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │ ⌐ ⇔√ ה  

2003⁹∕─√╘⁸2006 ►Ⱶ♠Ᵽⱷ ─ │╦∏⅛⌂ │№╢╙── ⌂

╩ ⇔≡™╢ ☿fi♃2013⁸2015⁸2016⁹ כ 

│ ╙ ⇔⁸ ─ ╛ ─ ⅜ ≢№╢⁹↕╠⌐⁸ ⌐╟╢ ┼

─ ─ │ ⌐ ⇔⁸ꜜ►◦ꜙꜘⱴ◗Ⱳ►─ ⅜ ⇔≡™╢⁹ ꜜ►◦

ꜙꜘⱴ◗Ⱳ►╩ ╘ ─ ⅜≥─╟℮⌐ ⇔⁸ ─ ⌐≥─╟℮⌐ ╩ ⅎ╢

⅛│ ∞⅜⁸ ⌂ↄ≤╙ ⌐╟∫≡ ─ ⇔√ ⌐ │ ⇔≡™⌂™√╘⁸

╙ ⅜ ∆╢ ⅜ ™≤ ⅎ╠╣╢⁹↓─√╘⁸ ╙ ⌐ ℮

─ ⅜ ─ ⌐ ⅎ╢ ╛⁸ Ⱡ☼Ⱶ ─ ─ ⌐╙ ⇔⁸⸗♬♃

ꜞfi◓╩ ∆╢ ⅜№╢⁹ 

 

ủ  

ה ╖╛  (2003) ○○Ⱶ☼♫◑♪ꜞ⌐╟╢◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ╩

←⁸ ╩ ™√ ⌐ ↑≡─ ╖.  34: 325 - 330.  

☿fi♃כ  

2013 24  

☿fi♃כ  

2015 26 ⁸2016 27  

 (2011) . 23

◘fi♩ꜞכ  

 ( 2013)  ◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ╩ ™√ ─  ( )

.  25 ◘fi♩ꜞכ .   
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↕╪⅜╪∂╕  

◘▬♩                              

ᵑ     

ᵒ ─  ○○Ⱶ☼♫◑♪ꜞ ┘ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

         

 

ᵓ  

─ ⌐№╢ ≢№╢ - - ⁸ - - ⁹ ≤─

│ 1.5 ≢№╡⁸ ╡─ ≢№╢ ⅛╠ ┼ km⌐ ∆╢⁹

⁸ 500m⁸ │ 250,000 ⁸ │ 128m≢№╢⁹ ─ │ ⇔™

≢⁸ ─ ≤ ─ │ ≤⌂∫≡™╢⁹ ┘ │ ─♃Ⱪⱡ◐╩

≤⇔√ ≢№╢⁹2011 ─ ⌐ ℮ │⁸ ─ ┘

─ ≢ 15 20m╕≢ ⅜∫√ ⅜ ↕╣⁸ ─ ⁸ ⁸ ╣ ⌂≥⅜

⇔⁸ ┼─ ⅜ ↕╣√ 2011⁹ 

 

ᵔ ─  

─ ─ ≢○○Ⱶ☼♫◑♪ꜞ⅜ ∆╢╒⅛⁸ ─ ╛ ⌂≥≢►

Ⱶ►⁸○○☿◓꜡◌⸗ⱷ⁸►ⱵⱠ◖⅜ ∆╢⁹►Ⱶ♠Ᵽⱷ ◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸ⱥⱷ

◒꜡►Ⱶ♠Ᵽⱷ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ ⅜ ∆╢ ─ │⁸2011 ─

⌐ ℮ ≤ ─ ⌐╟╡ ─ ⅜ ╕╢⌂≥─ ╩ ↑√

 2011⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

─⧵ה  

 

ᵖ ╛ ─  

│⁸ ─►Ⱶ♠Ᵽⱷ ⅜ ⌐ ∆╢ ─ ≢№╡⁸1935 ⌐₈○○

Ⱶ☼♫◑♪ꜞ ┘ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ₉≤⇔≡ ─ ⌐ ↕╣≡™╢⁹╕√⁸

2019 ⌐◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ│ ⌐ ↕╣√⁹ 

2000 ⅛╠ ⅜○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔⁸ ─

┘ ⌐ ╩ ⇔≡™√⅜⁸2022 ⌐ ↕╣√⁹ 

 



 

55 

 

 

- -   

 

 

- -  ►▼Ⱪ◘▬♩

https://maps.gsi. go.jp/ ○ꜟ♁ ╩  

 

┘                             

ᵑ  2004⁸2009⁸2012⁸2015⁸2018⁸2022 ◘▬◒ꜟ  

     ─╒⅛⁸ ☿fi♃כ⌐╟╡ 2013 ⅛╠ 2014

╕≢⁸ ─ ─⸗♬♃ꜞfi◓ ⅜ ↕╣≡⅝√

☿fi♃2014 כ, 

2015  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

 

50 km
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◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

◖◦☺꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

►Ⱶ♠Ᵽⱷ ◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

─ ⌐≈™≡│⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞ  

2004 ─ ≢ ⇔√ ⅛ ⌐⅔™≡ m×50m─ⱬꜟ♩◖♪ꜝ⁸♩כ

1,200 ⁸ - - ⁸○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔√ - - ⁹

─ 2022 ⌐│⁸ ─ │ 632 63 146 ⁸ │ 0.53

0.32 0.73 ≤⌂╡⁸2004 ─ ─ ≤ ⇔≡⁸ │

╙ ⅛∫√ - - ⁸ - - ⁹ 

 

 

- -  ─ ( )≤ ⁸►Ⱶ♠

Ᵽⱷ ─ⱷ⸗◌꜡◓☿○○ה  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

- -  ─ ─○○Ⱶ☼♫◑♪ꜞ ┘  

 

100 m

(/ ) (/ ) ( ) (/ ) ( ) (/ ) ( )

1 84 0.42 87 0.44 3.6 - - - 72 0.36 -17.2

2 97 0.49 121 0.61 24.7 - - - 134 0.67 10.7

3 59 0.30 60 0.30 1.7 68 0.34 13.3 62 0.31 3.3

4 47 0.24 47 0.24 0.0 49 0.25 4.3 48 0.24 2.1

5 105 0.53 114 0.57 8.6 - - - 107 0.54 -6.1

6 90 0.45 106 0.53 17.8 - - - 112 0.56 5.7

482 0.40 535 0.45 11.0 - - - 535 0.45 0.0

No.

2004 2009 2012 2013
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2012 ≤ 2015 │ ≤ ⌐╟╢ ─√╘ ─ │  

─ │⁸ ⇔√  

 

 
- -  ─ ─○○Ⱶ☼♫◑♪ꜞ─  

 

╕√⁸ ─ ╩ ∆╢√╘⁸CCD◌ⱷꜝ╩ ™≡ ─ ⌐ ∆╢

─ ╩ ∫≡™╢ │ ⌐ 60 80 ⁹∕─ ⁸2022 ─

⅜ ↄ≡ ─ │ ↄ │ 36.2 ≤⌂∫√⁹2012 27.7 ┘ 2013

8.3 ≤ ⇔≡ ⅛∫√⅜⁸ ™ ⌐№∫√ 2014 2014 70.4 ⁸2015

75.0 ⁸2018 64.2 ╟╡│ ⇔√⁹ 

⌂⅔⁸ ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─ ╩ ∆╢√╘⁸2015 ⌐│⁸100m◓

ꜞ♇♪≢ ∫√ ╩╙≤⌐ ╩ ⇔⁸ ⌐╟∫≡ ◓ꜞ♇♪ ─ ─

╩ ≢ ⌐ ⇔√ - - ⁹↓╣╕≢⁸ ≤⇔√ 31⅛ ─◓ꜞ♇♪─℮

∟ ─ ⅛ ≤ ─ 12⅛ ╩ ⇔√╕╕≢№╢⁹ ⁸ ─○○Ⱶ☼♫◑♪

ꜞ─ ╩ ∆╢ ⌐│⁸ ◓ꜞ♇♪≢─ ╙ ℮ ⅜№╢⁹ 

 

(/ ) ( ) (/ ) ( ) (/ ) ( ) (/ ) ( )

1 63 0.32 -12.5 - - - 81 0.41 28.6 83 0.42 2.5

2 125 0.63 -6.7 - - - 136 0.68 8.8 135 0.68 -0.7

3 65 0.33 4.8 59 0.30 -9.2 80 0.40 35.6 63 0.32 -21.3

4 47 0.24 -2.1 47 0.24 0.0 57 0.29 21.3 68 0.34 19.3

5 90 0.45 -15.9 103 0.52 14.4 118 0.59 14.6 137 0.69 16.1

6 114 0.57 1.8 139 0.70 21.9 144 0.72 3.6 146 0.73 1.4

504 0.42 -5.8 - - - 616 0.51 22.2 632 0.53 2.6

No.

2015 2018 20222014

0

0.2

0.4

0.6

0.8

2004 2009 2012 2013 2014 2015 2018 2022

/

No.1

No.2

No.3

No.4

No.5

No.6
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- -  ─ 100m◓ꜞ♇♪ ⁸◓ꜞ♇♪ ─ │

─ ╩⁸ │ ╩ ∆ 

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

►Ⱶ♠Ᵽⱷ  

─►Ⱶ♠Ᵽⱷ │⁸ 20m×30m─ ≤∕╣⌐ ↄ ─ ⅛╠⌂╡⁸

│ ≤™ↄ╠⅛─ ≢⁸↓╣╠─ ─ ⌐ ⅜ ╠╣╢⁹↓─ │⁸2011

─ ⌐ ℮ ─ ⌐╟╡∕─ ⅜ ≢ ╕╡⁸╕√ ─ ╩ ↑

⌂⅛∫√ ≢│ ⌐╟╡ ⅜ ╦╣√  2011⁹ ≢│⁸2011 ─

─ ⌐ ↕╣√ 16.5m⁸√∞⇔ 2018 ⌐ ─ ⅜ ⌐

╟∫≡ ⇔≡⅔╡⁸ m ⇔⁸ 11m─ ╩ ⇔√ ─ m ≢ ╩

⇔⁸ ─ ┘ ─ 15cm ⁸ 10cm ┘ ╩

╩ ⇔√⁹ m ╩ ⅎ╢ ⌐≈™≡│⁸ ╩ ⇔ ⅛╠─ ╩ ⇔

√⁹►Ⱶ♠Ᵽⱷ ─ │∕─ ⅛╠ ╩ ≢⅝⌂™√╘⁸►Ⱶ♠Ᵽⱷ ≤⇔≡╕≤╘√⁹ 

2022 │⁸►Ⱶ♠Ᵽⱷ ⅜ ⌂ │ ≢№╡⁸2014 ─ 44 ⁸2018 ─ 13

≤ ═ ⇔≡™√⁹™∏╣─ ╙⁸ │ ─ ╩ ⇔≡™╢√╘⁸ ─ ⅜ ≢⁸

╒≤╪≥─ ≢ ╩ ⇔ ╣≡ ╩ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹╕√⁸2022 ⌐│

─ ─●꜠ ⌐⅔™≡⁸ ⌐ ∆╢ ─►Ⱶ♠Ᵽⱷ ⅜☿fi◘כ◌ⱷꜝ

≢ ↕╣√⁹⌂⅔⁸2012 ⌐ ─ ≢ ⇔™ ─ ⅜ ↕╣≡™╢

 2014⁹ 

►Ⱶ♠Ᵽⱷ ─ ─√╘⌐ ∫√ 2022 ─ ≢│⁸2.5 ─ ≢◖◦☺

꜡►Ⱶ♠Ᵽⱷ ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ╩ ⇔√⁹

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ╩ ↄ ≢ ─ ╩ ∆ ⅜ ↕╣√⁹ 

 

╕≤╘                                 

─○○Ⱶ☼♫◑♪ꜞ─ ⌐⅔™≡⁸2011 ─

≢ ─ ⌂ │ ↕╣∏⁸○○Ⱶ☼♫◑♪ꜞ┼─ ─ │ ≢№╢≤

10

30

5

25

80

25

10

60

25

<5

90

80

20

15

40

10

8050

<10
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ⅎ╠╣√⁹╕√⁸2022 ─ │⁸↓╣╕≢≢ ─ ≢№∫√√╘⁸○○Ⱶ☼♫◑♪

ꜞ─ ≤⇔≡│ ⌐ √╣≡™╢≤ ⅎ╠╣√⁹ 

≢⁸ ─►Ⱶ♠Ᵽⱷ ≢│⁸2011 ─ ╙ ⅜

╖ ⌂ ≢№╡⁸►Ⱶ♠Ᵽⱷ ⅜ ⌂ ╙ ⇔≡™√⁹√∞⇔⁸ ⌐

⇔√►Ⱶ♠Ᵽⱷ ─ ≢│⁸►Ⱶ♠Ᵽⱷ ≡⅜ ↕╣⁸╒≤╪≥─ ≢

⅜ ↕╣√⁹↕╠⌐⁸ ─ ─●꜠ ≢│ ⌐ ∆╢ ─►Ⱶ♠Ᵽ

ⱷ ⅜☿fi◘כ◌ⱷꜝ≢ ↕╣≡⅔╡⁸►Ⱶ♠Ᵽⱷ ⅜ ≢ ⇔≡ ⇔≡

™╢ ⅜ ↕╣√⁹ 

│⁸ ─►Ⱶ♠Ᵽⱷ ⅜ ⌐ ∆╢ ─ ≢№╢⅜⁸ ╩ ™

≡ │╒≤╪≥ ↕╣≡™⌂™  2011⁹ ⌐⁸◒꜡◖◦☺꜡►Ⱶ

♠Ᵽⱷ─ ≢ ↕╣≡™╢ │⁸ ─ ⌐ │ ≤♃Ⱪ

─ │  2011 ─╖≢№╢⁹⇔√⅜∫≡⁸ ─►Ⱶ♠Ᵽⱷ

─⸗♬♃ꜞfi◓╩ ⇔⁸ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

ủ  

Ⱪ♇◒Web♃כ♦♪♇꜠≡╦™ (2014)   

☿fi♃כ  

2014 25 ⁸2015 26  

 ( 2011)  . 23

◘fi♩ꜞכ .   
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10 №⇔∂╕  

◘▬♩                              

ᵑ     

ᵒ ─   

ⱡ  

ⱡ ─►ⱵⱠ◖⅔╟┘►♩►  

ᵓ  

│⁸ ─ ⅛╠ 14 ─ ⌐ ∆╢ ≢⁸ ⅛╠

⅜ ↕╣≡™╢ ─ ─ 1.2 ⌐ ∆╢ - 10- ⁹ 800m⁸

500m⁸ 47m⁸ 90,000 ≢ ─ ≢№╢⁹ │⁸ꜘⱩ♠

Ᵽ◐⁸♃Ⱪ ┘◒꜡ⱴ♠─ ⌐ ╦╣⁸ │ ╕√│ ⅜ ⇔≡™╢⁹

│⁸2011 ─ ≢ ≢ m ⇔√╒⅛⁸ ─

≢│⁸ ≤⁸ ⌐│ ⌐╟╡⁸ ⌐ ⇔√ ─ ≢

⅜ ╠╣√⁹ 

⌐ ≢ ⅜ ⅝⌂ ≤⇔≡⁸ ≤ ⅜№╢ - 10- ⁹ │⁸ ─

0.5 ⌐ ⇔⁸ │ 40,000 ≢№╢⁹ │ 15m─ ─ ≢№╡⁸

│ꜘⱩ♠Ᵽ◐⅜ ∆╢ ⌐ ╦╣╢⁹ │⁸ ─ 2.5 ⇔⁸

20,000 ≢№╢⁹ ⌂ │ ┘ ≢⁸ ⌐ ⅜№╢⁹ 

 

ᵔ ─  

⌐│⁸►♩►⁸○○Ⱶ☼♫◑♪ꜞ⁸►ⱵⱠ◖─ ─ ⅜ ⇔≡⅔╡⁸ ─►♩

► ─ ≢№╢  1973⁹╕√⁸ ─ ⅜ ⌐ ∆╢ │

⌐⌂™⁹○○Ⱶ☼♫◑♪ꜞ≤►♩►│⁸ ⌐ ⇔≡⅔╡⁸ ─ꜘⱩ♠Ᵽ◐ה♃Ⱪ─

┘ ─ ╛ ⌐ ─ ⅜№╢ - 10- ⁹ ⌐╟╢ ─

─ ⅛╠⁸╒≤╪≥─○○Ⱶ☼♫◑♪ꜞ│ ─ ┼⁸►♩►│ ─ ╛

─ ┼∕╣∙╣ ╢ ⅜№╡⁸ ≢│ ⅜ ∆╢↓≤⅜ ⅛∫≡™╢⁹√∞⇔⁸

─ ─ │ ≢№╢√╘⁸ ─ ≢ ─ │ ≢⅝⌂™⁹2005 ─

⌐⅔™≡⁸ ≤ ⌐╙⁸►♩►№╢™│○○Ⱶ☼♫◑♪ꜞ≤ ⅎ╠╣╢ ⅜ ↕

╣≡™╢⁹ ≢│⁸►Ⱶ►─ ╙ ↕╣≡™╢⁹ 
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- 10-  ┘  

►▼Ⱪ◘▬♩ https://maps.gsi.go.jp/ ○ꜟ♁ ╩  

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ♪ⱩⱠ☼Ⱶ  

─⧵ה  

 

ᵖ ╛ ─  

≢│♪ⱩⱠ☼Ⱶ⅜ ⇔≡⅔╡⁸ ╛ ⁸ ─ ⌐╟∫≡►ⱵⱠ◖⁸

○○Ⱶ☼♫◑♪ꜞ⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ ┘►♩►─ ⅜ ↕╣≡™╢  1973⁸

☿fi♃2015⁸ כ ♃כ♦ ╠ ⁹

│⁸2016 ⅛╠ 2024 ╕≢⌐ ⁸ ⌐╟╢♪ⱩⱠ☼Ⱶ ╩ ⇔√⁹

↓╣⌐╟∫≡♪ⱩⱠ☼Ⱶ│ ⇔⁸2021 ⌐↓╣╕≢ ≢ ─⌂⅛∫√◖◦☺꜡►

Ⱶ♠Ᵽⱷ─ ≤ ∟ ─ ⅜ ─ ⌐╟∫≡ ╘≡ ↕╣√ -

10- ⁹ 

 

 

2 km
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- 10-  ─ ≢ ↕╣√◖◦☺꜡►Ⱶ♠Ᵽⱷ─  

 

 

┘                             

ᵑ  2004⁸2007⁸2011⁸2016⁸2019 ◘▬◒ꜟ 5  

     ─╒⅛⁸ ☿fi♃כ⌐╟╡ 2012 ⅛╠ 2015

╕≢⁸ ─ ─⸗♬♃ꜞfi◓ ⅜ ↕╣≡⅝√

☿fi♃2013 כ-

2016  

⁸ ╠ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

►♩► ♅♪ꜞ ►Ⱶ☻☼ⱷ ►♩► ⁸  

►♩►─ ⌐≈™≡│⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞה►♩►  

2007 ┘ 2013 ─ ≢ ⇔√ 14⅛ ─ m× 20 90m⁸ - 10-

⁸ - 10- ⌐⅔™≡⁸ ┘ ╩ ⇔√⁹⌂⅔⁸ ─ ╛ ╡─√╘⁸

No. ─ │ 90m⅛╠ 88m⌐⁸No.10─ │ 55m⅛╠ 50m⌐⁸∕╣∙╣ ⇔√⁹

─ │⁸ ─ ─╖≢ ∆╢↓≤│≢⅝⌂™⅜⁸ ≢ ⅜ ≤

≢ ⌡ ╖ ↑≡™╢ ⅜ ╘╠╣√↓≤⅛╠⁸ ≢│ ⌐ ─

╩○○Ⱶ☼♫◑♪ꜞ⁸ ─ ┘ ─ ╩►♩►≤ ⇔√⁹ │⁸ ⌐╟∫

≡ ╩ ⇔√⁹ 
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- 10-  ─  

 

 

- 10-  ─○○Ⱶ☼♫◑♪ꜞ ⁸ ≤►♩► ⁸

─ ה ─  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

─ ⁸ 14 ─ │⁸►♩► 0.76 880 ⁸○○Ⱶ☼♫◑♪ꜞ

0.30 246 ≤⌂∫√⁹►♩►─ │⁸ ╩ ⇔√ 2007 ⅛╠

⌐№╡⁸22.8 ⇔√ 10 ⁹○○Ⱶ☼♫◑♪ꜞ─ │⁸ 2016 ⅛╠

23.6 ⇔√ 10 ⁹ ⌐⁸ ─ 0.25 │ ⌂ 66.7

╩ ⇔√⁹⌂⅔⁸2007 ⅛╠ ╩ ⇔≡™╢ ⅛ ─ No. ⁸ ⁸10 ─

 

6
5

4

3

2 1

7

8

11

10

9

0 150 m 12

13

14
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╙ 2016 ≤ ⇔≡ 22.2 ⇔√⁹ 

 

- 10-  ─►♩►─ ≤  

 

─ ─ │ 2012 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( / ) ( / ) ( / ) ( / ) ( / ) ( / ) ( / ) ( / )

1 80 84 1.05 68 0.85 61 0.76 49 0.61 52 0.65 43 0.54 45 0.56 40 0.50 ○○▬♃♪ꜞ

2 80 118 1.48 78 0.98 75 0.94 77 0.96 88 1.10 83 1.04 83 1.04 83 1.04 ○○▬♃♪ꜞ

3 80 79 0.99 70 0.88 76 0.95 70 0.88 81 1.01 79 0.99 53 0.66 58 0.73 ◌⸗☺◓◘⁸

4
ꜘⱩ♠Ᵽ◐ ⁸

│ ⌐

5 200 240 1.20 192 0.96 188 0.94 174 0.87 165 0.83 169 0.85 142 0.71 158 0.79 ꜜ◦

6
200

(198)
197 1.09 174 0.97 145 0.73 165 0.84 155 0.79 153 0.78 143 0.72 128 0.64

ꜘⱩ♠Ᵽ◐ ⁸ │ ⁸ │○○▬
♃♪ꜞ⁸▪◦⁸◌⸗☺◓◘

7 120 104 0.87 156 1.30 129 1.08 130 1.08 109 0.91 102 0.85 95 0.79 101 0.84 ○○▬♃♪ꜞ

8 200 180 0.90 238 1.19 240 1.20 251 1.26 234 1.17 218 1.09 181 0.91 193 0.97 ○○▬♃♪ꜞ

9 120 93 0.78 97 0.81 82 0.68 89 0.74 80 0.67 75 0.63 74 0.62 79 0.66 ○○▬♃♪ꜞ

10
ꜘⱩ♠Ᵽ◐ ⁸

│ ⁸ │○○▬♃♪ꜞ

11 80 25 0.31 27 0.34 32 0.40 28 0.35 36 0.45 26 0.33 35 0.44 40 0.50 ○○▬♃♪ꜞ

12
ꜘⱩ♠Ᵽ◐ ⁸

│ ⁸♥▬◌◌☼ꜝ

13
ꜘⱩ♠Ᵽ◐ ⁸

│ ⁸♥▬◌◌☼ꜝ

14
ꜘⱩ♠Ᵽ◐ ⁸

│

1160
(1158)

1120 0.98 1100 0.96 1028 0.89 1033 0.89 1000 0.87 948 0.82 851 0.73 880 0.76

2019

►♩►

No
⁷

2019⁸ ⌐╟╢

( )

2007 2011 2012 2013 20162014 2015
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- 10-  ─○○Ⱶ☼♫◑♪ꜞ─ ≤  

 

─ ─ │ 2012 ─  

 

►♩►─  

2013 ─ ⌐╟∫≡ ⌐⅔↑╢►♩►⅜ ≤ ⅎ╠╣╢ ┘ ─ │

24,893 ≤ ↕╣√ ☿fi♃2014⁹ כ↓─ ≤

─ 0.76 ⅛╠⁸2019 ─►♩►─ │ 18,919 ≤ ↕

╣√⁹ ⌐╟∫≡ ╠╣√ 2016 ─ 18,172 ≤ ⇔≡ 4.1 ⇔

√⁹⌂⅔⁸↓─ ⌐│⁸ ≤ ─ ─ ⌐⅔™≡⁸○○Ⱶ☼♫◑♪ꜞ

─ ⅜™ↄ╠⅛ ╕╣≡™╢ ⌐ ∆╢ ⅜№╢⁹ 

 

○○Ⱶ☼♫◑♪ꜞ─  

 2013 ─ ⌐╟∫≡⁸ ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─ ≤ ⅎ╠╣╢

│⁸ ─ ™ ⅛ ⅜ 14,122 ⁸ ─ ™ ⅜ 38,977 ≤

↕╣√ ☿fi♃⁸≡∫⅜√⇔2014⁹ כ ≢│⁸ ─

No. ≤ No. ─ 0.39 ≤⁸ ─ No.10≤ No.12 14─

0.25 ╩⁸∕╣∙╣─ ─ ⌐ ∂≡ ╩ ⇔√⁹∕─

⁸2019 ─○○Ⱶ☼♫◑♪ꜞ─ │⁸ ≢ 5,508 ⁸ ≢ 9,744 ─

15,252 ≤ ↕╣√⁹ ⌐╟∫≡ ╠╣√ 2016 ─ 10,790 ≤

⇔≡ 41.4 ⇔√⁹⌂⅔⁸↓─ ⌐│⁸ ≤ ─ ─ ⌐⅔™

 

( / ) ( / ) ( / ) ( / ) ( / ) ( / ) ( / ) ( / )

1 ○○▬♃♪ꜞ

2 ○○▬♃♪ꜞ

3 ◌⸗☺◓◘⁸

4 120 50 0.42 31 0.26 41 0.34 32 0.27 35 0.29 35 0.29 33 0.28 39 0.33
ꜘⱩ♠Ᵽ◐ ⁸

│ ⌐

5 ꜜ◦

6
152

(162)
81 0.45 47 0.26 85 0.52 78 0.50 84 0.54 65 0.42 62 0.41 66 0.43

ꜘⱩ♠Ᵽ◐ ⁸ │ ⁸ │○○▬
♃♪ꜞ⁸▪◦⁸◌⸗☺◓◘

7 ○○▬♃♪ꜞ

8 ○○▬♃♪ꜞ

9 ○○▬♃♪ꜞ

10
200

(220)
98 0.45 70 0.32 82 0.37 71 0.36 87 0.44 70 0.35 63 0.32 88 0.44

ꜘⱩ♠Ᵽ◐ ⁸
│ ⁸ │○○▬♃♪ꜞ

11 ○○▬♃♪ꜞ

12 160 23 0.14 29 0.18 22 0.14 29 0.18 36 0.23
ꜘⱩ♠Ᵽ◐ ⁸

│ ⁸♥▬◌◌☼ꜝ

13 80 0 0.00 1 0.01 0 0.00 0 0.00 3 0.04
ꜘⱩ♠Ᵽ◐ ⁸

│ ⁸♥▬◌◌☼ꜝ

14 120 10 0.08 9 0.08 7 0.06 12 0.10 14 0.12
ꜘⱩ♠Ᵽ◐ ⁸

│

832
(502)

229 0.44 148 0.28 208 0.41 214 0.26 245 0.29 199 0.24 199 0.24 246 0.30

20192013 2014 2015 2016

○○Ⱶ☼♫◑♪ꜞ

No
⁷

2019⁸ ⌐╟╢

( )

2007 2011 2012
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≡⁸►♩►─ ⅜™ↄ╠⅛ ╕╣≡™╢ ⌐ ∆╢ ⅜№╢⁹ 

 

►ⱵⱠ◖  

 ─ ─ ⁸ ┘ ≢►ⱵⱠ◖─ ┘ ╩

⇔√⁹►ⱵⱠ◖─ ╩ ∆╢√╘⁸2019 │ ─►ⱵⱠ◖ ⌐ ⌐

⅛ m×50m ╩ ⇔⁸ ╩◌►fi♩⇔√⁹∕─ ⁸►ⱵⱠ◖─ │

128 0.64 ≢№∫√⁹2015 ─ ⅛╠ ╠╣√►ⱵⱠ◖─ 50,625

≤⁸ 0.64 ╩ ↑ ╦∑╢≤⁸ ⌐⅔↑╢►ⱵⱠ◖─ │ 32,400 ≤

↕╣√⁹ 

 

╕≤╘                                 

≢ ∆╢►♩►─ ⌐⅔™≡⁸ ─ │ ₁ ⇔⁸ ⌂ↄ≤

╙ ⅜ ↕╣√ 2007 22.8 ⇔√⅜⁸ 2016 ≤ ∆╢≤ 4.1 ⇔

√⁹○○Ⱶ☼♫◑♪ꜞ─ │⁸ ⌐╟∫≡ ⇔√⅜⁸ 2016 ≤ ⇔≡ 23.6

⇔⁸ ⌐ ─ ─ ⅜ ≢№∫√⁹ ⁸ ≤ ה ─ ⌐⅔

↑╢►♩►≤○○Ⱶ☼♫◑♪ꜞ─ ─ ╩ ∆╢√╘⌐ ∫√ ┘ CCD◌

ⱷꜝ ≢│⁸►♩►│ ↄ ↕╣∏⁸ ⌂ ≢│⌂™⅜ ⌐ ∆╢ ╙ ⌂

⅛∫√⁹⇔√⅜∫≡⁸►♩►─ │ ≤⇔≡ ⌂™ ⌐№╢≤ ↕╣√⁹ 

↓─ ─└≤≈≤⇔≡⁸↓╣╕≢⌐ ≢ ─ ⅜ ╛ ⁸ ─

⌐╟∫≡ ↕╣≡™╢ ─♪ⱩⱠ☼Ⱶ─ ⅜ ⅎ╠╣╢  1973⁸

☿fi♃2015⁸ כ ♃כ♦ ╠ ⁹ ─ Ⱡ☼Ⱶ ♪ⱩⱠ

☼Ⱶ╛◒ⱴⱠ☼Ⱶ ⌐╟╢ ─ │ ⌐╙ ⌂ ≤⌂∫≡⅔╡⁸

─ ⅝⌂ ≤⌂∫≡™╢ Mulder et al. 2011 ⁹ ⌐ ─ ─ ╛ │ ↕

╣╛∆ↄ⁸ ┼─ │ ⅝™⁹↓╣╕≢ ≢│ 2016 ─ ⅛╠ 2024

─ ⌐⁸ ⅜ ─ ╩ ™⁸♪ⱩⱠ☼Ⱶ─ ⌐ ⇔

≡™╢⁹►♩►⅜ ⌂™ ⌐№╢ ≢⁸2021 ⁸↓╣╕≢ ≢ ─⌂⅛∫√◖◦

☺꜡►Ⱶ♠Ᵽⱷ─ ≤ ∟ ─ ⅜ ─ ⌐╟∫≡ ╘≡ ↕╣√

ONLINE 2011⁹ ─ │Ⱡ☼Ⱶ ─ ≤ ⅎ╠╣⁸ ─

⅜ ↕╣╢⁹∕─√╘⁸ ╙ ⇔≡ ─⸗♬♃ꜞfi◓╩ ↄ ™⁸

─ ╩ ∆╢↓≤⅜ ≢№╢⁹╕√⁸2011 ─ ─ ⌐╟∫

≡ ↓∫√ ─ ┘ ┼─ ⌐╟╢ ─ ≤ ┼─ ⌐≈™≡

╙ ⅜ ≢№╢⁹ 

 

ủ  

 ( 1973)   

☿fi♃24 (2013) כ

  

☿fi♃כ  
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2014 25 ⁸2015 26 ⁸2016 27  

ONLINE (2011) ◖◦☺꜡►Ⱶ♠Ᵽⱷ─└⌂⁸ ה ≢  ≢ ⅝

ↄ  

Mulder CPH, Anderson WB, Towns DR. & Bellingham PJ (2011) Seabirds Islands, Ecology, 

Invasion, and Restoration. Oxford Unversity Press, Oxford.  

 ( 2011)  .  23

◘fi♩ꜞכ  
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11 ה ╕∂ↄ╚⇔⅔ה╕⇔┘≥  

◘▬♩                              

ᵑ     

ᵒ ─   

 

►ⱵⱠ◖  

ᵓ  

│⁸ 39 ─ ⌐ ⇔⁸ ≤─ │ ≤

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

№╢ - 11- ⁹ ╕≢│ ⅛╠─ ⅜ ⇔≡⅔╡⁸ 158 ─

≢№╢ 

http://www.city.sakata.lg.jp/shisei/toukei/ toukeichosakekka/toukei_chiikibetsu.

html ⁹ ⅔⇔╚ↄ∂╕ │⁸ ─ 1.5 ⌐ ∆╢ 200m⁸ 72m─

─ ≢№╢ - 11- ⁹ ─ 500m⌐│ 28m ─

⅜№╢⁹ 

 

ᵔ ─  

─ ≤ ┘ ─ ⌐ ∆╢ ─ ⅛ ⅜►ⱵⱠ◖ ≢№╡⁸

⅜↓↓≢ ⇔≡™╢⁹►ⱵⱠ◖─ │⁸1936 ⌐  1937⁸1971

⌐  1972⁸1997 ⌐ 15,600  1998 ≤

↕╣≡™╢⁹⌂⅔⁸2014 ─ ≢ ≢│⁸►ⱵⱠ◖─ ⅜ ↄ ↕╣⌂⅛∫√⁹

≢│►Ⱶ►─ ⅜ ↕╣≡™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ⱡ◖  

 

ᵖ ╛ ─  

─ - 11- ⁸ - 11- ≤ ─►ⱵⱠ◖ │⁸1938 13

⌐ ─ ⌐ ↕╣⁸1963 38 ⌐ ⌐ ↕╣≡™╢⁹2014

⌐ ─►ⱵⱠ◖ ⅜ ⇔√⅜⁸ ⌐│⁸ ─ ⌐ ⇔√ ⇔√Ⱡ◖

⅜ ⇔⁸►ⱵⱠ◖ ┼─ ╛ ─ ⅜ ↕╣≡™╢↓≤⅛╠►ⱵⱠ◖

─ ─└≤≈≤ ⅎ╠╣≡™╢ ╠ 2016⁹ │ 2024 ⅛╠ ►ⱵⱠ◖

╩ ∟ →⁸ ─ ╛ ─ ⌐ ↑√ ╩ ⇔√⁹ 
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- 11- ה  ─  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

 

- 11-  ─ ┘ ─ ( )  

 

┘                             

ᵑ  2004⁸2009⁸2014⁸2019 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►ⱵⱠ◖ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

►Ⱶ►: ◌♠○♪ꜞ ► ► ⁸  
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─►ⱵⱠ◖ 2019 15  

 

ᵓ ה ה▪ꜞ◄ ─  

►ⱵⱠ◖  

2004 ⌐ ┘ ⌐ ⇔√ ⅛ ─ m×20m⁸ 240

≤ ⌐ ⇔√ ⅛ ─ m×20m⁸ 160 ⌐⅔™≡ - 11-

►ⱵⱠ◖─ ≤ ╩ ⇔√⁹ ─ │⁸ ⌐╟╢ ≢ ⇔√⁹∕─ ⁸

2019 ─ │⁸ ─ ≢ ⁸ ≢ 0.96 1.48 ≢№∫√

11 ⁹ ≢│ 2014 ⌐ ™≡ 2019 ╙ ⅜ ↄ ↕╣⌂⅛∫√⁹ 

 

- 11-  ─►ⱵⱠ◖ ┘  

 

 

≢│⁸ ─ ─ ≤ 1,100 ─ ⁸ ─♫◑♫♃●ꜘ

─ ≤∕─ 470 ─ ⁸○○▬♃♪ꜞ ─

≤∕─ 780 ─ ⁸↕╠⌐ ─ ⁸ ⁸ ─ ◌►fi♩⇔√ ╩

ⅎ⁸2004 ⌐ 1,301 1,093 ⁸ ◌►fi♩ 208 ⁸2009 ⌐ 1,504

1,373 ⁸ ◌►fi♩ 131 ≤ ↕╣√⅜⁸2014 ┘ 2019 │

≢ │ ↄ ↕╣∏ ⅜ ⇔√ - 11- ⁹╕√⁸ ╩ ↄ ─ ≢

╙ ─♫● ╛ ─ ╛ ⌂≥≢►ⱵⱠ◖─ ⅜ ↕╣⁸ ┘ ⅛╠─

─ ◌►fi♩⌐╟∫≡ 2004 ⌐ 391 ⁸2009 ⌐ 15 ⁸2014 ⌐ 100 ⁸2019 ⌐

203 ⅜ ↕╣√ - 11- ⁹ 

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

80 18 0.23 -100.0 0 0.00 - 0 0.00 - 0 0.00

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

240 134 0.56 29.1 173 0.72 -100.0 0 0.00 - 0 0.00

80 40 0.50 87.5 75 0.94 10.7 83 1.04 -7.2 77 0.96

80 61 0.76 -1.6 60 0.75 65.0 99 1.24 19.2 118 1.48

160 101 0.63 33.7 135 0.84 34.8 182 1.14 7.1 195 1.22

( )

20192014

m2

2004

( )

2009

( )
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⁸ ≢│⁸♫◑♫♃●ꜘ ─ ≤∕─ 1,550 ⁸Ɫⱴ♬

fi♬◒ ─ ≤∕─ 340 ⅛╠⁸2004 ⌐ 1,033 ⁸2009 ⌐ 1,712

⁸2014 ⌐ 2,034 ⁸2019 │ 1,991 ≤ ↕╣√⁹2004 ⌐№∫√⅜⁸

2019 │ 2014 ≤ ─ ≢№∫√ - 11- ⁹ 

 

 

- 11-  ─►ⱵⱠ◖─ ╩ ↄ │

◌►fi♩⌐╟╢  

 

►Ⱶ►  

2019 ⌐ ─ ≢ 17 ≤ ⌂ↄ≤╙ ⅜ ↕╣√⁹ ─ ╙ ↕╣

√↓≤⅛╠ ≢№╢≤ ⅎ╠╣√⁹╕√⁸ ≢ 53 ⁸ ─ ≢

32 ⅜ ↕╣√⁹↓╣╕≢ ≢│⁸2004 │ 165 ⁸24 ⁸2009 │ 122 ⁸29

⅜ ↕╣≡™╢⁹2014 │ ┘ ─ ≢ │ ↕╣⌂⅛∫√⁹ 

 

╕≤╘                                 

─►ⱵⱠ◖─ ╩ ╗ │⁸2004 2,703 ⁸2009 3,259 ⁸2014

2,134 ≢⁸2019 │ 2,194 ≤⌂╡⁸2014 ⌐ ─ ⅜ ⇔≡ │ 2,000

≢ ⇔√⁹ ⅛╠ 1.5 ╣√ ⌂≥ ─ ┼ ⇔√ │№╢

⅜⁸ ─ │ ─ ⌐№╡⁸↓╣╕≢ ─ │ ╠⅛⌐≢⅝≡™⌂™⁹ 

⌐│⁸ ─ ⌐ ⇔√ ⇔√Ⱡ◖⅜ ⇔⁸►ⱵⱠ◖ ┼─

╛ ─ ⅜ ↕╣≡™╢↓≤⅛╠►ⱵⱠ◖ ─ ─└≤≈≤ ⅎ╠╣≡™╢

╠ 2016⁹ │⁸ ⅝≢ ╕≢ ⅜ ↕╣≡⅔╡⁸►ⱵⱠ◖ ≢№∫√

┼─Ⱡ◖─ ╡│ ≢№╢⁹╕√⁸ │ Ⱪ꜡♇◒⅛╠ m ⌐№╢⅜⁸2014 ⌐

Ⱡ◖─ ⅜ ↕╣≡™╢⁹⇔√⅜∫≡⁸ ╙►ⱵⱠ◖─ ─⸗♬♃ꜞfi◓≤ ∑≡

┼─Ⱡ◖─ ⌐ ⇔⁸ ╩ ∆╢ ⅜№╢⁹╕√⁸ ─►ⱵⱠ◖─

╩⸗♬♃ꜞfi◓∆╢√╘⁸♪꜡כfi⌂≥╩ ⇔√⸗♬♃ꜞfi◓ ─ ╙ ≢№╢⁹ 

0

500

1000

1500

2000

2500

2004 2009 2014 2019

( )
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⌂⅔⁸ │ 2024 ⅛╠ ►ⱵⱠ◖ ╩ ∟ →⁸ ─ ╛

─ ⌐ ↑√ ╩ ⇔≡™╢⁹ 

 

ủ  

 ( 1937) ─►ⱵⱠ◖ : 59 - 65  

 (1998)  

ה ה  (2016) ─►ⱵⱠ◖ ─Ⱡ◖⌐╟╢ .

 47: 123 - 129.   

 (1972)  ₈ ה ₉  

 

 

 



 

73 

 

12 ה ╕∂ⅎ⌂∞√ה╕∂∑┌╪⅔  

◘▬♩                              

ᵑ     

ᵒ ─   

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ᵓ  

⁸ │ ─ ≢№╢ - 12- ⁹ 

 

 

- 12- ה   

 

│⁸ ─ ⅛╠ ┼ ⌐ ∆╢ ≢⁸ ∆╢ ≤™ↄ≈⅛─

⅛╠⌂╢⁹ ≢ ╩ ℮ ─ ─ ⁸ - 12- │⁸ 350m⁸

370m⁸ 1,300m⁸ 77,000 ≢⁸ │ ─ ⅜ ≤⌂∫≡™╢

│ 10 50m─ ─ ≢№╢⁹ │ ⅛╠ ⌐ ℮ ╩ ≤∆╢ ≢ │

69m≢№╢⁹ ─ │☻☻◐⁸☻◕─ ≢№╡⁸ ™⌐ ─◦ꜗꜞfiⱣ▬╛

ꜘⱩ♬♇◔▬─ ⅜ ╠╣╢⁹ ┼─ │ ≤ ─ ⅛╠ ≢№╡⁸ ⅛

╠ ┼ ┘ ╢⁹⌂⅔⁸ ─ ─ │ ─╒≤╪≥⅜ 50m╒≥─ ≢№

╡⁸ ─ ≢│ ─ ─ ┼─ │ ≢№╢⁹ ╡⅜⌂™ ╡₈ ₉

│ ─ ╩ ∆⁹ 

│⁸ ⅛╠ ┼ ⌐ ∆╢ ≢⁸ 150m×250m≤ 150m×

300m─ ≤ ↄ─ ⅛╠⌂╢ - 12- ⁹ ⌐ ∆╢ ─ │ 60m≢⁸

│ 10₩50m─ ─ ⁸ │ ≤ ∂╡─ ≢ │╒╓⌂™⁹ │ ─

╟╡ ≢№∫√⅜⁸2010 ⌐∕─ ⅜ ╣√√╘⁸ ─ │ ─ ─ ⌐

╠╣⁸ ⅜ ⌐ ⌂ ─╖ ⅜ ≢№╢⁹ 
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- 12-  ≤  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

ᵔ ─  

≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸○כ☻♩fi►Ⱶ♠Ᵽⱷ⁸○○Ⱶ☼♫◑♪ꜞ⅜ ∆╢⁹

↕╠⌐⁸2014 ─ ≢ ⌐⅔™≡ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ⅜ ↕╣⁸ ≢│

⌐≈≠⅝ ⅛ ─ ≤⌂∫√⁹ ≢│ ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸○

⅜◖fi►Ⱶ♠Ᵽⱷ⁸○○Ⱶ☼♫◑♪ꜞ⁸►ⱵⱠ♩☻כ ∆╢⁹╕√⁸2017 ─ ≢│

≢ ⅛╠▪♫♪ꜞ─ ⅜ ↕╣√√╘⁸ ⇔≡™╢≤ ⅎ╠╣√⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ◌ꜝ☻ ⁸◦ⱴⱫⱦ  

 

ᵖ ╛ ─  

┘ │ ⌐ ⇔⁸ │ ⅜

≢№╢⁹ ≢│⁸2011 22 ⅛╠ ─◌fiⱶꜞ►Ⱶ☻☼

ⱷ ─ ╩ ≤⇔√ ⅛╠─⸗♬♃ꜞfi◓ כ◌כfi꞉כꜞ◓╩ ≤⇔≡

⇔≡™╢⁹ 

 

┘                             

ᵑ  2008⁸2011⁸2014⁸2017⁸2020 ⁸2021 ⁸2023 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

ừ  

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

fi►Ⱶ♠Ᵽⱷ♩☻כ○ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

─fi►Ⱶ♠Ᵽⱷ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ♩☻כ○ ⌐≈™≡│⁸ ╩♃כ♦─

0 250m

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ

ᵑ
ᵒ

0 50 100m
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⇔√⁹ 

 

ừ  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ⌐≈™≡│⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

ừ  

2009 ⌐ ⇔√ ─☻◕ ᵑ: m×50m ≤ ─☻☻◐≤☻◕─

∆╢ ᵒ: m×50m ─ ⅛ ─ ≢⁸○○Ⱶ☼♫◑♪ꜞ≤○כ☻

♩fi►Ⱶ♠Ᵽⱷ─ ≤ ╩ ⇔√ - 12- ⁹ ─ │⁸ ⌐╟╢ ≤

⇔√⁹⌂⅔⁸ ≢│ ⅜ ≢○○Ⱶ☼♫◑♪ꜞ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○┘ ─

⅜ ↕╣≡™⌂™ ⅜№╢⁹ 

 

○○Ⱶ☼♫◑♪ꜞ  

─ 2023 ─ ≢│⁸ │ ᵑ≢ 105 0.53 ⁸ ᵒ≢ 263

1.32 ⁸ 368 0.92 ≤⌂╡⁸ 2020 ≤ ⇔≡

≢ ⇔√⁹2008 ─ ⌐ GPS⌐╟╡ ⇔√ ─ 26,000 ⅛╠⁸

─ │ 13,650 34,190 23,920 ─ ⌐№╢≤ ↕╣⁸ │ 2014

╩ ⇔√ - 12- ⁹ 

 

fi►Ⱶ♠Ᵽⱷ♩☻כ○  

2023 ─ ─ │⁸ ᵑ≢ 427 2.14 ⁸ ᵒ≢ 61 0.31

⁸ 488 1.22 ≤⌂╡⁸ 2020 ≤ ⇔≡ ≢ 23

⇔√ - - ⁹2008 ─ ⌐ GPS⌐╟╡ ⇔√ ─ 26,000 ⅛╠⁸

─ │ 7,930 55,510 31,720 ─ ⌐№╢≤ ↕╣⁸ │ 2011

╩ ⇔√ - 12- ⁹ 
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- 12-  ─○○Ⱶ☼♫◑♪ꜞ≤○כ☻♩fi►Ⱶ♠Ᵽⱷ

─ ⅛ ─  

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

2023 ─ ≢│⁸ ─ ─ ⅛ ≢◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⇔√ 1

╩ ⇔⁸ ╩ ⇔√⁹ ─ ╛ │ ↕╣⌂⅛∫√⁹ ─ ≢│ ∂

≢⁸2014 ⌐ ⁸2017 ⌐ ⁸2021 ⌐ ⅜ ↕╣≡™╢⁹ 

 

ừ  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

⌐ ∆╢ ─ ─ ●꜠ ┘☻◕ ─ ─ ─ ╛ ─ ⁸☻◕

─ ≢ ⅜ ↕╣√⁹2017 ≢ ⇔√ ⅛ ─ m×20m⁸

160 ⌐⅔™≡⁸ ─ ≤ ╩ ⇔√⁹ │⁸ ≢ ╩ ⇔√⁹

2023 ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │ 290 ⁸ │1.81 ≢№╡⁸

2020 ⅛╠╒╓ ┌™≢№∫√⁹ ⌐╟╡ ⇔√●꜠ ─ │912.5

≢№∫√↓≤⅛╠⁸ │1,654 ≤ ↕╣√ - 12- ⁹ 
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- 12-  ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─  

 

╕≤╘                                 

≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ│↓╣╕≢ ╡ ─ ≢ ⅜ ↕╣≡⅔╡⁸

⌐ ∆╢ ─ ╛ │ ↕╣⌂⅛∫√⁹ ─ ⌐╟╡ │

↕╣≡™╢⅜⁸ │ ─ ⌂≥ ⌂ ─ ╙ ≢№╢⁹ ≢⁸2014

⁸○○Ⱶ☼♫◑♪ꜞ─ │ │fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸╩ ╩ ⇔√⁹

⇔⅛⇔⁸ ┘ ─ ⁸♪ⱩⱠ☼Ⱶ⌂≥─ Ⱡ☼Ⱶ─ ─ fi►Ⱶ♩☻כ○─

♠Ᵽⱷ─ ╩ ∆ │↓╣╕≢─ ≢ ↕╣⌂⅛∫√⁹○○Ⱶ☼♫◑♪ꜞ≤◒꜡◖◦

☺꜡►Ⱶ♠Ᵽⱷ⅜ ∆╢ ≢│⁸1980 ⅛╠○○Ⱶ☼♫◑♪ꜞ─ ─

⌐╟╢ ⌂ ─ ≤ ⌐╟∫≡⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │

⌐ ⇔ ה  2003⁸2006 ►Ⱶ♠Ᵽⱷ ─ │ ⌂ ╩ ⇔≡™╢⁹

≢│ ─ ⅝⌂ ╛ │ ↕╣≡™⌂™⅜⁸ ╙ ⅝ ⅝ ─

─ ⌐ ╩ ℮≤≤╙⌐⁸ ─ ⅜ ≢№╢⁹╕√⁸ ≢│ ⅜ ⇔

√◗Ⱶ⅜ ↕╣≡⅔╡⁸ ≤⌂╢◌ꜝ☻ ╩ ∆╢ ⅜№╢√╘⁸ ╛

┼◗Ⱶ─ ∟ ╡ ─ ⅜ ≢№╢⁹⌂⅔⁸ ⌐ ∆╢◦ⱴⱫⱦ│ ─

╛ ╩ ∆╢↓≤⅜ ╠╣≡™╢⅜ Hasegawa & Moriguchi 1989 ⁸ ⌐ ⅎ╢

│ ≢№╢⁹ 

⌐⅔™≡⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │ 1.81 ⁸ │ 1,654

≤ ↕╣⁸2017 ╒╓ ⅜⌂⅛∫√⁹ ─⸗♬♃ꜞfi◓◘▬♩ 1000

─ ◘▬♩⅛╠ ╠╣√ ─ ≤ 0.84 1.40

/ ⁸176 294 ⁸ 1.02 1.68 / ⁸3,679 6,136 ≤ ⇔≡╙⁸

│ ┘ ≢ ─ ≢№╢↓≤⅜ ↕╣√⁹ ꜠♇♪ꜞ☻♩─

и ≢№╢ ─ │⁸ ≢│ ⅛ ↕╣≡™╢⅜⁸ ╛

╩ ™≡ ─ │ ⌐ ↕ↄ⁸ │ ⅜ ↕╣≡™⌂™ ╙№╢

Sato et al. 2010 ⁹╕√⁸ ≢│ ⌐╙ ─◌fiⱶꜞ►Ⱶ☻☼ⱷ╛○כ☻♩fi

►Ⱶ♠Ᵽⱷ╙ ⇔≡⅔╡⁸ ─ ⌂ ≤⇔≡⸗♬♃ꜞfi◓─ │ ≢№╢⁹ 

0
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1,000
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ủ  

Hasegawa M & Moriguchi H (1989) Geographic variation in food habitats, body size and 

life history traits of the snakes on the Izu Islands. Current Herpetology in East 

Asia 414- 432. 

Sato F, Karino K, Oshiro A, Sugawa H. & Hirai M (2010) Breeding of Swinhoeΐs Storm-

petrel Oceanodroma monorhisin the Kutsujima Islands, Kyoto, Japan. Marine 

Ornithology 38: 133 - 136. 

ה ╖╛  (2003) ○○Ⱶ☼♫◑♪ꜞ⌐╟╢◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ╩

←⁸ ╩ ™√ ⌐ ↑≡─ ╖.  34: 325 - 330. 
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13 ╖ↄ╠∂╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

ᵓ  

│⁸ ─ 200 ⌐ ⇔⁸ 5.5 ⁸ 20.6 ⁸ 851m─

≢№╢ - 13- ⁹ ⌐ ─ ⅜№╡⁸292 ⅜ ⇔≡™╢ 2023

⁸ ─ https://www.toukei.metro.tokyo.lg.jp/juukim/2023/jm23010000.htm ⁹

│ ⅜☻♄☺▬╩ ≤⇔√ ≢№╡⁸ 600m │♠◕ ┘ ≢№

╢⁹ ─ │ 100m ─ ⌂ ⌐ ╕╣≡™╢⁹ 

 

ᵔ ─  

│⁸ ─○○Ⱶ☼♫◑♪ꜞ ≢№╡⁸ │ ╩ ↄ ⌐ ⇔≡

™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ♪ⱩⱠ☼Ⱶ⁸◒ⱴⱠ☼Ⱶ⁸Ⱡ◖  

 

ᵖ ╛ ─  

≢│⁸ ⌐ ⌐╟∫≡ ∟ ╕╣ ⇔√Ⱡ◖⅜ ⇔≡⅔╡⁸Ⱡ◖ ⅜

330 ─○○Ⱶ☼♫◑♪ꜞ╩ ⇔⁸ ⌂ↄ≤╙ 34,980 ⅜ ↕╣≡™╢≤ ↕╣

≡™╢ Watari et al. 2025 ⁹ ≢│ 2005 ⅛╠ ─√╘Ⱡ◖╩

⇔⁸ ╩ ⇔√ ─ ╩⁸2015 ⅛╠│ ╛ ╙

╦╡⁸ ⇔√Ⱡ◖─ ∟ ⇔╩ ∫√ ה  2016⁹2021 12 ⅛╠│ ה

⁸ ⁸ ─ ⁸ ⅜ ≤⌂╡⁸₈ Ⱡ◖ ⱪ꜡☺▼◒♩₉

≤⇔≡⁸Ⱡ◖─ ⁸ ≢─ ⁸ ⁸ ╩ ∫≡™╢⁹ 

│⁸₈ ─ ⇔╞ ⌐⅔↑╢ ─ ≤ ⌂ ⌐ ∆╢ 14

₉⌐ ≠⅝⁸ ≤ ≢ ⅜ ↕╣≡⅔╡⁸ ┘ ─

─ ≢─ ⌐│ ●▬♪─ ⅜ ↑╠╣≡™╢⁹ 

≢│⁸ ה ╩ ℮⌐№√╡ ╛●▬♪ꜝ▬fi╩ ∆≤≤╙⌐⁸

○○Ⱶ☼♫◑♪ꜞ⌐ ∆╢ ╛ ≢ ╦╣√ ה ╩ ∆╢ Mikurensis

https://mikura - isle.com/category/doc/ ╩ ⇔⁸ ╩ ∫≡™╢⁹ 
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- 13-  ≤ : ⁸ : 600m─ ⁸

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

┘                             

ᵑ  2007⁸2012⁸2016⁸2022 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞ  

┘ ╩ ∆╢√╘⁸2007 ┘ 2012 ─ ≢ ⇔√ 23⅛ ─

m×50m─ⱬꜟ♩◖♪ꜝ⁸♩כ - 13- ─ No. 23 ⌐⅔™≡⁸○○

Ⱶ☼♫◑♪ꜞ─ ╩ ⇔⁸ ╩ ⇔√⁹╕√⁸ ─ ╩ ∆

╢√╘⁸◌ⱷꜝ╩ ™≡ ─ ╩ ∫√⁹ 

2022 ─ ≢│⁸23⅛ ─ ─ │⁸ 1,169 ⁸ │ 0.25

0.05 0.57 ≢№∫√⁹ 2016 ≤ ⇔≡⁸23⅛ 19⅛ ≢

⅜ ⇔⁸ ─ ╙ 13.4 ⇔≡™√ - 13- ⁹╕√⁸CCD◌ⱷꜝ⌐

╟╢ ≢│⁸171 ╩ ⇔⁸130 ≢ ╕≢ ≢⅝√⁹ ╡ 41 │

⅜ ↄ⁸○○Ⱶ☼♫◑♪ꜞ─ ─ ╩ ⌐ ≢⅝⌂⅛∫√⁹130 ─℮∟⁸ ⅜

≢⅝√─⅜ 29 ⁸ ─╖⅜ ⁸ ─╖⅜ 11 ⁸ ─ 89 │ ≢№∫√⁹

─ ╕≢ ≢⅝√ 130 ─℮∟⁸ ≤ ⅜ ≢⅝√ 30 ╩ ≤∆╢≤⁸

│ 23.1 ≤⌂∫√⁹ 
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- 13-  ○○Ⱶ☼♫◑♪ꜞ─ ─ ≤  

 

β ─ │⁸ 3 ≢ ⇔√  

 

2007 ┘ 2012 ⌐ ⇔√ 2007 ─ ─ ⅛╠ ⁸

2012 ─ ⌐╟∫≡⁸ 400m ─ │∕╣ ─ ─ 25 ╕

≢ ⇔⁸ 600m ≢│ ⅜ ⇔⌂™↓≤⅜ ⅛∫≡™╢⁹  

│⁸2007 ⌐ ™√ ⌐ ™⁸ ─ ╩ 100m×100m─ ⌐

↑⁸○○Ⱶ☼♫◑♪ꜞ─ ≢⅝⌂™ 100m ─ ┘Ⱶ◒ꜝ◙◘ ⁸ ⁸

╩ ⇔√ 14,850,000 100 400m 8,640,000 ⁸ 400 600m

6,210,000 ╩⁸○○Ⱶ☼♫◑♪ꜞ─ ≤⇔≡⁸ - 13- ─ 400m ─

─ ╩ ™≡⁸ ─ ⅛╠ ⇔√⁹ 

 

100m 400m ─ × 400m ─ 0.25  

400m 600m ─ × 400m ─ 0.25 ×0.25* 
*400m ─ │⁸∕╣ ─ ≤ ═≡ 75 ∆╢↓≤⅛╠ 0.25╩ ∂√ 

 

∕─ ⁸2022 ─ │⁸2,548,125 ≤ ↕╣√⁹2022 ─ │ 23.1

≢№╢↓≤⅛╠ │⁸588,617 │ ─ 1,177,234 ≤⌂∫√⁹ 

↓╣╕≢⌐ │⁸2007 ⌐ 2,650,050 ⁸2012 ⌐ 2,853,900 ⁸2016 ⌐

2,344,275 ≢№╡⁸ 2016 ⅛╠ 2022 │ ⇔√ - 13- ⁹╕√⁸

│⁸2007 ⌐ 503,509 ⁸2012 ⌐ 399,546 ⁸2016 ⌐ 60,951 ≢№╡⁸2022 │

⇔√⅜⁸ ⌐╟∫≡ ⅝ↄ ⇔√ - 13- ⁹ 

 

 

 

1 ☺▬ 235 9 8 43 0.22 8 21 51 0.26 8 19 44 0.22 9 5 48 0.24

2 200 9 8 40 0.20 8 21 56 0.28 8 19 40 0.20 9 5 48 0.24

3 200 9 8 64 0.32 8 21 78 0.39 8 19 52 0.26 9 6 59 0.30

4 ─ 240 9 9 29 0.15 8 24 41 0.21 8 23 31 0.16 9 8 32 0.16

5 Ⱳ꜡ 220 9 9 26 0.13 8 24 23 0.12 8 23 24 0.12 9 8 29 0.15

6 ─ 290 9 9 69 0.35 8 24 65 0.33 8 21 55 0.28 9 9 59 0.30

7 ─ 310 9 9 18 0.09 8 24 26 0.13 8 24 17 0.09 9 9 15 0.08

8 295 9 9 28 0.14 8 22 37 0.19 8 20 31 0.16 9 9 32 0.16

9 240 9 10 52 0.26 8 26 49 0.25 8 25 39 0.20 9 10 51 0.26

10 270 9 10 66 0.33 8 26 69 0.35 8 25 53 0.27 9 10 58 0.29

11 250 9 10 45 0.23 8 26 39 0.20 8 25 42 0.21 9 10 31 0.16

12 ─ 430 9 11 86 0.43 8 22 71 0.36 8 20 73 0.37 9 6 108 0.54

13 230 9 11 62 0.31 8 22 77 0.39 8 20 59 0.30 9 11 66 0.33

14 235 9 11 61 0.31 8 22 78 0.39 8 20 68 0.34 9 11 75 0.38

15 215 9 11 40 0.20 8 22 50 0.25 8 20 31 0.16 9 11 39 0.20

16 300 9 11 100 0.50 8 22 114 0.57 8 20 100 0.50 9 9 113 0.57

17 390 9 14 95 0.48 8 23 89 0.45 8 21 68 0.34 9 7 72 0.36

18 ─ 405 9 14 33 0.17 8 23 38 0.19 8 21 42 0.21 9 7 46 0.23

19 535 9 14 11 0.06 8 23 14 0.07 8 23 8 0.04 9 7 9 0.05

20 395 9 14 53 0.27 8 23 43 0.22 8 23 44 0.22 9 7 44 0.22

21 ╛∆⅛∂⅜ 330 8 27 52 0.26 8 24 42 0.21 9 6 56 0.28

22 ╛∆⅛∂⅜ 380 8 27 29 0.15 8 24 19 0.10 9 6 22 0.11

23 ╛∆⅛∂⅜ 370 8 27 73 0.37 8 24 49 0.25 9 6 57 0.29

1,021 0.26 1,262 0.27 1,031 0.22 1,169 0.26

2022

No. m

2007 2012 2016
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- 13-  ─○○Ⱶ☼♫◑♪ꜞ─ ≤  

 

β ─ ⌐ ™ 2016 ─ ⌐ ⇔≡™√ ≤│ ⌂╢ 

 

╕≤╘                                 

2022 ─ ⅛╠ ─○○Ⱶ☼♫◑♪ꜞ─ │ 2,548,125 ⁸ │

588,617 ≤ ↕╣√⁹ 15 ≢⁸ ≤ │ ⌐╟∫≡ ⅝ↄ ⇔√

⅜⁸2022 ─ 23.1 │⁸↓╣╕≢─ 2007 19.0 ⁸2012 14.0 ⁸2016

2.6 ≢ ╙ ⅛∫√⁹ ─○○Ⱶ☼♫◑♪ꜞ ─ ⌐ ∆╢ ⌂ │⁸

⇔√Ⱡ◖⌐╟╢ ╛ ─ ─ ↕⅜№╡⁸Ⱡ◖ ⅜ 330 ⁸ ≢│ ⌂

ↄ≤╙ 34,980 ─○○Ⱶ☼♫◑♪ꜞ╩ ⇔≡™╢≤ ↕╣≡™╢ Watari et al. 

2025⁹╕√⁸ │ ⌐╟╡ ⅝ↄ ∆╢↓≤⅛╠⁸ ╛ ─ ⁸

Ⱡ☼Ⱶ ─ ⁸○○Ⱶ☼♫◑♪ꜞ─ ⌐ ∆╢ ─ ⌐≈™≡╙ ∆╢

⅜№╢⁹ 

 

ủ  

ה  (2016) ─○○Ⱶ☼♫◑♪ꜞ ─Ⱡ◖ ─ ╖.  

 48: 405 - 408.   

Watari  Y, Matsuyama Y, Tokuyoshi M, Nose T. Hayama H. Kawakami K. & Oka N (2025) 

Unexpectedly early and drastic dietary shift of feral cats to seabirds:  

evidence from fecal samples of cats captured during the transition to  the 

breeding season of the streaked shearwater on Mikura - shima Island, Japan . 

Mammal Study 50: 317- 327.  

 

 

2007 2012 2016 2022

2,650,050 2,853,900 2,344,275 2,548,125

503,509 399,546 60,951 588,617
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14 │∟∂╞℮↓∂╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ᵓ  

│ ─ km⌐ ∆╢ ≢№╢ - 14- ⁹ ≢№╢

↓∂⌡ │ 150m⁸ 80m⁸ 10,000 ⁸ 40m─ ≢⁸

─ 200m⌐ ∆╢ - 14- ⁹ ─ │ ⌐ ╡ ∫≡⅔╡⁸

─ │ 30 ─ ⌐⌂∫≡™╢⁹ │ ↄ ∟ ⅜∫≡⅔╡⁸ m⁸

↕ 70m╒≥─ ⌂ ≤⌂∫≡™╢⁹ │☻☻◐ ╛☻◕ ╩ ≤∆╢ ≢⁸♩ⱬ

ꜝ⁸ꜘⱩ♬♇◔▬⁸♠Ᵽ◐ ─ ⅜╦∏⅛⌐ ╠╣╢⁹ 

 

ᵔ ─  

↓╣╕≢⁸○○Ⱶ☼♫◑♪ꜞ⁸▪♫♪ꜞ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸○כ☻♩fi►Ⱶ♠Ᵽⱷ⁸►

ⱵⱠ◖⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ ↕╣≡™╢⁹ ≢│ 2013 ◒꜡▪◦▪

ⱱ►♪ꜞ⅜ ╩ ⇔⁸ ₁⌐ ⇔≡™╢ ╠ 2019⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

⌐⌂⇔ 

 

ᵖ ╛ ─  

≢│⁸2018 30 כ◌כfi꞉כꜞ◓╠⅛ ≤⇔≡◒꜡▪◦

▪ⱱ►♪ꜞ─⸗♬♃ꜞfi◓ ╩ ⇔≡™╢⁹ 
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- 14-   

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

┘                             

ᵑ  2008⁸2011⁸2014⁸2017⁸2020 ⁸2021 ⁸2023 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

fi►Ⱶ♠Ᵽⱷ♩☻כ○ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

─ ⌐≈™≡⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

─ 2023 ─ ≢│⁸ ╩ ↄ ⌂ ≢ ╩ ™⁸ ─ ─ ⅛

≢ ─ ╩ ⇔√ - 14- ⁹ │ ≢⅝⌂⅛∫√⅜⁸ ≤ ⅎ╠╣⁸

╩ ≢⅝√≤⇔√⁹↓╣╕≢ 2014 ⌐ ⁸2017 ⌐ ⁸2021 ⌐ ⅜ ↕╣

≡™╢⁹ 

 

fi►Ⱶ♠Ᵽⱷ♩☻כ○  

2023 ─ ≢│⁸ ─☻☻◐ ─ ⌐ ╩ ⇔√( - 14- )⁹

⌐⅔↑╢ ─ ─ │ ∞⅜⁸ ╩ ∫√ ≢⁸2011 ⌐

⁸2014 ⌐ 27 ⁸2017 ⌐ 20 ⁸2021 ⌐ 47 ⅜ ↕╣√⁹ 
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- 14-  ─ ┘  

 

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

─☻☻◐ ─ ⌐ ─ ⅜ №╢⁹2008 ─ ≢☻☻◐ ⌐

↕╣√ ⅛ ─ m×20m⁸ 80 ⁸ - 14- ⌐⅔™≡⁸

─ ╩ ⇔√⁹2023 ─ ─ │ 63 ⁸ │ 0.79 / ≢

№∫√⁹ ─ │ ⌐ ⇔≡⅔╡⁸ ⌂ ╩ 210 m×

↕ 70m ≤∆╢≤⁸ │ 166 ≤ ↕╣√⁹ │⁸2008 ⅛╠ ╩ ╡

⇔≡™╢⅜⁸ │↓╣╕≢≢ ╙ ⌂™ ≢№∫√ - 14- ⁹ 

 

 

- 14-  ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─  
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╕≤╘                                 

─ ≢│⁸ ꜠♇♪ꜞ☻♩ 2020 ≢№╢◌fiⱶꜞ►Ⱶ☻☼ⱷ╛ⱥⱷ

◒꜡►Ⱶ♠Ᵽⱷ⌂≥─ ─ ⅜ ∆╢⁹2023 ─ ≢⁸◌fiⱶꜞ►Ⱶ☻☼

ⱷ─ ⅜ ↕╣≡⅔╡⁸ ─ ≤⇔≡Ɫ◦Ⱪ♩●ꜝ☻≤ⱢꜘⱩ◘⅜ ↕╣√⁹

╕√⁸ ∆╢ ⌐│ ⌐ ─ ⅜№╡⁸♪ⱩⱠ☼Ⱶ⅜ ⇔≡™╢ ╠ 

2023⁹ ≤ ≤─ │ 200m≤ ↄ⁸ Ⱡ☼Ⱶ │ ⌐ ™≢ ╣╢ ⌐

№╢⁹ Ⱡ☼Ⱶ ⅜ ⇔√ ⁸ │ ⅜ ↕ↄ⁸ ╙ ⌂√╘⁸

│ ⅝™≤ ⅎ╠╣╢⁹∕─√╘⁸ ╙ ⸗♬♃ꜞfi◓≤№╦∑≡ Ⱡ☼Ⱶ ─

⌐ ∆╢ ⅜№╢⁹╕√⁸ ⌐│ ╩ ⇔≡ ⅜ ⌐ ╣╢√╘⁸

╛ ┼─ ─ ⅜ ≢№╢⁹ 

 

ủ  

ה ה ה ה ה ה ה ה ה

⅛─╪ (2023) ⌐⅔↑╢ ─ ─ . 

 32: 134 - 142. 

ה ה ה  ( 2019) ─ ⅔╟┘ ﬞ ⌐⅔↑╢◒

꜡▪◦▪ⱱ►♪ꜞ Phoebastria nigripes ─ . Strix 35: 21 - 33. 
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15 ≤╡⇔╕  

◘▬♩                              

ᵑ    ⁸  

ᵒ ─   

 

▪ⱱ►♪ꜞ  

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ᵓ  

│ ─ 300 ⌐ ⇔⁸ 2.5 ⁸ 4.79 ⁸ 394m─ ⌐

™ ≢№╢ - 15- ⁸ - 15- ⁹2002 ⌐ ⅜ ╠╣√ ≢№╡⁸

⁸ ⁸ ⅜ ∆╢ ⅜ ╩ ╘╢⁹ ─ ─ ─ ⌐│

♅●ꜘ⁸▬♁◑◒⁸ꜝ☿▬♃♁►⁸Ɫ♅☺ꜛ►☻☻◐╩ ≤⇔√ ⅜ ╠╣⁸◓Ⱶ⁸Ɫ♅☺

ꜛ►◓꞉ ─ ⅜ ∆╢⁹ ⌐│ ↕╣√◒꜡ⱴ♠╛ꜞꜙ►♀♠

ꜝfi⅜ ╠╣╢⁹ 

 

ᵔ ─  

▪ⱱ►♪ꜞ⁸◒꜡▪◦▪ⱱ►♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ⁸○כ☻♩fi►Ⱶ♠Ᵽⱷ─ ⅜

↕╣⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ╙ ↕╣≡™╢⁹↓─℮∟▪ⱱ►♪ꜞ│

⌐ ↕╣⁸ ⅜ ↕╣≡™╢╒⅛⁸ ꜠♇♪ꜞ☻♩⌐⅔™≡

и VU ⌐ ↕╣⁸╕√ ─ ⌐╙ fi►Ⱶ♠Ᵽ♩☻כ○⁹╢™≡╣↕

ⱷ│ NT⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ│ и VU⁸ ≢№╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ◒ⱴⱠ☼Ⱶ  

─⧵ה  

 

ᵖ ╛ ─  

⅜ ⌐ ↕╣≡⅔╡⁸ ⌐╟╡ ⅜ ↕╣≡™╢⁹

⌐│ ─◒ⱴⱠ☼Ⱶ⅜ ⇔⁸↓╣╕≢⌐ fi►Ⱶ♠Ᵽⱷ╛◌fi♩☻כ○√╣↕

ⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ ↕╣≡™╢⁹ │⁸◒ⱴⱠ☼Ⱶ─

╩ ≤⇔≡2013 2017 ≤2019 ⌐ 10 ≤ כ○⁸

☻♩fi►Ⱶ♠Ᵽⱷ─ ┘∕─ ⌐ ⌐ ─ ╩ ™⁸◒ⱴⱠ☼Ⱶ─

⌐ ⇔√⁹⇔⅛⇔⁸2020 ⁸ │ ╦╣≡™⌂™⁹ 
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- 15-   

 

 

- 15-  ─  (2024 )  

ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ ⁸ᵖ  
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┘                             

ᵑ  2008⁸2011⁸2014⁸2017⁸2020⁸2023 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

fi►Ⱶ♠Ᵽⱷ♩☻כ○ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

◒꜡▪◦▪ⱱ►♪ꜞ Ⱶ☼♫◑♪ꜞ ▪ⱱ►♪ꜞ ▪ⱱ►♪ꜞ ⁸  

▪ⱱ►♪ꜞ Ⱶ☼♫◑♪ꜞ ▪ⱱ►♪ꜞ ▪ⱱ►♪ꜞ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

fi►Ⱶ♠Ᵽⱷ♩☻כ○  

─ ⅛╠ ⌐⅛↑≡ ⅜ ↕╣≡™╢⁹⇔⅛⇔⁸ ─ ─ ≢│ ≈

⅛∫≡™⌂™ - 15- ⁹ ─ ─ │⁸ ─ ⌐ ╣ ╪∞ ⅜

⌐ ∆╢ ─ ⁸ ┘ ─ ─ ─ ⌐ ╠╣√ ≢ ↕╣√⁹

─ ─ ⌐╙ ─ ⅜ ╠╣√↓≤⅛╠⁸ ─ ∞↑≢⌂ↄ⁸

⌐╙ ⅜ ⇔≡™╢ ⅜ ™⁹⇔⅛⇔⁸ │ ≢№╢↓≤⅛╠⁸

─ │ ╠⅛≢⌂™⁹ 

≢│⁸ ─ ≤⸗♬♃ꜞfi◓─√╘⁸ ⌂ ⌐ m─

╩ ⅛ ⇔⁸ ⌐ ╩ ⇔≡™╢ - 15- ⁸ ᵑ ↕ 566m⁸

2,264 ⁸ ┘ ⁸ ᵒ ↕ 457m⁸ 1,828 ⁸ ─ ⁹

─ ⌐│⸗♬♃ꜞfi◓ ╩ ∆ ╩ ⇔≡™╢⁹ 

 

 

- 15- fi►Ⱶ♠Ᵽⱷ♩☻כ○    

 

2024 ─ ≢│⁸ ≈─ ≢ 74─ 2009 186 ⁸2012 161

⁸2015 55 ⁸2018 97 ⁸2021 83 ⅜ ↕╣√⁹ 2021 ≤

⇔≡ ᵑ≢│ 22 ⅛╠ 21 ⌐⁸ ᵒ≢│ 61 ⅛╠ 53 ⌐ ⇔
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√⁹↕╠⌐⁸ ─ ╩ ⌐ ⅜fi►Ⱶ♠Ᵽⱷ♩☻כ○⁸⇔ ╡⇔≡™╢

⁸ ⁸ ─ ╩ ⇔≡ ⇔√⁹↓─ ⁸ ─№∫√ │⁸

ᵑ≢ ⁸ ᵒ≢ 46 ≤⌂╡⁸ ─ ─ 74.3 ≢№∫√⁹ 

 

▪ⱱ►♪ꜞ  

│ ─ ≤ ⁸ ─ ─ ⅛ ≢ ∆╢( - 15- )⁹

⌐⅔↑╢ ─ ≤⇔≡▪ⱱ►♪ꜞ─ ─◌►fi♩⅜ ↕╣≡™╢(

 2024)⁹2024 ⅛╠ ⌐ ↕╣√ ─ ≢│⁸

( - 15- ᵑ)≢ 408 2009 253 ⁸2012 275 ⁸2015 326 ⁸2018 411

⁸2021 306 ⁸ 15- ᵓ ≢ 178 2009 ⁸2012 ⁸

2015 ⁸2018 31 ⁸2021 83 ⁸ ─ ( 15- ᵒ)≢ 587 2009

37 ⁸2012 72 ⁸2015 151 ⁸2018 269 ⁸2021 395 ─ 1,173

2009 295 ⁸2012 353 ⁸2015 482 ⁸2018 711 ⁸2021 784 )

⅜ ↕╣⁸ ─ ─▪ⱱ►♪ꜞ─ ┘ │ ≢№╢

 2024 ⁹ 

 

◒꜡▪◦▪ⱱ►♪ꜞ  

2024 ─ ≢│⁸ ⁸ ⁸ ↄ─ ⁸ ⁸ ⁸

─ ─ ⌐⁸ √⌐ ╢№─ⱶכ♪─ ⌐ ─ ⅜ ↕╣⁸ 3,598

─◒꜡▪◦▪ⱱ►♪ꜞ─ ⅜ ↕╣√ 2009 1,400 ─ 500 │ ◌►fi

♩ ⁸2012 1,788 ⁸2015 2,092 ⁸2018 2,128 ⁸2021 2,813 ⁹ ─

◒꜡▪◦▪ⱱ►♪ꜞ─ │ №╢™│ ╩ ⇔√  

2024 ⁹⌂⅔⁸ ─ ─▪ⱱ►♪ꜞ ⌐ ∆╢ │⁸▪ⱱ►♪ꜞ─ ⌐

╩ ⅎ╢⅔∕╣⅜№╢√╘◌►fi♩⇔≡⅔╠∏⁸↓─ ⌐│ ⌂ↄ≤╙ 100 ─

⅜™╢≤ ↕╣√⁹ 

 

○♫●Ⱶ☼♫◑♪ꜞ  

2024 ─ ≢│⁸ ─ ⌐ ™ ─♅●ꜘ ⌐ ⅛ ≤⁸ ─▬♁◑◒

┘☻☻◐ ⌐ ⅜ ⌐ ∆╢ ⅜ ↕╣√⁹↕╠⌐⁸2023

11 ⌐ ─♅●ꜘ ≢╙ √⌐ ⌂ↄ≤╙ ⅜ ↕╣⁸ ⌐ ∟

─ ⅜ ↕╣√ ♃כ♦ ╠ ⁹ ╙ ⅜ ⇔≡™√─│ ─

─♅●ꜘ - 15- ─ᵑ ≢№∫√⁹↓↓│⁸2018 ─ ╕≢ ─ ⅛

╠ ≈⌐ ↑≡™√⅜⁸2024 ─ ≢ ─ ⅜ ↕╣√√╘⁸ ≈─

≤⇔⁸ ╩ ≈ ⇔ m×20m⁸ m×10m⁸ ╩ ⇔

√⁹∕─ ⁸ │ 52 0.65 ⁸ │ 16 0.40 ≤

⌂∫√⁹ ≢│↓╣╕≢⌐ ─ ◌►fi♩⅛╠ 2009 ⌐ 62 ⁸2012 87 ⁸2015

⌐ 92 ⁸2018 ⌐ 92 ⅜ ↕╣≡™╢⁹╕√⁸ ⌐ 70 ╣√♅●ꜘ -

15- ─ᵒ ≢│⁸ ─ ◌►fi♩╩ ™⁸40 2009 ⁸2012 10 ⁸
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2015 17 ⁸2018 34 ⁸2021 50 ╩ ⇔√⁹╕√⁸ ─▬♁◑

◒ ≢│ ⁸☻☻◐ ≢ ⌂ↄ≤╙ 11 ╩ ⇔√⁹ 

 

 

- 15-  ─○♫●Ⱶ☼♫◑♪ꜞ (2024) 

►▼Ⱪ◘▬♩ https://maps.gsi.co.jp/ ○ꜟ♁ ╩  

 

╕≤╘                                 

│⁸ ⅜ ≤⇔≡ ↕╣≡⅔╡⁸ ─ ╩ ™≡ ⌂

│╒╓⌂™⁹▪ⱱ►♪ꜞ≤◒꜡▪◦▪ⱱ►♪ꜞ│ ⌐№╡⁸ ≢│↓─ ─

⌐ ⅝⌂ │⌂™≤ ⅎ╠╣╢⁹√∞⇔⁸ ≢│⁸ ⌐ ⅛╠

∆╢ ⅜ ⌐ ⇔⁸▪ⱱ►♪ꜞ─ ⅜ ⅝ ╘⌐⌂∫√↓≤⅜№╢⁹ ─

│ ╙ ⇔≡™╢⁹ ≤≤╙⌐ ╙ ∆╢ ⅜№╢⁹ ⁸ ≢│

⌐ ⅜fi►Ⱶ♠Ᵽⱷ≤◌fiⱶꜞ►Ⱶ☻☼ⱷ♩☻כ○─ ⇔≡™√  1931 ⅜⁸

│ ─ ◌fiⱶꜞ►Ⱶ☻☼ⱷ│ ─╖ ⅜ ↕╣╢─╖≢№╢⁹ ⌐│

─◒ⱴⱠ☼Ⱶ╙ fi►Ⱶ♠Ᵽⱷ♩☻כ○≢╕╣↓⁸╡⅔≡⇔ ≢◒ⱴⱠ☼Ⱶ⌐╟

╢≤ ⅎ╠╣╢ ─№╢ ╛ ⅜ ↕╣≡⅝√⁹∕─√╘⁸◒ⱴⱠ☼Ⱶ⅜↓╣╠

─ ⌐ ╩ ⅎ≡™╢≤ ⅎ╠╣⁸ │⁸ ᵖ

≢ ═√ ╡ ─ ╩ ™⁸◒ⱴⱠ☼Ⱶ─ ⌐ ⇔√⁹⇔⅛⇔⁸2020 ⁸

│ ╦╣≡⅔╠∏⁸ ⌐ ↕╣√☿fi◘כ◌ⱷꜝ⌐ ┘◒ⱴⱠ☼Ⱶ⅜

↕╣╢≤≤╙⌐⁸ ─fi►Ⱶ♠Ᵽⱷ♩☻כ○√╣↕ ה ה ╛◌fiⱶꜞ►Ⱶ☻☼

ⱷ─ ⅜ ↕╣╢╟℮⌐⌂∫√⁹ ─fi►Ⱶ♠Ᵽⱷ╛◌fiⱶꜞ►Ⱶ☻☼ⱷ♩☻כ○─

─ ≤ ⅎ╠╣╢√╘⁸◒ⱴⱠ☼Ⱶ│ ⅝⌂ ≢№╢⁹ ╙◒ⱴⱠ☼Ⱶ─

⌐ ⇔⌂⅜╠⁸ ─⸗♬♃ꜞfi◓╩ ∆╢ ⅜№╢⁹ 

 

ủ  

 (2024)  (▪ⱱ

50 m
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►♪ꜞ)   

╖╛ ה ה ה  (2001) ⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼ⱷ

─ ─ .  33: 54 - 57.  

 (1931) .  7: 5 - 10. 
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16 ╗↓∂╕╣∫≤℮  

◘▬♩                              

ᵑ     

ᵒ ─   

 

ᵓ  

│⁸ ⅛╠ ┼ 900 ⁸ ─ 80 ⌐ ∆╢ - 16- ⁹

⌐ 70 ⌐ ╡ ∆╢ ≢⁸ ⁸ ⱡ ⁸ ⁸ ⁸ ⁸ ⌂≥ 10

┘ ⅛╠ ╢ - 16- ⁹™∏╣─ ╙ ─ ↄ│ ≢⁸∕─ ↕│ 20 100m

⌐ ┬⁹ 

 

⌐⁸ ≢ ╩ ∫√ ─ ╩ ∆ - 16- ⁹ 

 

─ ⌐ ⇔⁸ 800m×300m⁸ 190,000 ⁸ 52m─ ≢№╢⁹

│⁸ ⅜ ⁸ ⅜ ─ ⅛╠ ╡⁸ ≤ │ ™ ≢№╢⁹ │

─№╢ ≢⁸ ─ │ ⇔≡™╢⁹ 

 

 

⅛╠ ⌐ 50m ╣√ ≢⁸ 400m×200m⁸ 70,000 ⁸ 33m─ ≢№╢⁹

│ ⌐ ≢⁸ ≢♃◖ⱡ◐╛Ɫⱴ◗►⅜ ∆╢⁹ 

 

ⱡ  

─ 300m⌐ ⇔⁸100 300m ─ ─ ≢№╢⁹ ╙ ™ ─ │ 73m

№╡⁸ ─ │ ≢№╢⁹ ⅜ ≢№╢↓≤⅛╠ ⅛╠─ ─╖≤⇔≡™╢⁹ 

 

 

─ ≢⁸ 2.6 ×1.6⁸ 2.57 ⁸ 88m─ ≢№╢⁹ │

⅜ ≢⁸ ⌐│ ⅜ ╠╣╢⁹ 

 

 

─ ⌐ ∆╢⁹ ≢ ⌐ ⅝ↄ⁸ 2.2 ×1.1 ⁸ 1.37 ⁸

155m─ ≢№╢⁹ 

 

 

─ 40 ⌐ ⇔⁸ ─ ⅝↕≢⁸ 1,600m×700m⁸ 1.12 ⁸

105m─ ≢№╢⁹ 
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─ ⌐ ⇔⁸ 1.1 ⁸ 200m⁸ 136m─ ─ ≢№╢⁹

⅜ ⌐ ™ ≢№╡⁸ ≢⅝⌂™⁹ 

 

ᵔ ─  

≢│ ─ ⅜ ∆╢ Chiba et al. 2007 ⁹ 

▪♫♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ⁸○כ☻♩fi►Ⱶ♠Ᵽⱷ⁸◌♠○♪ꜞ 

◖▪ⱱ►♪ꜞ⁸◒꜡▪◦▪ⱱ►♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ⁸○כ☻♩fi►Ⱶ♠Ᵽ

ⱷ⁸◌♠○♪ꜞ 

ⱡ ◒꜡▪◦▪ⱱ►♪ꜞ⁸◌♠○♪ꜞ 

◖▪ⱱ►♪ꜞ⁸◒꜡▪◦▪ⱱ►♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ 

◒꜡▪◦▪ⱱ►♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ⁸◌♠○♪ꜞ 

◒꜡▪◦▪ⱱ►♪ꜞ⁸○♫●Ⱶ☼♫◑♪ꜞ ─ ≤ ≢│◒꜡▪☺◘◦≤○

♫●Ⱶ☼♫◑♪ꜞ  

○♫●Ⱶ☼♫◑♪ꜞ⁸◌♠○♪ꜞ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ◒ⱴⱠ☼Ⱶ  

 

ᵖ ╛ ─  

╩ ╗ │⁸ ⌐ ↕╣≡™╢⁹ ─ ≢◐ꜗfiⱪ⅜

↕╣≡⅔╡⁸ ─√╘─ ⌐│ ⅜ ≢№╢⁹ ⁸ ⁸ ≢

│ ⅛╠ ⌐ꜘ◑⅜ ↕╣⁸ ⇔√ꜘ◑⅜ ⇔⁸ ≤ ⌐╟╡ ─

╛ ⁸ ⅜ ⇔ↄ ╪∞⁹1999 2003 ⌐ ╛ ⌐╟∫

≡ ↕╣√ ⌐╟╡ꜘ◑─ ⅜ ↕╣⁸ ⌐╟∫≡ ⅜ ↕╣

≡™╢ ╠ 2019⁹╕√⁸ ─◒ⱴⱠ☼Ⱶ╙ ∆╢⅜⁸ ≤ ≢│

⅜ 2008 ≤ 2010 ─ ╩ ⇔≡ ⁸ │ ↕╣≡™⌂

™  2009⁸2011⁹ ≤ ≢│⁸2018 ⌐│ ⌐╟╢ ⌂ ⅜

↕╣⁸ ╙⸗♬♃ꜞfi◓⅜ ╦╣≡™╢⁹ ─ Ⱡ☼Ⱶ ─ │ ≤↕╣≡

™╢  2009⁹ 

╛ ⌂≥─ ⌐╟∫≡⁸ ─

╛⁸ ╛ ⅛╠─ ⌐ ⇔≡ ⁸ ╛ ⅜ ╦╣≡™╢⁹ 
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- 16-   

 

 

- 16-  ─  
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┘                             

ᵑ  2008⁸2013⁸2018⁸2023 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○♫●Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ⁸  

◌♠○♪ꜞ Ɑꜞ◌fi ◌♠○♪ꜞ ◌♠○♪ꜞ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

○♫●Ⱶ☼♫◑♪ꜞ  

 

2008 ─ ≢ ⇔√ ⅛ ─ m×50m─ⱬꜟ♩◖♪ꜝ⁸♩כ

800 ⁸ - 16- ≢⁸○♫●Ⱶ☼♫◑♪ꜞ─ ╩ ⇔√⁹ 

 

 

- 16-  ─ 2023  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

∕─ ⁸2023 ─ │⁸ 658 0.82 ≤⌂╡⁸ 2018

576 ≤ ⇔≡ 14.2 ⇔√ - 16- ⁹↕╠⌐ ─ ╩ ∆╢√

╘⁸CCD◌ⱷꜝ╩ ™≡ ⌐ ∆╢ ─ ╩ ∫√ │ 188 ⁹

∕─ ⁸ ⅜ 98 54.8 ⁸ ⁸ №╢™│ ╩ ⁸ ⅜ 81 ≢№∫

√⁹ ↄ≡ ─ │ ⅛╠ ™√⁹⌂⅔⁸2018 ─ │ 40.8 ≢⁸2023

│ ⇔√ - 16- ⁹ 

↓╣╟╡⁸ ─ │⁸2008 ─ ≢ ⇔√ 18,900 ≤

0.82 ⅛╠⁸15,498 ≤ ↕╣√⁹╕√⁸ 54.8 ⅛╠

│ 8,493 ≤⌂∫√⁹ 2018 ─ │ 13,608 ⁸ │ 5,552 ≢№∫√√

200 m
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╘⁸2018 │∕╣∙╣ 13.9 ≤ 53.0 ⇔√ - 16- ⁹ 

 

- 16-  ─○♫●Ⱶ☼♫◑♪ꜞ─ ┘  

 

 

- 16-  ≤ ⌐⅔↑╢○♫●Ⱶ☼♫◑♪ꜞ─ ┘  

 

 

 

2008 ─ ≢ ⇔√ ⅛ ─ m×30 50m─ⱬꜟ♩◖♪ꜝ⁸♩כ

520 ⁸ - 16- ≢⁸○♫●Ⱶ☼♫◑♪ꜞ─ ╩ ⇔√⁹ 

 

 

- 16-  ─ ≤○♫●Ⱶ☼

♫◑♪ꜞ ┘◌♠○♪ꜞ─ 2023⁸ ►

▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

∕─ ⁸2023 ─ │⁸ 261 0.50 ≤⌂╡⁸ 2018

(/ ) (/ ) (/ ) ( ) (/ ) ( )

1 200 46 0.2 127 0.64 176.1 186 0.93 46.5

2 200 116 0.6 143 0.72 23.3 166 0.83 16.1

3 200 56 0.3 138 0.69 146.4 174 0.87 26.1

4 200 155 0.8 168 0.84 8.4 132 0.66 -21.4

800 373 0.5 576 0.72 54.4 658 0.82 14.2

⌂⇔

2023

No. ( )

2008 2013 2018

2008 2013 2018 2023 2008 2013 2018 2023

/ 0.50 0.72 0.82 0.20 0.45 0.52 0.50

9,450 13,608 15,498 1,664 4,555 5,264 5,062

34.2 40.8 54.8 21.2 65.0 33.3

3,232 5,552 8,493 353 3,422 1,686

⌂⇔

⌂⇔

200 m
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272 ≤ ⇔≡4.0 ⇔√ - 16- ⁹↕╠⌐ ─ ╩ ∆╢√

╘⁸CCD◌ⱷꜝ╩ ™≡ ⌐ ∆╢ ─ ╩ ∫√ │138

⁹∕─ ⁸ ⅜44 33.3 ⁸ ⁸ №╢™│ ╩ ⁸ ⅜88

≢№∫√⁹ ↄ≡ ─ │ ⅛╠ ™√⁹⌂⅔⁸2018 ─ │65.0 ≢⁸

2023 │ ⇔√ - 16- ⁹ 

↓╣╟╡⁸ ─ │⁸2013 ─ ≢ ⇔√ 10,123 ≤

0.50 ⅛╠⁸5,062 ≤ ↕╣√⁹╕√⁸ 33.3 ⅛╠

│1,686 ≤⌂∫√⁹ 2018 ─ │5,264 ⁸ │3,422 ≢№∫√√╘⁸

2018 │∕╣∙╣3.8 ≤50.7 ⇔√ - 16- ⁹ 

 

- 16-  ─○♫●Ⱶ☼♫◑♪ꜞ─ ┘  

 

 

◌♠○♪ꜞ  

 

2023 ─ ≢│⁸ ⌐ ≤ ┘ ─ ™ ≢⁸ 388

355 ≡ ⁸ 33 ⅜ ↕╣√⁹ ╩ ⇔√2008 │ ─ ≤

─ ≢443 ⁸ 2018 │275 ≢⁸ ⌂ │ ↕⌂⅛∫√⁹ 

 

 

2023 ─ ≢│⁸ ─ ⅛ ≤ ─ ─ ≢⁸ 140 138

≡ ⁸ ⅜ ↕╣√⁹2008 │ 37 ⁸2013 │ 114 ⁸2018

│ 159 ⅜ ↕╣≡⅔╡⁸2018 ≤ ⇔≡ ⇔√╙──⁸ ≤⇔≡│ ╛⅛⌂

╩ ⇔√⁹ 

 

≤╙ ─ ⅝↕│⁸ ─ ⅎ≡™⌂™ ─ ⅛╠ ∟ ─ ╕≢ ™

─ ⅜ ↕╣√⁹ 

⌂⅔⁸2019 ≤ 2020 ⌐ ≤ ≢⁸ ⌐╟╢ ─

≢◌♠○♪ꜞ─ ⅜ ╦╣√⁹ ⌐⅔↑╢ 2019 ─ │ 1,200 ⁸2020

│ 623 ≤⌂∫√  2020⁸2021 ⁹ ≢⁸ ≢│◌♠○♪ꜞ─

│ ↕╣⌂⅛∫√  2020⁸2021 ⁹ 

 

╕≤╘                                 

≢│⁸ ⌐◒ⱴⱠ☼Ⱶ─ ⌐╟╢ ─ ⅜ ↕╣⁸2008 ≤ 2010

⌐ ⌐╟╡ ⅜ ╦╣⁸∕─ │◒ⱴⱠ☼Ⱶ─ │ ↕╣≡™⌂™  

(/ ) (/ ) ( ) (/ ) ( ) (/ ) ( )

1 200 46 0.2 157 0.79 241.3 183 0.92 16.6 171 0.86 -6.6

2 120 40 0.3 63 0.53 57.5 59 0.49 -6.3 51 0.43 -13.6

3 200 16 0.1 16 0.08 0.0 30 0.15 87.5 39 0.20 30.0

520 102 0.2 236 0.45 131.4 272 0.52 15.3 261 0.50 -4.0

No. ( )

2008 2013 2018 2023
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2009⁸2011⁹2023 ─ ⌐⅔™≡╙◒ⱴⱠ☼Ⱶ─ │ ↕╣⌂⅛∫√⁹

─ 2008 ⌐ ⇔√ ≢│⁸ ⌐⅔™≡○♫●Ⱶ☼♫◑♪ꜞ─ ≤◌

♠○♪ꜞ─ │⁸ 2018 ≤ ═≡╛╛ ⇔√⅜⁸ ≤⇔≡│ ╩ ⇔≡

⅔╡⁸◒ⱴⱠ☼Ⱶ─ │↓╣╠ ─ ─└≤≈≤ ⅎ╠╣√⁹√∞⇔⁸ │

2018 ≤ ═≡ ⌐ ⇔≡™√√╘⁸ ↕╣√ ─ │ ⇔√⁹ ⁸

≢│⁸○♫●Ⱶ☼♫◑♪ꜞ─ ≤ ┘◌♠○♪ꜞ─ │⁸

2018 ≤ ⇔≡ ⇔√⁹◒ⱴⱠ☼Ⱶ─ │ ∞⅜⁸2023 ≢∕─ ⅜ ↕

╣⌂⅛∫√⁹ 

⌂≥─ ─ ╙ ─ ⌐ ∆╢↓≤⅛╠⁸ ╙◒ⱴⱠ☼Ⱶ─ ⌂≥

─ ≤ ╦∑≡ ─⸗♬♃ꜞfi◓ ╩ ∆╢ ⅜№╢⁹ 

 

ủ  

Chiba H, Kawakami K, Suzuki H  & Horikoshi K (2007) The distribution of seabirds in 

the Bonin Islands, southern Japan. Journal of the Yamashina Institute for 

Ornithology 39: 1 - 17. 

 (2009) ⌐⅔↑╢Ⱡ☼Ⱶ ─ ≤∕─ ⌐ ⅎ╢ .  14: 

93- 101.   

 (2011) ◒ⱴⱠ☼Ⱶ.  ─ ≤  ( ה

ה ).  ,  ,  pp.351- 376  

ה ה ₁ ה  (2019) ⌐⅔↑╢ⱡꜘ◑

─ ─ ⌂ .   68:  273- 287.   

 (2020) 31 ∕─  

 (2021)  
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17 ה ╕∂≈ↄה╕∂╡╗╪⅛  

◘▬♩                              

ᵑ     

ᵒ ─   

ה  

○○Ⱶ☼♫◑♪ꜞ ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ  

►ⱵⱠ◖הⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

ᵓ  

│⁸ ─ 20 ⌐ ⇔⁸ 1.3 ⁸ 400m⁸ 223,000 ⁸

169m─ ≢№╢ - 17- ⁸ - 17- ⁹ ─ │ ⌐ ╦╣≡™╢⁹

│♃Ⱪ⁸♠Ᵽ◐⁸☻♄☺▬ ─ ⅜ ⇔⁸ ⌐▪◌ⱷ●◦꞉ ─ ⅜

∆╢⁹ 

│⁸ ─ ⌐ ∆╢ - 17- ⁸ - 17- ⁹ ─ ≈─ ≤

⅛╠⌂╡⁸ 700m⁸ 100m⁸ 89m ┘ 74m⁸ 9,700 ─

⌂ ≢№╢⁹ ≤╙ ⅜╦∏⅛⌂ ⌐ ╦╣╢⁹ 

 

ᵔ ─  

≢│⁸ ─ ≢○○Ⱶ☼♫◑♪ꜞ⅜ ⇔≡™╢⁹ ≢│⁸○○Ⱶ☼♫◑♪ꜞ⁸ⱥ

ⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸►ⱵⱠ◖⅜ ⇔≡⅔╡⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─

─ ≢№╢ Sato et al. 2010 ⁹ ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │⁸

─ ⁸ ─ ─ ─ ™ ┘ ─ ─ ™ ─ ⅝ↄ ⅛ ⌐

⅛╣≡™╢ - 17- ⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ♪ⱩⱠ☼Ⱶ  

ה ▬ⱡ◦◦⁸▪○♄▬◦ꜛ►  

 

ᵖ ╛ ─  

 ─ ⌐│⁸ ⌐ ∆╢ ⁸ ⁸ ⅜ ≢ ╢ ⅜№╡⁸

─╖ ╠─ ⅜ ↕╣⁸ ╩ ⇔≡™╢⁹ ─ ⌐

╟∫≡⁸ ↑─▬ⱬfi♩⌂≥≢ ─○○Ⱶ☼♫◑♪ꜞ⌐≈™≡ ⅜ ╦╣≡™╢⁹

╕√⁸ │⁸ ⌐╦√╡○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔≡⅔╡⁸

─√╘ ╛ ╠⌐╙ ┼─ ╩ ⇔≡™╢⁹ 
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- 17- ה   

 

┘                             

ᵑ  2007⁸2010⁸2013⁸2016⁸2019⁸2022 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

ừ  

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

ừ  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ⌐≈™≡│ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

ừ  

○○Ⱶ☼♫◑♪ꜞ  

2007 ┘ 2010 ─ ≢ ⇔√ ⅛ ─ ⌐⅔™≡ m×50m─ⱬꜟ♩

⁸♩כꜝ♪◖ ⅛ ─╖ m×25m⁸ - 17- ⁸○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔√⁹

─ 2022 ≢│⁸ │⁸ 859 0. 51 ⁸35 154 ≤⌂╡⁸

2019 ≤ ⇔≡ ≢ ⇔⁸ ≢ 4.7 ⇔√ - 17- ⁹ 

╕√⁸ ╩ ∆╢√╘⁸ ⇔√ ⌐⅔™≡⁸ ─ ╩ CCD◌ⱷꜝ≢

═√⁹2022 ─ │⁸73 ─ ╩ ⇔√⁹ ─ ╕≢ ≢⅝√─│ 60 ≢⁸

╡ 13 │ ⅜ ↄ⁸○○Ⱶ☼♫◑♪ꜞ─ ─ ╩ ⌐ ≢⅝⌂⅛∫√⁹60

─℮∟⁸26 43.3 ≢ №╢™│ ⅜ ↕╣⁸33 55.0 │ ≢№∫√⁹

│ ─╖ ≢№∫√⁹ 

⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─ │ 274,880 ≤ ↕╣≡™╢ ה  
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1983⁹↓─ ≤ 2022 ─ 0. 51 ⅛╠⁸ ─ ─

│ 140,189 ≤ ↕╣√⁹ ─ ≢⁸2007 │ 159,430 ⁸2010 │ 175,923

⁸2013 │ 142,938 ⁸2016 │ 137,440 ⁸2019 │ 145,686 ≤ ↕╣≡⅔

╡⁸2010 ⅛╠ 2013 ⌐ ⇔≡ ⁸ ⅝⌂ │ ↕╣⌂⅛∫√ - 17- ⁹╕

√⁸ 43.3 ⅛╠⁸ │ 60,702 │ ─ 121,404 ≤⌂╡⁸

2010 ⅛╠ 2013 ⌐ ⇔≡ ⁸ ⌐╟∫≡ ∆╢⅜ ⌂ │ ╘╠╣⌂⅛∫

√ - 17- ⁹ 

 

 

- 17-  ─○○Ⱶ☼♫◑♪ꜞ  

( ►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩ )  

 

- 17-  ─ ─○○Ⱶ☼♫◑♪ꜞ ה  

 

β ─ │⁸ ⇔√  

 

 

(/ ) (/ ) ( ) (/ ) ( ) (/ ) ( ) (/ ) ( ) (/ ) ( )

1 200 102 0.51 120 0.60 17.6 99 0.50 -17.5 102 0.51 3.0 119 0.60 16.7 113 0.57 -5.0

2 200 87 0.44 112 0.56 28.7 85 0.43 -24.1 100 0.50 17.6 112 0.56 12.0 130 0.65 16.1

3 200 111 0.56 105 0.53 -5.4 89 0.45 -15.2 81 0.41 -9.0 79 0.40 -2.5 87 0.44 10.1

4 200 26 0.13 25 0.13 -3.8 23 0.12 -8.0 19 0.10 -17.4 35 0.18 84.2 35 0.18 0.0

5 200 216 1.08 197 0.99 -8.8 162 0.81 -17.8 146 0.73 -9.9 131 0.66 -10.3 154 0.77 17.6

6 200 137 0.69 144 0.72 5.1 107 0.54 -25.7 124 0.62 15.9 103 0.52 -16.9 97 0.49 -5.8

7 100 69 0.69 70 0.70 1.4 59 0.59 -15.7 66 0.66 11.9 68 0.68 3.0 60 0.60 -11.8

8 200 144 0.72 119 0.60 -17.4 83 0.42 -30.3 89 0.45 7.2 64 0.32 -28.1

9 200 164 0.82 137 0.69 -16.5 131 0.66 -4.4 165 0.83 26.0 119 0.60 -27.9

1700 748 0.58 1081 0.64 880 0.52 -18.6 852 0.50 -3.2 901 0.53 5.8 859 0.51 -4.7

20222019

No. ( )

2007 2010 2013 2016
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- 17-  ─○○Ⱶ☼♫◑♪ꜞ─ ≤  

 

ừ  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

2007 ⌐ ─ ⌐ ⇔√ ⅛ ┘ 2010 ⌐ ≤

─ ⌐ ⇔√ ⅛ ─ ⅛ ─ ⌐⅔™≡ m×15

25m─ⱬꜟ♩◖♪ꜝ⁸♩כ - 17- ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ╩ ⇔√⁹∕─ ⁸

─ 2022 ─ │⁸ 165 0. 69 ⁸13 85 ≢⁸ 2019 ≤ ≢

№∫√ 0.0 8.3 ⁸ - 17- ⁹ 

Sato et al. 2010 ≢ ↕╣√ ─ ≤ ─ ╩ ™≡⁸

⌐⅔↑╢ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ╩ ⇔√⁹∕─ ⁸2022 ─ │ 2,455

≤ ↕╣√⁹ ─ ≢⁸2008 │ 6,312 Sato et al. 2010 ⁸2010 │ 6,050 ⁸

2013 │ 6,136 ⁸2016 │ 3,679 ⁸2019 │ 2,376 ≤ ↕╣≡⅔╡⁸ ─

│ 2019 ⌐ ™≢ ⌐ ⌂⅛∫√ - 17- ⁹ 

 

- 17-  ( )─ ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ה  

 
β ─ │⁸ ⇔√  

 

0

40,000

80,000

120,000

160,000

200,000

2007 2010 2013 2016 2019 2022

(/ ) (/ ) ( ) (/ ) ( ) (/ ) ( ) (/ ) ( ) (/ ) ( )

1( ) 80 236 2.95 178 2.23 -24.6 168 2.10 -5.6 91 1.14 -45.8 80 1.00 -12.1 85 1.06 6.3

2( ) 100 196 1.96 210 2.10 7.1 133 1.33 -36.7 67 0.67 -49.6 67 0.67 0.0

3( ) 60 24 0.40 26 0.43 8.3 20 0.33 -23.1 12 0.20 -40.0 13 0.22 8.3

240 236 2.95 398 1.66 404 1.68 1.5 244 1.02 -39.6 159 0.66 -34.8 165 0.69 3.8

2019 2022

No. ( )

2007 2010 2013 2016
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- 17-  ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ⁸◌fi

ⱶꜞ►Ⱶ☻☼ⱷ─ ⁸►ⱵⱠ◖─ ─ 2022

⁸ ►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/

╩  

 

 

- 17-  ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─  

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

─ ⌐⅔™≡⁸ ─ ⅛╠ ─ ╕≢─ ─ ≢ ⌂ ╡ ─

╩ ═⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ╩ ⇔√ - 17- ⁹∕─ ⁸2022 │ 13 ⅜

↕╣√⁹ │⁸ ─ ≤ ⅜ ⁸ №╢™│ ─╖─ ⅜

11 ⁸ ╣√ ⌐╟╢≤ ⅎ╠╣╢ ─╖─ ⅜ ≢№∫√⁹ ─ ≢

↕╣√ │ ≡ √ↄ⌂∫≡⅔╡⁸ ≤ ⅎ╠╣√⁹ ≢│⁸2013 ≢ ─

≢ ⅜ ↕╣√⅜⁸2016 ⁸ │ ≢⅝≡™⌂™⁹⇔√⅜∫≡⁸2013

100m0

13

0

0

2,000

4,000

6,000

8,000

2008 2010 2013 2016 2019 2022
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│ 13 ⁸2016 │ 20 ⁸2019 │ 13 ⁸2022 │ 13 ⅜ ↕╣

≡™╢⁹⌂⅔⁸ ─ ↕⌐╟╡⁸ ─ ╕≢│ ⇔≡™⌂™⁹ 

 

►ⱵⱠ◖  

⌐⅔↑╢►ⱵⱠ◖─ ╩ ∆╢√╘⁸2022 │ ⌐ ─ ⅛

─ ─ ≤ ⅛╠ ⌐ ⅛℮ ─ ⁸ m×40m ╩ ⇔⁸∕

─ ⌐№╢►ⱵⱠ◖─ ╩◌►fi♩⇔⁸ ╩ ⇔√⁹ ⌐⅔↑╢►ⱵⱠ◖─

│⁸ ⅛╠ ─ ≤ ╩ ™√ ≤⇔⁸ ╩ 9,026 ⁸

2,270 ─ 11,296 ─ ╩ꜟכ♠ ≤⇔√ - 17- ⁹∕

─ ⁸ ≢ 67 0.84 ≤ ≢ 23 0.29 ⅛╠

│ 0.56 ≤⌂╡⁸ ⌐⅔↑╢►ⱵⱠ◖─ │⁸6,326 ≤ ↕╣√⁹ 

 

╕≤╘                                 

2022 ─ ⌐⅔↑╢ ─○○Ⱶ☼♫◑♪ꜞ─ │ 140,189 ≤ ↕╣⁸2010

⅛╠ 2013 ⌐ ⇔≡ ⁸ ⅝⌂ │ ↕╣⌂⅛∫√⁹ ╙ ⌐ 2013 ⌐

⇔≡ │⁸ ⌐╟∫≡ ∆╢⅜ ⌂ │ ╘╠╣⌂⅛∫√⁹ ⌂ │

∞⅜⁸ ⌐│○○Ⱶ☼♫◑♪ꜞ─ ≤⇔≡♪ⱩⱠ☼Ⱶ╛▪○♄▬◦ꜛ►⅜ ∆╢⁹

♪ⱩⱠ☼Ⱶ│ ⌂ↄ≤╙ 60 ⅛╠ ⇔≡⅔╡  1977 ⁸ ╙ ⌐○○Ⱶ☼♫

◑♪ꜞ─ ≢ ↕╣≡™╢⁹ ╙○○Ⱶ☼♫◑♪ꜞ─⸗♬♃ꜞfi◓ ╩ ⇔⁸

⌂ ╩ ∆╢↓≤≢⁸ ─ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

⌐⅔™≡⁸ ≢│↓╣╕≢ ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ ↕╣≡⅔╡⁸

≢│ │ ⌂ ⅜ √╣≡™╢≤ ⅎ╠╣√⁹√∞⇔⁸2022 │ ─ ≢

↕╣√ │ ≡ ≤ ⅎ╠╣⁸ ─ ⅎ┌⁸ ⅜ ⇔√

╙ ⅎ╠╣√⁹ ≢│⁸2022 ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │ 2,455 ≤ ↕

╣⁸2016 ≤⌂∫≡™╢⁹ ╙ ─ ⅛∫√ 2008 ─ 6,312 Sato et 

al. 2010 ≤ ⇔≡ 61.1 ⇔√⁹Ⱡ☼Ⱶ ─ ─ ╛ ↕╣√ⱥⱷ◒꜡►

Ⱶ♠Ᵽⱷ─ ╛ │ ↕╣≡⅔╠∏⁸ ⌂ ─ │ ≢№∫√⁹√∞⇔⁸

ה ⌐│ ⅜ ⌐ ∆╢√╘⁸ ─ ⌐ Ⱡ☼Ⱶ ⅜ ∆╢

↓≤⅜ ↕╣╢⁹╕√⁸ ≤ │ ⇔⅛ ╣≡⅔╠∏⁸♪ⱩⱠ☼Ⱶ⅜ ™≢ ╣╢

│ ⌐ ⅎ╠╣╢ Clout & Russell 2006 ⁹∕─√╘⁸ ╙ ─ ╛∕─

─ ╩ ⇔⌂⅜╠⁸ ─⸗♬♃ꜞfi◓ ╩ ∆╢ ⅜№╢⁹ 

 

ủ  

Clout MN & Russell JC  (2006) The eradication of mammals from New Zealand islands . In 

Koike F et al.  (eds.), Assessment and Control of Biological Invasion Risks.  Pp 

127- 141.Shoukadoh Book Sellers, Kyoto, Japan and the World Conservation Union 

(IUCN), Gland, Switzerland.  

Sato F, Karino K, Oshiro A, Sugawa H. & Hirai M (2010) Breeding of Swinhoeΐs Storm-
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petrel Oceanodroma monorhisin the Kutsujima Islands, Kyoto, Japan. Marine 

Ornithology 38: 133 - 136. 

ה  ( 1983) ה   ( ☿fi♃כ) .  

 ( 1977)  ○○Ⱶ☼♫◑♪ꜞ≤ .  ,  .  
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18 ⅔⅝⇔╞≤℮  

◘▬♩                              

ᵑ    ─ ⁸ ⱡ ⁸ ⁸  

ᵒ ─   

⁸ ⁸  

○○Ⱶ☼♫◑♪ꜞ ⁸ ○○Ⱶ☼♫◑♪ꜞ

⁸  

○○Ⱶ☼♫◑♪ꜞ  

ᵓ  

│⁸ ─ 40 80 ⌐ ⇔⁸ ≈─ ⁸ ⱡ ⁸

ⱡ ⁸ ≤ ─ ⅛╠⌂╢ - 18- ⁹ 

 

ᵔ ─  

ⱡ ⁸ ⱡ ⁸ ⁸ ─ ⁸ ⁸ ⁸

≢○○Ⱶ☼♫◑♪ꜞ⅜ ⇔≡™╢⁹╕√⁸ ≢◌fiⱶꜞ►Ⱶ☻☼ⱷ≤ⱥⱷ

◒꜡►Ⱶ♠Ᵽⱷ⅜ ⇔≡™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ⱡ☼Ⱶ  

ה Ɫ◦Ⱪ♩●ꜝ☻⁸◦ⱴⱫⱦ⁸▪○♄▬◦ꜛ►  

 

ᵖ ╛ ─  

≡─ ≤⁸ ─ │⁸ ⌐ ╕╣╢⁹ ⱡ

≤ ⱡ ─ │₈○○Ⱶ☼♫◑♪ꜞ ₉≤⇔≡⁸∕╣∙╣ 13 ≤ 15

⌐ ⌐ ↕╣√⁹╕√⁸ │₈○○Ⱶ☼♫◑♪ꜞ ₉

≤⇔≡ 15 ⌐ ─ ⌐ ↕╣√⁹ 

≢│⁸2021 ⌐♪ⱩⱠ☼Ⱶ─ ⅜ ↕╣√⁹ ┼─ ─ │ ∞⅜⁸

│⁸2022 ⅛╠ ⁸ ⌐╟╢♪ⱩⱠ☼Ⱶ

╩ ⇔≡™╢⁹ ╛ ↑─ ╙ ⇔⁸ ╙ ∫≡™╢⁹ 
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- 18-   

 

┘                             

ᵑ  2005⁸2010⁸2013⁸2016⁸2019⁸2022 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ⌐≈™≡⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞ  

ⱡ ⁸ ⁸ ⁸ ⁸ ⌐⅔™≡⁸2005 ┘ 2010 ─ ≢ ↕

╣√ ×12 50 ─ⱬꜟ♩◖♪ꜝ⁸♩כ - 18- ≢⁸○○Ⱶ☼♫◑♪

ꜞ─ ┘ ╩ ⇔√⁹∕─ ⁸ ┘ │⁸ ╩ ⇔√ 2005

⅛╠ 2022 ╕≢≢⁸ ⌐ ╩ ╡ ⇔≡™√⅜⁸ ⇔√ │⌂⅛∫√ - 18-

⁹ ─ ─ ─ │⁸ ⱡ ≤ │ ⌐☻☻◐ ≢ │ ↄ⁸

│ ⌐ ─ ⌐ ⅜ ↕╣√⁹ │⁸ ≤ ─☻◕ ≢ ⅜

↕╣√⁹ │⁸ ─ ≢ ─ ≤↕╣≡⅔╡  2003⁸ ∞↑

≢⌂ↄ⁸ ─☻◕ ⌐ ⌐ ⅜ ↕╣√⁹ 

╕√⁸ ─ 2022 │ ≢ ─ ╩⁸ ≢ ╩ ∫√⁹ ≢│⁸

┘ ─☻☻◐ ≤ꜘⱩꜝfi─ ⌐⁸ ⌐ ╩ ⇔ │ 33

- 18- ⁸ ≢│⁸ ⌐ ─☻◕ ≢ ╩ 84 ⇔√ - 18- ⁹ 
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- 18-  ─○○Ⱶ☼♫◑♪ꜞ─ ┘  

 
β ─ │⁸ ⇔√  

 

 

(/) (/) (/) (/) (/) (/)

ⱡ 1 200 42 0.21 40 0.20 53 0.27 59 0.30 64 0.32 44 0.22 ☻☻◐

( ─ )
1 200 75 0.38 60 0.30 105 0.53 79 0.40 100 0.50 92 0.46 ☻☻◐

1 200 47 0.24 52 0.26 44 0.22 31 0.16 54 0.27 43 0.22 ♃Ⱪ

2 200 59 0.30 41 0.21 40 0.20 37 0.19 ♃Ⱪ

400 103 0.26 72 0.18 94 0.24 80 0.20

1 48 22 0.46 15 0.31 20 0.42 17 0.35 11 0.23 12 0.25 ☻◕

2 48 46 0.96 50 1.04 45 0.94 33 0.69 36 0.75 34 0.71 ☻◕

3 48 29 0.60 28 0.58 30 0.63 27 0.56 37 0.77 38 0.79 ☻◕

4 80 37 0.46 40 0.50 52 0.65 51 0.64 57 0.71 ☻◕

224 97 0.67 130 0.58 135 0.60 129 0.58 135 0.60 141 0.63

1 200 286 1.43 303 1.52 241 1.21 257 1.29 359 1.80 319 1.60 ☻◕

2 200 49 0.25 62 0.31 65 0.33 51 0.26 56 0.28 50 0.25

400 335 0.84 365 0.91 306 0.77 308 0.77 415 1.04 369 0.92

2016 2019

⁷

2022

No. ( )

2005 2010 2013
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- 18-  ─ ≤ 2022  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  
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- 18-  ─ ┘○○Ⱶ☼♫◑♪ꜞ 2022  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

⌐⅔™≡⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ │ ─ ─ ╛ ┘ ─☻◕

≢ ↕╣≡⅔╡⁸ ─ 2022 ─ ≢│ ⅜ ↕╣√ - 18- ⁹ │

⁸ ─╖⅜ ≢№∫√⁹ ─ ≢ ↕╣√ │ ≡ √ↄ⌂∫≡⅔╡⁸

≤ ⅎ╠╣√⁹2010 ┘ 2013 ≢│ ⁸2016 │ ⁸2019 ≢

│ ⅜ ↕╣≡™╢⁹ 

 

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

2005 ┘ 2010 ─ ≢ ⌐ ⇔√ ⅛ ─ ⌐⅔™≡ ×

12 20 ─ⱬꜟ♩◖♪ꜝ⁸♩כ - 18- ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ╩ ⇔⁸ ╩

⇔ ╪≢ ─ ╙ ⇔√⁹2022 ─ │ ≢⁸↓╣╕≢─ ≤ ⌐

─☻◕ ─ No. ⅜ ╙ ⅛∫√ - 18- ⁹ ─ │⁸ ⅛ ─

⅜ ↕╣√ 2010 ⅛╠ 2016 ─ ≢ ⇔⁸2019 │ ┘ ⇔√⅜ 2010  37 

⁸2013 24 ⁸2016 13 ⁸2019 22 ⁸2022 ─ ≢│ ─╖─

≢№╡⁸ ⌐ ⇔√ - 18- ⁹ 

 

- 18-  ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ┘  

 

β ─ │⁸ ⇔√  

 

 

(/ ) (/ ) (/ ) (/ ) (/ ) (/ )

1 48 4 0.08 3 0.06 2 0.04 0 0.00 0 0.00 1 0.02

2 48 9 0.19 8 0.17 2 0.04 2 0.04 1 0.02 0 0.00

3 48 2 0.04 5 0.10 1 0.02 1 0.02 1 0.02 0 0.00

4 80 21 0.26 19 0.24 10 0.13 20 0.25 6 0.08

224 15 0.10 37 0.17 24 0.11 13 0.06 22 0.10 7 0.03

2019 2022

No. ( )

2005 2010 2013 2016
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╕≤╘                                 

≢│⁸2022 ╙↓╣╕≢≤ ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ─ │ ↕╣√⅜⁸

≢ ↕╣≡™√⁹╕√⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │⁸2010 ⁸ ╩ ⇔

≡™√⅜⁸2022 │↓╣╕≢≢ ╙ ⌂ↄ⁸ ╛ ╙ ↕╣⌂⅛∫√⁹ ─ ⌂

│ ∞⅜⁸ ≢│ ≤⌂╢Ɫ◦Ⱪ♩●ꜝ☻ ╩ ∆╢≤ ⅎ╠╣╢ ⅜ ⇔√

◗Ⱶ ⅜ ↕╣≡⅔╡⁸ ┘ ⌐ ∆╢ ─ ≤ ⅜ ≢

№╢⁹╕√⁸2021 ⌐♪ⱩⱠ☼Ⱶ ─ ⅜ ↕╣√⁹

│⁸♪ⱩⱠ☼Ⱶ ─√╘⁸ ╩ ∫≡™╢⁹ ⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼

ⱷ ┘ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ │ ⌐ ↕™√╘⁸ Ⱡ☼Ⱶ ─ │↓╣╠─

⌐ ⅝⌂ ╩ ⅎ╢↓≤⅜ ↕╣╢⁹ ╙ ─⸗♬♃ꜞfi◓≤№╦∑≡ ⇔√

≤ ⇔√ Ⱡ☼Ⱶ ─ ⅜ ≢№╢⁹ 

○○Ⱶ☼♫◑♪ꜞ─ ∆╢ ⱡ ⁸ ⁸ ≢│⁸↓╣╕≢⌐ Ⱡ☼Ⱶ ─

⅜ ↕╣≡™╢⅜⁸ ≢ ⌐ ⅎ╢ Ⱡ☼Ⱶ ─ │ ≢№∫√⁹ 

 

ủ  

 ( 2003)  ⌐ ∆╢○○Ⱶ☼♫◑♪ꜞ⌐≈™≡ ( ) . 

 105 .   
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19 ┤╖⇔╕  

◘▬♩                              

ᵑ     

ᵒ ─   

►ⱵⱠ◖  

ᵓ  

─ ⌐ ∆╢ │⁸ ⅛╠ 100m ⌐№╢⅜⁸ ⅛╠ ┘╢ ≤

─ │ 10m≢№╢⁹ ≈─ ⱨה ⌐ ⅛╣⁸ 20m⁸

│ 3,000 ≢№╢ - 19- ⁸ - 19- ⁹ │ ⇔√ ≤╦∏⅛⌂ ─╖≢⁸

│╒≤╪≥ ╘╠╣⌂™⁹ 

 

ᵔ ─  

≢►ⱵⱠ◖⅜ ⇔≡™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ɫ◦Ⱪ♩●ꜝ☻  

 

ᵖ ╛ ─  

1922 11 ⌐₈ ►ⱵⱠ◖ ₉≤⇔≡ ─ ⌐ ↕╣≡™╢⁹

│ ─ ≢№╢√╘⁸ ∟ ╡⅜ ⇔ↄ ↕╣≡™╢⁹1961 ⅛╠ 1970 ╕

≢│ ─ ⅜ ⌐⁸1971 │

⅛╠ ↕╣⁸∕─ ≤ ─ ⅜ ╦╡⁸►ⱵⱠ◖─

⅜ ⇔≡ ╦╣≡⅝√  2012⁹ 

 

 

- 19-  ─  

 

50 km
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- 19-  ᵑ ⁸ᵒⱨ ⁸A F│ ⁸ ▪ꜟⱨ□ⱬ♇♩│

⁸S │ Ⱪ꜡♇◒╩ ∆⁸ ╩ ≤ ─

─ ╩  

 

┘                             

ᵑ  2004⁸2009⁸2014⁸2019 ◘▬◒ꜟ  

│⁸ ─ ≤ ╦∑≡ 2004 ⅛╠ ↔≤⌐ ⇔≡™╢⁹╕√⁸

⅛╠ ╩ ╗ ╩♃כ♦ ⇔≡™√∞™≡™╢⁹ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

►ⱵⱠ◖ ♅♪ꜞ ◌⸗ⱷ ◌⸗ⱷ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

►ⱵⱠ◖  

≢⁸ A⁸C⁸D⁸E⁸F⅛╠ ┘ ─►ⱵⱠ◖ ─◌►fi♩╩ ∫

√ - 19- ⁹∕─ ⁸2004 │ 6,800 ⁸2009 │ 3,884 ⁸2014 │ 2,740 ⁸

2019 │ 2,112 ≢№∫√ - 19- ⁹ 

≢│⁸ ⁸ ┘ ⌐╟╢ ─ ⌐╟∫≡⁸

⌐ ─ m× m×85⅛ 340 ⌐⅔™≡ ≤ ╩ ⇔⁸

⅜ ↕╣≡™╢⁹╕√⁸ ⌐ ╩ ⇔⁸ ⇔√ ⁸ ┘ ─ ⁸

⅜◌►fi♩↕╣≡™╢⁹∕─ ⁸2004 ⌐ 322 ⁸2009 ⌐ 303 687 ⁸2014

⌐ 242 822 ⁸2019 ⌐ 250 861 ≢№∫√ - 19- ⁹ 
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- 19-  ┘ ─►ⱵⱠ◖─ ≤ │ ─╖  

 

╕≤╘                                 

↓╣╕≢ ⌐⅔↑╢ ─►ⱵⱠ◖│⁸2004 ⌐ 322 ⁸2009 ⌐ 303 687 ⁸

2014 ⌐ 242 822 ≤⌂╡⁸2019 ─ 250 861 │ ╩ ⇔√ ≤

≤⌂∫√ │ ─ 340 №√╡ ⁹2009 2018 ─ 10 ≢│⁸

│ 240 ±37.1 ⁸180 303 ⁸ 611 ±314.7 ⁸ 1,120

≢№╡ ↔≤⌐ ⅝ↄ ⇔√⅜  2012⁸ ♃כ♦  ⁸

│↓╣╠─ ─ ⌐№∫√⁹ 

┘ⱨ │ ─ ⅜ ⇔ↄ ↕╣≡™╢√╘⁸►ⱵⱠ◖─ ⌐ ∆╢

│╒≤╪≥⌂™≤ ⅎ╠╣╢⁹ ⁸ ⅜╒≤╪≥⌂™√╘⁸ ╛ ⁸

─ ─ │ ↑╛∆ↄ⁸ ⌐│Ɫ◦Ⱪ♩●ꜝ☻⌐╟╢ ╛♩ⱦ⌐╟╢ ⅜

↕╣≡™╢  2012 ⁹⇔⅛⇔⁸ ⇔≡ ⅝⌂ ╩ ⅎ≡™╢ │ ↕╣≡

™⌂™↓≤⅜ ⌐╟╢ ≢ ╠⅛⌐⌂∫≡™╢√╘⁸ ≢│ ⇔√

⅜ ↕╣≡™╢≤ ⅎ╠╣√⁹ 

 

ủ  

 ( 20129 ─►ⱵⱠ◖.  .   
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20 ה ╪╦╙ↄ∆ה╕∂℮╤┘  

◘▬♩                              

ᵑ    ⁸  

ᵒ ─   

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ᵓ  

─ ⌐│™ↄ≈⅛─ ⅜ ∆╢ - 20- ⁹ ≤ │

─ ≢№╢⁹ ─ ⌐│⁸ ─ ≢№╢ ─ ≤ ┘ ≈─

⁸ ⁸ ⱡ ⁸ ⅜ ∆╢⁹ │⁸ ─ ─ 1.6 ⌐ ⇔⁸

250m⁸ 250m⁸ 34m≢№╢⁹ ⌂ │ ⇔√ ≤ ≢⁸ ─

⌐│ ─ ┘ⱦ꜡►⅜№╢⁹ │⁸ ─ 700m⌐ ⇔⁸ 300m⁸

150m⁸ │ 50m≢№╢⁹ ⌐ ⅜№╡⁸ ─ │ ─ ≤⌂∫

≡⅔╡⁸ │ ≢№╢⁹ 

 

ᵔ ─  

≤ ≢◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ ↕╣≡™╢⁹╕√⁸2008 ─

≢⁸ ⌐⅔™≡○○Ⱶ☼♫◑♪ꜞ─ ⅜ ↕╣≡™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ɫ◦Ⱪ♩●ꜝ☻  

 

ᵖ ╛ ─  

◌fiⱶꜞ►Ⱶ☻☼ⱷ⌐≈™≡⁸ ⌐ ╛ │ ↕╣≡™⌂™⁹ 
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- 20-  │ ⁸ ►▼Ⱪ

◘▬♩ https://maps.gsi. go.jp/ ╩  

 

┘                             

ᵑ  2008⁸2011⁸2014⁸2017⁸2021 2023 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⌐≈™≡│⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ừ  

2023 ─ ≢│⁸ ─ ─ ≤ ⅛╠ ─ ≢ ⅜ ↕╣

√⅜⁸↓╣╕≢─ ≢ ⅜ ↕╣≡™√ ─ ─ ≢│ ╩ ∆╢↓≤

⅜≢⅝⌂⅛∫√ - 20- ⁹ ↕╣√ │⁸16 ≢№∫√⁹2008 ─

⅛╠ 2017 22 ╕≢ ⌐№∫√⅜⁸ 2021 12 ⌐ ⅝ↄ ⇔√

- 20- ⁹ │∕╣╩ ╡⁸↓╣╕≢≢ ⌐ ™ ╩ ⇔√⁹ 
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- 20-  ─◌fiⱶꜞ►Ⱶ☻☼ⱷ─  

⁸A C⁸2023 ⁸ │  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

 

- 20-  ─◌fiⱶꜞ►Ⱶ☻☼ⱷ─  

 

ừ  

─ 110m⁸ 15m─ ≤ ─ ─ ≢ ⅜

↕╣√ - 20- ⁹2008 ≤ 2011 ─ ≢ ⌐ ↕╣√ ⅛ ─

m×12 24m⁸ 304 ⁸ - 20- ⌐⅔™≡⁸ ≤ ⁸

─ ╩ ╗ ⁸№╢™│ ─ ─№╢ ╩ ⇔√⁹ 

2023 ─ ≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ 220 ─℮∟ ⅜ ↕╣√

│ 79 ≢⁸ │ 0.26 / ≢№∫√⁹ 1,650 - 20- ─ A⁸

A

C

B
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110m× 15m ⅛╠ ─ ↕╣√ │ 429 ≤⌂∫√ - 20- ⁹

↕╠⌐⁸ - 20- ─ B ≢╙ ─ ─ ╩ ═⁸22 ⅜ ↕╣√⁹ 

─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⌐⅔↑╢ 2023 ─ │⁸2008

─ ≢ ≤⌂╡⁸2017 ╩ ™≡ ╩ ⇔√ - 20- ⁹ 

 

 

- 20-  ─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ A≤ B  

≤ ⁸No. ⁸ │ 2023⁸ 

►▼Ⱪ◘▬♩ https://maps.gsi.go.jp/ ╩  

 

 
- 20-  ─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ─

- 20- ─A  
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╕≤╘                                 

2023 ─ ─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ │⁸2008 ─ ≢ ≤⌂╡⁸

≤⇔≡ ╩ ⇔√⁹2017 │ ─ ≤ ═≡ ⌐ ⅜ ⌂⅛∫√⅜⁸↓─

─ │ ╠⅛⌐≢⅝⌂⅛∫√⁹⌂⅔⁸ ≢│↓╣╕≢⌐◌ꜝ☻ №╢™│ ⌐ ↕

╣√≤ ⅎ╠╣╢ ─ ╛ ⅜ ↕╣≡⅔╡⁸↓╣╠ ─ ─ ⌐│

⅝ ⅝ ⅜ ≢№╢⁹ 

─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ │⁸ ⌂ ╩ ↕⌂⅛∫√⁹√∞⇔⁸ ─№

╢ ─ ⅜ ↕╣≡⅔╡⁸ ≢ ∆╢≤ ⅎ╠╣╢ⱢꜘⱩ◘─ │ ⅝™≤

ⅎ╠╣√⁹╕√ 2023 ─ ⌐⅔™≡⁸ ☻◒♇Ⱳכꜝכ◒√╣↕ ≢ ─ ⅜

↕╣√⁹ ≤⇔≡│⁸ ≢№╡⁸ ⌂ ─ ┼─ │ ≢⅝

⌂™≤ ⅎ╠╣√⁹ 

⌂⅔⁸ ≢ Ⱡ☼Ⱶ ─ │ ↕╣⌂⅛∫√⅜⁸ ⅜ ∆╢ ⅛╠│ ╒≥

─ ≢№╢√╘⁸ Ⱡ☼Ⱶ ─ ⌐│ ╩ ℮ ⅜№╢⁹ 
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21 ⱡ ה ╕⇔╛↓ה╕⇔─⅝⅔  

◘▬♩                              

ᵑ     

ᵒ ─  ─  

─ ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ᵓ  

ⱡ │⁸ ─ 50 ⌐ ∆╢ 1.5 ⁸ 0.9 ⁸ 0.69

⁸ 244m─ ≢№╢ - 21- ⁹ │♃Ⱪⱡ◐─ ≢₈ ─ ₉≤⇔≡

─ ⌐ ↕╣≡™╢⁹ 

ⱡ ─ ≢№╢ │⁸ ⱡ ─ ⌐ ∆╢ 200m─ ≢⁸

─ ⅜ ⌐⌂∫≡™╢ │ ⅜ ⇔≡™╢ - 21- ⁹ 

 

ᵔ ─  

ⱡ ≢│⁸ ─ ⌐ ─○○Ⱶ☼♫◑♪ꜞ⅜ ⇔≡™╢⁹ ≢│⁸◌

fiⱶꜞ►Ⱶ☻☼ⱷ≤ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⅜⁸ │ ⌂╢⅜ ⌐ ∆╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ♪ⱩⱠ☼Ⱶ⁸◒ⱴⱠ☼Ⱶ⁸Ⱡ◖  

 

ᵖ ╛ ─  

ⱡ │⁸ ─ ≤⇔≡ ↄ⅛╠ ↕╣≡⅔╡⁸ ⅜ ≢ ⇔≡™╢⁹

⅛≈≡│⁸ ⌐│Ⱡ◖⅜ ⇔≡⅔╡⁸ ⌐○○Ⱶ☼♫◑♪ꜞ─ ⅜ ↕╣≡™╢

 2003⁹╕√⁸ ⌐⅔™≡⁸♪ⱩⱠ☼Ⱶ≤◒ⱴⱠ☼Ⱶ╙ ↕╣√⁹ 

≢│⁸1987 ⌐♪ⱩⱠ☼Ⱶ─ ⅜ ↕╣⁸ ⁸Ⱡ☼Ⱶ⌐ ↕╣√≤ ⅎ╠╣

╢◌fiⱶꜞ►Ⱶ☻☼ⱷ≤ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─┼™ ⅜ ⌐ ↕╣√  1987⁹∕

─ ⁸ ⅜ ╩ ⇔√↓≤⌐╟╡♪ⱩⱠ☼Ⱶ│ ↕╣⌂ↄ⌂∫≡™√╙──⁸

2009 ⌐│ ┘ ↕╣⁸ ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ≤ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─┼™ ╙

↕╣√  2009⁹∕─ ⁸ ⅜ 2011

2 ⌐ ╩ ⇔♪ⱩⱠ☼Ⱶ│ ↕╣⁸ ─ │ ₁⌐ ⇔≡™╢⁹ 

ⱡ ≤ ╩ ╗ ╛ │⁸2017 ⌐ ⌐ ↕╣√⁹ ┼

─ │ ⇔ↄ ↕╣≡⅔╡⁸ ─ ≤≤╙⌐ ╙ ↄ ╦╣≡™╢⁹ 
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- 21-  ⱡ ┘ ─  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

┘                             

ᵑ  2006⁸2010⁸2013⁸2016⁸2020 2023 ◘▬◒ꜟ  

╠ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

ừ ⱡ  

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

 

ừ  

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ Ⱶ☼♫◑♪ꜞ ►Ⱶ♠Ᵽⱷ ►Ⱶ♠Ᵽⱷ ⁸  

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ⌐≈™≡│⁸ ╩♃כ♦─ ⇔√⁹ 

 

ᵓ ה ה▪ꜞ◄ ─  

ừ ⱡ  

○○Ⱶ☼♫◑♪ꜞ  

─ ╩ ╘╢ ─ ⌐⁸ ─ │№╢⅜ ⅜№╢ ⁸ ™

─ⱥ◕☻◕ ╛ ≢╙ ⅜№╢⁹2010 ⌐ ⇔√ ⅛ ─ m×25

37.5m─ⱬꜟ♩◖♪ꜝ⁸♩כ - 21- ⌐⅔™≡ ╩ ⇔√⁹2023 ─ │⁸

0. 46 0.33 0. 57 ≢№∫√⁹2010 ⌐ 0.48 0. 29 0. 72 ⁸2013

⌐ 0.51 0. 32 0. 75 ⁸2016 ⌐ 0.44 0.34 0.59 ≤⌂╡⁸╒╓

≢ ⇔√ - 21- ⁹ 

 

20 km

 

300 m

ⱡ
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- 21-  ⱡ ─ ►▼Ⱪ◘▬♩

https://maps.gsi. go.jp/ ╩  

 

- 21-  ⌐⅔↑╢ ⱡ ○○Ⱶ☼♫◑♪ꜞ─ ┘  

 
β2010 ≤ 2013 ≢ ─ ╛ ─ ╩ ↑≡ ─ ↕╩ №╢™│

⇔√√╘⁸ │ ⌂╢ 

 

ừ  

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

─ⱥ◕☻◕ ╩ ⌐⁸ ⁸ ─ ╛ ─ ≢ ⅜╖╠╣√⁹

2006 ⌐ ⅜ ⇔√ ⌐ ⅛ ─ ╩ ⇔ m×10 20m─ⱬꜟ♩◖

⁸♩כꜝ♪ - 21- ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ≢№╢ ⌐ ⌐ ╩ ⇔ ╣≡

╩ ⇔⁸ ─ ╩ ⇔√⁹∕─ ⁸2023 ─ ≢│⁸ ⅛ ─ ≤╙

─◌fiⱶꜞ►Ⱶ☻☼ⱷ╛ │ ≢⅝⌂⅛∫√⁹⌂⅔⁸ ─ ─ ↄ│⁸ ⅜ ↄ

⅜ ⌂√╘ ⅜ ⌐ ⅛⌂™ ⅜ ↄ⁸ ≢⅝⌂⅛∫√╙─╙№╢≤ ⅎ╠╣╢

↓─ │ ─ 2006 ╦╠⌂™ ⁹ 

≢│⁸ ─☻◕ ─ ≢ ─ ≤ ─╖ ⁸ ─

─☻◕ ─ ≢ ╩ ⇔√⁹╕√⁸ ⌐ ⅛╠≤ ╦╣╢ ⅝ ╩

 

300 m

/ / / / /

1 120 86 0.72 150 112 0.75 150 88 0.59 150 95 0.63 150 85 0.57

2 100 58 0.58 100 61 0.61 100 46 0.46 100 50 0.5 100 45 0.45

3 160 46 0.29 140 52 0.37 140 47 0.34 140 43 0.31 140 46 0.33

4 100 32 0.32 114 36 0.32 114 42 0.37 114 62 0.54 114 56 0.49

480 222 0.48 504 261 0.51 504 223 0.44 504 250 0.5 504 232 0.46

No.

2010 2013 2016 2020 2023
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≢ ⅛ ⁸ ≢ ⅛ ⁸ ─ ┘ ─ ≢∕╣∙╣ ⅛ ─ 15

⅛ ≢ ⇔√⁹⇔√⅜∫≡⁸ ≢ ≢│ 24 ╩ ⇔√ - 21- ⁹↓╣╕

≢ ≢│ 2010 ⌐ ⁸2013 ⌐ ⁸2016 ⌐ 11 ⁸2020 ⌐ 13 ⅜ ↕╣≡

™╢ - 21- ⁹ 

 

 

- 21-  ─ ≤◌fiⱶꜞ►Ⱶ☻☼ⱷ─

─ 2023  

 

 

- 21-  ─ ⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼ⱷ─  
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ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ  

◌fiⱶꜞ►Ⱶ☻☼ⱷ≤ ∂ ⅛ ─ ⌐⅔™≡⁸ ─ ≢№╢ ⌐

╩ ⇔⁸ ╩ ⇔ ╣≡ ╩ ⇔√( - 21- )⁹2023 ─ ≢│⁸ No. ≤

No. ≢∕╣∙╣ ─ ╩ ⇔√ - 21- ⁹ │⁸∆═≡ ⌐ ∆╢

≢№∫√⁹™∏╣╙ │ ≢⅝∏⁸ ⇔≡™√⅛≥℮⅛│ ≢№∫√⁹╕√⁸ⱥⱷ◒꜡

►Ⱶ♠Ᵽⱷ⅜ ⌂ ─ │⁸ No. ≢ 17⅛ ⁸ No. ≢ 12⅛ ≢№∫

√ - 21- ⁸ ⅜ ↕╣√ ╩ ╗ ⁹2020 ─ ≢│ⱥ♫─ ╩ ╗ ⅜

↕╣√⅜⁸ ─ ≢│ ≤ ⅎ≡⅔╡⁸ ₁⌐≢│№╢╙── ⌐№╢↓≤⅜

↕╣√ - 21- ⁹ ⌐≈™≡⁸ ⌐ ⅛╠≤ ╦╣╢ ⅝ ╩ ⇔√

≤↓╤⁸ ≢ ⅛ ≤│ ⁸ ≢ ⅛ ⁸ ≢ ⅛ ⁸

─ ≢ 1⅛ ─ 13⅛ ≢ ↕╣√⁹ ⌐ ≢│ 2009 ─Ⱡ☼Ⱶ

↕╣√↓≤⅜⌂™ ≢№╡⁸ ─ ⅜╡⅜ ∂╠╣√⁹ 

 

 

- 21-  ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─  

 

- 21-  ─ ─ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─ ┘  

 
⌐│◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ╩ ╗ ⅜№╢ 

 

╕≤╘                                 

⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼ⱷ─ │⁸1974 204 ⁸1976 141 ≤ ↕╣

≡⅝√⅜  1975⁸ ─  1976⁸1987 ≤ 2009 ─ ⁸♪ⱩⱠ☼Ⱶ

⅜ ⇔⁸ ─◌fiⱶꜞ►Ⱶ☻☼ⱷ≤ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ─┼™ ⅜ ↕╣√  

0

5

10

15

20

2006 2010 2013 2016 2020 2023

/ / % / % / % / %

1 80 93 1.16 45 0.56 -56.6 26 0.33 -42.2 10 0.13 -61.5 17 0.21 70.0

2 40 58 1.45 31 0.78 -46.6 9 0.23 -71 12 0.3 33.3 12 0.3 0.0

120 151 1.31 76 0.67 -49.7 35 0.28 -53.9 22 0.21 -37.1 29 0.26 31.8

2023

No.

2010 2013 2016 2020
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1987⁸  2009 ⁹1987 ─ ─ ⁸ ⌐╟╢

≢♪ⱩⱠ☼Ⱶ⅜ ↕╣√⅜⁸ ─ │Ⱡ☼Ⱶ ─ ╕≢│ ⇔≡™⌂™

 2003⁹2009 ⌐♪ⱩⱠ☼Ⱶ⅜ ⇔⁸ ┘ │ ╩ ↑√

 2009⁹2011 ⌐ ⅜ ⌐╟╢♪ⱩⱠ

☼Ⱶ─ ≤ ─ ╩ ™⁸∕╣ │♪ⱩⱠ☼Ⱶ─ │ ↕╣≡™⌂™⁹ 

◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ≤╙⌐ │ ₁⌐ ⇔≡⅔╡⁸◌fiⱶꜞ►

Ⱶ☻☼ⱷ⌐≈™≡│ 2009 ─Ⱡ☼Ⱶ ≤ ⌐ ⇔≡™╢⁹ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⌐

≈™≡│⁸ │╕∞ ⌂™╙── ₁⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹2020 ⌐│

─ ≢∕╣∙╣ ⅜ ↕╣√⁹2009 ─♪ⱩⱠ☼Ⱶ─ ⁸ ─ │

≢╙ ↕╣≡™⌂⅛∫√⅜ 2009 ⁸2020 ─ ≢

11 ┬╡⌐ ⅜ ↕╣√⁹╕√⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⌐≈™≡│

⌐╟╢ ─ ╙╖╠╣≡™╢↓≤⅛╠⁸ ╙ ∆╢ ⅜№╢⁹ 

─ ⌐№╢ ⱡ ≢│⁸ ♪ⱩⱠ☼Ⱶ│ ↕╣≡™⌂™⅜⁸ ╛ ⇔

─ │ ⅝ ⅝ ↄ⁸ ─√╘─ ⅜ ∆╢↓≤╙№╢√╘⁸ ╙↓╣╕≢

≤ ⌐ ⌐ Ⱡ☼Ⱶ ⅜ ∆╢ ⅜№╢⁹⇔√⅜∫≡⁸ ─⸗♬♃ꜞfi

◓ ≤ Ⱡ☼Ⱶ ─ ─ ╩ ⇔⁸ ⌐ ╘╢ ⅜№╢⁹ 

ⱡ ≢│⁸○○Ⱶ☼♫◑♪ꜞ─ ≤⌂╢ⱡⱠ◖─ │⁸2013 ─ │

↕╣≡™⌂™ ☿fi♃2014⁹ כ ⁸◒ⱴⱠ☼Ⱶ │

⅜ ↕╣≡⅔╡  2021⁸ ─ ≢╙ ⌐◒ⱴⱠ☼Ⱶ≤

╦╣╢ Ⱡ☼Ⱶ⅜ ↕╣√⁹ ╙ ⱡ ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─⸗♬♃ꜞ

fi◓ ╩ ⇔⁸ Ⱡ☼Ⱶ ─ ─ ⅜ ≢№╢⁹ 

 

ủ  

 (1975) .   

 ( 2009)  21 ⱡ ♪ⱩⱠ☼Ⱶ

.   

 ⱡ ⌐⅔↑╢Ⱡ☼Ⱶ

. 2018 29 2022  

─  (1976) ⱡ ─◌fiⱶꜞ►Ⱶ☻☼ⱷהⱥⱷ◒꜡►

Ⱶ♠Ᵽⱷ ⌐⅔↑╢ ⌐ ∆╢  ∕─  ◌fiⱶꜞ►Ⱶ☻☼ⱷ  

 (1987) ⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⌐≈™≡. 

 7: 121 - 131.  

 ( 2003)  14  ⱡ ♃כ♦

.   
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22 ╖™↑∂╕  

◘▬♩                              

ᵑ     

ᵒ ─  ⌂⇔ 

ᵓ  

│⁸ ⅛╠ ┼ ⌐ ⇔⁸ 90m⁸ 6,400 ⁸

↕ m─ ─ ≢№╢ - 22- ⁸ - 22- ⁹ │⁸ ─ ─√╘⁸

1970 ⌐ ↕╣⁸1997 ─ ⌐ ™ ⌐ ⇔≡™√ ─ ⅜ ╦╣

√⁹ │◖fi◒ꜞ⁸╡⅔≡⅝≢≢♩כ │ ≢ ╦╣≡™╢⅜⁸ ⅜ ╪≢™╢⁹ 

 

ᵔ ─  

ⱬ♬▪☺◘◦≤◖▪☺◘◦─ ⅜ ↕╣≡™╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ɫ◦Ⱪ♩●ꜝ☻  

 

ᵖ ╛ ─  

1994 ⌐ ╘≡ⱬ♬▪☺◘◦≤◖▪☺◘◦─ ⅜ ↕╣⁸∕╣╕≢ ╠╣≡™√ⱬ♬

▪☺◘◦─ ╩ ⌐ ⇔⁸ ─ ≤⌂∫√

─ ה ─  1999 ⁹⌂⅔⁸ ─ │

─ ≢№╢  2017 ⁹ ─ ─ ≤ ⌐╟∫≡⁸

⅜ ╦╣⁸ │ ≢ ↕╣≡™╢⁹ 

 

 

22   

 

 

100km500
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22  ►▼Ⱪ◘▬♩

https://maps.gsi. go.jp/ ╩  

 

┘                             

ᵑ  2005⁸2009⁸2012⁸2015⁸2018⁸2021 ◘▬◒ꜟ  

≤ ─≤╡╕≤╘│⁸ ─ ┘ ⌐ ⇔≡™╢⁹ 

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

ⱬ♬▪☺◘◦ ♅♪ꜞ ◌⸗ⱷ ▪☺◘◦ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

ⱬ♬▪☺◘◦  

2021 ─ ≢│⁸ 26 ≤ 24 ─ ⁸ ⇔≡ ╩ ⇔⁸ ┘

─◌►fi♩╩ ∫√⁹ ─ ⌐⅔™≡⁸ ⌐ ⇔≡ ╙⌂ↄ ⌐ ⇔≡

⇔⁸ ┘ ╢ⱬ♬▪☺◘◦⅜ ↕╣√ 26 ⁸ 24 ⁹⇔⅛⇔⁸ ⌐

∆╢↓≤│⌂ↄ⁸ ≢─ ┘ │ ↕╣⌂⅛∫√⁹ 31 ⌐⁸

⅜ ╩ ╡ ↄ ╩ ⇔⁸ ⱨ▼ꜞכ ─ ≢

⅛╠ ┼ ┬ⱬ♬▪☺◘◦ 17 ╩ ⇔√⁹ 

≢│⌂™⅜⁸2019 ⌐ⱬ♬▪☺◘◦ ⁸ ⁸ ⅜ ↕╣≡™╢

2019 ⁹↕╠⌐⁸◌ꜝ☻⌐ ═╠╣√≤ ╦╣╢ ─ ⅜ ↕╣√⅜⁸ ─ │

↕╣≡™⌂™ 2019 ⁹2020 │⁸ⱬ♬▪☺◘◦─ ╙ ↕╣≡™⌂™ 2020⁹ 

 

╕≤╘                                 

2021 ─ ≢│⁸ ≢│ⱬ♬▪☺◘◦─ │ ↕╣⌂⅛∫√⁹ ─ ╙⌂

ↄ⁸ ─ ╘⅛╠ ⅜⌂⅛∫√≤ ⅎ╠╣√⁹∕─ │ ≢№╢⁹ ─

─ⱬ♬▪☺◘◦─ │⁸2019 ⌐ ≤ ⅜ ↕╣√─╖≢№╢
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2019 ⁹ ╩ ⇔√2005 ⁸ ⌐ ∆╢ⱬ♬▪☺◘◦─ │ ⇔⁸

⇔⌂™ ⅜ ─ ≢ ↕╣≡™╢  2010⁸2011⁸2015⁸  2019⁸

2020⁹ ─ ╛ ⌂≥─ ⌐╟∫≡⁸ ⇔⌂™ ⅜№∫√≤ ⅎ╠╣√⁹⌂

⅔⁸↓╣╕≢⌐ ≢─ⱬ♬▪☺◘◦─ │ ↕╣≡™⌂™⁹ 

─ⱬ♬▪☺◘◦─ │⁸ ⌂ ╩ ∆╙──⁸ ≤⇔≡│

⌐№╢⁹╕√⁸◖fi◒ꜞכ♩≢≢⅝√ ─ ╙ ⇔∏≈ ⇔≡™≡⁸▪☺◘◦ ─

╩ ∆╢ ≤⌂╡⁸ ─ ⅜ ≢№╢⁹ │ ≢ⱬ♬▪☺◘◦⅜

100 ⇔√ ≢№╡ ─ ה ─  1999⁸

2021 ╙ ⅜ ↕╣√↓≤⅛╠⁸ ╙ ⅝ ⅝⸗♬♃ꜞfi◓ ╩ ℮ ⅜№╢⁹ 

 

ủ  

 (2019) 20 19 .  ─ ₈╕╘╦╡₉.   

 (2020) 2020 .  ─ ₈╕╘╦╡₉.   

 (2017) 2017 ה ◖▪☺◘◦─ .  ALULA 55: 8- 9.   

─ ה ─  (1999) .   

 (2010) 20 10 .  ─ ₈ ↄ╕╙≤₉   

 (2011) 2011 .  ─ ₈ ↄ╕╙≤₉   

 (2015) 2014 .  ─ ₈ ↄ╕╙≤₉  
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23 ∞╪∂╞←╪≤℮  

◘▬♩                              

ᵑ     

ᵒ ─   

 

ᵓ  

│⁸ ─ 70 ⌐ ∆╢ ≢№╢ - 23- ⁹

─ │⁸ 2.7 ⁸ 1.9 ⁸ 2.7 ⁸ │ 225m≢№╢⁹ ─

⅜ ╕√│ ⌂ ≢№╡⁸ ─ ┼ ⌂ ⅜♩כꜟ ∆╢

│⁸ ⁸ ⁸ ─ ─╖≢№╢⁹ │ ⅜ ⌐♃Ⱪ ─ ⌐ ╦╣⁸

⌐│ ┘Ɫⱴⱥ◘◌◐ ─ ⅜ ╠╣╢⁹ 

 

ᵔ ─  

─ ─ ⁸◒꜡◐ ⁸ ⁸Ɫ♫◓ꜞ ⁸ ≢│⁸ ╩ ↄ ⌐

○○Ⱶ☼♫◑♪ꜞ⅜ ⌐ ⇔≡⅔╡⁸ ─○○Ⱶ☼♫◑♪ꜞ ≤↕╣≡™

╢ ─ ⁸  1978⁹ ─ ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─ │⁸

⌐ 48,000 ≤ ↕╣≡™╢ ╠ 1967⁹ ≢│►ⱵⱠ◖╙ ∆╢⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ◒ⱴⱠ☼Ⱶ⁸Ⱡ◖  

 

ᵖ ╛ ─  

│ ⅜ ┘ ≢№╢⁹ ⌐│ ─

⅜№∫√⅜⁸2006 11 ⌐ ↕╣√⁹ 
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- 23-  ►▼Ⱪ◘▬♩

https://maps.gsi. go.jp/ ╩   

 

┘                             

ᵑ  2008⁸2013⁸2017⁸2020 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

 

ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞ  

ừ  

─ │ ⌐⁸2013 ⌐ ↕╣√ ⅛ ─ No.

m×30m⁸No. m×25m ≤ 2017 ⌐ ↕╣√ ⅛ ─ No. m

×20m ─ ⅛ 300 ⌐⅔™≡⁸○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔≡™╢

- 23- ⁹ ─ 2020 ─ │ ─ ⌐╟∫≡⁸ ⅛╠ ╕≢─

╩ ∫√─╖≢⁸ ─ │ ╦⌂⅛∫√ - 23- ⁹2017 ─ ≢│⁸

⅛ ─ │ 25 ⁸ │ 0.08 / ≢№∫√ - 23- ⁹ 

 

ừ  

2020 ─ ≢│⁸2013 ≤ 2017 ≤ ⌐ ─ ⌐ ⇔√ - 23- ⁹

─ │ ⌐⁸2013 ⌐ ⇔√ ⅛ ─ No.

m×40m⁸No. m×40m⁸No. m×50m ≤ 2017 ─ ≢ ⌐ ⇔√ ⅛

─ No. ⁸ m×50m ─ ⅛ 920 ⌐⅔™≡⁸○○Ⱶ☼

♫◑♪ꜞ─ ╩ ⇔√ - 23- ⁹∕─ ⁸ ⅛ ─ │ 56 ⁸

│ 0.06 / ≢№∫√ - 23- ⁹╕√⁸2008 ⌐ ↕╣√ ─
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─ m×50m⁹ ⁸ ≤ ≢╙ ╩ ⇔⁸35 0.18/

╩ ⇔√⁹ 

⌂⅔⁸2020 ─ ≢│ ─ ─√╘ ─ │ ╦⌂⅛∫√⅜⁸20 ⅞

⅛╠ ∆╢○○Ⱶ☼♫◑♪ꜞ─ ⅝ ⅜ ↓ⅎ ╘⁸ ─Ⱨכ◒≤ ╦╣╢ ⌐

│⁸ ─ ⅝ ⅜ ⅛╣√⁹ 

 

 

- 23-  ─ ┘ 2020  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

 

- 23-  ─ ┘ 2020  

►▼Ⱪ◘▬♩ https://maps.gsi.co.jp/ ╩  
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- 23-  ≤ ─○○Ⱶ☼♫◑♪ꜞ─ ┘  

 

 

╕≤╘                                 

⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─ ─ │⁸ 0.06 ⁸2008

─ ≢│⁸0.18 ≢№∫√⁹↓╣╠─ │⁸ 0.22 ⁸

0.53 ⁸ 1.04 ⁸ 0.30 ⌂≥⁸

─ ≤ ⇔≡ ™ ≤⌂∫≡™╢⁹ ≢⁸ ─ ≤ ∆╢

≤⁸ ≢│2017 ⌐0.05 ⁸ ≢│2008 ⌐0.17 ≢№╡⁸ ⅝⌂

│ ╠╣⌂⅛∫√⁹○○Ⱶ☼♫◑♪ꜞ─ ≤⇔≡⁸ ≢│Ⱡ◖⁸ ≤ ≢│

◒ⱴⱠ☼Ⱶ─ ⅜№╢⁹ ─ ≢╙ ≢│Ⱡ◖≤ Ⱡ☼Ⱶ ─ ⅜ ↕

╣⁸Ⱡ◖─ ⌐│○○Ⱶ☼♫◑♪ꜞ─ ⅜ ↕╣√⁹↓╣╠ ─ ⅜ ─

○○Ⱶ☼♫◑♪ꜞ─ ⌐ ╩ ⅎ≡™╢ ⅜ ⅎ╠╣╢⁹ 

╕√⁸2020 ─ ≢│⁸ ─ ⌐╟╡2008 ⌐ ↕╣√ ≢

⇔⁸ ≥♃כ♦─ ∆╢↓≤⅜≢⅝√⁹ ─ │⁸ ⅜ ∑∏ ⅜

╘≡ ≢№╡⁸ ╙ ⅝ ─ ≢ ⌐╟∫≡ ⅜ ⌂╢ ⅜ ↕╣

╢⁹∕─√╘⁸ ╙2008 ⌐ ⇔√ ╩ ⇔⁸ ⌂ ≢ ╩ ∆╢↓≤

⅜ ╕⇔™⁹ 

 

ủ  

ה ה ה  ( 1967)  ─ .  

. .   

─  ( 1970)  .  ─ .   

─  (1978)  52   

 (1973) ─ .   ( )  ─ :  45Έ45.  

 

1 120 6 0.05 33.3 8 0.07 ⌐♃Ⱪ
2 100 5 0.05 20.0 6 0.06 ⌐♃Ⱪ ⱨ►♩►◌☼ꜝ
3 80 11 0.14 ⌐♃Ⱪ ꜝ☼◌►♩►ⱨה

300 11 0.05 25 0.08

1 160 7 0.04 -14.3 6 0.04 100.0 12 0.08 ⌐♃Ⱪ
2 160 6 0.04 0.0 6 0.04 -50.0 3 0.02 ⌐♃Ⱪ
3 200 4 0.02 100.0 8 0.04 25.0 10 0.05 ⌐♃Ⱪ
4 200 17 0.09 23.5 21 0.11 ⌐♃Ⱪ
5 200 7 0.04 42.9 10 0.05 ⌐♃Ⱪ

920 17 0.03 44 0.05 56 0.06

⁸

200 33 0.17 35 0.18 ⌐♃Ⱪ

1 200 40 0.20
♃Ⱪ ─ ⁹ │ 75%☻
◕10%,◦♄ 15%

2 200 16 0.08
⁹ │ⱨ►♩►◌☼ꜝ

60%, 30%,▪○ⱡ◒ⱴ♃◔ꜝfi 10%

⁷
No. ( )

2013

( )

2017

( )

2008

( )
( / )

2020

( / )( / ) ( / )
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24 ┘╤℮∂╕  

◘▬♩                              

ᵑ     

ᵒ ─   

 

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

ᵓ  

│⁸ ─ ⌐ ⇔⁸ 400m⁸ 300m⁸ 75m⁸

40,000 ─ ≢№╢ - 24- ⁸ - 24- ⁹ │⁸ ⌐ ⅜ ⅛ №╢ │

⅜ ≢№╢⁹ ─ │ ⌐ ╦╣⁸ ≢│ ─ ⌐ ─ ⅜№╢⁹

⌐│ ⅜№╡⁸ ⅛╠ ╕≢◖fi◒ꜞכ♩ ⅜ ↕╣≡™╢⁹

150m ⌐ ─ ⅜№╢⁹ 

 

ᵔ ─  

≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⅜ 1971 ⌐ ↕╣√  1994⁹1990 ⅛╠

─ ╠⌐╟╢ ⅜ ╦╣⁸1994 ⌐ 2,221 ⅜ ≢ ↕

╣√ ה 1994⁹ │ ─ ┘ ⅜ ™√╘⁸↓╣╕≢⌐ ─ ─

│ ╦╣≡™⌂™⅜⁸ ≢ ↕╣√ ⅛╠ ─ ⅜ ↕╣⁸

─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ≤ ⅎ╠╣≡™╢⁹╕√⁸↓─ ─ ≤⇔≡⁸○○Ⱶ☼♫

◑♪ꜞ≤▪♫♪ꜞ─ ⅜№╢ ╠ 1999⁹ 

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה ◌ꜝ☻  

 

ᵖ ╛ ─  

╩ ∆╢ ≢│⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ╩ ─ ⌐ ⇔⁸ √∟┼─ ╛

┼─ ⁸2017 ⌐◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ◦fiⱳ☺►ⱶ╩ ∆╢⌂≥⁸ ─

⌐ ╡ ╪≢™╢⁹ 
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- 24-  ►▼Ⱪ◘▬♩

https://maps.gsi. go.jp/ ╩   

 

 

- 24-  ►▼Ⱪ◘▬♩

https://maps.gsi.co.jp/ ╩  

 

┘                             

ᵑ  2007⁸2011⁸2014⁸2017⁸2021⁸2023 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

◌fiⱶꜞ►Ⱶ☻☼ⱷ ♅♪ꜞ ►Ⱶ☻☼ⱷ ►Ⱶ☻☼ⱷ ⁸  
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ᵓ ה ה▪ꜞ◄ ─  

◌fiⱶꜞ►Ⱶ☻☼ⱷ  

─ ─●꜠ ─ ⌐ ⌐ ⇔≡™╢ - 24- ⁸Whitworth et al. 

2014⁹ ⌐⁸ ⌐╟╡ ─ ─ ╛ ─ ─ ⌐╙ ⅜ ↕╣≡™╢⁹ 

≢│⁸2011 ╕≢ ╩ ⇔⁸ ⅛╠ ─ ╩ ╖√╡⁸ ⌐

≢ⱴכ◐fi◓⇔⁸ ─ ╩⸗♬♃ꜞfi◓∆╢↓≤╩ ∫≡⅝√⁹⇔⅛⇔⁸ ─

◌fiⱶꜞ►Ⱶ☻☼ⱷ│⁸ ─ ≢ ⇔ ─ ⅜ ≢⌂⅛∫√╡⁸ ─ ⌂≥╙

№╢√╘⁸2014 ─ ⅛╠ ─ ─ ™ ⌐ ⇔√ 60m ─

─ ⅛╠ 38.9° ⌐ 20.25m ╪∞ ╩ ≤⇔≡⁸ ⌐ ™√ ⁸

- 24- ─ 12m─ ≢ ─ ╩ ™⁸ ─ ⁸ ─

╩ ╗ ⁸№╢™│ ─ ╩⸗♬♃ꜞfi◓∆╢ ≢ ╩ ∆╢↓≤≤⇔√⁹ 

2023 ─ ≢│⁸37 ≢↓╣╠─ ⅜ ↕╣√⁹↓╣╕≢2014 ⌐47 ⁸2017

⌐38 ⁸2020 ⌐43 ⅜ ↕╣≡⅔╡⁸40 ≢ ⇔≡™╢⁹ 

 

 

- 24-  ─ ⁸ ⁸ ┘

⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ─ 2023  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ○ꜟ♁ ╩  

 

╕≤╘                                 

≢│⁸ ∫√ ╛ ─◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ⌐ ╩ ╓∆

│ ↕╣∏⁸ ≢│ ⌐ ⇔√ ⅜ ↕╣≡™╢≤ ⅎ╠╣√⁹⇔⅛⇔⁸◌

ꜝ☻ ┘ ⌐ ↕╣√≤ ⅎ╠╣╢ ╛ │ ⇔≡ ↕╣≡⅔╡⁸↓╣╠

─ ┘ ╛ ─ ─ ⌐│ ⅜ ≢№╢⁹⌂⅔⁸2023 ─ ≢◌fiⱶ
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ꜞ►Ⱶ☻☼ⱷ─ ≤⌂╢ Ⱡ☼Ⱶ ─ │ ↕╣⌂⅛∫√⁹√∞⇔⁸ ⅛╠

╕≢─ │ 2.1 ≢№╡⁸ ─ ™♪ⱩⱠ☼Ⱶ─ │ ∞≤ ⅎ╠╣

╢⁹∕─√╘⁸ ╙ ─ Ⱡ☼Ⱶ ─ ╛◌ꜝ☻ ⌂≥─ ⌐ ⇔⌂⅜╠⁸

─⸗♬♃ꜞfi◓╩ ∆╢ ⅜№╢⁹ 

 

ủ  

 ( 1994)  ⌐⅔↑╢◌fiⱶꜞ►Ⱶ☻☼ⱷSynthliboramphus umisuzume─

.  ╖╛↨⅝─ .   

ה ה ה ה  ( 1999)  ⌐⅔↑╢▪♫♪ꜞBulweria 

bulwerii ─ .   47:145- 147.   

ה  ( 1994)  ◌►fi♩⌐╟╢◌fiⱶꜞ►Ⱶ☻☼ⱷ ─ .  1994

.   

Whitworth D, Carter H, Nakamura Y, Otsuki K & Takeishi M (2014) Hatching success, 

timing of breeding, and predation of Japanese Murrelets ( Synthliboramphus 

wumizusume) at Birojima, Miyazaki - ken, Japan, in 2013. Unpubl. report, Japan 

Seabird Group, Hokkaido University, Hakodate, Hokkaido, Japan. 52 p.  
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25 ♩◌ꜝ ≤⅛╠╣∫≤℮  

◘▬♩                              

ᵑ     

ᵒ ─  ♩◌ꜝ  

 

ᵓ  

♩◌ꜝ │⁸ ≤ ─ ⌐ ⇔⁸ 180km⌐╦√∫≡ ⌂╢ ≈─

⅛╠ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ≤ ≈─

⁸ ⁸ ⁸ ⱡ ⁸ ┘ ⅛╠⌂╢ - 25- ⁹ ⁸

⁸ │ ─ ≢№╡⁸ ─ ₁│ ≢№╢⁹ 

⌐⁸ ≢ ╩ ∫√ ─ ╩ ⌐ ⇔⁸ ™≡ ─ ⅜№╢

─ ⌐≈™≡ ╩ ∆⁹ 

 

ⱡ  

─ 40km⌐ ⇔⁸ km⁸ 500m⁸ 280m⁸ 0.5 ─

≢№╢⁹ │ ⌐ ≢⁸ │☻◕ ─ ≢№╢⁹ │ ⌐ ╕

╣≡⅔╡⁸ ⌂ │ ⌂™⁹ 

 

 

─ 16km⌐ ⇔⁸ 600m⁸ 56m⁸ 0.3 ─ ≢№╢⁹

─ │ ⌂ ≢№╡⁸ ⅜ⱦ꜡► ≤⌂∫≡™╢⁹ ─ │ⱦ꜡►

≤▪♄fi⅜ ∂╢ ⌐ ╦╣╢⁹ ⅛╠ ≢ ≢⅝╢⅜⁸ ─ │◘fi◗

⌐ ╕╣≡ ≢⅝⌂™√╘⁸ ⌐│ⱪꜝ☻♅♇◒Ⱳכ♩⌂≥─ ⅜ ≤⌂

╢⁹⌂⅔⁸2021 │ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸○○Ⱶ☼♫◑♪ꜞ─

≢№╢ ─ ╩ ⇔√⁹ 

 

 

2.2km⁸ 497m⁸ 4. 1 ─ ≢№╢⁹1970 ╕≢ ─ ⌐

⅜ ⇔√⁹ ─ ┘ │ ⌐ꜞꜙ►◐ꜙ►♅◒─ ≢ ⅜ ≢⁸

│ ⌐ ╦╣╢⁹ ─ │50 100m─ ⌐ ╕╣≡™╢⁹ ⌐◖fi◒ꜞכ

♩ ⅜№╢⅜⁸ ⅜ ™√╘ ⌐│ ≢№╢⁹ ⅛╠ ─ ⌐

╢ ─ ⌐ │⌂™⁹1972 ⌐◦◌ ⱴ◕◦◌ ⅜ ↕╣⁸ ⇔≡™╢

 1995 ⁹ ⌐│ ⁸ ⁸ ⅛╠ ⅜ ≢№╢⁹ 

 

 

10km⁸ km⁸ 979m⁸ 34.5 ─♩◌ꜝ ─ ≢№

╢⁹ 
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km⁸ 500m⁸ 301m⁸ 0.5 ─ ≢№╢⁹ ⅜ 50

60°─ ╕√│ ≢⁸ ⌐ ⅜ ╠╣╢⁹ ⌂ ⌐ ╕╣≡⅔╡⁸

⌐│ ─ ⌐ ◗ⱶⱲכ♩ ┘ ⅜ ≢№╢⁹ 

 

 

km⁸ km⁸ 799m⁸ 27.7 ─ ≢№╢⁹ ┘ │

⌐№╢⁹ ─ ─ km │ ∟ ╡ ≤⌂∫≡⅔╡⁸ ⌐ ∆╢ ⅜⌂™

√╘⁸○○Ⱶ☼♫◑♪ꜞ ⌐ ∆╢⌐│ ⅜ ≢№╢⁹ 

 

 

3.5km⁸ 2.5km⁸ 584m⁸ 7.0 ─ ≢№╢⁹ ─ │

≢№╡⁸ ⌐ ⅜ ∂╢⁹ ⌐№╢ ┘ ⅛╠ ─ ─

╕≢ ⅜ ∂≡™╢√╘⁸ ╕≢ ≢№╢⁹ 

 

 

♩◌ꜝ ─ ≢№╡⁸ ─ 42km⁸ ─ 66km⌐ ∆╢

≢№╢⁹ ⌐ ∆╢ ≈─ ⅜ ─ ™ ≢≈⌂⅜∫√ ╩⇔≡⅔╡⁸

│ 2.8 ≢№╢⁹ ─ │ 495m⁸ 1.5km─ ≢⁸ ⌐ ↕

200m─ ⅜№╢⁹ ─ │ ┘ ─ ≤ ≢№╢⅜⁸ ─ ≤

─ ─ ─ ⌐│ m ─ ⅜ ╠╣╢⁹ ─ │ ⌐ ╕╣≡⅔

╡⁸ ⅛╠ ─ ⌐ ⌂ │ ⌂™⁹ 

 

 

- 25-  ♩◌ꜝ  
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ᵔ ─  

ⱡ ⁸ ⁸ ≢○○Ⱶ☼♫◑♪ꜞ⅜⁸ ─ ≤ ≢◌♠○♪ꜞ⅜

∆╢ - 25- ⁹♩◌ꜝ ≢ ∆╢ ⌐≈™≡│⁸ ™ ⌂ ⅜ ™  

1954⁸  1994⁸  1995⁸ ╠ 2011⁹↓╣╕≢ ≢ ⇔√

─ ─ │ ≢№╢⁹ 

○○Ⱶ☼♫◑♪ꜞ│⁸ ⱡ ≢ ⅜№╡  1995⁸2007 ─

≢ ⌂ ⅜№╢↓≤⅜ ╠⅛⌐⌂∫√⁹╕√⁸ ≢╙ ↄ⅛╠ ⅜ ↕╣⁸

 1954⁹ ─ ≢╙⁸ ─ ╛ ⌐⅔™≡⁸ ⇔≡™╢

↓≤⅜ ↕╣≡™╢  1994⁹ 

≢│⁸ ─ 700m⌐ ∆╢ ─ 200m ≢100 ─◌♠○♪

ꜞ⅜ ⇔≡⅔╡⁸2003 10 ⌐│ 47 ⅜ ↕╣≡™╢  ⁹╕√⁸

─ ╛ ⌐⅔™≡⁸ ≢│ ┘ ─ ≢ ─◌♠○♪ꜞ⅜

⇔≡™╢↓≤⅜ ↕╣≡™╢  1994⁹ 

 

- 25-  ♩◌ꜝ ─ ─ ┘ ─  

 

₈ ₉│ ╕√│ ⌂⇔⁸ ↑│ 2021 ⌐  

 

ᵕ ╩ →╢⅔∕╣─№╢  

ה Ⱡ☼Ⱶ ⁸▬♃♅⁸ꜘ◑  

 

ᵖ ╛ ─  

⅜♩◌ꜝ ┘ ≢№╡⁸ ≢─ │

─ ╩ ≤∆╢⁹ 

 

┘                             

ᵑ  2007⁸2012⁸2017⁸2021 ◘▬◒ꜟ  

 

ᵒ  β ─ ⌐╙⁸ ⇔≡™╢ ⅜ ↕╣√ │ ∑≡ ⇔√⁹ 

○○Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ Ⱶ☼♫◑♪ꜞ ○○Ⱶ☼♫◑♪ꜞ ⁸  

◌♠○♪ꜞ Ɑꜞ◌fi ◌♠○♪ꜞ ◌♠○♪ꜞ ⁸  
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ᵓ ה ה▪ꜞ◄ ─  

○○Ⱶ☼♫◑♪ꜞ  

ừ ⱡ  

─ ╩ ↄ ⌐ ─○○Ⱶ☼♫◑♪ꜞ─ ⅜ ↕╣√⁹ ─ │☻

◕ ─ ≢⁸ ⅜ ≤⌂∫≡™√⁹ ─ │ ≢⁸ ╟╡

│ ⅛∫√⁹ ─ │ ⅜ ↄ⁸ │╒≤╪≥⌂⅛∫√ - 25- ⁹ 

2007 ┘ 2012 ⌐ ─ ⌐ ↕╣√ ⅛ ─ m×25m⁸

300 ≤⁸☻◕ ─ ⌐ ↕╣√ ⅛ ─ m×25m⁸

200 ≢⁸○○Ⱶ☼♫◑♪ꜞ─ ≤ ╩ ⇔√⁹2021 ─ ≢│⁸ │

≢ 60 ⁸ 0. 20 ⁸☻◕ ≢ 69 ⁸ 0. 35

≢№∫√⁹ 

─ ≤ ─ ⌐ ⅜ ⇔≡™√↓≤⅛╠⁸ ⌂ ╩

50,000 ⁸ ╩ 40,000 ≤ ⇔√⁹ ─ ⅛ ─

0. 20 ≤ ─ ⅛ ─ 0. 35 ⅛╠⁸2021 ─ │

24,000 50,000×0.20 40,000×0.35 ≤ ↕╣√⁹ 2017 ≤ ⇔≡⁸ ≈─

─℮∟ ≈⌐⅔™≡ │ ⇔≡⅔╡ 2017 ☻◕ 0.40 / ⁸♃Ⱪ

0.27 / ⁸ 2007 37,900 ⁸2012 49,800 ⁸2017 29,500 ─

≤ ⇔≡╙⁸ ╙ ⌂™ ≤⌂∫√ - 25- ⁹ 

 

 

- 25-  ⱡ ─○○Ⱶ☼♫◑♪ꜞ─ ≤

2021⁸ ►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

0 250m

☻◕ ─

─

1

2

3

4

5

♩כꜟ
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- 25-  ⱡ ─○○Ⱶ☼♫◑♪ꜞ─  

 

◌♠○♪ꜞ  

ừ  

2021 ─ ≢│⁸ ⅛╠─ ≤ ⌐╟∫≡◌♠○♪ꜞ─ ≤ ╩◌►

fi♩⇔√⁹ ≢ 315 ⁸ ™ ─ 178 ╩ ⇔√⁹ ⌐⁸ ─

≤ ─ ⌐ ⅜ ⇔≡⅔╡⁸ ≢ 210 ◦꜡●◦ꜝ◌♠○♪ꜞ

╩ ╗ ⁸ 109 ⁸ ≢ 55 ⁸ 35 ⅜ ↕╣√ - 25- ⁹ ⌐

≤ ∆╢ ⌂≥≢ 50 ⁸ 34 ⅜ ↕╣√⁹╕√⁸ ≢│▪○♠ꜝ◌

♠○♪ꜞ─ ╙ ↕╣√⁹ 

≢│ ╩ ∫≡⅔╡⁸2007 ⌐ ≤ ⅜ 372 ⁸ ∟ ─

⁸2012 ⌐ ≤ ∟ ⅜ 232 ⁸ ∟ ─ 41 ⁸2017 ⌐ 170

≤ 74 ⅜ ↕╣≡™╢⁹ 

 

- 25-  ─◌♠○♪ꜞ─ ⌂ ⁸ ─ ╩

2021 ►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 
0 100m 

◌♠○♪ꜞ 

55  

35  

◌♠○♪ꜞ 

210  

109  
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ừ ─  

2021 │⁸ ⇔≡ ╩ ⇔⁸◌♠○♪ꜞ─ ≤ ╩◌►fi♩⇔√ - 25- ⁹

⅜ 350 ⁸ ⅜™√ ⅜ 147 ⁸ ─╖─ ⅜ ⁸ ─ 151

⅜ ↕╣√⁹ ─ ⅝↕│⁸80 ⅜ ─ ╩╙∟ ⅜ ─ ≢№∫√⅜⁸

─ ⅎ≡™⌂™ ─ ⅛╠ ∟ ─ ╕≢ ™ ─ ⅜ ↕╣√⁹╕√⁸

◦꜡●◦ꜝ◌♠○♪ꜞ─ 1 ⅜ ↕╣√⁹ ≢│ 2017 ⌐ ╘≡ ╩

∫≡⅔╡⁸↓─≤⅝│ 250 ≤ 237 ⅜ ↕╣≡™╢⁹ 

 

 

- 25-  ─ ─◌♠○♪ꜞ─ 2021  

►▼Ⱪ◘▬♩ https://maps.gsi. go.jp/ ╩  

 

╕≤╘                                 

ừ ⱡ  

○○Ⱶ☼♫◑♪ꜞ⅜ ⌐ ⇔≡⅔╡⁸ ◘▬♩─ ╙ ⌂ ≢№╢⁹○○

Ⱶ☼♫◑♪ꜞ─ ⌐ ∆╢ ─ │♪ⱩⱠ☼Ⱶ≤ ╦╣╢ Ⱡ☼Ⱶ─ ≢№╢⁹

Ⱡ☼Ⱶ│ ─ ≢╙ ─☻◕ ≢╙ ↕╣⁸ ↕╣√ ╙☻◕ ≢

↕╣√⁹ ⱡ ─○○Ⱶ☼♫◑♪ꜞ─ ─ ─ ⅝⌂ ⅜ Ⱡ☼Ⱶ

≢№╢ ╙№╢⁹ ⇔√ꜘ◑─ │ 2017 ╟╡╙ ⇔√⅜⁸™╕∞⌐ ⇔≡

⅔╡⁸ ─○○Ⱶ☼♫◑♪ꜞ─ ╩ ↕∑╢ ⅜№╢⁹ ╙ꜘ◑╛ Ⱡ☼

Ⱶ ─ ╩ ⇔⌂⅜╠⁸○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔≡⸗♬♃ꜞfi◓∆╢

⅜№╢⁹ 

 

ừ  

≢ ∆╢◌♠○♪ꜞ─ 80 │⁸ ─ ⅛ ─ ─ ⌐ ⇔≡⅔

╡⁸ ≢↓╣╠─ ⌐ ∆╢ │ ↕╣⌂⅛∫√⁹♩◌ꜝ ─◌♠○♪ꜞ │⁸

2007 ≤ 2012 ⌐│ ↄ─ ⅜ ∫√ ─ ⌐ ∫≡⅔╡⁸2017 ⅛╠│ ⅜

 

0 100m ◌♠○♪ꜞ─

♩כꜟ


