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≢│ 2008 ≤ 2010 ⌐◒ⱴⱠ☼Ⱶ─ ⅜ ╦╣⁸ ≢─ ─ ─ ⌂ ≤

ⅎ╠╣√⁹ 

≢│⁸1994 ⌐ ╘≡ⱬ♬▪☺◘◦≤◖▪☺◘◦─ ⅜ ↕╣≡™╢⁹⇔⅛⇔⁸

│ ⅜⌂™ ╙ ─ ≢ ↕╣╢⌂≥⁸ │ ⌂ ╩ ∆⁹

2018 ─ ⌐⅔™≡ⱬ♬▪☺◘◦≤◖▪☺◘◦─ ┘ │ ↕╣⌂⅛∫√⁹ 

≢│⁸▪☺◘◦ ─ ≤ ⅜ 2005 ⌐№╢⁹2018

≢│⁸ⱬ♬▪☺◘◦ 37 ⁸◄ꜞ◓꜡▪☺◘◦ 64 17 ⁸◖▪☺◘◦ 50 ≤

10 ⅜ ↕╣√⁹╕√⁸ⱢⱵꜘ ≢│⁸○○Ⱶ☼♫◑♪ꜞ≤▪♫♪ꜞ⅜ ⌂⅜╠

⌐ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

≢│⁸ⱬ♬▪☺◘◦ 1,087 534 ⁸◄ꜞ◓꜡▪☺◘◦ 323 140 ⁸

ⱴⱵ☺꜡▪☺◘◦ 201 10 ⅜ ↕╣√⁹ⱬ♬▪☺◘◦─ ┘ │ 2005

╙ ⌂⅛∫√⁹◄ꜞ◓꜡▪☺◘◦╙ 2009 ⌐№╢⁹ⱴⱵ☺꜡▪☺◘◦│⁸2015



─ ≢│ ⅜ ↕╣⌂⅛∫√⅜⁸ ≢│ ┘ ↕╣√⁹ │⁸▪☺◘◦ ─

⅜ ↕╣ ╘√ ⅛╠ ╕≢⌐ ⅜ ⇔⁸ ⌐ ╩ ⅎ√≤

ⅎ╠╣√⁹ 

≢│⁸ 68⅛ ─ ⁸ ┘ ⌂≥╩ ⇔⁸▪☺◘◦ ⱬ

♬▪☺◘◦⁸◄ꜞ◓꜡▪☺◘◦⁸◖▪☺◘◦⁸ⱴⱵ☺꜡▪☺◘◦⁸◒꜡▪☺◘◦⁸ⱥⱷ◒꜡▪

☺◘◦ ─ ⅜ ↕╣√⁹ ≢╙◖▪☺◘◦─ │ ⌐№╢≤ ⅎ╠╣√⁹

╕√⁸ⱥⱷ◒꜡▪☺◘◦─ │⁸ ⌐⅔↑╢ ╘≡─ ≢№∫√⁹ 

≢│⁸ ⌐⅔™≡ ╛ ⌂≥ 110 ≢ ╩ ⇔√⁹◄ꜞ◓꜡▪
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Abstract  

 

As part of the Monitoring -Sites 1000 Project, 10 seabird monitoring sites were 

observed for the fiscal year 20 18. The main focus was to monitor population dynamics and 

breeding status of seabirds and to record the factors affecting their habitat s, such as 

presence of predators, human disturbance, and natural disaster. Results are compared to 

the previous data where available.  

Daikoku -jima (Fig.1 -1.4): Estimated number of burrows of Leach's Storm  Petrel 

(Oceanodroma leucorhoa) was 537,870 (682,440 in  2015). The number was decreasing from 

1997 (survey by Yamashina Institute for Ornihology)  to 2012, turned to a temporary 

increase in 2015 , but again decreased in 2018. Also, number of n ests of Slaty -backed Gulls 

(Larus schistisag us) was decreasing drastically from 1997 ( approximately 98.1% decrease). 

During the survey , up to 5 White -tailed Eagles (Haliaeetus albicilla ) were observed. 

Benten -jima (Fig.1 -1.6): The maximum of 88 individuals and 12 active nests  of 

Spectacled Guillemot  (Cepphus carbo) were recorded. The population has been relatively 

stable since 2004 (67-93 individuals and 7 -22 nests). However, r isk of predation by rats 

remains , since a bridge is connecting the island to the mainland.  

Sangan-jima (Fig.1 -1.9): The breeding areas of storm  petrels were heavily damaged by 

tsunami and cliff collapse caused by the earthquake in March 2011. Three species of storm  

petrels  (Leach's Storm  Petrel, Band-rumped Storm Petrel ( Oceanodroma castro), and 

Swinhoe's Storm Petrel  (Oceanodroma monorhis )) were sighted returning to the island, 

and most individuals had brood patches indicating constant ly breeding at the island.  No 

clear effect of the earthquake on the population of Streaked Shearwater ( Calonectris 

leucomelas) was observed, and the breeding area for this species remain ed sound. 

Mukojima Islands (Fig.1 -1.16): At Kitanosima  Island , 576 burrows of Wedge -tailed 

Shearwaters (Puffinus pacificus ) were found. The number of nests along with burrow 

density has drastically increased since 20 08 (373 nests). However, the number of nests of 

Brown Boobies (Sula leucogaster ) has decreased to 275 from 443 in 2008. At 

Mukojima -Torishima Island , the number s of nests of Wedge-tailed Shearwaters and 

Brown Boobies were estimated to be 5,264 and 159 respectively. Both have increased 

greatly since the last survey in 2008.  The main factor for this increase is considered to be 

the extermination of invasive Black Rats (Rattus rattus ) took place in 2008 and 2010.  

Miike -jima (Fig.1 -1.22): Breedings of the Roseate Tern s (Sterna dougallii ) and the 

Little Tern s (Sterna albifrons ) were first observed on the island in 1994. However,  there 

have been years without breeding individuals recently, and  the breeding population 

shows periodical (2 -3 years) fluctuations. Duri ng the  2018 survey, no nest or trace of 

breeding  of the two tern species  was observed. 

Amami Islands (Fig.1 -1.26): the number of individuals and nests of terns have been 



decreasing since 2005. In 2018 survey, 37 individuals and 4 nests of Roseate Terns, 64  

individuals and 17 nests of Black -naped Terns ( Sterna sumatrana ), 50 individuals and 1 

nest and 10 juveniles of Little Terns were observed. Also, a small number of Streaked 

Shearwaters and Bulwerõs Petrels (Bulweria bulwerii ) were breeding constantly in H amya 

Island.  

Okinawa Island area (Fig.1 -1.27): A total of 1,087 individuals and 4 nests of  Roseate 

Terns , 323 individuals and 140 nests  of Black -naped Terns , and 201 individuals and 10 

nests of Bridled Terns ( Sterna  anaethetus ) were recorded. The number of  individuals and 

nests of Roseate Terns were the least counted since 2005. Black -naped Terns were also 

decreasing since 2009. The breeding of Bridled Terns was not recorded in the 2015 survey, 

but observed again in this 2018 survey. During the breeding sea son of the terns in 2018, at 

least eight typhoons passed through or near the islands and affected the breeding success 

of the terns.  

Miyako Islands (Fig.1 -1.28): A total of 68 islands, reefs, and landfill sites were 

surveyed, and four  species of terns (Roseate, Black -naped, Little, and Bridled Tern) and 

two species of noddies (Brown Noddy ( Anous stolidus ) and Black Noddy ( Anous minutus )) 

were observed. In the six species, the breeding population of the Little Tern is considered 

decreasing. The breeding of B lack Noddy was the first comfirmed record in Ryukyu 

Islands. 

Yaeyama Islands (Fig.1 -1.29): A total of 110 islands and reefs of the coastal waters 

were surveyed. A total of 559 individuals and 87 nests of Black -naped Terns in 39 sites , 

1,236 individuals and  over 46 nests of Roseate Terns in 39 sites, 37 individuals and 1 nest 

of Little Terns in 1 site, and over 80 individuals (nests were not recorded) of Bridled Terns 

in 1 site were observed. The breedings of terns may be greatly affected by disturbance of 

typhoons. The typhoons and rough seas also often affect this monitering survey making it 

difficult to regurarly schedule the surveys and keep track of  population sizes of the terns. 

However, the Black -naped Terns are considered to be slightly decreasing.   

Nakanokami -shima (Fig.1 -1.30): The breeding of the  Black -naped Tern, Bridle Tern, 

Brown Noddy , Brown Booby, Streaked Shearwater, and Bulwer's Petrel were observed. 

The population size and number of nests of these species are considered stable or 

increasing in recent years.  
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4 10 16 22 28
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6 12 ה 18 24 30 ⱡ
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 2018  

⁷ ⁷⁷

6 25 ⁸ fiꜛ◦כ♥☻

6 26 ₁ ™ ⇔⁸ ⁸ ─

6 27 ≤ ⌐╟╡ ⁸

6 28 ⌐╟╡ ⁸ ™ ⇔⁸ ⁸ ─

13:00 ⌐ ( ─√╘ ≤∆╢)

13:10 14:00 ⁸ ⅛╠ ⁸ ≢ ∆╢

14:00 17:00 ⁸ ┼─ ─ ⁸ ─►ⱵⱠ◖≤○○☿◓꜡◌⸗ⱷ─

4:00 ⁸

6:45 11:40 ⁸ ─ ⅛

11:40 12:20 ≢

12:20 18:00 ⅛╠ ─ 19⅛

7:20 11:00 ⁸ ≤ ─ ⅛

11:00 11:40 F19≢

11:40 14:30 ⅛╠ ─ ⅛

14:30 15:00 ⌐ ╢ 15 ⅛╠ ─√╘ ╘⌐ ╩ ⅎ╢

20:50 23:30 ◖◦☺꜡►Ⱶ♠Ᵽⱷ ─

7:00 9:30 ─ ⅛

9:30 9:55 ○○☿◓꜡◌⸗ⱷ ─

9:55 10:20 ►Ⱶ►

10:20 11:30 ─ ⅛

11:30 12:15 C16≢

12:15 13:30 ─ ⅛

14:00 15:30 ◖◦☺꜡►Ⱶ♠Ᵽⱷ ⅛

15:30 16:10 ⌐ ╢

5:00 12:00 ≢ ⁸ ─►ⱵⱠ◖≤○○☿◓꜡◌⸗ⱷ─

12:00 ⇔┌╠ↄ ⅜ ↄ√╘ ≤ ⇔ ╩

14:00 15:00 ⁸ ⌐ ⁸ ≢ ∆╢

15:00 ⁸ ⌐fiꜛ◦כ♥☻ ╢

7 4 ↑

7 5

7 2 ₁

7 3 ₁

6 29 ₁

6 30

7 1 ₁

 

 

 

 ♩כꜟ

 ♩כꜟ

ừ 

 

◐ꜗfiⱪ  

 ♩כꜟ
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 ᵓ                                      

      

      

      

       

      

     Ⱳꜝfi♥▫▪  

    Ⱳꜝfi♥▫▪  

     Ⱳꜝfi♥▫▪  

 

 ᵔ                                    

≢ ∆╢◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸○○☿◓꜡◌⸗ⱷ⁸►Ⱶ►⁸►♩►╩ ⌂

≤⇔√⁹ 

 

 ᵕ                                     

⁸ ┘∕─ ≢ 29 ╩ ⇔√ ⁹↓─℮∟⁸◖◦

☺꜡►Ⱶ♠Ᵽⱷ⁸►Ⱶ►⁸○○☿◓꜡◌⸗ⱷ⁸►♩►⁸◒▬♫─ ╩ ⇔√⁹ 

 

 2018  

Ї ⁷ 6 29 6 30 7 1 7 2 7 3

1 ○○Ɫⱶ 2

2 ⱨꜟⱴ◌⸗ⱷ ủ ủ ủ ủ

3 ▪◌▪◦Ⱶ☼♫◑♪ꜞ ủ

4 ◖◦☺꜡►Ⱶ♠Ᵽⱷ ủ ủ ủ ủ

5 ⱥⱷ► ủ ủ ủ

6 ►Ⱶ► ủ ủ ủ ủ ủ

7 ◒▬♫ ủ ủ ủ ủ ủ

8 ꜘⱴ◦◑ ủ

9 ○○☺◦◑ ủ ủ ủ

10 ►ⱵⱠ◖ ủ ủ ủ ủ ủ

11 ○○☿◓꜡◌⸗ⱷ ủ ủ ủ ủ ủ

12 ♩►♂◒◌⸗ⱷ ủ

13 ◔▬ⱴⱨꜞ ủ

14 ►Ⱶ☻☼ⱷ ủ ủ ủ ủ ⌐ ─ ≢ ─╖

15 ►♩► ủ ủ ủ

16 ○☺꜡꞉◦ ủ ủ ủ ủ

17 ⱢꜘⱩ◘ ủ ủ ủ

18 ◘fi◦ꜛ►◒▬ ủ

19 Ɫ◦Ⱳ♁●ꜝ☻ ủ ủ 6/30 1

20 Ɫ◦Ⱪ♩●ꜝ☻ ủ ủ ủ ủ ủ

21 ►◓▬☻ ủ ủ ủ ủ

22 ◦ⱴ☿fi♬ꜙ► ủ ủ ủ

23 ◄♂☿fi♬ꜙ► ủ ủ ủ

24 ○○ꜜ◦◐ꜞ ủ

25 ⱡ◗ⱴ ủ ủ ủ ủ ủ

26 Ɫ◒☿◐꜠▬ ủ ủ ủ ủ ủ

27 ◌꞉ꜝⱥ꞉ ủ ủ ủ

28 ▪○☺ ủ ủ ủ

29 ○○☺ꜙꜞfi ủ ủ ủ  

 ─ủ │ ─╖⁸ │ ⇔√ ╩ ∆ 
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 ᵖ ─                                 

 Ⱶ♠Ᵽⱷ►꜡☺◦◖ה

─ │⁸ ה ╩ ↄ ⌐ ⇔≡⅔╡⁸ ⌐ ≤ ≢

⌐ ⇔≡™√ ᵗ≢ ⁸ ⁸ ⁹ │ ⌐ ∆╢√╘⁸

◌►fi♩│ ∑∏⁸ ╩ ∫√ ᵙ≢ ⁹ 

 

 

 ─ 100m×100mⱷ♇◦ꜙ ⁸ ⱴ☻│ 10,000 ╩ ∆ 

╡│ ─№╢ 55⅛ ⁸2018 │ A22  
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 ⱷ⸗◌꜡◓☿○○ה

⌐⅔↑╢ ─ ─ │ ╠╣≡™√⁹ ╩ ⇔√ 54 ᵗ ≢

│ ─ ⌐ ™ ⅛ ─╖≢ ⅜ ↕╣ ⁸ ⌐ ╡⌐│

⅝ ╢ ⅜ ⌂ↄ≤╙ 22 ™√ ᵙ ⁹↕╠⌐⁸ ─ ™ ⅛ ≢

≤ ─ ⌐ ⅜ ↕╣⁸ ≢ ⌂ↄ≤╙ 12 ⅜ ↕╣√

⁹ ─ │⁸ ⅛╠ ≢№∫√ ⁸ ⁹

⌐⅔↑╢ │⁸ ⅜ ╩ ╘√ 1997 ⇔ ↑≡⅔╡⁸1997

160 ≤ ⇔≡ 98 ⇔√ ⁹ 

○○☿◓꜡
◌⸗ⱷ1

○○☿◓꜡
◌⸗ⱷ 22+

○○☿◓꜡
◌⸗ⱷ

►Ⱶ►55

►Ⱶ►158

○○☿◓꜡
◌⸗ⱷ1

○○☿◓꜡
◌⸗ⱷ1

○○☿◓꜡
◌⸗ⱷ1

○○☿◓꜡
◌⸗ⱷ3

○○☿◓꜡
◌⸗ⱷ1

○○☿◓꜡
◌⸗ⱷ3

○○☿◓꜡
◌⸗ⱷ1

 

 ─○○☿◓꜡◌⸗ⱷ ≤►Ⱶ► ─ 2018  
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 ─○○☿◓꜡◌⸗ⱷ─ ( 55 ⁸1997

2003 │ 1998⁸2001⁸2004 ╩  

 

 ►Ⱶ►ה

│⁸ ≢ ∆╢√╘⁸ ≢│ ┘ ⅛╠─ ≢ ≤

╩ ⇔√⁹∕─ ⁸ ─ │ ─ ⌐ ╠╣≡⅔╡⁸ 213 ⅜ ↕╣√

⁸ 10 ⁹↓─℮∟ ─ ╩ ≢⅝√ 55 ─ │⁸

⁸ 46 ≢№∫√⁹ ─ ⅜ ≢ ≢⅝⌂⅛∫√

2015 ─ 176 ╩ ↄ≤⁸2018 ─ │ 2006 ╙ ⌂ↄ⌂∫√

⁹╕√⁸ 2015 ─ ≢│⁸ ┘ ─ 13 ⅛ ─ ≢ ⅜ ↕╣

√⅜⁸2018 │ ─ ⅛ ─╖≢№∫√⁹ 

0

100

200

300

400

2006 2009 2012 2015 2018
 

 ─►Ⱶ►─  
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 ►♩►ה

─ │⁸ ⅛╠ ⁸ ⌐⅛↑≡─ ─ ⌐ ⇔≡™√⁹54

ᵗ ─℮∟ 15⅛ ≢ ↕╣⁸ 567 ≢№∫√ 0.01 1.78

⁸ ⁸ 11 ⁹√∞⇔⁸↓╣╕≢⌐ 100 ⅜ ↕╣≡™╢

─ │ ╕╣≡™⌂™⁹⇔√⅜∫≡⁸ ⅜ ╩ ╘√ 1997 ⅛╠ 2012

╕≢ ─ ≤≤╙⌐ ─ ╙ ⇔√⅜⁸2012 │╒╓ ┌™⅛⁸

™ ⌐№╢≤ ⅎ╠╣√ ⁹2018 ─ ─ │⁸1997 159

≤ ⇔≡ 257 ⇔√⁹ 

 

0

200

400

600

800

1997 2000 2003 2006 2009 2012 2015 2018
 

 ─►♩►─ 55 ⁸1997 2003   

│ 1998⁸2001⁸2004 ╩  

 

 ◖ⱵⱠ►ה

⇔√ ─ ≢ ⁸ 160 ⁸ ≤ ⅎ╠╣╢ ⁸

─™╢ ⅜ ↕╣√⁹ 

 

 ꜞⱴⱨ▬◔ה

⌐ ─ ≢ ╩ ⇔√⅜⁸ ─ │ ≢№∫√⁹ 

 

 ᵗ ה ה▪ꜞ◄                           

 

⸗♬♃ꜞfi◓◘▬♩ 1000 ⱴ♬ꜙ▪ꜟ ┘ 1997 ⅛╠ ↕╣≡™╢

 1998 ⌐⇔√⅜∫√⁹ ╩ 100m×100mⱷ♇◦ꜙ─ ⌐ ╡

⁸ ⌐ ⌐ ↑√ m⁸ ↕ 20m 80 ─ ⅛ ╩ ⇔⁸

─◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸○○☿◓꜡◌⸗ⱷ ┘►♩►─ №╢™│ ╩⁸

⌂ ≤№╦∑≡ ⇔√ │ᵖ⌐ ⁹ 144⅛ ─℮∟⁸ ─√╘
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⌂ ╩ ⅝⁸↓╣╕≢ ↕╣√ ─ ⅜ ∆╢ ─ ─ 55

─ ≢ ╩ ⇔√ ⁸ 12 14 ⁹√∞⇔⁸2018

│ ─ A22 ⌐ ⅛℮ ─ ⌐►Ⱶ►─ ⅜ ↕╣√─≢ ╩ ↑

╢√╘⁸↓─ ⅛ ≢│ ╩ ╦⌂⅛∫√⁹ 

 

 

╩ ∫√ 54 4320 ─◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │⁸0.74

≤⌂∫√ ⁹1997 ─ ⌐⇔√⅜™⁸ ≢◖◦☺꜡►Ⱶ♠

Ᵽⱷ─ ≢⅝⌂™ ⌂≥╩ ⅝⁸ ─ ╩ ╘⁸ 775,500 ╩

≤⇔√  1998 ⁹⇔√⅜∫≡⁸ ⇔√ │ 573,870 0.74

×775,500 ≤⌂∫√⁹ ╩ ⇔√ 2006 ⁸ │ ╩ ⇔⁸

™∫√╪ 2015 ⌐ ⇔√⅜⁸2018 │ ┘ 2012 ≤ ⌐ ⇔√ ⁹ 

╕√⁸ ─ ⅛ ⌐⅔™≡ ╩ ═√⁹ ⌐ ⁸ ⁸ ─™∏╣

⅛⅜ ↕╣√ │ ⇔≡™╢≤╖⌂⇔√⁹╕√⁸ ⅝⅜ ™⌂≥─ ≢ ╩

≢⅝⌂™ │ ⅛╠ ⇔√⁹∕─ ⁸ │∕╣∙╣ 27.3

11 ⁸75.7 28 37 ⁸54.0 75 139 ≢⁸ │ 52.3

≤⌂∫√⁹⇔√⅜∫≡⁸ 573,870 ≤ 52.3 ⅛╠⁸2018 ─

│ 300,134 ≤ ↕╣√⁹ 
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 ─◖◦☺꜡►Ⱶ♠Ᵽⱷ─  
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 ─◖◦☺꜡►Ⱶ♠Ᵽⱷ─  

1997 2000 2003 2006 2009 2012 2015 2018
A22 80 - 2 0 2 0 0 8
B19 80 3 4 6 6 12 13 13 8
B20 80 8 0 0 0 0 3 0 0
C15 80 1 1 8 0 0 0 0 0
C16 80 0 0 0 1 0 0 1 0
C17 80 4 19 11 14 10 6 6 9
C18 80 154 55 40 20 5 9 5 1
C19 80 23 3 2 0 0 1 2 2
C20 80 41 2 3 1 5 0 6 0
D14 80 11 8 5 1 4 0 1 0
D15 80 - 45 28 16 6 4 7 3
D18 80 156 45 37 9 9 5 17 9
D19 80 7 49 42 72 44 11 8 5
D20 80 255 476 347 221 228 265 376 303
E12 80 31 37 18 24 10 25 43 39
E13 80 169 125 127 76 69 52 67 36
E14 80 140 30 26 16 12 21 17 15
E15 80 - 73 66 70 35 50 38 28
E16 80 155 182 169 128 182 176 167 155
E17 80 129 52 40 60 42 50 53 62
E18 80 233 298 339 218 226 173 220 235
E19 80 8 12 5 5 7 5 2 3
F11 80 125 130 125 107 72 66 72 31
F18 80 57 79 79 46 41 36 37 37
F19 80 20 16 10 17 10 2 11 12
G9 80 137 65 100 139 102 93 106 77
G10 80 85 28 39 8 3 2 3 2
G11 80 85 2 18 25 20 16 16 13
G18 80 13 4 6 6 0 0 0 1
H7 80 176 185 185 161 72 32 20 12
H8 80 55 61 31 17 10 7 13 8
H12 80 146 73 74 55 53 44 41 35
H16 80 80 11 16 38 37 50 35 36
H17 80 - 212 185 142 143 124 197 167
H18 80 1 2 5 5 4 0 3 0
H19 80 9 4 0 7 0 11 10 0
I5 80 15 105 69 58 54 26 33 17
I6 80 69 3 78 46 28 17 13 6
I7 80 110 90 102 97 50 34 25 12
I15 80 42 45 73 66 103 159 77 97
I17 80 2 2 3 0 1 0 21 13
J6 80 127 124 84 63 42 29 24 27
J8 80 32 38 44 48 22 54 31 23
J14 80 432 247 194 235 239 245 288 224
J15 80 43 196 269 271 266 245 401 332
J16 80 - 1 0 1 0 1 4 10
K7 80 22 48 41 44 28 49 43 56
K13 80 57 136 88 73 75 108 131 107
K14 80 138 87 110 124 161 144 303 292
L8 80 101 82 79 47 53 48 55 34
L13 80 242 238 293 326 261 227 318 251
M9 80 25 13 21 23 9 21 16 11
M10 80 41 32 126 147 117 136 191 131
M11 80 95 134 123 137 112 134 234 186
M12 80 53 11 17 23 34 29 33 17

4400 4163 4022 4006 3562 3128 3058 3862 3190

◖◦☺꜡►Ⱶ♠Ᵽⱷ

 

│ⱷ♇◦ꜙ ⌐ ⁸1997 2003 │ 1998⁸2001⁸2004 ╩  
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 ─○○☿◓꜡◌⸗ⱷ─  

1997 2000 2003 2006 2009 2012 2015 2018
A22 80 - 3 6 6 7 2 0
B19 80 4 9 6 5 2 0 0 1
B20 80 2 2 1 4 0 2 3 3
C15 80 11 7 7 1 0 0 0 0
C16 80 13 9 7 2 0 0 0 0
C17 80 12 5 2 1 1 0 0 0
C18 80 1 0 2 0 0 0 0 0
C19 80 1 1 0 4 3 0 0 0
C20 80 4 3 1 0 0 0 0 0
D14 80 9 3 1 0 0 0 0 0
D15 80 - 0 0 0 0 0 0 0
D18 80 1 0 0 0 0 0 0 0
D19 80 8 2 1 0 1 0 0 0
D20 80 1 0 0 0 0 0 0 0
E12 80 2 2 2 0 1 0 0 0
E13 80 0 0 1 0 0 0 0 0
E14 80 0 0 0 0 0 0 0 0
E15 80 - 0 0 0 0 0 0 0
E16 80 0 0 0 0 0 0 0 0
E17 80 0 0 0 0 1 0 0 0
E18 80 0 0 0 0 0 0 0 0
E19 80 13 8 5 2 3 4 0 0
F11 80 1 1 0 0 0 0 0 0
F18 80 0 0 0 0 0 0 0 0
F19 80 2 1 0 1 0 0 0 0
G9 80 0 0 0 0 0 0 0 0
G10 80 0 0 0 0 0 0 0 0
G11 80 0 0 0 0 0 0 0 0
G18 80 2 5 1 2 0 0 0 0
H12 80 0 0 0 0 0 0 0 0
H16 80 0 0 0 0 0 0 0 0
H17 80 - 0 0 0 0 0 0 0
H18 80 21 6 0 0 0 0 0 0
H19 80 4 4 1 1 1 0 0 0
H7 80 0 0 0 0 0 0 0 0
H8 80 0 0 0 0 0 0 0 0
I5 80 0 1 0 0 0 0 0 0
I6 80 0 0 0 0 0 0 0 0
I7 80 0 0 0 0 0 0 0 0
I15 80 0 0 0 0 0 0 0 0
I17 80 17 6 6 6 2 0 0 0
J6 80 0 0 0 0 0 0 0 0
J8 80 0 0 0 0 0 0 0 0
J14 80 0 6 0 0 0 0 0 0
J15 80 10 0 0 0 0 0 0 0
J16 80 - 2 0 0 0 0 0 0
K7 80 0 0 0 0 0 0 0 0
K13 80 5 3 3 3 3 0 0 0
K14 80 14 3 4 3 0 0 0 0
L8 80 0 0 0 0 0 0 0 0
L13 80 0 0 1 0 1 0 0 0
M9 80 0 1 0 0 0 0 0 0
M10 80 0 0 0 0 0 0 0 0
M11 80 0 0 0 0 0 0 0 0
M12 80 2 1 1 1 0 0 0 0

4400 160 94 59 42 26 8 3 4

○○☿◓꜡◌⸗ⱷ

 

│ⱷ♇◦ꜙ ⌐ ⁸1997 2003 │ 1998⁸2001⁸2004 ╩  
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 ─►♩►─  

1997 2000 2003 2006 2009 2012 2015 2018
A22 80 - 78 108 91 75 127 97
B19 80 0 0 0 0 0 0 0 0
B20 80 0 0 0 0 0 0 0 0
C15 80 0 0 0 0 0 0 0 0
C16 80 0 0 0 1 3 6 9 14
C17 80 0 0 0 0 0 0 0 0
C18 80 0 0 5 5 11 15 19 13
C19 80 0 0 0 0 0 0 0 0
C20 80 0 0 0 0 0 0 0 0
D14 80 0 0 0 0 0 0 0 0
D15 80 - 0 0 0 0 0 0 0
D18 80 0 0 0 0 0 0 0 0
D19 80 7 4 12 13 31 51 55 54
D20 80 0 0 0 0 0 0 0 0
E12 80 0 0 0 0 0 0 0 0
E13 80 0 0 0 0 0 0 0 0
E14 80 0 0 0 0 0 0 0 0
E15 80 - 0 0 0 0 0 0 0
E16 80 0 0 0 0 0 0 0 0
E17 80 0 0 0 0 0 0 0 0
E18 80 0 0 0 0 0 0 0 0
E19 80 4 16 37 39 60 74 78 83
F11 80 0 0 0 0 0 0 0 0
F18 80 0 0 0 0 0 0 0 0
F19 80 15 53 69 79 102 130 137 115
G9 80 0 0 0 0 0 0 0 0
G10 80 0 0 0 0 0 0 0 0
G11 80 0 0 0 0 0 0 0 0
G18 80 8 0 0 0 3 5 4 9
H7 80 0 0 0 0 0 0 0 0
H8 80 0 0 0 0 0 0 0 0
H12 80 0 0 0 0 0 0 0 0
H16 80 0 0 0 0 0 0 0 0
H17 80 - 0 0 0 0 0 0 0
H18 80 1 0 0 0 1 0 0 0
H19 80 104 111 120 112 127 140 129 142
I5 80 0 0 0 0 0 0 0 1
I6 80 0 0 0 0 0 0 0 0
I7 80 0 0 0 0 0 0 0 0
I15 80 0 0 0 0 0 0 0 0
I17 80 18 19 28 53 81 111 88 81
J6 80 0 0 0 0 0 0 0 0
J8 80 0 0 0 0 0 0 0 0
J14 80 0 0 0 0 0 0 0 0
J15 80 2 0 0 0 0 1 0 1
J16 80 - 0 0 0 0 0 0 0
K7 80 0 0 0 0 0 0 0 0
K13 80 0 0 0 0 0 3 17 15
K14 80 0 0 0 2 9 21 26 27
L8 80 0 0 0 0 0 0 0 0
L13 80 0 0 0 0 1 5 4 8
M9 80 0 0 0 0 0 0 0 0
M10 80 0 0 0 0 0 0 0 3
M11 80 0 0 0 0 0 0 0 0
M12 80 0 0 0 0 0 1 0 1

4400 159 281 379 395 504 690 663 567

►♩►

 

│ⱷ♇◦ꜙ ⌐ ⁸1997 2003 │ 1998⁸2001⁸2004 ╩  
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 ᵘ ╩ →╢ ─                              

╡─○○☿◓꜡◌⸗ⱷ─ ≢ ─ ─ ⅜ ↕╣

15 ⁸ ─ ⅛╠ ⌐╟╢ ≤ ⅎ╠╣√⁹ ≢│⁸ ⌂ↄ≤╙

2006 ⌐○☺꜡꞉◦⅜ ↕╣╢╟℮⌐⌂╡⁸○○☿◓꜡◌⸗ⱷ─ ⌐ ⇔⁸

∆╢ ⅜ ⌐ ↕╣≡™╢ ☿fi♃2007⁸2016 כ ⁹

≢╙ 30 ⌐ ≢ ↕╣√⁹⇔√⅜∫≡⁸○○☿◓꜡◌⸗ⱷ ─ │⁸

○☺꜡꞉◦⌐╟╢≤ ↕╣√⁹ 

⌐⁸ ⌐ ≢◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ─ ╩ ⌂ↄ≤╙

16 ≤⁸ ⌐ ™ ≢►♩►─ 17 ╩ ⇔√⁹ │ ≢

№∫√⁹ 

╕√⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ╛►♩►─ ─ ─№╢Ɫ◦Ⱳ♁●ꜝ☻≤Ɫ◦Ⱪ♩●ꜝ

☻─ ⅜ ↕╣√⅜⁸ │ ≢№∫√⁹ 

 

 ᵙ ─                                  

│⁸ ─ ⌂ ≤⇔≡ ─ ⌐fiꜛ◦כ♥☻ ↕╣⁸

1972 ⅛╠◖◦☺꜡►Ⱶ♠Ᵽⱷ╩ ⌂ ≤⇔≡ ⅜ ╦╣≡™╢⁹↓╣╕≢│

─ C20 ⌐⁸⅛∆╖ 36mmⱷ♇◦ꜙ×12m ╩

⇔ ╩ ⇔√⅜⁸2018 │ ─ ⅛╠─ │ ≢№╢√╘⁸ ─

≢ ╩ ∫√⁹ │ 20:50 23:30 ⌐⅛∆╖ 36mmⱷ♇◦ꜙ×12m ╩

⇔⁸ ◖◦☺꜡►Ⱶ♠Ᵽⱷ ╩ ™≡ ∫√⁹∕─ ⁸20:50 22:50 ─

≢◖◦☺꜡►Ⱶ♠Ᵽⱷ 169 ╩⁸22:50 23:30 ─ ≢ ╩ ⇔√⁹ ⅝

─ │⌂⅛∫√⁹ 

╕√⁸ ─ ≢○○☿◓꜡◌⸗ⱷ 30 ⁸ ⁸ↄↄ╡

╩ ⁸ ⁸ ╩ ╩⁸ ≢○○☿◓꜡◌⸗ⱷ 22

╩ ⇔√⁹ 

 

 ᵚ                                     

◖◦☺꜡►Ⱶ♠Ᵽⱷ─ │⁸573,870 ≢№∫√⁹ 55⅛ ⌐⅔↑╢

─ │⁸ ⅜ ╩ ⇔√ 1997 ⅛╠ 2012 ╕≢ ⇔⁸™∫√╪

2015 │ ⇔√⅜⁸2018 │ ┘ 2009 ┘ 2012 ≤ ⌐╕≢ ⇔√⁹◖◦☺꜡

►Ⱶ♠Ᵽⱷ─ ≤⌂╢○○☿◓꜡◌⸗ⱷ Watanuki 1986 │ ⌐№╢⅜⁸◖◦☺

꜡►Ⱶ♠Ᵽⱷ─ ≤─ │ ≢│ ≢№╢⁹ 

⁸1997 ─○○☿◓꜡◌⸗ⱷ─ ─└≤≈≤⇔≡⁸ ⌂ ≤⌂╢ⱴ▬꞉◦

─ 1990 ─  2007 ⅜ ⇔≡™╢ ⅜ ⅎ╠╣≡™╢⁹↕

╠⌐⁸ ─○☺꜡꞉◦─ ─ ⅜○○☿◓꜡◌⸗ⱷ─ ╩ ↕∑≡™╢ ╙

№╢⁹ ≢│⁸ ⌂ↄ≤╙ 2006 ○☺꜡꞉◦⅜ ↕╣╢╟℮⌐⌂╡⁸○○☿◓꜡

◌⸗ⱷ─ ⌐ ⇔⁸ ∆╢ ⅜ ⌐ ↕╣≡™╢

☿fi♃2007⁸2016 כ ⁹╕√⁸ ∂ↄ ⌐ ∆╢ ─ ◘▬♩─ꜚꜟꜞ ꜚ⸗ה
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ꜟꜞ ⌐⅔™≡╙⁸╒╓ ⅛╠○○☿◓꜡◌⸗ⱷ─ ⅜ ⇔≡™╢

☿fi♃2018 כ ⁹ ─ ≢│⁸1990 ⁸○☺꜡꞉◦─ ⅜

⇔≡⅔╡  2013 ⁸ ─ ⌐⅔™≡╙ ⌐ ↕╣╢╟℮⌐⌂∫

√⁹2015 ⁸►Ⱶ►─ ╙ ⇔≡⅔╡⁸ ╙○☺꜡꞉◦─ ┘ ─

≤№╦∑≡⁸ ⇔≡ ─⸗♬♃ꜞfi◓╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

 ᵛ                                     

 (1973) ⁸p. 31 - 60  

☿fi♃כ ⸗♬♃ꜞfi◓◘▬♩ 1000  

  2007 18 ⁸2010 21 ⁸2011 22 ⁸2012 23 ⁸2013( 24)⁸

2014( 25 ⁸2016( 27)⁸2018( 29  

 (2013) ⌐⅔↑╢○☺꜡꞉◦─ ─ ≤ ─ ○ⱱכ♠◒─

≤∕─ ⁸ ⁸  ⁸pp. 319 - 324

⁸  

 (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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 ᵜ                                     

 

 

 2018  

 

 

 

 ─ ─ 2018  
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 ─ ≤ 2018 30  

 

 

 

 ⌐ ─ ≤♄◔◌fiⱣ╛▬♃ꜘ◌◄♦⌂≥ 

─ ⅜№╢ 2018  
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 ─ 2018  

 

 

 

 ─ ┘ ─ ⁸ ─ⱨ◐─ 

╣ ╩ ⇔ ⌐ ∆╢ 2018  
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 ┼─ ⁸ ⌐ ™ ⅜№╢ 2018 30  

 

 

 

 B20 ─○○☿◓꜡◌⸗ⱷ─ 2018  

 



22 

 

 

 

 

 B20 ─○○☿◓꜡◌⸗ⱷ─ 2018  

 

 

 

10 B21 ─►Ⱶ► 2018  
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11 ─►♩► ⁸ H19⁸ 

⌂ │Ɫⱴ♬fi♬◒ 2018 30  

 

 

12 J16 ⁸ ⌂ │ⱨ◐ 2018 30  
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13 K14⁸ ⌂ │ꜜ⸗◑ 2018 30  

 

 

 
14 I15 ⁸ ⌂ │ⱡ●ꜞꜘ☻ 2018  

 



25 

 

 

 

 

15 ○○☿◓꜡◌⸗ⱷ ─ 2018  

 

 

 

16 ◖◦☺꜡►Ⱶ♠Ᵽⱷ ─ 2018  

 

 



26 

 

 

 

 

17 ►♩►─ 2018  
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 ᵑ                                    

│ ─ ⁸ ─ ⅛╠ 200m ─ ⌐

∆╢ ≢№╢ ⁸ ⁸ ⁸ ⁹ │ 100m⁸ 80m

≢ │ 8,000 ≢№╢⁹ │ 20m≢⁸ ─ │ ≢№╢⁹ │

⌐╟╢ ─ ─ⱬꜟ♩◖fiⱬ▪כ⌐╟∫≡ ≤ ⅜∫≡™╢ ⁸

⁸ ⁹ 

│⁸ ≢ ─◔▬ⱴⱨꜞ ≢№╢⁹1995 ⌐◖◦☺꜡►Ⱶ♠Ᵽⱷ─

⅜ ╘≡ ↕╣√⅜⁸1998 ⌐│Ⱡ☼Ⱶ ─ ≢╒≤╪≥ ≢⅝∏⁸∕─ │

≤⌂∫≡™╢  2000 ⁹╕√⁸2007 ⅛╠│►ⱵⱠ◖ ┘○○☿◓꜡◌⸗ⱷ─

╙ ↕╣╢╟℮⌐⌂∫√  ⁸ ☿fi♃2010⁸2013⁸ כ

2016 ⁹ 

⸗♬♃ꜞfi◓◘▬♩ 1000 ≢│⁸2004 ⅛╠ ╩ ⇔⁸2009 │

⌐ ⁸ ╩ ⇔≡™╢ ☿fi♃2005⁸2010⁸2013⁸ כ

2016 ⁹⌂⅔ 2018 │ ⇔≡─ │ ∫≡™⌂™⁹ │⁸ ─ ─

⌐ ⇔⁸ ─ ₁⌐↔ ╩ ™√⁹ 

 

50 km
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 ≤ 1993 10 19 ⁸    

╩☻ⱦכ◘  

 

 ᵒ                                     

2018 ─ │⁸ ─ ≢ ⇔√⁹ 

 

 2018  

⁷ ⁷ ⁷

6 3 4:30 12:00 ⅛ ≢

6 9 6:00 11:00
⅛ ≢ ⁸

≤ ─√╘ │ ⅛╠11 ╕≢

7 1 4:30 12:00 ⅛ ≢

7 11 5:00 12:00 ⅛ ≢ ⁸ ─√╘ │

⁷

 
 

 ᵓ                                      

    ─   ─  

    ─   ─  

₁    ─   ─ ⁸ ⁸11  

    ─   ─ ⁸  

   ─   ─ ⁸  

     ─   ─  
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 ᵔ                                    

≢ ∆╢◔▬ⱴⱨꜞ╩ ⌂ ≤⇔√⁹ 

 

 ᵕ                                     

⁸ ┘ ⌐⅔™≡⁸ 42 ╩ ⇔√ ⁹↓

─℮∟⁸►ⱵⱠ◖⁸○○☿◓꜡◌⸗ⱷ⁸◔▬ⱴⱨꜞ─ ╩ ⇔√⁹╕√⁸ⱢꜘⱩ◘

≤ ⅜ ─ ╛ ≢ ↕╣√⁹ 2015 ─ ≢ⱢꜘⱩ◘─ ⅜

↕╣≡⅔╡ ☿fi♃2016 כ ⁸2018 ╙ ⇔≡™√≤ ⅎ

╠╣√⁹ 

 

 2018  

Ї ⁷ 6 7 6 13 7 5 7 11

1 ◦ⱡꜞ●⸗ ủ

2 ◌ꜟ●⸗ ủ

3 ◐☺Ᵽ♩ ủ ủ

4 ▪○Ᵽ♩ ủ ủ

5 ○○Ⱶ☼♫◑♪ꜞ ủ

6 ◖◓fi◌fi♪ꜞ ủ

7 ►Ⱶ► ủ ủ ủ ủ

8 ▪○◘◑ ủ

9 ♄▬◘◑ ủ

10 ⱱ♩♩◑☻ ủ ủ

11 ◌♇◖► ủ ủ ủ ủ

12 ◐▪◦◦◑ ủ

13 ▬♁◦◑ ủ

14 ►ⱵⱠ◖ ủ ủ ủ ủ

15 ○○☿◓꜡◌⸗ⱷ ủ ủ ủ ủ

16 ◔▬ⱴⱨꜞ ủ ủ ủ ủ

17 ►♩► ủ ủ

18 Ⱶ◘◗ ủ

19 ♩ⱦ ủ ủ

20 ⱨ◒꜡► ủ

21 ▪◌◕ꜝ ủ ủ ủ

22 ⱢꜘⱩ◘ ủ ủ ủ ủ

23 ⸗☼ ủ ủ ủ ủ

24 Ɫ◦Ⱳ♁●ꜝ☻ ủ ủ ủ

25 Ɫ◦Ⱪ♩●ꜝ☻ ủ ủ

26 ▬꞉♠Ᵽⱷ ủ

27 ⱥ●ꜝ ủ

28 ⱥꜜ♪ꜞ ủ ủ ủ

29 ►◓▬☻ ủ ủ ủ ủ

30 ○○ⱶ◦◒▬ ủ

31 ⱷⱲ♁ⱶ◦◒▬ ủ ủ

32 ◄♂☿fi♬ꜙ► ủ

33 ⱴ◐ⱡ☿fi♬ꜙ► ủ

34 ○○ꜜ◦◐ꜞ ủ ủ ủ ủ

35 ◖ⱶ◒♪ꜞ ủ

36 ▪◌Ɫꜝ ủ ủ

37 ♩ꜝ♠◓Ⱶ ủ

38 ▬♁ⱥꜜ♪ꜞ ủ ủ ủ ủ

39 Ɫ◒☿◐꜠▬ ủ ủ ủ ủ

40 ◌꞉ꜝⱥ꞉ ủ ủ

41 ⱱ○☺꜡ ủ ủ ủ ủ

42 ▪○☺ ủ  



30 

 

 ᵖ ─                                 

 ꜞⱴⱨ▬◔ה

┘∕─ ─◔▬ⱴⱨꜞ─ ┘ ╩ ∆╢√╘⁸ ≤ ⌐ ∏

≈ ╩ ⇔√⁹ │⁸2004 ∫≡™╢ ─ ╩ ┘⁸ ─

≤ ⅛╠⁸ ┘ ╩ ⇔√ ⁸ ⁸ ⁹ ─

│ ⇔≡™⌂™⁹ │⁸2004 ─ ⌐ ≠⅝ │ ⅜ ∆╢√╘⁸

⌐⌂╢ 30 ⅛╠ ╕≢≤⇔⁸30 ↔≤⌐ ≤ ─◔▬ⱴⱨꜞ

─ ╩◌►fi♩⇔√ ☿fi♃2005 כ ⁹ ─

│⁸ ⅛ ─ ≤⇔√⁹ ⌂ ╡ ⌐ ╩ↄ╦ⅎ≡™╢⅛≥℮⅛╙ ⇔√⁹╕√⁸

─ ⌐ ╢ ⅜™√ ⁸∕─ ≤ ─ ╩ ⇔√⁹⌂⅔⁸ │

≤ ─√╘ 30 ⅛╠ ╕≢≤ 11 ⅛╠ 12 ╕≢⁸ 11 │ ─√╘

⅛╠ ╕≢◌►fi♩≢⅝⌂⅛∫√⁹⌂⅔⁸◔▬ⱴⱨꜞ─ │⁸ ⅛╠ ≢№╢√

╘  1995 ⁸ │⁸ ⌐ ≢№∫√≤ ⅎ╠╣╢⁹∕─√╘⁸ ╩ↄ╦ⅎ√

⅜ ─ ⌐ ∫√ ⁸∕─ ╩ ≤⇔≡◌►fi♩⇔√⁹ 

─ ─ ⁸◔▬ⱴⱨꜞ─ │⁸ ⌐ 84 ⁸

⌐ 88 11 ≢⁸™∏╣╙ ╟╡ ≢ ↄ ↕╣√ ⁸

⁸ ⁹ 70 ≢ ⇔⁸2015 ⌐ 93 ⌐ ⇔√⅜⁸2018 ╙

≢ ↕╣√ ⁹╕√⁸ ╟╡ ≢ ⅜ ™ │⁸↓╣╕≢

≤ ╦╠⌂⅛∫√⁹ 

 

 ─ ⅛╠ ⇔√◔▬ⱴⱨꜞ─ 2018  

4:30 49 10 59 9 3 12

5:00 62 8 70 9 7 16 16 0 16

5:30 45 11 56 11 9 20 15 9 24

6:00 53 10 63 62 14 76 14 15 29 16 16 32

6:30 23 12 35 41 10 51 44 10 54 14 15 29

7:00 52 10 62 70 12 82 22 7 29 14 19 33

7:30 33 23 56 40 3 43 7 8 15 24 14 38

8:00 16 7 23 59 25 84 32 25 57 48 7 55

8:30 25 19 44 45 1 46 17 6 23 66 22 88

9:00 46 9 55 40 6 46 23 13 36 51 11 62

9:30 30 14 44 47 0 47 16 15 31 43 10 53

10:00 30 12 42 32 3 35 18 12 30 58 12 70

10:30 26 9 35 59 11 70 18 26 44 49 10 59

11:00 26 9 35 38 7 45 28 8 36 30 10 40

11:30 30 10 40 32 9 41 20 14 34

12:00 34 8 42 23 9 32 33 10 43

2m 4m 2m 4m

25ϴ 14ϴ 25ϴ 23ϴ

6 3 6 9 7 1 7 11

 

₈ ₉│ ⌐╟╢ ≢ ≢⅝∏⌐ ⁸ ↑│ ─  
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 ─◔▬ⱴⱨꜞ─ ≤ ─  

 

 ◖ⱵⱠ►ה

─ ≢ ⇔⁸ ⅛╠─ ≢ ⌐ 370 58 ⅜

⅜ ↕╣√⁹ ⌐│ 84 ⁸ 11 ⌐│ ≤ ─ ≢ ∟ ╩

⇔√ ⁹2018 │⁸2015 ≤ ⇔≡ⱬꜟ♩◖fiⱬ▪כ─ ╕≢

⅜ ⅜╡⁸ ╙ ⇔√ ☿fi♃2016 כ ⁹⌂⅔⁸◔▬

ⱴⱨꜞ┼─ ╛ ─ ╡ ─ │⁸ ─ ≢ ↕╣√⅜⁸◔▬ⱴⱨꜞ⌐ ⇔≡

⅝⌂ │⌂⅛∫√≤ ⅎ╠╣√⁹√∞⇔⁸►ⱵⱠ◖⅜ ⌐ ┘ ≈ │ ⌐

╙ ↕╣⁸∕─ ◔▬ⱴⱨꜞ⅜ ⌐ ┘ ∆↓≤⅜№∫√⁹ 

 

 ⱷ⸗◌꜡◓☿○○ה

2015 ─ ≤ ⌐ ─ ─ ≢ ⇔≡⅔╡⁸ │ ⌐ ⅛╠ 30

12 ⅜ ⁸ ⅛╠ 62 ╩⁸ │ ⌐ 14 ╩ ⇔√⁹⌂⅔⁸◔▬ⱴ

ⱨꜞ┼─ ╛ ─ ╡ ─ │⁸ ↕╣⌂⅛∫√⁹ 

 

 ►♩►ה

≤ ⌐ ⅛╠ ⇔ ╣√ ≢►♩►⅜ ∏≈ ↕╣√⁹ 

 

 ᵗ ה ה▪ꜞ◄                           

─ ⁸◔▬ⱴⱨꜞ⅜ ╩ↄ╦ⅎ∏⌐ ─ ┼ ┘ ╪∞ │⁸ ─

≢ ⌐ 171 ⁸ ⌐ 152 ⁸ ≢ ⌐ ⁸ ⌐ ↕╣√ ⁸

⁹╕√⁸ ╩ↄ╦ⅎ≡ ─ ⌐ ┘ ╪∞ │⁸ ─ ≢ ⌐ 26 ⁸ ⌐ 63

⁸ ≢ ⌐ 15 ⁸ ⌐ 20 ↕╣√⁹↓╣╠─ ╩ↄ╦ⅎ√ ⅜ ┘ ╪∞

─ │⁸ ─ ≢ ⅛ ⁸ ≢ ⅛ ─ 16⅛ ≢№╡

⁸ ⌂ↄ≤╙ 16≈⅜™⅜ ⇔≡™╢≤ ⅎ╠╣√⁹↓╣│⁸2012 ─ 22 ⌐ ™≢⁸
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⌐ ™ ≢№∫√ ⁹ ⅛╠◔▬ⱴⱨꜞ─ ≤⇔≡⁸ ⌂ↄ

≤╙▬◌♫◗⁸◌☺◌⁸◑fiⱳ⅜ ≢⅝√⁹ 

 

 ◔▬ⱴⱨꜞ─ ─ 2018  

⁸ ⅛ ⁸ ⅛  

 

 ᵘ ╩ →╢ ─                              

ה  

⌐ⱢꜘⱩ◘ ⅜ ─ ─ ≢ ↕╣⁸ ⌐ ≤

⅜ ≢ ↕╣√⁹◔▬ⱴⱨꜞ┼─ ─ ⌂≥│⌂⅛∫√⅜⁸ⱢꜘⱩ◘⅜ ┬≤

►ⱵⱠ◖⅜ ⌐ ┘ ∟⁸ ─◔▬ⱴⱨꜞ⅜ ⌐ ┘ ∆↓≤⅜ ⌐ ↕╣√⁹ 

2009 ⌐ ≢Ɫ◦Ⱪ♩●ꜝ☻─ ⅜ ↕╣⁸ ╩ↄ╦ⅎ√◔▬ⱴⱨꜞ╩ ∆╢

⅜ ↕╣√⅜ ☿fi♃2010 כ ⁸2018 ⌐ ⌐⅔™

≡Ɫ◦Ⱪ♩●ꜝ☻│ ↕╣⌂⅛∫√⁹ 

Ⱡ☼Ⱶה  

2018 │ ⇔≡─ ╩ ╦⌂⅛∫√√╘⁸ ─ │ ≢№╢⁹ 
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 ᵙ                                     

2018 ─ ─◔▬ⱴⱨꜞ─ │⁸ 88 ⁸16 ≢⁸™∏╣╙ 2015

⌐ ← ⌐ ™ ≤⌂╡⁸ ⌡ │◔▬ⱴⱨꜞ─ ≤⇔≡ ⌐ √╣

≡™╢≤ ⅎ╠╣√⁹ 

√∞⇔⁸ │⁸ⱬꜟ♩◖fiⱬ▪כ⌐╟∫≡ ⅝≢№╢↓≤ ┘ ⅜ ∆

╢↓≤⅛╠⁸ ⌐ Ⱡ☼Ⱶ ─ ⅜ ↕╣≡™╢  2000 ⁹1995 ⌐

≢ ╘≡ ⅜ ↕╣√◖◦☺꜡►Ⱶ♠Ᵽⱷ│⁸1998 ⌐│Ⱡ☼Ⱶ ─ ≢╒≤╪≥

≢⅝∏⁸∕─ ─ │ ≤⌂∫≡™╢  2000 ⁹↓╣╕≢ ≢Ⱡ☼Ⱶ ⅜ ↕

╣√ │⁸ ─ ⌐╟∫≡ ╛♩ꜝ♇ⱪ╩ ™√ ⅜ ╦╣≡⅝√⅜⁸ │Ⱡ

☼Ⱶ ─ │ ⌐ ╦╣≡⅔╠∏⁸ ─ │ ≢№╢  ⁹ ⌂ↄ≤

╙ ╩ ⇔√ 2004 ⁸ ─◔▬ⱴⱨꜞ ≢ ⌂ │ ↕╣≡™⌂

™⅜⁸ ⌂ ≢№╢√╘Ⱡ☼Ⱶ ─ ⌐ ⇔≡│ ≢№╢≤ ⅎ╠╣╢⁹⇔√⅜

∫≡⁸ ╙ ⌐╟╢◔▬ⱴⱨꜞ─⸗♬♃ꜞfi◓ ╩ ∆╢≤≤╙⌐⁸ ⌐

╟╢ ⌂ ┘Ⱡ☼Ⱶ ─ ╩ ℮↓≤⅜ ─ ≢№╢⁹ 

 

 ᵚ                                     

 (2000) ─ ⌂ ◒♇Ⱪ♃כ♦♪♇꜠  

☿fi♃כ ⸗♬♃ꜞfi◓◘▬♩ 1000  

  (2005( 16)⁸2010( 21)⁸2013( 24)⁸2016( 27) )  

⁸ ⁸ ⁸ ⁸  (1995) ⌐⅔↑╢◔▬ⱴⱨꜞ Cepphus 

carbo ─  27: 30 - 40  
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 ᵛ                                     

 

 

 ⁸ ⅛╠ 2018 27  

 

 

 

 

 ⁸ ⅛╠ 2018  
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 ⁸ 2018 11  

 

 

 

 ⁸ 2018  
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 ─ ⌐ ╕╢◔▬ⱴⱨꜞ 2018  

 

 

 

 

 ─ ⌐ ╕╢◔▬ⱴⱨꜞ 2018  
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 ─►ⱵⱠ◖≤○○☿◓꜡◌⸗ⱷ 2018 11  

 

 

 

 

 ╩ ∆╢◔▬ⱴⱨꜞ 2018  
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 ─ ⌐ ╡√◔▬ⱴⱨꜞ 2018  
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 ᵑ                                    

│ ─ ⌐ ∆╢ ≢№╢ ⁸ ⁹

≤─ │ 1.5 ≢№╡⁸ ╡─ ≢№╢ ⅛╠ ┼ km

⌐ ∆╢⁹ ⁸ 500m⁸ │ 250,000 ⁸ │ 128m≢№╢

⁹ ─ │ ⇔™ ≢⁸ ─ ≤ ─ │ ≤⌂∫≡™╢

⁹ ┘ │ ─♃Ⱪⱡ◐╩ ≤⇔√ ≢№╢⁹ ∆╢

≤⇔≡⁸○○Ⱶ☼♫◑♪ꜞ⁸◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ⁸◒꜡◖◦☺꜡►Ⱶ

♠Ᵽⱷ⁸►Ⱶ►⁸○○☿◓꜡◌⸗ⱷ⁸►ⱵⱠ◖⅜™╢  1973 ⁹1935 ⌐₈○○Ⱶ☼

♫◑♪ꜞ ┘ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ₉≤⇔≡ ─ ⌐⁸1981 ⌐

⅜ ⌐ ↕╣√⁹↕╠⌐⁸2013 ⌐ ⅛╠

⌐ ↕╣√⁹ 

2011 ─ ⌐≤╙⌂℮ │⁸ ─ ┘ ─ ≢ 15 20m

╕≢ ⅜∫√ ⅜ ↕╣⁸ ─ ⁸ ⁸ ╣ ⌂≥⅜ ⇔⁸ ┼─

⅜ ↕╣√⁹ ─►Ⱶ♠Ᵽⱷ ─ ╙ ≤ ─ ⌐╟╡ ─

⅜ ╕╢⌂≥─ ╩ ↑√  2011 ⁹2004 ⅛╠ ⸗♬♃ꜞfi◓◘

▬♩ 1000 ┘ ≤⇔≡ ⌐ ╩ ⇔

≡™╢ ☿fi♃2005⁸2010⁸2013⁸2014⁸2015⁸2016 כ ⁹╕√⁸

2000 ⅛╠ ⅜○○Ⱶ☼♫◑♪ꜞ─ ╩ ⇔⁸ ─

┘ ⌐ ╩ ⇔≡™╢⁹ ⌐│⁸ ⌐ ╩ ⇔√⁹ 

 

50 km
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 ○ꜟ♁ ╩  

 

 ᵒ                                     

2018 ─ │⁸ ─ ≢ ⇔√⁹⌂⅔⁸ ≤ ⌐╟╡ ╩

╘⁸ ╩ ⇔≡ ╩ ∫√⁹ 

 

 2018  

⁷ ⁷⁷

8 1

8 2 ─√╘

6:30

7:00 7:30 ╩ ⁸ ⁸

8:40 9:50 ⁸ ─ ⌐

9:50 11:15 ○○Ⱶ☼♫◑♪ꜞ No. ⁸

11:15 12:05 ⌐ ╢⁸

13:35 14:20 ⁸ ─ ⌐

14:20 15:05 ─►Ⱶ♠Ᵽⱷ ⌐

15:05 17:15 ─►Ⱶ♠Ᵽⱷ

17:15 17:45 ⌐ ╢

20:00 22:30 ↄ≢

6:20 7:00 ⁸ ─ ⌐

7:00 8:45 ○○Ⱶ☼♫◑♪ꜞ No. ⁸

9:05 9:55 ○○Ⱶ☼♫◑♪ꜞ No. ⁸ ⁸ ⌐ ╢

10:20 12:00
─ ≢○○Ⱶ☼♫◑♪ꜞ ⁸

⅜ ⇔≡⅝√√╘ ╘⌐ ╡ →╢

13:10 13:40 ⁸ ⁸ ─√╘ ╘⌐ ⁸

8 3

8 4

 

 

 ᵓ                                      
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 ᵔ                                    

○○Ⱶ☼♫◑♪ꜞ ┘►Ⱶ♠Ᵽⱷ ◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ⁸

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ╩ ⌂ ≤⇔√⁹ 

 

 ᵕ                                     

⁸ 19 ╩ ⇔√ ⁹↓─℮∟⁸○○Ⱶ☼♫◑♪ꜞ⁸►Ⱶ►⁸

○○☿◓꜡◌⸗ⱷ─ ╩ ⇔√⁹ 

 

 2018  

Ї ⁷ 8 3 8 4

1 ○○Ⱶ☼♫◑♪ꜞ ủ ủ

2 ◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ ủ

3 ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ủ

4 ◖◦☺꜡►Ⱶ♠Ᵽⱷ ủ

5 ►Ⱶ► ủ ╩

7 ▪ⱴ♠Ᵽⱷ ủ

8 ►ⱵⱠ◖ 11

9 ○○☿◓꜡◌⸗ⱷ ủ 1 ≤ ∟ ╩

10 Ⱶ◘◗ 2

11 ◖◕ꜝ 1

12 ▪○◕ꜝ 1

13 Ɫ◦Ⱪ♩●ꜝ☻ 10+

14 ꜘⱴ●ꜝ 1

15 ◦☺ꜙ►◌ꜝ ủ 1 ─ ╣

16 Ⱶ♁◘◙▬ 1

17 ▬♁ⱥꜜ♪ꜞ 1

18 Ɫ◒☿◐꜠▬ 2 1

19 ◌꞉ꜝⱥ꞉ 2  

 

 

 ᵖ ─                                 

 ►Ⱶ►ה

⁸ ─ ⌐ ─ ╩ ≤⁸ ⌐ ─ ≤ ╩ ⇔√⁹╕√⁸

23 ╩ ⇔√⁹⌂⅔⁸ ⌐╟∫≡ ⅛╠─ ╩ ≢⅝⌂⅛∫√√╘⁸

─ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

 

 ⱷ⸗◌꜡◓☿○○ה

─ ≢ ⌂ↄ≤╙ ─ 20 ⁸ ⁸ ∟ 18 ⅜ ↕╣√

⁸ ⁹⌂⅔⁸ ⌐╟∫≡ ⅛╠─ ╩ ≢⅝⌂⅛∫√√

╘⁸ ─ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

 

─ủ │ ─╖⁸ │ ⇔√ ╩ ∆ 



42 

 

 ◖ⱵⱠ►ה

⌐ ≢ 11 ─►ⱵⱠ◖⅜ ↕╣√⅜⁸ ⌐╟∫≡ ⅛╠─

╩ ≢⅝⌂⅛∫√√╘⁸ ─ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

 

100 m

 

 ─ ≤ ⁸ 

►Ⱶ♠Ᵽⱷ ─ⱷ⸗◌꜡◓☿○○ה 2018  

 

 ꜞ♪◑♫☼Ⱶ○○ה

╩ ∫√ ─ ⌐○○Ⱶ☼♫◑♪ꜞ─ ⅜ ╘╠╣√⁹⌂⅔⁸ │

⌐ ∆╢√╘⁸ ─◌►fi♩│ ≢⅝⌂⅛∫√⁹ 

 

Ⱶ♠Ᵽⱷ►ה  

─ ⌐⅔↑╢ ≢►Ⱶ♠Ᵽⱷ ⅜ ↕╣√ ᵙ⌐ ⁹╕√⁸

⌐ ─ ─ ≢◖◦☺꜡►Ⱶ♠Ᵽⱷ─ ╩ ∆≤⁸ ─ ⅛╠◒꜡

◖◦☺꜡►Ⱶ♠Ᵽⱷ ─ ⅝ ∆ ⅜№∫√⁹⌂⅔⁸2012 ⌐ ─ ≢ ⇔™

─ ⅜ ↕╣≡™╢⅜  2014 ⁸ ≢│ ⌐╟

╢ ─√╘⁸ ─ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

 

 ᵗ ה ה▪ꜞ◄                           

 ꜞ♪◑♫☼Ⱶ○○ה

2004 ─ ≢ ⇔√ ⅛ ⌐⅔™≡ m×50m─ⱬꜟ♩◖♪ꜝ⁸♩כ

1,200 ⁸ ⁸○○Ⱶ☼♫◑♪ꜞ─ ┘ ╩ ⇔√

⁸ ⁹∕─ ⁸ ─ │ 610 57 144 ⁸

│ 0.51 0.29 0.72 ≤⌂╡⁸2004 ─ ─ ≤

⇔≡⁸ ≡─ ≢ │ ╙ ⅛∫√ ⁸ ⁹⌂⅔⁸No.
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─ ┘ ⌐ ⌐╟∫≡ ↕╣√ ⅜ №╡⁸

⌐│ ≈─ ⅜ ↕╣√⁹ ≢►Ⱶ♠Ᵽⱷ ─ │ ↕╣⌂⅛∫√⁹ 

 

 ─ ─○○Ⱶ☼♫◑♪ꜞ ┘  

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

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

  

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

1 63 0.32 -12.5 - - - 81 0.41 28.6

2 125 0.63 -6.7 - - - 136 0.68 8.8

3 65 0.33 4.8 59 0.30 -9.2 80 0.40 35.6

4 47 0.24 -2.1 47 0.24 0.0 57 0.29 21.3

5 90 0.45 -15.9 103 0.52 14.4 118 0.59 14.6

6 114 0.57 1.8 139 0.70 21.9 144 0.72 3.6

504 0.42 -5.8 - - - 610 0.51 21.0

2014 2015 2018

No.

 

2012 ≤ 2015 │ ≤ ⌐╟╢ ─√╘ ─ │  

 

0

0.2

0.4

0.6

0.8

2004 2009 2012 2013 2014 2015 2018

/

No.1

No.2

No.3

No.4

No.5

No.6

 

 ─ ─○○Ⱶ☼♫◑♪ꜞ─ 

─  

 

╕√⁸ ─ ╩ ∆╢√╘⁸CCD◌ⱷꜝ╩ ™≡ ─ ⌐ ∆╢

─ ╩ ∫√ │ ⌐ 60 ╩ ⁸ ⁹∕─ ⁸
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⅜ 34 64.2 ⁸ ≤ ╩ №╢™│ ─ ─╖ ⁸

⅜ 19 35.8 ≢№∫√ ⁹ │ ⅛╠ ™√⁹⌂⅔⁸

─ │ 2012 27.7 ┘ 2013 8.3 ≤ ⇔≡ ↄ⁸2014 2014

70.4 ⁸2015 75.0 │ ™ ╩ ⇔≡™╢⁹ 

⌂⅔⁸2015 ─ ≢│⁸ ⌐⅔↑╢○○Ⱶ☼♫◑♪ꜞ─ ╩ ∆╢√╘⁸

100m◓ꜞ♇♪≢ ∫√ ╩ ⌐ ╩ ⇔⁸ ⌐╟∫≡ ◓ꜞ♇♪ ─

─ ╩ ≢ ⌐ ⇔√ ⁸ ☿fi♃כ 

2016 ⁹2018 │ ─√╘⁸ ╩ ╘╢↓≤⅜≢⅝∏⁸ ≤⇔√ 31 ⅛ ─◓ꜞ

♇♪─℮∟ ─ ⅛ ≤ ─ 12 ⅛ ╩ ⇔√╕╕≢№╢⁹ ⁸ ─○○Ⱶ

☼♫◑♪ꜞ─ ╩ ∆╢√╘⁸ ◓ꜞ♇♪≢─ ╙ ℮ ⅜№╢⁹ 

 

 ─○○Ⱶ☼♫◑♪ꜞ─ 2018  

№╢™│ ─ 34 64.2

19 35.8

⅜ ↄ≡ ╕≢ ≢⅝⌂™ 7 -

60 100.0  
 

10

30

5

25

80

25

10

60

25

<5

90

80

20

15

40

10

8050

<10

 

 ─ 100m◓ꜞ♇♪  

◓ꜞ♇♪ ─ │ ─ ╩⁸ │

╩ ∆ 

 

Ⱶ♠Ᵽⱷ►ה  

─►Ⱶ♠Ᵽⱷ │⁸ 20m×30m─ ≤∕╣⌐ ↄ ─ ⅛╠⌂╡⁸

│ ≤™ↄ╠⅛─ ≢⁸↓╣╠─ ─ ⌐ ⅜ ╠╣╢ ⁹↓─

│⁸ ⌐ ℮ ─ ⌐╟╡∕─ ⅜ ≢ ╕∫≡⅔╡⁸╕√ ─ ╩ ↑⌂⅛

∫√ ≢│ ⌐╟╡ ⅜ ╦╣√ ⁸  2011 ⁹ ≢
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│⁸2011 ─ ─ ⌐ ↕╣√ 16.5m ─ m ≢ ╩

⇔⁸ ─ ┘ ─ 15cm ⁸ 10cm ┘

╩ ╩ ⇔√⁹ m ╩ ⅎ╢ ⌐≈™≡│⁸ ╩ ⇔ ⅛╠─ ╩

⇔√⁹⌂⅔⁸ ─ │○○Ⱶ☼♫◑♪ꜞ⁸ │►Ⱶ♠Ᵽⱷ ≤ ≢⅝╢

⁹►Ⱶ♠Ᵽⱷ ─ │∕─ ⅛╠ ≢⅝⌂™√╘⁸►Ⱶ♠Ᵽⱷ ≤⇔≡╕≤╘

√⁹ 

2018 │ ─ ⅜ ⌐╟∫≡ ⇔≡⅔╡⁸ m ⇔⁸ 11m─ ╩ ⇔

√ 10 ⁹∕─ ⁸►Ⱶ♠Ᵽⱷ ⅜ ⌂ │ 13 ≢№∫√⁹ ≢

∫√ 2014 ─ ≢│⁸ 44 ⅜ ↕╣≡⅔╡ ☿fi♃

2015 כ ⌐ ⇔≡™√⁹⌂⅔⁸ ≢ ↕╣√○○Ⱶ☼♫◑♪ꜞ─

⌂ │ 16 ≢№∫√(2014 19 )⁹ ⌐⅔↑╢ ─ │ ─ ╩ ⇔≡™╢

√╘⁸ ─ ⅜ ≢⁸╒≤╪≥─ ≢ ╩ ⇔ ╣≡ ╩ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹ 

 

 ᵘ ╩ →╢ ─                              

─►Ⱶ♠Ᵽⱷ │⁸2011 ─ ╙ ⌂≥⌐╟╢ ⅜ ₁⌐ ╪≢⅔

╡⁸2013 ⅛╠↓╣╕≢─ ⌐╙ ⅜ m ⇔≡™√⁹ 

 

 ᵙ ─                                     

►Ⱶ♠Ᵽⱷ ─ ─√╘⁸ 20:00 22:30 ⌐ ↄ⌐⅔™≡⁸⅛∆╖

36mmⱷ♇◦ꜙ×12m ╩ ™≡⁸ ╩ ⇔√ ⁸ 11 ⁹

◖◦☺꜡►Ⱶ♠Ᵽⱷ ╩ ™√⁹∕─ ⁸20:00 22:00 ─ ≢

48 ◖◦☺꜡►Ⱶ♠Ᵽⱷ 24 ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ 22 ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ⁸

22:00 22:30 ─ ≢ 26 ◖◦☺꜡►Ⱶ♠Ᵽⱷ 17 ⁸◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ ⁸

ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ╩ ⇔√⁹ 74 52 ≢ ─ ╩ ∆ ⅜

↕╣√⁹ 

 

 ᵚ                                     

─○○Ⱶ☼♫◑♪ꜞ─ ⌐⅔™≡⁸2011 ─ ≢ ─

⌂ │ ↕╣≡⅔╠∏⁸↓╣╕≢─≤↓╤○○Ⱶ☼♫◑♪ꜞ┼─ ─ │ ≢№

╢≤ ⅎ╠╣√⁹╕√⁸2018 ─ │⁸↓╣╕≢≢ ─ ≢№∫√√╘⁸○○Ⱶ

☼♫◑♪ꜞ─ ≤⇔≡│ ⌐ √╣≡™╢≤ ⅎ╠╣√⁹ 

≢⁸ ─►Ⱶ♠Ᵽⱷ ≢│⁸2011 ─ ╙ ⅜ ╪≢⅔╡⁸►Ⱶ

♠Ᵽⱷ ⅜ ⌂ ╙ ⌐ ⇔⁸ ≤⇔≡ ≢№╢↓≤⅜ ╠⅛≤⌂∫√

☿fi♃2015 כ ⁹√∞⇔⁸ ⌐ ⇔√►Ⱶ♠Ᵽⱷ ─

≢│⁸►Ⱶ♠Ᵽⱷ ≡⅜ ↕╣ ◖◦☺꜡►Ⱶ♠Ᵽⱷ 41 ⁸◒꜡◖◦☺꜡►

Ⱶ♠Ᵽⱷ 28 ⁸ⱥⱷ◒꜡►Ⱶ♠Ᵽⱷ ⁸ ↄ─ ≢ ⅜ ↕╣√⁹↕╠⌐⁸

─ ─ ─ ⅛╠◒꜡◖◦☺꜡►Ⱶ♠Ᵽⱷ ─ ╙ ↕╣≡⅔╡⁸►

Ⱶ♠Ᵽⱷ ⅜ ≢ ⇔≡ ⇔≡™╢ ⅜ ↕╣√⁹ 
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│⁸ ─►Ⱶ♠Ᵽⱷ ⅜ ⌐ ∆╢ ─ ≢№╡⁸ ╩ ™≡

─ │╒≤╪≥ ↕╣≡™⌂™  2011 ⁹ ⌐⁸◒꜡◖◦☺꜡►Ⱶ

♠Ᵽⱷ│⁸ ≢ ↕╣≡™╢ │⁸ ─ ⌐ │

☿fi♃2017 כ ≤♃Ⱪ─ │  2011

─╖≢№╢⁹⇔√⅜∫≡⁸ ─►Ⱶ♠Ᵽⱷ ─ ⌐ ⇔≡│⁸ ≤ ╣⌐╟∫≡

⇔√ ╩⁸►Ⱶ♠Ᵽⱷ ─ ─ ⌂≥─  2011 ≢⁸

⌐ ↕∑╢ ⅜№╢⁹ 

 

 ᵛ                                     

Ⱪ♇◒Web♃כ♦♪♇꜠≡╦™ (2014)   

 (1973) ⁸pp. 143 - 164  

☿fi♃כ ⸗♬♃ꜞfi◓◘▬♩ 1000  

 2005( 16 ⁸2010( 21)⁸2013( 24)⁸2014( 25)⁸2015( 26)⁸2016(

27)⁸2017( 28) )  

 (2011) 23

◘fi♩ꜞכ  
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 ᵜ                                     

 

 

 2018  

 

 

 
 ─ ┘ 2018  
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 ─○○☿◓꜡◌⸗ⱷ 2018  

 

 

 

 ⁸ No. 2018  
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 ⁸ No. 2018  

 

 

 

 ⁸ No. 2018  

 


