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1981೧7݆Ծ२ 2012೧7݆Ծ२

1981೧7݆Ծ२
ύέγϱ΢οΰɼϝϢϜαϱϛΤΰɼεψόΫϱώ΢
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2012೧7݆Ծ२

ϝϢϜώ΢ί΢λΤ
ʤεΩ͗ৱ΄͵͏৪෼झʥ

εΩͶΓΖৱ֒͹Ӫڻ
ԻஈԿ͹ӪڻͲ౛ΝӿͦΖε
Ω͹ݺର਼͗ଁՅͪ͢ʃ

୕అᓘ 䠄2570m䠅
1981-82ᖺ 2012ᖺ䠄ᰙእ䠅 2012ᖺ䠄ᰙෆ䠅
䝅䝘䝜䜻䞁䝞䜲䕿 䝭䝲䝬䝞䜲䜿䜲䝋䜴䠐 䝭䝲䝬䜻䞁䝫䜴䝀䠏
䝭䝲䝬䜻䞁䝫䜴䝀䕿 䝅䝻䝞䝘䝦䝡䜲䝏䝂䠍 䝮䜹䝂䝖䝷䝜䜸䠏
䜹䝷䝬䝒䝋䜴䕿 䝩䝋䝞䝖䝸䜹䝤䝖䠍 䜲䝛⛉䠎
䜽䝻䝴䝸䕿 䜰䝄䝭㢮䠇 䜹䝷䝬䝒䝋䜴䠍
䝮䜹䝂䝖䝷䝜䜸 䜸䝜䜶䝸䞁䝗䜴䠇 䜸䝜䜶䝸䞁䝗䜴䠍
䝍䜹䝛䜾䞁䝘䜲䝣䜴䝻 䜹䝷䝬䝒䝋䜴䠇 䝭䝲䝬䝞䜲䜿䜲䝋䜴䠇
䝬䝹䝞䝍䜿䝤䜼 䝭䝲䝬䜻䞁䝫䜴䝀䠇 䝭䝲䝬䝍䞁䝫䝫䠇
䝩䝔䜲䜰䝒䝰䝸䝋䜴 䝝䜽䝃䞁䝣䜴䝻䠇 䝝䜽䝃䞁䜲䝏䝀䠇
䝭䝲䝬䜻䞁䝞䜲 䝭䝲䝬䝅䝅䜴䝗䠇 䝍䜹䝛䝇䜲䝞䠇
䝭䝲䝬䝍䞁䝫䝫 䜲䝛⛉䠇 䝝䜽䝃䞁䝣䜴䝻䠇
䝝䜽䝃䞁䜲䝏䝀 䝍䜹䝛䝇䜲䝞䠇 䜽䝹䝬䝴䝸䠇
䝶䝒䝞䝅䜸䜺䝬
䝍䜹䝛䝬䝒䝮䝅䝋䜴

୕అᓘ 䠄2570m䠅
1981-82ᖺ 2012ᖺ䠄ᰙእ䠅 2012ᖺ䠄ᰙෆ䠅
䝅䝘䝜䜻䞁䝞䜲䕿 䝭䝲䝬䝞䜲䜿䜲䝋䜴䠐 䝭䝲䝬䜻䞁䝫䜴䝀䠏
䝭䝲䝬䜻䞁䝫䜴䝀䕿 䝅䝻䝞䝘䝦䝡䜲䝏䝂䠍 䝮䜹䝂䝖䝷䝜䜸䠏
䜹䝷䝬䝒䝋䜴䕿 䝩䝋䝞䝖䝸䜹䝤䝖䠍 䜲䝛⛉䠎
䜽䝻䝴䝸䕿 䜰䝄䝭㢮䠇 䜹䝷䝬䝒䝋䜴䠍
䝮䜹䝂䝖䝷䝜䜸 䜸䝜䜶䝸䞁䝗䜴䠇 䜸䝜䜶䝸䞁䝗䜴䠍
䝍䜹䝛䜾䞁䝘䜲䝣䜴䝻 䜹䝷䝬䝒䝋䜴䠇 䝭䝲䝬䝞䜲䜿䜲䝋䜴䠇
䝬䝹䝞䝍䜿䝤䜼 䝭䝲䝬䜻䞁䝫䜴䝀䠇 䝭䝲䝬䝍䞁䝫䝫䠇
䝩䝔䜲䜰䝒䝰䝸䝋䜴 䝝䜽䝃䞁䝣䜴䝻䠇 䝝䜽䝃䞁䜲䝏䝀䠇
䝭䝲䝬䜻䞁䝞䜲 䝭䝲䝬䝅䝅䜴䝗䠇 䝍䜹䝛䝇䜲䝞䠇
䝭䝲䝬䝍䞁䝫䝫 䜲䝛⛉䠇 䝝䜽䝃䞁䝣䜴䝻䠇
䝝䜽䝃䞁䜲䝏䝀 䝍䜹䝛䝇䜲䝞䠇 䜽䝹䝬䝴䝸䠇
䝶䝒䝞䝅䜸䜺䝬
䝍䜹䝛䝬䝒䝮䝅䝋䜴

         ᳜⿕⋡
䚷䚷䚷(1981䠉82ᖺ)
䚷䕿䠖䚷ඃ༨✀ > 20 %
䚷䚷䚷(2011-12ᖺ)
 + : < 1 %
䚷1 : 1-10 %
䚷2 : 10-30 %
䚷3 : 30-50 %
䚷4 : > 50 %

୕అᓘ䠄2620m䠅䛾䛂䛚ⰼ⏿䛃䛾᳜⏕䛿䚸1981-82ᖺ䛻䛿䝅䝘䝜䜻䞁䝞
䜲䚸䝭䝲䝬䜻䞁䝫䜴䝀䚸䜹䝷䝬䝒䝋䜴䚸䜽䝹䝬䝴䝸䛜ඃ༨䛧䚸௚䛻䝮䜹
䝂䝖䝷䝜䜸䚸䝍䜹䝛䜾䞁䝘䜲䝣䜴䝻䚸䝝䜽䝃䞁䝏䝗䝸䚸䝬䝹䝍䜿䝤䜼䚸䝭
䝲䝬䝅䝅䜴䝗䚸䜸䜸䜹䝃䝰䝏䛺䛹䛜ศᕸ䛧䛶䛔䛯䚹䛧䛛䛧䚸2012ᖺ䛻
䛿䝅䜹䛻䜘䜛㣗ᐖ䛷䛛䛴䛶䛾᳜⏕䛜◚ቯ䛥䜜䚸䛂䛚ⰼ⏿䛃䛿ᰙ䛷ᅖ
䜎䜜䛶ಖㆤ䛥䜜䛶䛔䛯䚹ᰙ䛾እ䛷䛿䝭䝲䝬䝞䜲䜿䜲䝋䜴䛜඲య䛾50-
70%䜢༨䜑䚸䛭䛾௚䛻䛿䝩䝋䝞䝖䝸䜹䝤䝖䜔䝅䝻䝞䝘䝦䝡䜲䝏䝂䛺䛹䛜
ศᕸ䛧䛶䛔䛯䚹䝭䝲䝬䝞䜲䜿䜲䝋䜴䜔䝩䝋䝞䝖䝸䜹䝤䝖䛿䝅䜹䛜㣗䜉䛺
䛔᳜≀䛷䛒䜛䛸⪃䛘䜙䜜䜛䚹
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1981೧ ੡ฑ

1981೧ ੡ฑ
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1981೧7݆Ծ२ɼ੡ฑ͹ʰ͕՘ീʱ ωραΤΫηΰ

2011೧ɼ੡ฑ

1981೧ɼ੡ฑ
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2011೧7݆Ծ२ɼ੡ฑ

2011೧7݆Ծ२ɼ੡ฑ

ϝϢϜώ΢ί΢λΤ
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⪷ᖹ䠄2290m䠅
1981-82ᖺ 2011ᖺ䠄ᰙእ䠅 2011ᖺ䠄ᰙෆ䠅
䝙䝑䝁䜴䜻䝇䝀䕿 䝭䝲䝬䝞䜲䜲䜿䜲䝋䜴䠎 䜶䝌䝅䜸䜺䝬䠎
䝭䝲䝬䜻䞁䝫䜴䝀 䜲䝽䜸䝖䜼䝸䠎 䜹䝷䝬䝒䝋䜴䠎
䝝䜽䝃䞁䝣䜴䝻 䜹䝲䝒䝸䜾䝃⛉䠎 䜶䝌䝅䜸䜺䝬䠎
䜹䝷䝬䝒䝋䜴 䜲䝛⛉䠎 䝙䝑䝁䜴䜻䝇䝀䠍
䜲䝤䜻䝖䝷䝜䜸 䝩䝋䝞䝖䝸䜹䝤䝖䠇 䜲䝤䜻䝖䝷䝜䜸䠍
䝍䜹䝛䜾䞁䝘䜲䝣䜴䝻 䝅䝻䝞䝘䝦䝡䜲䝏䝂䠇 䝍䜹䝛䝇䜲䝞䠍

䜰䝄䝭㢮䠍
䜹䝲䝒䝸䜾䝃⛉䠍
ᆅ⾰㢮䠍
䝭䝲䝬䜻䞁䝫䜴䝀䠇
䜲䝽䜸䝖䜼䝸䠇
䝝䜽䝃䞁䝣䜴䝻䠇
䜲䝛⛉䠇
䝅䝎㢮䠇

         ᳜⿕⋡
䚷䚷䚷(1981䠉82ᖺ)
䚷䕿䠖䚷ඃ༨✀ > 20 %
䚷䚷䚷(2011-12ᖺ)
 + : < 1 %
䚷1 : 1-10 %
䚷2 : 10-30 %
䚷3 : 30-50 %
䚷4 : > 50 %

⪷ᖹ䠄ᶆ㧗2370m䠅䛾䛂䛚ⰼ⏿䛃䛾᳜⏕䛿䚸1981-82
ᖺ䛻䛿䝙䝑䝁䜴䜻䝇䝀䛜ඃ༨䛧䛶䛔䛯䛜䚸2011ᖺ䛻
䛿䚸ಖㆤ䛥䜜䛶䛔䛯ᰙෆ䛷䝙䝑䝁䜴䜻䝇䝀䛿䜟䛪䛛
䛻ぢ䜙䜜䜛䛾䜏䛷䚸ᰙ䛾እ䛷䛿䝭䝲䝬䝞䜲䜿䜲䝋䜴
䛜30-50䠂䜢༨䜑䚸௚䛻䜲䝽䜸䝖䜼䝸䚸䝩䝋䝞䝖䝸䜹䝤
䝖䚸䝅䝻䝞䝘䝦䝡䜲䝏䝂䛺䛹䛜ศᕸ䛧䛶䛔䛯䚹

2011೧ɼ੡ֹʷԠ੡ֹતয়Ԟஏ � ઉܗ۾ʰ͕՘ീʱ
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ΠΨόςΪδέϧ

οϱήϩϜ

ϝϋθΨΤઉీ৪෼܊ཚ

⪷ᓅᒣ㡬䛸ዟ⪷ᓅᒣ㡬䛾
㛫䛾⛸⥺䛻䛒䜛⥺≧พᆅ
䠄ᶆ㧗2900m䠅䛾2011ᖺ䛾᳜
⏕䛿䚸䝏䞁䜾䝹䝬䜔䜺䞁䝁䜴
䝷䞁䚸䝭䝛䝈䜸䜴䚸䜰䜸䝜䝒䜺
䝄䜽䝷䛜᳜⿕⋡10-30%䛸ඃ
༨䛧䚸௚䛻䝁䜲䝽䜹䜺䝭䚸䝍䜹
䝛䝲䝝䝈䝝䝝䝁䚸䜴䝃䜼䜼
䜽䛺䛹䛜ศᕸ䛧䛶䛔䛯䚹
䛭䛾᳜⏕䛿1981-82ᖺ䛾

᳜⏕䛸䜋䜌ྠ䛨䛷䛒䜛䛣䛸䛛
䜙䚸㧗ᒣᖏ䛻䛿䝅䜹ᐖ䛾ᙳ
㡪䛜ぢ䜙䜜䛺䛔䚹
䛣䛾䛣䛸䛛䜙䝅䜹䛻䜘䜛㣗

ᐖ䛿㏆ᖺ䚸᳃ᯘ㝈⏺௜㏆
䠄2650m䠅䜎䛷ᙳ㡪䛧䛶䛔䜛䛸
⪃䛘䜙䜜䜛䚹

⪷ᓅ䠉ዟ⪷ᓅ⥺≧พᆅ䠄2880m䠅 
 1981䠉82ᖺ 2011ᖺ
䜰䜸䝜䝒䜺䝄䜽䝷䕿 䜰䜸䝜䝒䜺䝄䜽䝷䠎
䝏䞁䜾䝹䝬䕿 䝏䞁䜾䝹䝬䠎
䜴䝃䜼䜼䜽䕿 䜺䞁䝁䜴䝷䞁䠎

䝭䝛䝈䜸䜴䠎    
   䝁䜲䝽䜹䜺䝭䠍 

䝍䜹䝛䝲䝝䝈䝝䝝䝁䠍
   䜴䝃䜼䜼䜽䠍
   䝭䝲䝬䝎䜲䝁䞁䝋䜴䠇
   䝝䜲䝬䝒ᐇ⏕䠇
   䜻䝞䝘䝜䝁䝬䝜䝒䝯䠇

᳜⿕⋡ (1981䠉82ᖺ)   䕿䠖 ඃ༨✀ > 20 % 

᳜⿕⋡  (2011-12ᖺ) + : < 1 %

1 : 1-10 %

2 : 10-30 %

3 : 30-50 %

4 : > 50 %

ΪϱαΤϧϱͳϝϋθΨΤ͗৿ͪͶ෾ා͢ͱ͏Ζཀྵ༟ͺʃ ԻஈԿ͹Ӫڻʃ
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1995೧ʛʁ ԻஈԿࣰݩ ʤ໨ૂ۪ϴֹʥ

1996೧8݆9ೖ

1998೧8݆10ೖ
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ԻஈԿͶΓͮͱɼ৪෼͹ਫ਼࢛͗׈รԿ

ʤࡔ৕ʀ௫ీʀෳڷʀGENET (2003)ʥ
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ʤࡔ৕ʀ௫ీʀෳڷʀGENET (2003)ʥ

ԻஈԿͶΓͮͱɼ৪෼෾ාͶรԿ
ΪϱαΤϧϱΏϝϋθΨΤ͹෾ා
͗֨୉
� ੡ֹʷԠ੡ֹતয়Ԟஏ͹ʰ͕
՘ീʱ͹รԿͳ߻஗

䜺䞁䝁䜴䝷䞁䛾⿕ᗘኚ໬䠄ᑿ㛵 2008䠅
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䜺䞁䝁䜴䝷䞁ᙜᖺᯞ㛗䠄ᑿ㛵 2008䠅
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䜴䝷䝅䝬䝒䝒䝆 ᭱኱ⴥ㛗䞉ⴥᖜ䠄ᑿ㛵 2008䠅
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ԻஈԿͶΓͮͱɼ৪෼੔ௗͶรԿ

25

26



2020/10/23

14

ΠϓϨΩ͹ڧ؂͏͢ݭড়݇ԾͶ͕͜Ζڧ؂รԿͳ৪
ਫ਼รԿ͹ؖܐΝմ໎

ίωΠࢃɼΫϨϜϱζϡϫɼϩ
ΤΥϱμϨ͹ྮצஏͲ͹௒ࠬ

ψϝϔ࠯റ͹ף૫ஏͲ͹
௒ࠬ

ήϫʖώϩ͵ࣙષڧ؂รԿΝݗ౾

ψϝϔ࠯റ͹ף૫ஏͲ͹
௒ࠬ

ήϫʖώϩ͵ਕؔ׈ಊรયΝݗ౾

΢ϱχɼΠϩψοϡϩʀϕ
ϧυεϣ͹߶ஏͲ͹௒ࠬ

ࣙષڧ؂ʷਕؔ׈ಊ͹૮ܐؖޕ

ʤⲨᮌ 2005㸧
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ᒣ㸦5199m㸧࢔ࢽࢣ

1992೧ 8݆

2017ᖺ 8᭶

ịἙࢫ࢖ࣝ

䜿䝙䜰ᒣ➨1䛾ịἙ
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1997

2006

1992

2011

1971
(Hastenrath, 2008)

τΡϱξϩතՑ

1926

2002

䜿䝙䜰ᒣ➨2䛾ịἙ

2002 2006 2011 2019

1997

Table 1  14C dates for the animal (leopard) discovered on Tyndall Glacier 
(Mizuno and Nakamura 1999)

Radiocarbon dating (AMS) of the leopard remains determined an age of 
approximately 900±100 BP.

BP: Time before 1950

1100AD

1997ᖺࣝࢲࣥ࢕ࢸ࡟ịἙࡽ࠿⣙900ᖺ๓
Ⓨぢ㸟ࢆ㑇యࡢ࢘ࣙࣄࡢ

31
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 ᬮᐮ෭

 ᬮᮇ

1100AD

1900AD

 
ᬮ
ᮇ

צ
ྮ
غ

ᖺ௦ࡢ㑇యࡢ࢘ࣙࣄ
㸦1100AD㸧

ୡ⏺ࡢẼೃኚືࢆ⿬௜
㈨ᩱࡿࡅ

Annual mean minimum temperature, Nanyuki (1890m) on the western base of Mt. 
Kenya

㏆ᖺࡢẼ ୖ᪼ࡀịἙࡢᚋ㏥ࢆຍ㏿ࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡏࡉ

㐣ཤ48ᖺ㛫࡛㸰Υ௨ୖࡢẼ 㸦᭶ᖹᆒ᭱పẼ ࡢᖺᖹᆒ㸧ୖ᪼

 Ẽࡢ1890mᆅⅬࠊᒣ㯄࢔ࢽࢣ

33

34
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Ẽ ࢆẚ㍑
㧗ᗘ 1890 m (Nanyuki Meteorological Station 㸦0.03N, 
37.02E)) 
㧗ᗘ 3678 m (Mt. Kenya Global Atmosphere Watch (GAW) 
Station (0.06S, 37.30E))

⋠Ẽ పῶࡢᒣ࢔ࢽࢣ 0.63ºC/100 m. 

ฟ⟭ࢆ Ẽࡢ㧗ᗘ4500mࡢᆅᇦࡢࡇ

ịἙࡢᚋ㏥ࡢࡇࡣᆅᇦࡢ㧗ᗘ4500mࡢ᭶ᖹᆒ᭱పẼ ࡢቑຍ࡜
᭷ព࡞㛵ಀࡿ࠶ࡀ
(y = 5.882 x + 45.427, R 2 = 0.6625; P = 0.0085). 

Fig. 2  Geomorphological map 
for the environs of the 
Tyndall Glacier, Mt. Kenya.

Margins of the Tyndall Glacier for 1919, 1926 
and 1963 are from Hestenrath (1983a); 
for 1950 and 1958 from Charnley (1959). 
Lewis Moraine (Lewis Till) and Tyndall Moraine 
(Tyndall Till) are from Mahaney (1982, 1987) 
and Mahaney and Spence (1989).
(Map by Kazuharu Mizuno, based on Hastenrath 
et al 1989)

ࣔࢫ࢖ࣝ
࣮ࣞࣥ
100ᖺ㹀㹎

࣮ࣥࣞࣔࣝࢲࣥ࢕ࢸ
900ᖺBP

BP: 1950ᖺ䛛䜙ఱᖺ๓䛛䜢♧䛩

35

36



2020/10/23

19

䜿䝙䜰ᒣ䛷䛾᥇Ỉ

ඬ߶̑̎̎̕mͲ͹ླྀਭ͹ࡀਭ

ඬ߶̒̐̎̎̾Ͳ͹ླྀਭ͹ࡀਭ

� 䜿䝙䜰ᒣ䛾7䛴䛾␗䛺䛳䛯ᶆ㧗䛾㝆Ỉ䛸䜻䝸䝬䞁䝆䝱䝻䛾ịἙ䛾㓟⣲ྠ఩

యẚ䜢⤖䜆䛸୍┤⥺䛻୪䜆䚹䛣䜜䜢㧗ᗘຠᯝ┤⥺䛸࿧䜆䚹

� ᶆ㧗䠎䠌䠌䠌m䛾ᒣ㯄䛷฼⏝䛥䜜䜛‪Ỉ䛾㓟⣲ྠ఩యẚ䜢㧗ᗘຠᯝ┤⥺䠄

y = -381.79x + 3535.8䠅䛻௦ධ䛧䚸䛭䛾ᾰ㣴ᶆ㧗䜢᥎ᐃ䛩䜛䛸5000䡉௨ୖ䛸

䛺䜛䛣䛸䛛䜙䚸ᒣ㯄‪Ỉ䛿ᒣ㡬㒊䛾ịἙ䛸㝆㞷䛜኱䛝䛟ᐤ୚䛧䛶䛔䜛䛣䛸

䛜♧၀䛥䜜䛯䚹䜿䝙䜰ᒣ䛿✚㞷㔞䛜ᑡ䛺䛔䛾䛷ịἙ䛾ᐤ୚⋡䛿኱䛝䛔䛸

⪃䛘䜙䜜䜛䚹䠄኱㇂ 2018䠅

ʤ୉୫ɾ2018ʥ
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ܭยˊ࠰൦ỉิᰭޛ

� 䜿䝙䜰ᒣ䛾5000m௜㏆䛾ịἙᆅᖏ䛾Ỉ䛜䜿䝙䜰ᒣ䛾ᒣయ䛻ྲྀ

䜚㎸䜎䜜䛶䛛䜙ᒣ㯄䛾‪Ỉ䛸䛧䛶ὶฟ䛩䜛䜎䛷40ࠥ60ᖺ䛛䛛䜛

䛣䛸䛜ุ᫂䛧䛯䠊40ࠥ60ᖺ๓䛻䛿䠈䜿䝙䜰ᒣ䛾5000m௜㏆䛻䛿

ᗈ኱䛺ịἙ䛜Ꮡᅾ䛧䛶䛔䛯䠊䛧䛯䛜䛳䛶䠈40ࠥ60ᖺ๓䛾ịἙ⼥

ゎỈ䛜⌧ᅾ䛾ᒣ㯄‪Ỉ䛻኱䛝䛟ᐤ୚䛧䛶䛔䜛䛸⪃䛘䜙䜜䜛䚹

䠄኱㇂ 2018䠅

Ẇࡇɶểิ൦ỆԃộủỦCFCῂίἁἿἿἧἽỼἿỽὊἮὅὸຜൢٻ
ἚἼἓỸἲẆᣠእӷˮ˳ửൔ᠋ẲẆᰭޛỂМဇẰủỦิ൦ỉ
ửấẮễẾẺẇܭยˊ࠰

ኽௐ

ʤ୉୫ɾ2018ʥ

,✀ඛ㥑ࡢ୍➨
࣒࢘ࢺ࢕ࣇ࢜ࢽࢣ࣭࢜࢟ࢿࢭ
Senecio keniophitum
(⛉ࢡ࢟)

➨஧ࡢඛ㥑✀
ࢼࣆࣝ࢔࣭ࢫࣅࣛ࢔
Arabis alpina
(⛉ࢼࣛࣈ࢔)

ịἙᾘኻᚋ᭱ึ䛻⏕⫱䛩䜛ඛ㥑ⓗ᳜≀
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ᅗ 3. 1958㹼2009ᖺࣝࢲࣥ࢕ࢸࡢịἙࡢᮎ➃ࡢ఩⨨࡜
Senecio keniophytum 㝈㸧ୖࡢ๓⥺㸦ศᕸ᭱ࡢ

(pond)

ịἙࡢᚋ㏥㏿ᗘࠊࡣS. keniophytum ື⛣ࡢ
ࡿ࠸࡚ࡋ㛵ಀ࡟᭷ព࡟
(y = 0.8635x + 1.5631, R 2 = 0.7205, P = 
0.0047). 

ịἙࡢᚋ㏥㏿ᗘ: 3m/ᖺ

7-17m/ᖺ

ịἙࡢᚋ㏥ྠࠊ࡚ࢀࡘ࡟
ᗘ࡛ඛ㥑ⓗ᳜㏿࡞࠺ࡼࡌ
๓㐍ࡣ≀

ịἙࡢᚋ㏥࡜
ࡏ᥋㛵ಀ┤ࡣ
᪼ୖ Ẽࠊࡎ
ࡿࡼ࡟ᙳ㡪ࡢ
᳜≀ศᕸ
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1996ᖺ8᭶

ịࣝࢲࣥ࢕ࢸ
Ἑᮎ➃࡟
80mx20m᪉ᙧ༊
⨨タࢆ

2011ᖺ

ሙᡤࡌྠ

1996ᖺࡢịἙᮎ➃࡟᥋ࡿࡍ᪉ᙧ༊㸦80mx20m)࡛࢕ࣇ࢜ࢽࢣ࣭࢜࢟ࢿࢭࡢ
ศᕸࡢ࣒࢘ࢺ

ศᕸࡢ࣒࢘ࢺ࢕ࣇ࢜ࢽࢣ࣭࢜࢟ࢿࢭࡢ2011ᖺࡢሙᡤࡌྠ
Agrostis trachyphyllaArabis alpina Senecio keniodedron
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Helichrysum citrispinum᭱ࠊࡣ㏆ࠊ㧗࠸

ᶆ㧗࡟ศᕸࢆᣑ኱ࡿ࠸࡚ࡏࡉ  ᬮ໬

Monthly mean maximum temperature , Nanyuki (1890m) of Mt. Kenya (2007 �2011)

㏻ࡣ≀᳜ࡢࡽࢀࡇ
ᖖ12㸫2᭶࡟㛤ⰼ

2009ᖺ8ࡣ࡟᭶࡟
㛤ⰼ

2009ᖺ32ࡣ࡟ ᰴ4470ࡀm௨ୖࣛࢸࣛࡢ

࣭࣮࡛ࣝࣔࣞࣥ☜ㄆࠋࡓࢀࡉ

2009ᖺ3ࡢ㸫9᭶ࡢẼ ࡣᖹᖺࡾࡼ
1Υ௨ୖ㧗ࡓࡗ࠿

Jan. Feb. March April May June July Aug. Sep. Oct. Nov. Dec.
2007 25.4 27.0 27.2 25.2 24.3 23.8 22.9 23.3 24.5 24.1 24.2 25.2
2008 26.0 27.1 27.2 24.9 24.7 24.6 23.7 24.5 25.9 23.9 23.5 25.2
2009 26.0 26.9 28.2 26.7 25.5 26.0 24.6 25.3 26.5 24.4 24.3 24.2
2010 25.0 25.6 25.1 24.3 24.3 23.9 22.9 23.9 24.7 24.5 23.5 26.1
2011 26.6 27.8 27.6 26.2 24.6 24.8 24.3 23.3 23.8 24.2 23.6 22.4

Average 25.8 26.9 27.1 25.5 24.7 24.6 23.7 24.1 25.1 24.2 23.8 24.6

࢔࣭ࣜ࣋ࣟࢺࣥ࢔࢖ࣕࢪ
㸦࢟࢟ࣙ࢘⛉㸧

࢖࢟ࣞࢸ࣭࢔ࣜ࣋ࣟ

ࢫࢩ࢚ࣥࢽࢣ࣭࢖ࢽࢣࢵࢹ࣭࢔ࣜ࣋ࣟ

Lobelia telekii

Lobelia deckenii ssp. keniensis

1᪥࠸ࡋ⃭ࡢẼ ኚ໬ࡢ࢝ࣜࣇ࢔ࡘࡶࢆ⇕ᖏ㧗
ᒣ࡛⏕⫱ࡿࡍ኱ᆺᮌᮏᛶࣟࢺࢵࢮᆺ᳜≀ࡑࠊࡣ
ࡿ࠸࡚ࡗᣢࢆᵓ㐀≀᳜ࡿࡍᑐᛂ࡟Ẽ ኚ໬ࡢ
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࣭ࣟࢺࣥ࢔࢖ࣕࢪ
࢔ࣜ࣋

Giant Lobelia

Freezing of the central fluid would have a thermal 
buffering effect on the air-filled compartment 
above the central fluid. As the air trapped inside 
the inflorescence cannot escape, it circulates 
inside the upper part of the inflorescence, thus 
warming the plant apices. (Krog et al. 1979).

ᶞࡢࡑ࡟ࡎࡕⴠࡀⴥ࠸ྂࡣ࢜ࢩࢿࢭ࣭ࢺࣥ࢔࢖ࣕࢪ
ᖿ㸦ⱼ㸧ࢆそ࡚ࡗ෾⤖ࡽ࠿㌟ࢆᏲࠋࡿ࠸࡚ࡗGiant
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࢜ࢩࢿࢭ࣭ࢺࣥ࢔࢖ࣕࢪࡢᒣ࢔ࢽࢣ

ⲡᮏ䠄ᖺ㍯䛜䛺䛔䠅

⏕⫱䛧䛶䛛䜙ఱᖺ䛯
䛳䛶䜛䛾䛛䠛
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20ᖺᚋࡣ࡟
࣐࢟ࣜࣥ
ịࡢࣟࣕࢪ
Ἑࡣᾘ⁛

1992ᖺ8᭶

2009ᖺ8᭶

࡟ඛࡢ㧗ཎࣝࢻࢧ
ぢ࣎࢟ࡿ࠼ᓠ

஝Ꮨࡢሙྜⓑ࠸㒊ศࡰ࡯ࡀịἙ

ịἙࡢࣟࣕࢪ࣐ࣥࣜ࢟
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1992ᖺ8᭶

ࡢࢺࣥ࢖࣏࣭ࢬ࣐ࣥࣝࢠ
໭᪉࡟ぢࡿࢀࡽ㝵ẁ≧ịἙ

2009ᖺ8᭶

ịࡢࣟࣕࢪ࣐ࣥࣜ࢟
Ἑࡣ᪥ᑕ㔞ࡢቑ኱࡟
࡚ࡋ⵨Ⓨ࡛⳹᪼ࡿࡼ
⦰ᑠ

(Kaser and et 

ΫϨϜϱζϡϫʤ5,895mʥ͹තՑ͹ୂޛ
࣭ ᆶ┤࡞ịቨࡢᚋ㏥ Ћ ኴ㝧ᨺᑕࡿࡼ࡟⼥ゎ㸦ịࡀኴ㝧ᨺᑕࢆࡢࡶࡢࡑ
྾཰ࠊࡋịࡿࡍ ᪼ࡀࡢࡶࡢࡑ⤖ᯝ⏕ࡿࡌ⼥ゎ㸧㸦Mölget al. 2003㸧ࠊ
࣭ ịἙࡢỈᖹ࡞㡬㒊ࡢῶ㔞 Ћ ịࡀ┤᥋Ẽ໬᪼ࡿࡍ⳹㸦Mölg and Hardy,
2004㸧
࣭ Ẽ ୖ᪼࡟కࠊ࠸Ẽ ࡀ⼥Ⅼ(0ᗘ㸧࡟㐩ࡀ⇕ࡢࡑࠊ࡚ࡗࡼ࡟࡜ࡇࡿࡍఏ
࠸࡞࠸࡚ࡅཷࡾࡲ࠶ࡣᙳ㡪ࡢ᪼ୖ Ẽ࠺࠸࡜ࡍ࠿⁐ࢆịࡾࢃ (Kaser and et 
al., 2004)

ᐇ㝿࡞࠺ࡼࡢࡑࡣ࡛ࣟࣕࢪ࣐ࣥࣜ࢟ࠊ࡟ịἙ⦰ᑠࡢᙧែ࡛ࡿ࠶㝵ẁ≧ࡢịἙ
ࡿࢀࡽぢࡀịቨࡸ

53

54



2020/10/23

28

1992ᖺ8᭶

㏆ᖺࡣ ᬮ໬ࡿࡼ࡟Ẽ 
ୖ࡛᪼⼥ゎࡿࡍ㔞ࡀቑ኱

ịἙࡢ⦰ᑠࡀຍ㏿

2009ᖺ8᭶

ịἙ͖͢͢ɼ2009೧Ώ2016೧͹ࡢ༡ഃࡢࢡ࣮ࣆࣝࣇ࢘
௒ࠬͲͺɼත஬ʤͯΔΔʥ
͵ʹɼ༧մਭ͗࠸౜݃ͪ͢
ΗΖɽ͠ࡱ؏ে͗ළൡͶݳ

� Ỉ䛾⏤᮶䜢ㄪ䜉䜛䛯䜑䛻䚸Ỉ䛾Ỉ⣲䞉㓟⣲ྠ఩యẚ䜢ศᯒ
䛩䜛䚹䜒䛧䚸䜻䝸䝬䞁䝆䝱䝻䛾ᒣ㡬ịἙ䛸䜻䝱䞁䝥ᆅ䛷౑⏝
䛥䜜䛶䛔䜛Ỉ䛾್䛜㏆ఝ䛧䛶䛔䜜䜀䚸䜻䝱䞁䝥ᆅ䛾Ỉ䛿ị
Ἑ⏤᮶䛷䛒䜛䛣䛸䛜䜟䛛䜛䚹2016ᖺ䛾8᭶䛻䜻䝸䝬䞁䝆䝱䝻

䛾ྛ䜻䝱䞁䝥ᆅ䛷᥇Ỉ䛧䛯Ỉ䛾㓟⣲䞉Ỉ⣲ྠ఩యẚ䛸䚸ᒣ
㡬௜㏆䛾ịἙ䛾㓟⣲䞉Ỉ⣲ྠ఩యẚ䜢ẚ㍑䛧䛯䚹

ʤ୉୫ 2018ʥ
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ΫϨϜϱζϡϫ͹තՑɼՑઔਭʤΫϡϱ
ϕஏʥɼࢃ࿤࣬ஏ༛ਭ͹࢐ોʀਭોಋҒ
ରർΝࣖͤɽΫϡϱϕஏͲ࢘༽͠Ηͱ͏
ΖՑઔਭͳΫϨϜϱζϡϫ͹ࢃ௘තՑͺ
஍Νࣖͪͪ͢ΌɼΫϡϱϕஏ͹ͪ͢ࣇۛ
ਭͺතՑ͹մ͜ਭ༟པͲ͍Ζ͞ͳ͗ਬࡱ
͠ΗΖɽ

ΫϨϜϱζϡϫࢃ࿤͹ΠϱϚιϨ࣬ஏͺ๝෍
͵༛ਭΝ࣍ͯͪΌɼ๝͖͵ਫ਼ସ͗ܧүΉΗͱ
͏Ζɽ
̐̎̏̓೧Ͷࡀਭͪ͢ΠϱϚιϨࢃ࿤࣬ஏ༛
ਭ͹࢐ોʀਭોಋҒରർͺࢃ௘තՑͳۛ͏஍
Νࣖͪ͢ɽ͞͹݃Վ͖Δɼࢃ࿤࣬ஏ༛ਭͺත
Ց༧մਭΝঙ͵͖Δͥ؜ΞͲ͏Ζ΍͹ͳ͓ߡ
ΔΗΖɽ

ʤ୉୫ 2018ʥ

ΫϨϜϱζϡϫࢃ࿤͹༛͘ਭ
ʤࢃ࿤ͶՁΩॶ΍༛͘ਭ͗ड़
ͱ͏Ζ৖ॶ͍͗Ζɽʥ

ஏҮे຿͹॑གྷ͵Ӂྋਭ

Ϗ΢ϕͲ༛͘ਭΝௌΏଞͶӣΞ
Ͳ͏Ζɽ

ŷſƅŠƆŶūƁ͹ӁྋਭͺϏ΢ϕͲ͞
͖͞ΔӣΞͲ͏Ζɽ
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௘෉ۛ͹තՑ͹༧තਭͺɼࢃ
༁50೧͖͖ͮͱࢃ࿤Ͷ༛ਭ͢
ͱ͏ΖʤMckenzie et al. 2010)

༛͘ਭ͹ਭྖͺۛ೧ٺଐͶݰ
ঙ͢ͱ͏Ζɽ

ՑઔਭͺӁྋਭͶͺ࢘༽͢ͱ
͏͵͏ɽ

ΠϓϨΩͲතՑ͍͗Ζͯࢀ
͹߶ࢃʤΫϨϜϱζϡϫɼ
ίωΠࢃɼϩΤΥϱμϨࢃ
͖Δ10ʛ20೧ޛͶͺතՑͺ
ͤ΄ͱভ໕
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ड౐Τ΢ϱχϓρέʤപਕۢेڋʥ
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ड౐Τ΢ϱχϓρέʤΠϓϨΩਕۢेڋʥ

100km
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䝘䝭䝤◁₍䚸䜽䜲䝉䝤ᕝὶᇦ

䝘䝭䝤◁₍

䝘䝭䝤◁₍

ୡ⏺䛷᭱䜒ྂ䛔◁₍䠄8000୓ᖺ๓䠅
ୡ⏺䛷᭱䜒⨾䛧䛔◁₍
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◁ୣ䛾◁䛾౪⤥㐣⛬

ᾏᓊ㒊

ෆ㝣㒊
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έ΢ιϔઔʤβώϗρϕʥ͹߳ਭྖʤmmʥ
Gobabeb Research and Training Centre
͹؏଎υʖνΝӀ༽

βώϗρϕ͹೧ؔฑ߳ۋӏྖʁ27mm

◁₍䛻㞵䛜㝆䜛䛸䞉䞉

2001೧

2006೧
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έ΢ιϔઔʤβώϗρϕʥ͹ߓਭೖ਼ʤೖʥGobabeb Research and Training Centre
͹؏଎υʖνΝӀ༽
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193ೖ

έ΢ιϔઔ͹ߓਭ
2004೧݆̏18ೖʤਭҒ1.7mʥ
̒ೖؔܩକ
(by Andrea Schmitz)

௪৙͹έ΢ιϔઔ
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2002೧8݆

2012೧9݆

኱㔞䛾᳃ᯘᯤṚ䛾ཎᅉ䛿䠛

έ΢ιϔઔʤβώϗρϕʥ͹ߓਭೖ਼ʤೖʥ Gobabeb Research and Training Centre
͹؏଎υʖνΝӀ༽
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193ೖ

έ΢ιϔઔԌ͏͹ਁྜྷ͹ͪ͢ࢰޅ೧େ (1976-87)

73

74



2020/10/23

38

ᖺᖹᆒ㝆㞵㔞㸸27mm

ᖺᖹᆒ㟝Ỉ㔞㸸31mm

㸦ࣈ࣋ࣂࢦ㸧

䝘䝭䝤◁₍䛾ື᳜≀䛾⏕ᜥ䛻䛿㟝䛾Ⓨ⏕䛜㔜せ

(㸦Acanthosicyos horridusࣛࢼ
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䜽䜲䝉䝤ᕝୗὶᇦ

� 䝖䝑䝥䝘䞊䝹Ẹ᪘ (тAonin) 䛜ᐃఫ

͙䝁䜲䝃䞁ㄒ᪘䝁䜲䛾䝘䝬䛻ᒓ䛩䜛 ูྡ͟!Naranin͟䠄䝘䝷䛻㢗䜛ே䚻)
͙䜽䜲䝉䝤ᕝ䛻ἢ䛳䛶⥺≧䛻14䛾㞟ⴠ䚸ேཱྀ⣙350 (Kuiseb Basin Management 

Committee 2011)
͙୺䛺⏕ᴗ䠄⌧㔠཰ධ※䠅䠖ฟ✌䛞䚸䝲䜼䛾∾␆䚸䝘䝷᥇㞟䚸ᖺ㔠

ψϧίʖΫΝࡠΖ
ʤψϧ͹ՎࣰΝࣿ٩ΌΖʥ
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㣗ᩱ䛸䛧䛶䛾䝘䝷

ㄪᰝ⪅⁫ᅾᮇ㛫୰

(2012ᖺ9-11᭶䚸2013ᖺ7-

9᭶䛾䛖䛱ィ4䞄᭶㛫)

ᮧ䛷䛾㣗஦䛷䝘䝷䜢
ཱྀ䛻䛩䜛䛣䛸䛿䚸

ఀᮾ (2004) 䜢䜒䛸䛻సᡂ

᥇㞟ᮇ䛾㣗஦ෆᐜ(2002ᖺ12᭶ୗ᪪䡚2003ᖺ1᭶ୖ᪪)
1᪥┠ 2᪥┠ 3᪥┠ 4᪥┠ 5᪥┠ 6᪥┠ 7᪥┠

ᮅ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾

᫨
䝘䝷䜿䞊䜻 䝘䝷䝣䝹䞊䝒 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻 䝘䝷䝣䝹䞊䝒 䝘䝷䝣䝹䞊䝒 䝘䝷䜿䞊䜻

䝭䝸䞊 䝘䝷䜿䞊䜻 䝭䝸䞊

ኪ
䝘䝷䝣䝹䞊䝒 䝘䝷䜿䞊䜻 䝘䝷䝣䝹䞊䝒 䝘䝷䜿䞊䜻 䝘䝷䝣䝹䞊䝒 䝘䝷䝣䝹䞊䝒 䝘䝷䝣䝹䞊䝒

䝭䝸䞊 䝭䝸䞊

8᪥┠ 9᪥┠ 10᪥┠ 11᪥┠ 12᪥┠ 13᪥┠ 14᪥┠

ᮅ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾

᫨
䝘䝷䝣䝹䞊䝒 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻

䝭䝸䞊 䝭䝸䞊 䝭䝸䞊 䝭䝸䞊

ኪ
䝘䝷䜿䞊䜻 䝘䝷䝣䝹䞊䝒 䝘䝷䝣䝹䞊䝒 䝘䝷䝣䝹䞊䝒 䝘䝷䜿䞊䜻 䝘䝷䝣䝹䞊䝒 䝘䝷䝣䝹䞊䝒

䝭䝸䞊 䝘䝷䜿䞊䜻 䝭䝸䞊

᥇㞟ᮇ௨እ䛾㣗஦ෆᐜ䠄2002ᖺ11᭶ୖ᪪䡚11᭶୰᪪)
1᪥┠ 2᪥┠ 3᪥┠ 4᪥┠ 5᪥┠ 6᪥┠ 7᪥┠

ᮅ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾

᫨
䝭䝸䞊 䛺䛧 ⡿䛸㇋ 䝭䝸䞊 ⡿䛸㇋ 䝟䞁䚸㭜⫗ 䝭䝸䞊

䝲䜼⫗ 䝇䞊䝥

ኪ
䝭䝸䞊 䝭䝸䞊 䝭䝸䞊 䝭䝸䞊 䝭䝸䞊 䝘䝷䜿䞊䜻 䝭䝸䞊

䝇䞊䝥 䝲䜼⫗ 䝲䜼⫗ ሷₕ䛡∵㦵⫗ 㭜⫗ 㭜⫗

8᪥┠ 9᪥┠ 10᪥┠ 11᪥┠ 12᪥┠ 13᪥┠ 14᪥┠

ᮅ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾ ⣚Ⲕ䞉◁⢾

᫨
䝭䝸䞊 䝘䝷䜿䞊䜻 䝘䝷䜿䞊䜻 䝭䝸䞊 䝷䜲䝇 䝷䜲䝇 䝭䝸䞊

㭜⫗ 䝭䝸䞊 ሷₕ䛡∵㦵⫗ 䝲䜼⫗ 䝲䜼⫗ 䝇䞊䝥

ኪ
䝭䝸䞊 䝭䝸䞊 䝭䝸䞊 䝘䝷䝣䝹䞊䝒 䝭䝸䞊 䝭䝸䞊 䝭䝸䞊

ሷₕ䛡∵㦵⫗ ሷₕ䛡∵㦵⫗ 䝘䝷䜿䞊䜻 䝲䜼⫗ 䝇䞊䝥

ɟࡇờ
ễẦẾẺ

䠄㣕ᒣ 2014䠅

ψϧ͹झࢢΝͤױ

ʀ े຿͹ฑۜݳۋफ೘͹༁
40%ͺψϧ͹झ͖ࢢΔ
ʀ ψϧ͹झ͖͢ࢢफ೘͹͵
͏੊ଵͺસ੊ଵ͹༁40%

ψϧ͹झࢢ

䠄ఀᮾ 2005䠅

ʀ ψϧ͹झࢢ͹Ճ֪
2002೧� 2012೧ʁ3ഔ
εʖχΨ΢ϩΝ࢘ͮͪαη

ϟτΡέηঐ඾͹֋൅ʀ൤ജ
䠄㣕ᒣ 2013䠅
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ʤґ౨ 2005ʥ

䜴䜷䝹䝡䝇䝧䜲

䜽䜲䝉䝤ᕝ䛿8-10ᖺ䛤䛸䛻኱つᶍ䛺ὥỈ䜢
⧞䜚㏉䛧䛶䛔䛯䚹ୗὶ䛻䛒䜛䜴䜷䝹䝡䝇䝧䜲
䜢ὥỈ䛛䜙Ᏺ䜛┠ⓗ䛷䚸1961ᖺ䛻ὥỈ㜵Ṇ
ሐ㜵䛜ᘓタ䛥䜜䜛䚹

1977೧

ʤґ౨ 2005ʥ

1997೧
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ψϝϔ࠯റ͹༙ݽझɼ
ΤΦϩΤ΢ροΠ
એ೧Ґ৏ਫ਼͘Ԉ;Ζ͞ͳ͗Ͳ͘Ζ

՘ࣃ

༦՘

࿪໌ʁ ֐૟ళد

஝⇱ᆅᇦ䛷䛿ཝ䛧䛔Ẽೃ⎔ቃ䛾䛯䜑䛻Ⓨⱆ䚸ᐃ╔䛜ᅔ㞴䛷䚸ከᖺ⏕᳜
≀䛿㛗ᑑ࿨䛻䛺䜙䛦䜛䜢ᚓ䛺䛔

ԯ௣ ਒ 2005
䜿䞊䝥᳜≀༊⣔⏺

⏕≀ከᵝᛶ䝩䝑䝖䝇䝫䝑䝖䠖

ᆅ⌫つᶍ䛷䛾⏕≀ከᵝᛶ䛜㧗䛔䛻䜒䛛䛛
䜟䜙䛪䚸ே㢮䛻䜘䜛◚ቯ䛾༴ᶵ䛻ℜ䛧䛶䛔
䜛ᆅᇦ
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䜿䞊䝥᳜≀༊⣔⏺䛻䛿ྜィ8550✀䛾⥔⟶᮰᳜≀䠄䝁䜿䚸⸴㢮௨እ䛾᳜≀䠅
䛜ศᕸ䛧䚸䛭䛾䛖䛱73%䚸6252✀䛜䛣䛣䛻䛧䛛䛺䛔ᅛ᭷✀

䜿䞊䝥࿘㎶䛿ᆅ୰ᾏᛶẼೃ䛾෤㞵ᆺ䛷䚸ኟᏘ䛻䛿䜋䛸䜣䛹㝆Ỉ䛿䛺䛔䛜㟝䛜Ⓨ⏕䛧䚸
ⴭ䛧䛔஝⇱䜢㜵䛠䚹෤Ꮨ䛾㝆Ỉ䛿つ๎ⓗ䛷ᖺኚື䛜䛝䜟䜑䛶ᑡ䛺䛟䚸᳜≀䛻䛸䛳䛶ண
᝿䛧䜔䛩䛔䚹䛣䛾䜘䛖䛺Ẽೃ⎔ቃ䛾䜒䛸䛷䛿䚸ከᖺ⏕᳜≀䛾つ๎ⓗ䛺✀Ꮚ⏕⏘䚸Ⓨⱆ䚸
ᐃ╔䛜ྍ⬟䛻䛺䜚䚸ẚ㍑ⓗ▷䛔ᑑ࿨䛷ୡ௦஺௦䛜㉳䛝䚸ᛴ㏿䛻✀ศ໬䛜㐍䜏䚸ᚤ⎔
ቃ䛾㐪䛔䛻ᛂ䛨䛶ከ䛟䛾✀䛜䛩䜏ศ䛡䜛䛣䛸䛻䛺䛳䛯䚹䠄Ἀὠ䠈2005䠅

ίʖϕ৪෼ۢܧֆ
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