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֯ɞ ѐ⇔ᾼד ɟ֮ ϱȲ 

Ё֮ Ϣᾼ᷇  פ

ᴂ *
 

 

 

ἊӿӟṬ ▓ϩ Ṟגῌ︡ ɀ ׄ᷉ ӱồЫ ᾝּד

Ṣῌẅ ɂἻ ῌעҔϼ▓ ֽЄ ɀᴥ ẆҎ ɁЍע

ⱴע ᴾῌ ᾼɀϱ ῌ ϼ┬ Ъ Ốɇ 

ƄƄ҄ Ὣ1          

ȳ›ṕ 

ֽ ᴟϾᴏ Ὲ Є֮Ȳ ֮ ðỵӰ ȳѬ ếЄ

Ϛֽצ ҽ₤ӻ Ȳ ẘ ֮ ₭ ӭȲᴖỵפה֢

Ӱ ᾼ֮ ╥ ϯẃᾼ⸗ פ Ȳἔ Ṫ ₭Ϡ ҭֽד Ӻҡ

ᾼ ȴ ҏӦЄ֮Пӕ ɎGaiaɏ ᴞ ╓פ Ȳ Ở Ӧ

ᾼỵ і ḹ Ȳ ẞᾼ ​ếὁỴ ╥ ᶶὰȲϚй

                                                 
*
 ̢ 

1 ̢ 
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▄ ֪ ѭ ѬᾼӻФ–ῷ ȲӒϠ ϩ ӂכ Ȳ

Ɫḛ ᾼԅѦ ȷϯϚ ᾼ Ở Ҡѿ╥ҽỵȲҠ ╥ ḘȲ

ṷ ӧἨ╥ṙ ᵂⱢ ҾҠϢᾼ Ȳ √ḛ ᾼ ᴄὁỴ╥ứὁ

ᾼ BassȲѻ √Ӧ ֽӞᾼ‌ӰЊ₇ ₭Ȳ ᾼ ᾈ й

Ổ☼Мἷ ẞ╣ Ṗᾼ Ȳᴖ∟ὑ ԜᾈẠ ẘ ֮

׆ М ᴖѦȷֽ ᾼ ὰ╥ פ Ȳ Ḁ ᾼἌ ֽῴ ⁮

м █Ϛ◕ Ἇ ЀȲἨ ἨᵐἨἲ Ἠ Ȳ∕ ẘ

∟ϭ ѣ ԏ ḛ ȳ ȴ 

֮ ╥ Әᾼ Ȳ╥ ҭẕ Ȳ╥ Ὲ ᾼּנ ῏Ȳ╥ ҟᾼ

ȲϷ╥ ҅ ӑẃᾼ Ȳ֮ ╥ҡϷ╥Эȴ֯ɞ ѐ⇔ᾼד ȸ

֮ е ҏ ṝѷɟϚ ⅔ ϯѝֿȸɦֽצ֙ ϟ ֮ е Ȳ᷂

ҭἏ› Ȳ֣ϯ ȲѿЄѐ⇔ Ё֮ ϢȲѿц ֯ѷꜜᾼᴯ

ȴɧ֯ ỏ֫ד Эד ∕ẃדᾼ и ȲӐ ẃ Ғצ ȴ 

 

ȳ  

֪ὰ Ӣᾼ Ѝ ҏ֢ Л֝ᾼ֮ о

ȲӐ ᵂ῏ Ӧ ѝṳ ᾼѠהі ẓצ ֮ ᴥᾼ 9

֮ е Ɏֽῶ 1ɏȴᵂ῏ ὑḕ М ᾧ Ȳ֯ ҭᾼѐ⇔МἏ
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› Ȳ֮֯ ᾼᾪ ϱ֣ϯ Ȳשׁ Ɫ ṔᴥȲ ứᴯȷ

Ӊ ῏ Ȳ і Ϣ ѱ ϯ ᶺ иҵ ⁯ϭֻᴿ

ӢᾼЁ֮Ȳ ᴖ ῺһȳϠ һṳ⸗ һᾼѠהȴ 

ῶ 1  ϟ ֮ е П֮ ц֮ ᴥ ῶ 

 

ẃ ȸ ῏ и ȴ 
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ȳ ðӦ֮ е כ ṎӘ  

ð ыӂ◦ Ϛ֪ Ѝ ᶮכᾼ Ȳ֯ὰ ϯ

ӢȲ♄ ᾼ֮ ᵂӣᴟЭЬ ẘ֯ᶺ Ἁϯ ᴩ Ȳᴍ ẃӑד ȴ

Є֮ Ṇ ѝЍ ȸɦ ╥֮ Пὑы Ṇȳ Пὑ֮ ᾼ Ἤ

֯Ȳṿ Ɫכ ֮ ᾼщ ȴɧ֮ Л╥Ԝᵐ░ ᾼȲӐ דּ֯

ϱ ϤϢѝ ᾼ ⇔Ȳм ҏϚӐ йṳ ‌ѝצ ᾼ֮ і

њҌȲ╥ּד Ϸ╥ѝ ᵂ₇Ȳ╥ ӓ Ϸ╥֮ е ᾼ

Ṏ Ḋȴ 

Ϛȳ ֥ᵂ  

Ӑ ╥ ֥ᵂᾼᵂ₇Ȳצ ᾼ╥ᵂ῏ ṳ ϚϢẓ֮צ

￼ Ȳᵀ ӦẃᴞЛ֝ ᾼ ȳ ≈ Ȳѿֵ Ṕ⇔йװ

Ϥ 9 ֮ е Ȳ ▐ṳѿḆ ᾼѐ⇔ Ё֮ Ϣᾼ

…Ȳ֝ ᾼה ṿ ῏ ѿ Ẫ Ȳ ֽњ ϚӐ

њҌ ȲӦɦҵᴩכ ɧ Ϥɦвᴩכ  ɧᾼ ꜜȲ

ṛ ᾼ ẃ ╥ Ȳֻרּ ὑ ӑ ᾼ Ғ ἏȲṳ֯Ϛ⁄⁄☼

ὑЁ֮ Ϣᾼ╝ṶМ Ȳ ᴖ ȳ Ҕ ȴ 

 



  T&D 263            ᴩѡ ȸ109ד 2ѣ 1ѡ 

                         5 ȲԚ 19  
      

 5 

ϡȳᴞ ѝ ᵂ  

ɞ ᾼ╡щɟ╥ 20ѷּנ Єᾼᴞ ѝ ᵂ₇Ȳ ȵқוּ

ᾼּד ἘӣӖ ᾼѠה ῶ Ȳṿ Є Ӧ ὔ

ᾼּד Ӣ ṳϠ Ӣ ӂ ᾼ ἤȴӐ Ϸצ ᾼԍ

їȲ П Ȳ ᾼּד иέ ϩȲ ἤȳ῀ἤ ἤȲ

ᾼ֮ ῀ Ӧ Ȳѿ Ὑ ᾼ Ὑ

ᵶϢѝ ᾼ ṶѠהȲ ֮ цẔϱᾼϢ Ё֮ Ḗ

ế Ԛ ᾼ╝Ṷ ẃȴ ᵂ῏ П Ȳ ϯᾼЁ֮Ȳ

ҏ Ȳ דּ ῀ Ȳ ֮ ȴ 

Ϯȳ Ṏ ᴕ  

֮ е ɎGeoParkɏᾼ е ế’ ӭᾼЛ֝Ȳ

֮ е ╥Ɫ ẞ ’ ‚ Њ ᾼῂ Ȳ ֥ᴞ

Ϣѝῂ ṿẔ Ә ȲἬѿ֮ е Ϣᾼ … йᴖ‍

Ȳ Ὼᴖ‍ Ȳ ᾃ’Ṏ֝ Ϣ ♄ Ә Ӣ♄ ϤȲᴖ

῏ᾼṔᴥḆӦ Ɫ֮Ѡῂ ᴞѻȴ 

Ṏ ї Ἐ╥ѿ ᾎḂ Ϣ ὑ ᾼ≈ᴕѠהế ⇔Ȳ

ạѦἨḂכ Ϣ ᾼᴩ ȴӐ ֮ דּ ῀ ҵȲѿ

ἤ ▲Ѡה 9 ֮ е ֮֯ỰӖᾼФ Ȳ ế
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Ἠ Ȳטּ ҏ ԏἨ ᵺ Ȳ ╥Ϛ ᾼ Ṏ Ẃ

Ɏֽῶ 2ɏȲ҃ЍПӰҠѿḃ Ȳ њМἬ ᾼȲצ ӑẃ

ᾼȲϠ ֮ е ֢ П ᾼӻФ Ɏֽ 1ɏȲ і

῏≈ ֮ е ᾼứᴯ йṝד ᾼ ҅ ȴ 

ῶ 2  ֮ е ῶ 

 

ẃ ȸ ῏ и ȴ 
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1  ᵶ П  

ẃ ȸ ῏ᴞᴩ ȴ 

 

 

ȳ ≈ї ð ֮ е ♄о ᾼ Ṏ 

֮ ▲ ʂ ɎCharles Lyellɏ֯ɞ֮ ɟМ ẞȸɦ

֯╥ Ἇ ҟᾼϚ᷂ ɧɎThe present is the key to the pastɏɧȲ έ֮ ᵂӣ

П֪כ ᶮכȲҠ ῀ ҟ֮ ҭ ֮ оȲ╝ׁשṅ֮ ȲҠ

ῈȲὙ ЭὓȲ ӑẃȴ 
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Ϛȳ ҟȸ ϯᾼ֮ Ȳ╥ ♄ᾼ ҭ 

Ё֮╥ үȲᴖ ү֯ 600 ‹ד ȲẔϱӢᾬ

​ѭѬ ὑ█Ϛ үכⱢѻṔȲẃҟП ϯἨֵἨюᾼ֙

ȴ Ϛ үᾼ￼ Ẕᶮכ Ȳ Ɫ ⅎȲ

ᵀ֪ẔԚ֝ ᵂ ȲИ ѿӉ ѷ҅ȳ ȳ Ȳכ

Эѡ үᵧ П ȴ 

╝ ṅ֮ ȲḆ Ӧ֮ е Ɫҏ Ȳ ҟЁ

֮ɎỵӰ ɏ ᴞ ɎЄ ếѬ ɏȳӢᾬцϢ Ф Ἤᶮכᾼ ֯Ȳ

Ӧ֮ е כ ȲӦ ֮כ Ȳ ᴖὙӪ ֮ Ṇ П ᵂ

Ɏֽ 2ɏȴ Ṏ╥ ֥ἤӢ ṎȲ‍ ‭ ὑ Є ȳ֮

ȳӢᾬ иּד ṎȲᴖ╥ѿᴞ Ӣ Ṇ цϢѝῂ Ṇ Ɫ їȲ

ᴞ Ϣѝ ᾼ כ цἒױФ ᾼӢ …Ȳṳ

Ḗ Ṇ ᾼ ứἤȳ ֥ἤȳӂ ἤế ἤȴ Ϛ ᴖ

ԓṝȲ῀ Ṇ ῀Ϣ ֯Ṇ МПứᴯȲ Ϣ

ᾼϚЊḔ ὑ֮ ẓצᴶ ϩȲ ἕ ֯ ϯᾼЁ֮Ẕ ╥

ᾼ֯׀ȴ 
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2  ֮ Ṇ ̅ᴞ Ṇ Ϣѝ Ṇ  

ẃ ȸ ῏ < ṎᾼӢ Ἐ в >Ϛѝ Ḃ ȴ 

 

֮ ╥ ἔ ᾼҭỪȲ Лד ֮ ♄ҭҌȲ

ҟȲЛ ╥Ӣ ֙ Ἠ╥ ᴄ Ȳ ᶙ נּ ȷ׀ ╥Ὃс

ḀἨ╥– Ȳ ֽ╧ȴᴖϢ ֯Ẕϱᾼ♄ Ӽֽ╥

֮ ȲϢ ֮֯ ѐ⇔ϱ ֽῴ Ȳᵀ ὑ֮ Ḃ ᾼ

Б ֮ Ͼ ᾼᴞד ȴϢ Ἤ ҏᾼḕϚḔ צ ҭ

Ȳ֫ ẃ Ṝ ȲҠ ḔḔⱢ ϷҠ ᴩ Ȳ ῏Бṁẃ

῏Ҡ Ȳᵀ֯Ὅ ӑẃП›Ữ ῀ ҟȲ֪ ἏЛ Бṁ Ҡ Ȳ
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ἘϷצ Ҡ╘ȸἨ ᾼ Ṷ ạ 2 ẃ ᾼ– Ȳ

ᵀ⁯’ ҠẁЭѡ ᾼᴞ ȷἨ ⇔ כ

ḥ Ỵ ֮ Ȳᵀ֯ ứ≈ ∟Ȳ ᷾Ϥ ◦

Ӣᾬ Ṏ’ ϯϚ҅ ◦ Ṏᾼ 3ȲϷ ╥ҫϚ ȴ 

ҟᾼᴩⱢȲ ֯ȷ ֯ᾼᵂⱢȲᶮ ӑẃȴ 

ᶺ Ȳ Ш ᾼ ҭȹᶺ Ȳ ϯШ ᾼ֙ ȹ 

ϡȳвע ֯ȸ Мᾼ֮ Ȳ╥ ԏᾼ  

Ϣ ᴏ ɎHugh MacDiarmidɏ ȸɦѷϱ ∂ ᴶ

ẔֵȲӰ ⁯ Ϛ╥ ȴɧ 

Ё֮כᴿׄ ḛ ȲᵀẔ иּה ♄Ȳ П Ȳ ḛ ⁯Ϸ

Ȳ ẻᵮ ắϷ ȷ ắ ȲϷ ֪ ϩắ ᴖ

ữ Ḃ ȴһế щԚ׀ צȲἬד ἏᾼӢỄ ֽ ד Ȳ

ᶻ ẘ ֯ П Ȳ כ ԏ Ӟᾼ Ȳ∕ ПϢ ҏ

Ẕ ἿПϯᾼ ȴ 

ɎϚɏ כ ðצЁ צ  

֮ е ᾼ ї Ɫ֮ ’Ṏȳ Ṏȳῂ

                                                 
2 - ( )̢ 

3 ( )̢ 



  T&D 263            ᴩѡ ȸ109ד 2ѣ 1ѡ 

                         11 ȲԚ 19  
      

 11 

ц ԏ Ȳ Ӧ ֮ ’Ṏ ᴩ֮Ѡᴞ Ϣѝ ᾼ

Ȳ ԏ ‚ ֮Ѡῂ ᾼӘ ȴ 

‟ ТצЁ צ Ȳ ӥЛכ ȴЁ֮ ẁϢ Ӣ׀Ἤ ȳ

ӢỄἋ ṳן ȴЁ֮ Ϣ ӢỄᾼ …╥

ȳṼ׀ ҀȲЁ֮ ẁᾼ ɦӢ ɧȳ ɦӢ ɧếῂ

ɦӢ♄ɧɎֽ 3ɏȲ Ϣ ẞӢ׀ế Ἤ ᾼ ế Ṝȴ

֮ е ╥ ֯’Ṏ Ḗӂ ứȲṿỰ

Ӗὑ ậЁ֮֮ᵓ∟ ֮֯ Ә ᵓӣ Ӣᴞѻ’ Ȳᶮ

Ӕ֣כ Ȳᴖῂ כ╥ ɦϮӢɧӂ ứᾼᵂᾎȴ 

 

3  Ё֮ Ϣ ӢỄ … Ἐ  

ẃ ȸ ῏ᴞᴩ ȴ 
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Ɏϡɏ ế Ԛ ðצЁ  Ḋצ

֪ Ѝ ֮ ȲҒϱ ֮ Ȳ◦

☼ Є ẃ ᴄ ц ​Ȳṿ ֮ Ḇ ṣ ȴЁ

֮ᾼ ϢᾼẻᵮȲֽᴨ ד צ ᾎй ᾼ …Ȳ

Ӣ׀ ᾼ оȲ ᴰӖᴞצẔЛữὢᾼ ϩȲⱢḖӢ

׀ ᴞ Пế Ԛ ȴ 

щ֮ЛЧȲᵀ֮ ֯ МϷצ ȲϢ ᾎ Ѥѿ

ᶶᾼ ὑ ḢМ∂Ӵ ᶧȷⱢḖӢ׀ȲצЁᵛ Ȳצ ᵛ

Ȳ ᾎᶼ ᴖⱢȲֽԒ ᾬ ֯ М П֮ײᴖ∟

ӢȲֽ ♄ҏ ἤ ὃ ᾼϩ ȴ ᾬꞋצ Ȳ ῀῏

Ɫ ȲЛ ῏ Ɫ ȴЁ֮ ẁӢ׀Ἤ ȲϢ ᵓӣЁ֮ ẁᾼ

֢ ḊȲӣ Ӊ Ӣȴ ֮ậḊ ẴӰ∂⅞

ѿӝύỵ Ӱ Ȳ ⁮֪֮ạừ ӥ Ȳ ֮

ҏ ΰ Ȳ ῧ ỵ♂Ӊ ֮ ȲꞋ╥ Ṿ ȴ 

ḕϚ ֮ ╥ ֮ȲḕϚ Ӱ ╥Є֮ Сᾼ⸗ Ӱȴ 

ɎϮɏ с ꜜðצЁ  Иצ

ṕϢ Лֽщ Ȳ ᴞ ПϩϢ ᾎ Пᶼ ȲϢϩ

ЛҠ  Ѧщ ḳ ӢȲ֪ױЛֽ ≈ оȲḂ
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Ё֮ᾼ Ȳה ֯ М Ӣȴ ֮ ᶶ Ȳ

ד ṛӰ Ѝ Ѝ Ȳ כ Пȷצ ӥ Ѭ Ȳ

Ḙ☺Ӧ ẞצȲϭ ẞצ ӼצПȴ Ȳױ ἒ ӢӢ

Ȳ╥ᴞ ᾼ╟С ậ֫ȲϷ╥ᴞ ᾼᾎ⁄ √ȲᵀϷ֪ ᴞ

Ͼ ѓ Ḇ Ȳ Ϣ Ȳ іҏ

ȴ 

ɞ Іȵ῀Җ ɟצṕȸɦщ֮צЄּרᴖЛṕȲҳ Ὑᾎᴖצ

Л Ȳ ᾬכצ ᴖЛ ȴ Ϣ῏Ȳ щ֮Пּרᴖ ᾬП ȴɧ

ᴞ ᴿɦЛṕȳЛ ȳЛ ɧȲ Б֯ḛ М Ϛйȴ ᴞ

ϩצ ᵣȺЁ֮ἬἭ ᾼ ֵа Ѿ Ȳᴞ

Ӑ ╥ ᶙּרᾼ ȲẔ ᾼ а ȳ

דּ ѝ ᾼИ Ȳ ᵂҏϚ ҭϢѝּר דּ ᾼ ȴ 

Ё֮ ᾼ ṳЛ֯ὑ ậế Ȳὺצ Ἤ

ẃᾼ Ȳ ѩ Ё֮Ἤ ᾼ ḆⱢ Єế═ϵȴ ӥ

ẐЅᾼѝ ᵂȳ Ӱ ᾼ ᵂ₇ ╥

ֻ ẂȴӉ їἪ ᴞ Ȳ Ё֮ ȲЄᴞ С

Ȳ Ϣ ᾼщ И Ȳ ҏ Ϣѹ ӢỄ ᾼᵂ

₇ȴ 
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їֵצ ꜜ ֵצ Ȳ ’ṎᾼӮלϚ᾿֯׀Ȳצ

Єᴞ ᴞА ҏԇ Ȳצ Ϣ ϷҠ ἘȲ♄ӣ֮ Ἠ ṏ

ֻӢᾬ ֮Ӊ ừᾼד ⅍Ȳ ֥Ϣѝ ֮֯

Ȳ ╥ ᵗЁ֮ Ḇֻּר ᾼҠᴩᵂᾎȴ 

Ϯȳ ӑẃȸїϱᾼ֮ Ȳ╥ Әᾼ  

֮ ɎIYGUɏѻד Ӑ ȵ ɎBenno Werlenɏ ȸɦҬ

צ Ϣ Ӕ ϢӢ Ѡ ᾼ᷀ ֮ ᾼ ∟ȲИ ҏ⌂

ѹצ ᾼḂ ȴɧ 

╝ ֫ ≈ Ё֮ếϢᾼ …ȸЁ֮ⱢϢ ẃШ ȹϢ ҠѿⱢ

Ё֮ ṷШ ȹ֮ ṎЛ ֮ ד ῀ ȲḆ Ё֮Ә

∂ӴӔ ȴ ‍ ֥ כ Ȳᵀ ֮ е ‚

Ә ЬЛ ϩȲ ∂ ֮ е ȲϷὑ ד2017 ֮ е

Ϥѝо ᾎɎֽῶ׀’ 3ɏȴ֮ е ╥ Ṏ Ṿ Ȳ

Ӧױ ♄о ṎȲṿ֮ ֥ᾎ֥ ’ṎȲ Ӧῂ ỰӖᴞ

ѻ Ԛ Ȳ Ӣ ԏ ᵮіӖ Ὼ Ϡ Ȳ Ṏѿ

῀ о ⇔ếᴩⱢȲṳὑ Ϥׁשṅ ᾼᶮכ ∟Ȳѿ Ɫ

ԏế ὍЄȲ ֮ ԓ ȲⱢЁ֮ ӢỄȳḳ Ӣ׀ȳ

Ӣ П ᾼ ֵ ȴ 
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ῶ 3  ѷꜜ֮ е ֮ е  

 

ẃ ȸ ῏ цὭ„ԓ < ѷꜜ֮ е ֮

е П >Ϛѝи ȴ 

 

ЁӢЁ ᾼᶺ Ȳ֯ Ё֮ϱȲ СӢỄȲ ᶇȲ

ⱢϚйщ ֮ Ȳןắ Ἤ ȴᵀ Ӑ ᵗᶺ ҟ≈ ṳ

ᴞАᾼӢỄ Ё֮ᾼ ȳṼ׀ ҀȲ ᶺ ᾼї

Ё֮ Ȳ ắ ПԚ ᵷ Ȳ ӭἬц њἬ ϠЛ֝ᾼצ―


