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The strategic location of the Penghu Islands (Pescadores) has rendered 

it a hub of cultural interaction across the Taiwan Strait during the 

prehistoric era. Archaeological evidence has demonstrated frequent 

contacts between the Penghu Islands with southwest Taiwan in early- and 

mid-Neolithic times, as well as with coastal southeast China during the 

same period. For the past thirty years, the Archaeological Science 

Laboratory of the Institute of History and Philology, Academia Sinica has 

accumulated a large number of samples of petrographic thin sections on 

potsherds. In this research, we retrieved information from this database 

and investigated the potential provenance of 48 potsherds from Penghu. 

These sherds were divided into five sub-groups under two major types 

based on the statistical results of the petrographic characterizations. Type 

A consists of sherds with a considerable number of sedimentary lithic 

fragments. This type is further divided into A1 and A2 depending on the 

presence or absence of metamorphic lithics. Type B sherds have almost no 

rock fragments and can be further grouped into B1 (shells dominant), B2-1 

(quartz grains dominant), and B2-2 (iron-stained clay pellets dominant). A 

reference to the geological characteristics of Penghu, southwest Taiwan, 

and southeast China shows that Type A sherds may have been imported to 

Penghu from southwest Taiwan. Specifically, the property of inclusions in 
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A1 sherds matches the coastal sediments of southwest Taiwan, while that 

of A2 reflects the characteristics of riverine deposits on the plains in 

southwest Taiwan. For Type B, the marine-shell dominant B1 sherds are 

likely locally-made in Penghu, while the origin of B2-1 and B2-2 cannot be 

conclusively identified due to a lack of appropriate evidence for now. 

However, clay sources with inclusion character similar to the quartz 

dominant B2-1 sherds could can be found not only in Penghu, but also 

southwest Taiwan and coastal southeast China. While this presents a 

difficulty to pinpoint their geographic provenance, there remains a 

potential for this group of potsherds an archaeological evidence linking 

Penghu and southeast China. Further investigations on this issue would be 

intriguing. 

Keywords: Ceramic petrography, Provenance, Prehistoric, Penghu 

islands 
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⛯䁢䌬㬎ⱑⲞ炷昛㬋⬷炻1990炸ˤ䓙㕤⛘嗽斄挝ỵ伖炻⎚⇵㼶㷾冯冢䀋㴟ⲥℑⱠᷳ攻

䘬㔯⊾⁛㑕␴䈑岒Ṍ㳩婚柴攟㛇⍿⇘慵夾ˤ侫⎌⬠䞼䨞㊯↢炻㼶㷾䘬⎚⇵㔯⊾␴冢䀋
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⚈㬌㍐㷔忁㧋⿏岒䘬昞䇯᷎朆㼶㷾䘬䓊䈑烊⎎⢾Ṿḇ㍸⇘㚱 3 ẞ昞䇯ᷕ⏓㚱䌬㬎ⱑ⯹ˣ

怢⛨ 㧋⑩嘇 䲳梦 湷⛇Ħ 䞛劙Ħ 攟䞛Ħ 䌬㬎ⱑ⯹Ħ 䡛愠渥Ħ 䞪ⱑⱑ⯹Ħ ᶵ德⃱䣎䈑Ħ

1 卻叱ł KY-A-1 䰿丑䲳 63 35 2

2 卻叱ł KY-A-2 䰿丑䲳 82 16 2

3 卻叱ł KY-A-3 䰿丑䲳 60 40

4 挾㷗 SK-1 䳘丑䲳 85 7 8

5 挾㷗 SK-2 䳘丑䲳 62 19 6 13

6 挾㷗 SK-3 䳘丑䲳 80 15 5

7 ⋿㷗 NK-1 䳘丑䲳 80 10 10

8 ⋿㷗 NK-2 䳘丑䲳 63 10 2 25

9 ℏ❝Ń NA-B-1 䳘丑䲳 70 17 6 5 2

10 ℏ❝Ń NA-B-2 䳘丑䲳 58 34 2 2 4

11 崌ⲩŃ CK-B-1 䳘丑䲳 72 ĳĹĩ䰺⣏Ī

12 歱欂Ⱉł LYS-A-1 䳈朊 66 12 22

13 歱欂Ⱉł LYS-A-3 䳘丑䲳 80 7 13

14 崌ⲩ柕 CKT-1 䳈朊 67 13 2 18

15 崌ⲩ柕 CKT-2 䳈朊 47 15 8 30

16 䵚⮖ WL-1 䳘丑䲳 60 40

17 䵚⮖ WL-2 䰿丑䲳 50 50

18 䈃䧈⫸ NCT-1 䳘丑䲳 73 25 2

19 䈃䧈⫸ NCT-2 䳘丑䲳 83 15 2
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⣏冒䃞䈡⿏炷Quinn炻2013烉117炸ˤ㟡㒂㮹㕷⬠䓘慶婧㞍䘬䳸㝄炻⛐ẍ昞☐ἄ䁢㖍ⷠ
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傥⣈怑⹎⍵㗈墥昞⛘溆䘬⛘岒䈡⿏炷Quinn炻2013烉119炸ˤℵ侭炻⯙⛘岒侴妨炻㚨役

㔠⋫⸜ℏ䘬⛘堐⛘岒忂ⷠ㰺㚱⣒⣏嬲⊾炻⚈㬌⮵㕤冢䀋㕘䞛☐㗪ẋ䘬昞☐㧋⑩炻䓊冒

䚠⎴⛘岒⋨Ữ⛐ᶵ⎴侫⎌⸜ẋ墥ἄㆾⰔ㕤ᶵ⎴㔯⊾㛇䚠䘬昞☐炻➢㛔ᶲ昞⛇⿏岒᷎ᶵ

㚫晐叿㗪攻↢䎦嬲⊾ˤ㎃妨ᷳ炻昞☐䘬昞⛇⿏岒ᷣ天⏰䎦ᶵ⎴⛘岒㸸⋨䘬䈡⿏炻⛐䞼

䨞ᶲ⎗ẍ⃰ᶵ侫ㄖ昞☐㛔幓䘬侫⎌⸜ẋ⍲㔯⊾Ⱄ⿏炻侴ẍ⣏㔠㒂䘬㤪⾝憅⮵昞⛇⿏岒

忚埴䴙妰↮佌炻᷎德忶⮵昞䇯↢⛇⛘溆⍲侫⎌㔯⊾䚠斄⋨➇䘬⛘岒側㘗忚埴㭼庫䞼䨞

ẍ䌚⼿昞⛇㸸⋨炷provenance炸妲〗ᷳ⼴炻ℵ⚆㬠㕤侫⎌⬠傰䴉ᷕ妶婾℞⛐䈑岒Ṍ㳩

ᶲ䘬シ佑ˤ 

⛐忶⍣㔠⋩⸜炻⮯⎬䧖䎦ẋ⮎槿㈨埻ㅱ䓐㕤⎌昞䞼䨞⶚㗗㤝䁢㘖念䘬ね⼊ˤ啱䓙

↯䇯ⱑ尉⬠㕡㱽↮㜸昞䇯ℏ⏓䈑炷inclusions炸⿏岒ẍ㍊䨞昞⛇㸸⋨⓷柴炻忚侴䌚⼿⎚

⇵䈑岒㳩≽屯妲㗗⎌昞䞼䨞䘬慵天婚柴ᷳᶨ炻⛐ᶲᾳᶾ䲨ᷕ叱ẍἮὧ㚱姙⣂慵天ㆸ㝄

映临䘤堐炷ἳ⤪ Shepard炻1942烊Felts炻1942烊Peacock炻1969烊Riley炻1983烊

Pavia et al.炻2013烊De La Fuente et al. 2015烊Chiu et al.炻2016烊Marsaglia et al.炻

2016烊Ben-Shlomo and Mommsen炻2017烊Choi et al.炻2017烊Iizuka炻2017烊Liard 

et al.炻2019烊Ontiveros et al.炻2019烊Chiu et al.炻2020炸ˤᷕ⣖䞼䨞昊㬟⎚婆妨䞼䨞

㇨䥹㈨侫⎌⮎槿⭌冒 1980 ⸜ẋㆸ䩳彬Ṳ炻⶚䳗䧵崭忶 2700 ẞ⎚⇵昞䇯䘬↮㜸㔠㒂炻

↢⛇⛘溆⊭㊔冢䀋㛔Ⲟ⍲暊Ⲟ䘬⎬ᾳ⛘䎮⋨➇炻㗗冢䀋侫⎌䞼䨞㤝䁢慵天䘬屯䓊ˤ㛔

䞼䨞⇑䓐㬌屯㕁⹓ᷕ㼶㷾⛘⋨↢⛇昞䇯䘬↮㜸㔠㒂炻䳸⎰䴙妰⬠㕡㱽忚埴↮栆炻᷎ẍ

⛘岒䞍嬀䁢➢䢶妶婾⎬栆昞䇯䘬昞⛇㸸⋨⓷柴炻㛇㛃啱䓙㼶㷾⛐⛘墥ἄ昞☐冯⢾Ἦ昞

☐䈡⿏䘬⺢䩳炻㍸ὃ㼶㷾冯冢䀋㴟ⲥℑⱠᷳ攻⎚⇵㔯⊾Ṍ㳩䘬℟橼嫱㒂ˤ  
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ᵊƱ㘎㑗僅㑷㮓 

㛔㔯䘬䞼䨞㛸㕁䁢⎚婆㇨䥹㈨侫⎌⮎槿⭌↮㜸屯㕁⹓ᷕἮ冒㼶㷾䷋䘬昞䇯炻⊭㊔

↢⛇冒 8 ᾳ⎚⇵怢⛨䘬 48 ẞ㧋⑩2炷堐Ḵˣ⚾ᶨ炸炻℞ᷕἮ㸸ẍ⋿㷗怢⛨䁢⣏⬿炻ℙ

㚱 32 ẞ㧋⑩炻㛃⬱Ⲟ歱欂Ⱉ怢⛨㚱 5 ẞ炻℞检怢⛨⇯⎒㚱 1 ẞㆾ 2 ẞ䘬↮㜸㔠慷ˤ侴

⛐㔯⊾㛇䚠ᶲ炻忁ṃ怢⛨⣏⣂Ⱄ㕤╖ᶨ㔯⊾炻ἳ⤪卻叱 A 怢⛨Ⱄ㕤⸜ẋ㚨㖑䘬卻叱栆

✳㔯⊾炻⋿㷗ˣ挾㷗ˣ列㔯㷗⍲ℏ❝䫱怢⛨Ⱄ㕤挾㷗栆✳㔯⊾炻崌ⲩ柕怢⛨⇯Ⱄ㕤庫

㘂䘬崌ⲩ柕栆✳㔯⊾ˤ㬌⢾炻⊿⮖怢⛨ᷣ天Ⱄ㕤挾㷗栆✳㔯⊾炻Ữ⎗傥Ṏ㚱Ⱄ㕤卻叱

栆✳ᷳ㔯⊾怢䔁炷冏㋗厗炻2008烉40炸炻㛃⬱歱欂Ⱉ怢⛨䘬⸜ẋ⇯⎗傥冒挾㷗㛇⺞临

⇘崌ⲩ柕㛇炷冏㋗厗炻2009烉33炸ˤ⚈㬌炻㛔䞼䨞䘬⣂㔠㧋⑩Ⱄ㕤挾㷗栆✳㔯⊾炻⎒

㚱Ἦ冒卻叱 A 怢⛨䘬 2 ẞ㧋⑩Ⱄ㕤⸜ẋ庫㖑䘬卻叱栆✳炻崌ⲩ柕怢⛨↢⛇䘬 1 ẞ㧋⑩

Ⱄ㕤⸜ẋ庫㘂䘬崌ⲩ柕栆✳炻⎎㚱 5 ẞ㛃⬱炼歱欂Ⱉ怢⛨↢⛇䘬昞䇯⇯Ⱄ㕤挾㷗栆✳

ㆾ㗗崌ⲩ柕栆✳ˤ㛔䞼䨞᷎䃉䲣䴙⿏䘬⍾㧋䫾䔍炻⚈㬌㇨↮㜸䘬㧋⑩㚱㗪䨢↮ⶫᶵ⛯

䘬⓷柴炻Ữ⤪⇵㇨徘炻昞☐䘬昞⛇⿏岒ᷣ天⍵㗈墥ἄ⛘溆䘬⛘岒䈡⿏炻ᶼ㚨役㔠⋫⸜

ℏ䘬⛘堐⛘岒⣏农℟㚱ᶨ农䘬⿏岒炻㗗ẍ㛔䞼䨞㍉埴⣏㔠㒂↮㜸䘬㤪⾝炻㙓ᶵ侫ㄖ㧋

⑩䘬㇨Ⱄ㔯⊾㛇䚠冯↢⛇䨢攻ᶲ䘬ⶖ䔘炻䚜㍍⇑䓐↯䇯↮㜸㔠㒂忚埴䴙妰↮佌炻㔜橼

妶婾㼶㷾↢⛇⎚⇵昞☐䘬昞⛇㸸⋨⓷柴炻㚨䳪ℵ⚆⇘侫⎌㔯⊾傰䴉ᷕ忚埴妶婾ˤ 

㛔䞼䨞䘬忚埴⎗↮䁢ᶱᾳ昶㭝炻椾⃰㗗⇑䓐屯㕁⹓ᷕ䘬↯䇯ⱑ尉⬠↮㜸㔠㒂忚埴

屯㕁㔜䎮冯䡢娵炻℞㫉⇯⇑䓐䴙妰㕡㱽⮵昞䇯ℏ⏓䈑⿏岒忚埴㺼䬿␴昞䇯↮佌炻᷎⺢

䩳㭷ᾳ昞䇯佌䘬䞪䳂ℏ⏓䈑䈡⽝烊㚨⼴⇯䳸⎰侫⎌⬠冯⛘岒⬠屯㕁炻妶婾⎬栆昞䇯⎗

傥䘬⛘岒㸸⋨炻᷎㒂㬌㍸↢⎚⇵㼶㷾冯㴟ⲥℑⱠ攻昞☐㳩≽䘬嫱㒂ˤ 

昞䇯↯䇯ⱑ尉⬠↮㜸㗗⎚婆㇨䥹㈨侫⎌⮎槿⭌忚埴昞岒㧋⑩↮㜸䘬➢㛔枭䚖炻㬌

㕡㱽ᷫ⇑䓐⃱⬠栗⽖掉奨⮇昞䇯䘬ℏ悐䳬㥳炻᷎妰䬿℞ᷕ⎬䧖䞪䳂ℏ⏓䈑䘬㔠慷ˤ忁

ṃ↮㜸㔠㒂昌Ḯ⎗ẍ⺢䩳昞⛇䈡⿏᷎ἄ䁢昞☐↮栆䘬ὅ㒂炻ḇ⎴㗪䌚⼿㚱斄⎌昞墥ἄ

㈨埻䘬屯妲炻᷎⎗啱ẍ㍊妶墥昞⍇㕁䘬Ἦ㸸炷Quinn炻2013烉1-4炸ˤ↮㜸㕡㱽䁢⮯昞

䇯㧋⑩䢐墥ㆸ⍂⹎䲬 0.03 mm 䘬唬䇯炻ℵẍῷ⃱栗⽖掉奨⮇冯揹⭂℞ᷕ䘬䳬ㆸ炻姀抬

枭䚖⊭㊔䣎䈑⍲ⱑ⯹䧖栆ˣ䰺⼹⣏⮷ˣ⚻⹎ˣ㶀怠⹎ˣ⍲塪晁⼊ン冯㌺↿㕡⺷䫱ˤℏ

⏓䈑妰慷⇯㍉䓐䵚㟤㕡⺷忚埴炻攻嶅忂ⷠ姕⭂䁢 0.3 mm炻妰慷䷥㔠䁢 500 溆ˤ 

 
2 㛔㈡㧋⑩䁢㛔㔯䫔ᶱἄ侭冏㋗厗⃰䓇➟埴ˬ㼶㷾ᶫ伶Ⲟ⎚⇵䞛☐墥忈⟜䘬侫⎌⬠䞼䨞˭妰䔓㗪ᷳ䚠斄

䞼䨞㧋⑩炻復ẞ㖍㛇䁢 2003 ⸜ 3 㚰 3 㖍炻⬴ㆸ㖍㛇䁢⎴⸜ 5 㚰 19 㖍ˤ 
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堐Ḵ烉㛔䞼䨞↮㜸㧋⑩ᷳ➢㛔屯㕁堐 

 
*⎬怢⛨㇨Ⱄ㔯⊾㛇䚠ᷫὅ㒂冏㋗厗 2008ˣ2009 ᷳ˪㼶㷾䷋怢⛨㘖㞍⍲墄怢妰䔓䞼䨞⟙⏲˫ˤ 

⮎槿⭌䶐嘇 怢⛨ 昞䇯㍷徘 ㇨Ⱄ㔯⊾㛇䚠ī ⁁姣ġĩ⍇⥳⸷嘇ˣ↢⛇ⰌỵĪ

C2201 ⋿㷗 䀘湹刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-6256ˣW4S19 Level-3 Q-B
C2202 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CM-02-6204ˣW4S19 Level-3 Q-B
C2203 ⋿㷗 㨁䲭刚⣦䳘䞪䳈朊昞 挾㷗栆✳ NK-CM-02-5951ˣW4S19 Level-3 Q-A
C2204 ⋿㷗 䲭墸刚⣦䞪䳈朊昞 挾㷗栆✳ NK-CM-02-5945ˣW4S19 Level-3 Q-A
C2205 ⋿㷗 䀘湹刚⣦䞪昞 挾㷗栆✳ NK-CM-02-5957ˣW4S19 Level-3 Q-A
C2206 ⋿㷗 湫墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-6237ˣW4S19 Level-3 Q-B
C2207 ⋿㷗 㨁䲭刚⣦䞪䳈朊昞 挾㷗栆✳ NK-CM-02-6258ˣW4S19 Level-3 Q-B
C2208 ⋿㷗 䀘湹刚㲍岒昞 挾㷗栆✳ NK-CM-02-1430ˣW1S2 Level-5 Q-C-c (R-1)
C2209 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-1193ˣW1S2 L5-B-c A-4
C2210 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-2496ˣW1S2 Level-7 Q-A-b
C2211 ⋿㷗 湫墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-2056ˣW1S2 Level-6 Q-A-b
C2212 ⋿㷗 䀘湹刚㲍岒昞 挾㷗栆✳ NK-CM-02-396ˣW1S2 Level-5 Q-A-b
C2213 ⋿㷗 䀘湹刚⣦䞪昞 挾㷗栆✳ NK-CM-02-416ˣW1S2 Level-5 Q-A-c
C2214 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CM-02-18225ˣW1S9 Level-5 Q-d
C2215 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-18106ˣW1S9 Level-5 Q-d
C2216 ⋿㷗 䀘湹刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-17546ˣW1S9 Level-5 Q-B
C2217 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CM-02-20742ˣE1S2 Level-8 Q-A
C2218 ⋿㷗 䀘湹刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-20625ˣE1S2 Level-7 Q-A
C2219 ⋿㷗 䲭墸刚⣦居⯹昞 挾㷗栆✳ NK-CM-02-20741ˣE1S2 Level-8 Q-A
C2220 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-20209ˣE1S2 Level-6 Q-A-c
C2221 ⋿㷗 䲭墸刚⣦䞪䳈朊昞 挾㷗栆✳ NK-CM-02-20113ˣE1S2 Level-7 Q-A
C2222 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CM-02-20831ˣE1S2 Level-5 Q-A-a
C2223 ⋿㷗 湫墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-20628ˣE1S2 Level-7 Q-A
C2224 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CM-02-20948ˣE1S2 Level-5 Q-A-a
C2225 ⋿㷗 䀘湹刚⣦䞪昞 挾㷗栆✳ NK-CM-02-21038ˣE1S2 Level-5 Q-A-a
C2226 ⋿㷗 㨁䲭刚⣦䞪昞 挾㷗栆✳ NK-CM-02-16240ˣW1S9 Level-4 Q-C
C2227 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-16483ˣW1S9 Level-4 Q-D
C2228 ⋿㷗 㨁䲭刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CM-02-15720ˣW1S9 Level-4 Q-C
C2229 ⋿㷗 䀘湹刚⣦䞪昞 挾㷗栆✳ NK-CM-02-6845ˣW4S19 Level-3 Q-B
C2230 㛃⬱-歱欂Ⱉ 䲭墸刚⣦居⯹昞 挾㷗栆✳İ崌ⲩ柕栆✳ ⛘堐㍉普

C2231 㛃⬱-歱欂Ⱉ 湫墸刚⣦䞪昞 挾㷗栆✳İ崌ⲩ柕栆✳ ⛘堐㍉普

C2232 㛃⬱-歱欂Ⱉ 䀘湹刚⣦䞪昞 挾㷗栆✳İ崌ⲩ柕栆✳ ⛘堐㍉普

C2233 㛃⬱-歱欂Ⱉ 䀘湹刚⣦䞪昞 挾㷗栆✳İ崌ⲩ柕栆✳ ⛘堐㍉普

C2234 㛃⬱-歱欂Ⱉ 㘿墸刚⣦䞪昞 挾㷗栆✳İ崌ⲩ柕栆✳ ⛘堐㍉普

C2235 列㔯㷗 䲭墸刚⣦居⯹昞 挾㷗栆✳ ⛘堐㍉普

C2236 列㔯㷗 湫墸刚⣦䞪丑䲳昞 挾㷗栆✳ ⛘堐㍉普

C2237 卻叱A 䲭墸刚⣦䞪丑䲳昞 卻叱栆✳ ㍉普冒㔯⊾Ⰼ

C2238 卻叱A 䲭墸刚⣦䞪丑䲳昞 卻叱栆✳ ㍉普冒㔯⊾Ⰼ

C2239 挾㷗 湫墸刚⣦䞪丑䲳昞 挾㷗栆✳ ㍉普冒㔯⊾Ⰼ

C2240 挾㷗 湫墸刚⣦䞪丑䲳昞 挾㷗栆✳ ㍉普冒㔯⊾Ⰼ

C2241 崌ⲩ柕 䲭墸刚⣦居⯹昞 崌ⲩ柕㛇 ㍉普冒㔯⊾Ⰼ

C2242 ℏ❝ 䲭墸刚⣦居⯹昞 挾㷗栆✳ ⛘堐㍉普

C2243 ℏ❝ 䀘湹刚⣦䞪丑䲳昞 挾㷗栆✳ ⛘堐㍉普

C2244 ⊿⮖ 䲭墸刚⣦居⯹丑䲳昞
ᷣ天䁢挾㷗栆✳炻Ṏ㚱

卻叱栆✳䘬怢䔁
⛘堐㍉普

C2245 ⊿⮖ 䲭墸刚⣦居⯹昞
ᷣ天䁢挾㷗栆✳炻Ṏ㚱

卻叱栆✳䘬怢䔁
⛘堐㍉普

C2246 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CMˣW1S2 Level-8
C2247 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 挾㷗栆✳ NK-CMˣW1S2 Level-8 Q-ab
C2248 ⋿㷗 䲭墸刚⣦䞪昞 挾㷗栆✳ NK-CMˣW1S2 Level-9 Q-ab
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㛔䞼䨞䘬䴙妰⬠悐↮ᷫ⥼妿ᷕ⣖䞼䨞昊㟠⽫姕㕥ˬ䥹⬠屯㕁䴙妰⎰ἄ䣦˭忚埴ˤ

⛐➟埴ᶲ椾⃰妰䬿ℑℑ昞䇯ᷳ攻䘬㫸㮷嶅暊炷Euclidean distance炸炻ẍ⺢䩳㫸㮷嶅暊

䞑昋䘬㕡⺷慷⊾昞䇯⼤㬌ᷳ攻䘬䚠Ụ䦳⹎ˤ妰䬿㇨⼿䘬㫸㮷嶅暊㔠ῤ崲⮷堐䣢ℑẞ昞

䇯ᷳ攻䘬嶅暊崲役炻䞪䳂ℏ⏓䈑䳬ㆸ䘬䚠Ụ䦳⹎崲檀烊⍵ᷳ炻劍㔠ῤ崲⣏⇯堐䣢ℑẞ

昞䇯䘬嶅暊崲怈炻䞪䳂ℏ⏓䈑ㆸ↮䘬䚠Ụ⹎崲Ỷˤ⛐妰䬿↢昞䇯⼤㬌ᷳ攻䘬㫸㮷嶅暊

⼴炻㛔䞼䨞㍉䓐昶Ⰼ⺷佌普↮㜸㱽炷hierarchical clustering炸炻啱䓙ġChen炷2002炸㇨

㍸↢䘬ġGAP Tree�㺼䬿㱽忚埴昞䇯↮佌↮㜸炻㚨䳪䳸㝄ẍ䅙⚾炷heat map炸␴㧡䉨䳸㥳

⚾⏰䎦炻㔜ᾳ忶䦳㗗ẍġGAP�庇橼忚埴㺼䬿ˤ 

᳇Ʊ⃄㙎䰎㙚 

濑Ჾ濒Ʊ⃅䄅⭧嬟⨶⃄㙎 

㼶㷾⎚⇵昞䇯ᷕ䘬䞪䳂ℏ⏓䈑䧖栆⋩↮⣂㧋炻↯䇯䳸㝄栗䣢忁ṃ昞䇯䘬ℏ⏓䈑⊭㊔Ḯ

Ἦ冒䀓ㆸⱑ⋨ˣ㰱䧵ⱑ⋨␴嬲岒ⱑ⋨䘬㰱䧵䈑炷⚾Ḵ炸炻℞ᷕ╖㘞䣎䈑㚱䞛劙

炷quartz炸ˣ懨攟䞛炷K-feldspar炸ˣ㕄攟䞛炷plagioclase炸ˣ廅䞛炷pyroxene炸␴䴡

暚㭵炷sericite炸炻ⱑ⯹悐↮⇯⊭㊔ḮⰔ㕤䀓ㆸⱑ⋨䘬䌬㬎ⱑ炷basalt炸␴剙ⲿⱑ

炷ġgranite�炸炻Ⱄ㕤㰱䧵ⱑ⋨䘬䞪ⱑ炷ġsandstone�炸ˣ揝岒䞪ⱑ炷ġiron-bearing 

sandstone炸ˣ䞪岒㲍ⱑ炷sandy mudstone炸␴㲍ⱑ炷mudstone炸炻ẍ⍲Ⱄ㕤嬲岒ⱑ⋨

䘬嬲岒䞪ⱑ炷meta-�andstone炸ˣ䠔枩ⱑ炷argillite炸ˣ㜧ⱑ炷slate炸ˣ䞛劙ⱑ

炷quartzite炸ˣ䆏䞛炷chert炸⍲嬲岒䀓ㆸⱑ炷meta-Igneous炸䫱炻⎎⢾怬㚱䓇䈑⊾䞛

炷fossils炸⍲䡛愠渥岒䓇䈑㭤橼炷shells炸3炻ẍ⍲⏓揝⛇⛀炷iron-stained clay pellet炸

冯ᶨṃᶵ德⃱䣎䈑炷opaque minerals炸ˤ 

䓙㕤昞䇯ℏ⏓䈑䧖栆墯暄炻⎬㧋⑩䘬䳬ㆸ㭼ἳ⍰⣂㚱嬲⊾炻䁢䌚⼿⎰䎮䘬↮栆㕡

⺷炻㛔㔯啱≑䴙妰⬠㕡㱽ẍ⺢䩳昞䇯↮栆㝞㥳ˤᶵ忶⛐➟埴ᶲ⍿旸㕤㛔㫉↮㜸㧋⑩䷥

㔠⎒㚱ġ48�ẞ炻Ữ䚠斄嬲㔠炷⌛ℏ⏓䈑䧖栆炸⌣檀忼ġ23�枭炻䁢性⃵嬲㔠忶⣂忈ㆸ↮佌

䳸㝄↢䎦忶怑ㆾ忶⹎㒔⎰炷overfitting炸⓷柴炻㛔㔯⛐忚埴䴙妰嗽䎮ᷳ⇵⃰⮯ℏ⏓䈑䧖

栆ὅ㒂䞼䨞⋨䘬⛘岒䈡⿏忚埴㔜Ἕ炻ἳ⤪㕄攟䞛冯廅䞛䘮䓊冒䌬㬎ⱑᷕ炻⚈㬌⮯ᷳἝ

ℍ䌬㬎ⱑ枭ᶳ炻侴ᶵ⎴㰱䧵ⱑ⯹⚈Ἦ冒⿏岒栆Ụ䘬⛘岒㸸⋨炻⛐㛔㔯ᷕḇ䁢㯪䯉⊾侴

3 䓇䈑⊾䞛㗗㊯䓙⛘ⰌᷕὝ国侴Ἦ䘬⎌侩⊾䞛炻䡛愠渥岒䓇䈑㭤橼⇯㗗㊯䫔⚃䲨⯂㛒ⱑ⊾䘬䡛愠渥岒䍲

䐂ㆾ㚱⫼垚䫱䓇䈑㭤橼炻ℑ侭᷎ᶵ䚠⎴ˤ 
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⎰Ἕ䁢ᶨ炻嬲岒ⱑ⯹Ṏ䃞炻⚈㬌㛔㔯㚨䳪⮯⇵徘 23 枭嬲㔠慵㕘㔜Ἕ䁢堐ᶱ㇨䣢䘬 10

枭嬲㔠炻⍇⥳屯㕁婳⍫侫旬抬 1ˤ 

堐ᶱ烉㔜Ἕ⼴ᷳ昞䇯䞪䳂ℏ⏓䈑䳬ㆸ䘦↮㭼堐 

 
*1 㧋⑩ C2230 ⏓㚱 0.8%䘬䴡暚㭵炻⚈℟㚱栆Ụ䘬㈿桐⊾⿏岒炻⛐㬌Ἕℍ䞛劙枭ᶳˤ 
*2 ⊭㊔㕄攟䞛ˣ廅䞛ˣ⍲䌬㬎ⱑ⯹ˤ 
*3 ⊭㊔䞪ⱑ⯹ˣ⏓揝䞪ⱑ⯹ˣ䞪岒㲍ⱑ⯹ˣ㲍ⱑⱑ⯹ˣ⍲䓇䈑⊾䞛ˤ 
*4 ⊭㊔嬲岒䞪ⱑ⯹ˣ䠔枩ⱑ⯹ˣ㜧ⱑ⯹ˣ䞛劙ⱑ⯹ˣ䆏䞛ˣ⍲嬲岒䀓ㆸⱑ⯹ˤ 

⮎槿⭌

䶐嘇
怢⛨

傂橼

ĩ䷥慷Ī
䞛劙*1 懨攟䞛 䌬㬎ⱑ*2 桐⊾䀓ㆸ

ⱑ
剙ⲿⱑ 㰱䧵ⱑ*3 嬲岒ⱑ*4

䡛愠渥岒

䓇䈑㭤橼

⏓揝⛇

⛀

ᶵ德⃱

䣎䈑

C2201 ⋿㷗 61.8 2.8 1.2 18.2 15.6 0.4
C2202 ⋿㷗 55.8 3.4 0.6 23.6 12.8 0.8 3.0
C2203 ⋿㷗 96.6 1.6 1.6 0.2
C2204 ⋿㷗 72.6 1.2 9.8 14.2 0.6 1.6
C2205 ⋿㷗 76.4 19.8 1.4 1.0 1.2 0.2
C2206 ⋿㷗 84.0 0.4 13.6 2.0
C2207 ⋿㷗 92.6 0.4 7.0
C2208 ⋿㷗 94.2 4.6 0.2 0.4 0.6
C2209 ⋿㷗 73.0 3.8 0.2 10.2 11.8 1.0
C2210 ⋿㷗 87.2 2.0 0.2 9.0 0.2 1.0 0.4
C2211 ⋿㷗 82.4 1.0 10.4 2.0 4.2
C2212 ⋿㷗 96.6 1.6 0.2 1.6
C2213 ⋿㷗 64.6 4.4 0.8 20.4 9.0 0.8
C2214 ⋿㷗 85.0 4.0 0.8 5.0 5.2
C2215 ⋿㷗 80.6 4.4 0.2 12.6 2.2
C2216 ⋿㷗 72.0 19.8 1.2 1.8 1.4 2.8 0.8 0.2
C2217 ⋿㷗 84.4 0.8 0.2 6.8 7.6 0.2
C2218 ⋿㷗 94.8 0.4 4.0 0.8
C2219 ⋿㷗 74.0 9.8 0.4 0.4 13.8 1.0 0.6
C2220 ⋿㷗 88.2 3.2 0.4 1.8 1.4 5.0
C2221 ⋿㷗 96.2 0.6 0.6 2.6
C2222 ⋿㷗 94.2 2.4 0.6 0.4 2.4
C2223 ⋿㷗 85.0 4.4 0.6 9.0 0.2 0.6 0.2
C2224 ⋿㷗 66.2 6.2 27.0
C2225 ⋿㷗 80.0 6.2 0.2 11.6 0.6 1.4
C2226 ⋿㷗 81.0 3.2 0.8 0.8 14.2
C2227 ⋿㷗 93.0 0.8 0.2 5.6 0.2 0.2
C2228 ⋿㷗 85.4 3.8 0.4 0.2 10.2
C2229 ⋿㷗 87.6 1.2 9.4 0.4 0.4 1.0
C2230 㛃⬱-歱欂Ⱉ 72.8 7.0 1.2 1.2 0.2 14.8 2.4 0.4
C2231 㛃⬱-歱欂Ⱉ 77.0 12.0 2.0 7.2 1.8
C2232 㛃⬱-歱欂Ⱉ 81.6 7.0 0.2 8.8 2.4
C2233 㛃⬱-歱欂Ⱉ 84.6 3.0 12.0 0.4
C2234 㛃⬱-歱欂Ⱉ 67.2 25.2 2.4 0.2 1.6 1.6 1.2 0.6
C2235 列㔯㷗 78.8 4.8 0.2 0.2 10.2 5.0 0.8
C2236 列㔯㷗 78.6 2.2 0.8 0.2 16.2 1.4 0.6
C2237 卻叱A 71.4 19.2 3.2 0.2 0.6 0.4 0.4 0.2 3.4 1.0
C2238 卻叱A 69.8 21.6 2.8 2.4 0.8 1.8 0.8
C2239 挾㷗 84.6 2.0 0.2 8.0 5.2
C2240 挾㷗 92.2 0.8 6.2 0.8
C2241 崌ⲩ柕 78.4 3.4 17.2 0.8 0.2
C2242 ℏ❝ 69.2 14.0 1.8 2.0 0.8 0.2 2.0 0.2 7.2 1.0 1.6
C2243 ℏ❝ 73.2 20.8 4.2 0.2 0.2 1.4
C2244 ⊿⮖ 73.4 13.0 1.6 2.6 2.2 2.4 1.2 3.6
C2245 ⊿⮖ 73.4 8.2 2.0 12.4 2.8 1.2
C2246 ⋿㷗 63.6 10.0 1.2 0.6 2.4 0.4 9.6 7.2 5.0
C2247 ⋿㷗 62.2 16.4 1.6 1.4 1.0 0.2 14.8 1.2 1.2
C2248 ⋿㷗 89.4 2.6 0.4 6.2 1.4



 
 
 
 
 
 

ዋ෫ဂ৞ў߻ഏТ۟ޑຝᏢϩ݋Ϸྍ୔ࣴز 

 11 

濑ᵊ濒Ʊ䰯壆⃄㙎 

䴙妰↮㜸䳸㝄⤪⚾ᶱ㇨䣢ˤ⚾ᷕ㇨㚱㧋⑩ẍⶎᶲ炼⎛ᶳ⮵奺䶂掉⁷㌺↿㕡⺷炻⏰

䎦㭷ẞ㧋⑩冯℞Ṿ㧋⑩ᷳ攻䘬䚠Ụ⿏炻䲭刚崲㶙堐䣢ℑẞ昞䇯ᷳ攻䘬䚠Ụ䦳⹎崲檀炻

劍柷刚㍍役䘥刚䓂军㶙啵刚⇯堐䣢 2 ẞ昞䇯ᷳ攻䘬䚠Ụ䦳⹎庫Ỷˤ㒂㬌炻㛔㔯⇑䓐昶

Ⰼ⺷佌普↮㜸㕡㱽⮯ 48 ẞ昞䇯㧋⑩⋨↮䁢 AˣB ℑ⣏佌ℙ 5 ᾳ佌普炻᷎ὅ㒂↮佌䳸㝄

㈦↢⎬佌普昞䇯ᷕ昞⛇⿏岒䘬℟橼䈡⽝炻䳸㝄⤪⚾⚃␴堐⚃ˣ堐Ḽ㇨䣢ˤ 

䫮侭⽭枰婒㖶䘬㗗䴙妰⬠㕡㱽晾䃞⛐昞䇯↮佌ᶲ㍸ὃḮ䚠⮵⭊奨ᶼ㚱䓐䘬㝞㥳

炷⚾ᶱ炸炻Ữ㛔䞼䨞⍿⇘↮㜸㧋⑩㔠慷䘬旸⇞炻㇨⺢䩳䘬↮栆㧉⺷暋⃵⬀⛐䔷㺷ˤἳ

⤪Ⱄ㕤䫔 B1 栆䘬 C2242ˣC2244 ␴ C2216 䫱㧋⑩ḇ冯䫔 B2-1 栆昞䇯℟㚱䚠Ụ⿏炻⛐

↮佌ᶲỤ᷶㧉䧄ℑ⎗ˤ忁䎦尉ẍ㧋⑩ C2216 㚨䁢㖶栗炻ᶵ忶劍⍫侫昞䇯䘬ℏ⏓䈑䳬ㆸ

堐炷堐⚃炸炻㧋⑩ C2216 晾⚈䞛劙⏓慷䈡⇍檀炷忼 19.8%炸侴冯䫔 B2-1 栆昞䇯⿏岒

䚠Ụ炻Ữ昞⛇ᷕ↢䎦Ḯ䚠䔞㔠慷䘬䡛愠渥岒䓇䈑㭤橼炷2.8%炸␴䌬㬎ⱑ⯹炷1.8%炸炻

㔜橼⿏岒ṵ冯䫔 B1 栆昞䇯庫䁢㍍役ˤ⎎⢾⍰⤪⛐䫔 B2-2 ␴ A2 栆昞䇯ᷕ↮⇍↢䎦ᶵ

␴媏䘬㧋⑩ C2207 ␴ C2214炻䓂军㚱ṃ昞栆炷䈡⇍㗗䫔 A1 ␴ A2 栆昞䇯炸Ụ᷶⎗ℵ䳘

↮䁢ᶨṃ⮷栆⇍炻忁ṃ䎦尉䘬⬀⛐⍵㗈↢㧋⑩㔠慷ᶵ嵛䘬旸⇞炻㛒Ἦ劍傥㒜⃭㧋⑩㔠

慷炻⮯ἧ䴙妰↮佌䳸㝄㚜冣⬴┬ˤᶵ忶䫮侭娵䁢⌛ὧ䚖⇵⺢䩳䘬↮栆㝞㥳᷎ᶵ⬴伶炻

Ữ冯㼶㷾⍲㴟ⲥℑⱠ䘬⛘岒側㘗℟㚱⎰䎮ᶼ列⤥䘬⮵ㅱ斄Ὢ炻婒㖶㛔㔯㇨⺢䩳䘬↮栆

㝞㥳⛐㼶㷾䘬⎚⇵昞☐䞼䨞ᶲ℟㚱⮎岒シ佑ˤ 

⛐㛔㔯䘬↮栆㝞㥳ᷕ炻䫔 A ⣏栆昞䇯㗗ẍ昞⛇ᷕ↢䎦⣏慷㰱䧵ⱑ⯹䁢䈡⽝炻᷎ὅ

㒂嬲岒ⱑ⯹䘬㔠慷⣂⮉ℵ䳘↮䁢 A1 ␴ A2 栆昞䇯烊䫔 B ⣏栆昞䇯⇯⸦᷶㰺㚱ⱑ⯹ㆸấ炻

⎗ℵ䳘↮䁢ẍ䡛愠渥岒䓇䈑㭤橼䁢䈡⽝䘬䫔 B1 栆昞䇯ˣẍ䞛劙柮䰺䁢ᷣ天ℏ⏓䈑ㆸấ

䘬䫔 B2-1 栆昞䇯炻ẍ⍲ẍ⏓揝⛇⛀䁢䈡⽝䘬䫔 B2-2 栆昞䇯ˤẍᶳ⮯↮⇍㍷徘⎬栆昞

䇯䘬昞⛇䈡⿏␴侫⎌㔯⊾側㘗炻䚠斄屯㕁婳⍫侫堐⚃焍ℕˣ⚾⚃焍ḅ␴旬抬ᶨ㇨䣢ˤ 

䧪 �ͳ朜濣 

Ⱄ㕤㛔栆昞䇯䘬㧋⑩ℙ㚱 6 ẞ炻➢㛔䈡⽝䁢ℏ⏓䈑䳬ㆸẍ㰱䧵ⱑ⯹␴嬲岒ⱑ⯹䁢

ᷣ炻℞ᷕẍ䞪ⱑˣ䞪岒㲍ⱑˣ㜧ⱑˣ䠔枩ⱑˣ嬲岒䞪ⱑ䫱ⱑ⯹㚨䁢ⷠ夳炻Ṏ㚱⮹慷䞛

劙␴⏓揝⛇⛀䫱ˤῤ⼿㲐シ䘬㗗冯℞Ṿ昞栆䚠㭼炻㛔栆昞䇯ᷕ䞛劙柮䰺䘬⏓慷䚠⮵庫

Ỷ炷⚾⚃炸ˤ⛐昞䇯㔜橼⿏岒ᶲ炻㛔栆昞䇯䘬⣦䞪⭮⹎ῷ檀炻䞪䳂ℏ⏓䈑㭼ἳ⛐
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15.6%军 44.2%ᷳ攻炻⸛⛯䁢 31.3%炻ℏ⏓䈑䰺⼹ẍ䰿䞪䫱䳂⯭⣂炻⏰䧄奺᪫㫉䧄奺䉨炻

⚈㬌忁栆昞䇯⣏⣂䁢䰿䞪昞ㆾ㗗㤝䰿䞪昞炷堐ℕ炸ˤ䓙㕤㛔䞼䨞ᷕ㬌昞栆䘬㧋⑩䘮↢

⛇冒⋿㷗怢⛨炻⚈㬌悥Ⱄ㕤挾㷗栆✳㔯⊾炷堐Ḽ炸ˤ 

堐⚃烉䴙妰↮佌⼴⎬栆昞䇯䘬䞪䳂ℏ⏓䈑䳬ㆸ䘦↮㭼堐 

 
 *1-*4 冯堐ᶱ䚠⎴ˤ 

䴙妰↮佌
⮎槿⭌

䶐嘇
怢⛨

傂橼

ĩ䷥慷Ī
䞛劙*1 懨攟䞛 䌬㬎ⱑ*2 桐⊾䀓

ㆸⱑ
剙ⲿⱑ 㰱䧵ⱑ*3 嬲岒ⱑ*4

䡛愠渥岒

䓇䈑㭤橼

⏓揝⛇

⛀

ᶵ德⃱

䣎䈑

C2201 ⋿㷗 61.8 2.8 1.2 18.2 15.6 0.4
C2217 ⋿㷗 84.4 0.8 0.2 6.8 7.6 0.2
C2209 ⋿㷗 73.0 3.8 0.2 10.2 11.8 1.0
C2204 ⋿㷗 72.6 1.2 9.8 14.2 0.6 1.6
C2202 ⋿㷗 55.8 3.4 0.6 23.6 12.8 0.8 3.0
C2213 ⋿㷗 64.6 4.4 0.8 20.4 9.0 0.8
C2206 ⋿㷗 84.0 0.4 13.6 2.0
C2229 ⋿㷗 87.6 1.2 9.4 0.4 0.4 1.0
C2240 挾㷗 92.2 0.8 6.2 0.8
C2218 ⋿㷗 94.8 0.4 4.0 0.8
C2224 ⋿㷗 66.2 6.2 27.0
C2233 㛃⬱-歱欂Ⱉ 84.6 3.0 12.0 0.4
C2227 ⋿㷗 93.0 0.8 0.2 5.6 0.2 0.2
C2210 ⋿㷗 87.2 2.0 0.2 9.0 0.2 1.0 0.4
C2215 ⋿㷗 80.6 4.4 0.2 12.6 2.2
C2211 ⋿㷗 82.4 1.0 10.4 2.0 4.2
C2214 ⋿㷗 85.0 4.0 0.8 5.0 5.2
C2239 挾㷗 84.6 2.0 0.2 8.0 5.2
C2223 ⋿㷗 85.0 4.4 0.6 9.0 0.2 0.6 0.2
C2225 ⋿㷗 80.0 6.2 0.2 11.6 0.6 1.4
C2248 ⋿㷗 89.4 2.6 0.4 6.2 1.4
C2232 㛃⬱-歱欂Ⱉ 81.6 7.0 0.2 8.8 2.4
C2203 ⋿㷗 96.6 1.6 1.6 0.2
C2241 崌ⲩ柕 78.4 3.4 17.2 0.8 0.2
C2236 列㔯㷗 78.6 2.2 0.8 0.2 16.2 1.4 0.6
C2235 列㔯㷗 78.8 4.8 0.2 0.2 10.2 5.0 0.8
C2245 ⊿⮖ 73.4 8.2 2.0 12.4 2.8 1.2
C2230 㛃⬱-歱欂Ⱉ 72.8 7.0 1.2 1.2 0.2 14.8 2.4 0.4
C2219 ⋿㷗 74.0 9.8 0.4 0.4 13.8 1.0 0.6
C2246 ⋿㷗 63.6 10.0 1.2 0.6 2.4 0.4 9.6 7.2 5.0
C2247 ⋿㷗 62.2 16.4 1.6 1.4 1.0 0.2 14.8 1.2 1.2
C2242 ℏ❝ 69.2 14.0 1.8 2.0 0.8 0.2 2.0 0.2 7.2 1.0 1.6
C2244 ⊿⮖ 73.4 13.0 1.6 2.6 2.2 2.4 1.2 3.6
C2216 ⋿㷗 72.0 19.8 1.2 1.8 1.4 2.8 0.8 0.2
C2231 㛃⬱-歱欂Ⱉ 77.0 12.0 2.0 7.2 1.8
C2243 ℏ❝ 73.2 20.8 4.2 0.2 0.2 1.4
C2238 卻叱A 69.8 21.6 2.8 2.4 0.8 1.8 0.8
C2237 卻叱A 71.4 19.2 3.2 0.2 0.6 0.4 0.4 0.2 3.4 1.0
C2208 ⋿㷗 94.2 4.6 0.2 0.4 0.6
C2234 㛃⬱-歱欂Ⱉ 67.2 25.2 2.4 0.2 1.6 1.6 1.2 0.6
C2205 ⋿㷗 76.4 19.8 1.4 1.0 1.2 0.2
C2228 ⋿㷗 85.4 3.8 0.4 0.2 10.2
C2226 ⋿㷗 81.0 3.2 0.8 0.8 14.2
C2221 ⋿㷗 96.2 0.6 0.6 2.6
C2207 ⋿㷗 92.6 0.4 7.0
C2222 ⋿㷗 94.2 2.4 0.6 0.4 2.4
C2212 ⋿㷗 96.6 1.6 0.2 1.6
C2220 ⋿㷗 88.2 3.2 0.4 1.8 1.4 5.0

A1

A2

B1

B2-1

B2-2
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堐Ḽ烉⎬栆昞䇯䘬ℏ⏓䈑䈡⿏ˣ㇨Ⱄ㔯⊾㛇䚠⍲㇨⊭⏓䘬㧋⑩䶐嘇 

 
  

佌普 㔠慷

ńĳĳıĲĩ⋿㷗Īˣńĳĳıĳĩ⋿㷗Īˣńĳĳıĵĩ⋿㷗Īˣńĳĳıĺĩ⋿㷗ĪˣńĳĳĲĴĩ⋿㷗Īˣ

ńĳĳĲĸĩ⋿㷗Ī

ńĳĳıĴĩ⋿㷗Īˣńĳĳıķĩ⋿㷗ĪˣńĳĳĲıĩ⋿㷗ĪˣńĳĳĲĲĩ⋿㷗ĪˣńĳĳĲĵĩ⋿㷗Īˣ

ńĳĳĲĶĩ⋿㷗ĪˣńĳĳĲĹĩ⋿㷗ĪˣńĳĳĳĴĩ⋿㷗Īˣńĳĳĳĵĩ⋿㷗ĪˣńĳĳĳĶĩ⋿㷗Īˣ

ńĳĳĳĸĩ⋿㷗Īˣńĳĳĳĺĩ⋿㷗ĪˣńĳĳĴĳĩ㛃⬱歱欂ⰙĪˣńĳĳĴĴĩ㛃⬱歱欂ⰙĪˣ

ńĳĳĴĺĩ挾㷗Īˣńĳĳĵıĩ挾㷗ĪˣńĳĳĵĹĩ⋿㷗Ī

ńĳĳĲķĩ⋿㷗ĪˣńĳĳĲĺĩ⋿㷗ĪˣńĳĳĴıĩ㛃⬱歱欂ⰙĪˣńĳĳĴĶĩ列㔯㷗ĪˣńĳĳĴķĩ列㔯

㷗ĪˣńĳĳĵĲĩ崌ⲩ柕Īˣńĳĳĵĳĩℏ❝Īˣńĳĳĵĵĩ⊿⮖ĪˣńĳĳĵĶĩ⊿⮖Īˣńĳĳĵķĩ⋿

㷗Īˣńĳĳĵĸĩ⋿㷗Ī

ńĳĳıĶĩ⋿㷗ĪˣńĳĳıĹĩ⋿㷗ĪˣńĳĳĴĲĩ㛃⬱歱欂ⰙĪˣńĳĳĴĵĩ㛃⬱歱欂ⰙĪˣ

ńĳĳĴĸĩ卻叱łĪˣńĳĳĴĹĩ卻叱łĪˣńĳĳĵĴĩℏ❝Ī

ńĳĳıĸĩ⋿㷗ĪˣńĳĳĲĳĩ⋿㷗Īˣńĳĳĳıĩ⋿㷗ĪˣńĳĳĳĲĩ⋿㷗Īˣńĳĳĳĳĩ⋿㷗Īˣ

ńĳĳĳķĩ⋿㷗ĪˣńĳĳĳĹĩ⋿㷗Ī

11

7

7

A1

A2

B1

B2-1

B2-2

6

17

婒㖶

Ȇ㔯⊾㛇䚠烉挾㷗栆✳

Ȇ⣦䞪⭮⹎Ỷ炻ẍ䰿䞪䁢ᷣ炻⮹㔠䁢ᷕ䞪ㆾ㲍岒炻㶀怠⹎ᷕ䫱ˤ

Ȇ悐↮昞䇯⏓㚱⮹慷懨攟䞛ㆾ㰱䧵ⱑ⯹䘬ㆸ↮ˤ

Ȇ㔯⊾㛇䚠烉挾㷗栆✳

Ȇẍ䡛愠渥岒䓇䈑㭤橼␴䞛劙柮䰺䁢ᷣ炻ℑ侭㔠慷Ḻ㚱㴰攟ˤ

Ȇ⎗夳⮹慷䌬㬎ⱑˣᶵ德⃱䣎䈑␴⏓揝⛇⛀ˤ

Ȇ㔯⊾㛇䚠烉挾㷗栆✳İ崌ⲩ柕栆✳

Ȇ⮎槿⭌䶐嘇烉

Ȇ⣦䞪⭮⹎ῷ檀炻ᷕ䞪䁢ᷣ炻悐↮䁢䰿䞪炻㶀怠⹎Ἓˤ

Ȇ昌ᶨẞ㲍岒昞⢾炻℞检㧋⑩⣦䞪⭮⹎ῷ檀炻ᷕ䞪䁢ᷣ炻㶀怠⹎Ἓˤ

Ȇ㚱⣂ẞ㲍岒昞炻℞检㧋⑩晾⣦ᷕ䞪ʇ䰿䞪炻Ữ⣦䞪⭮⹎Ỷ炻㶀怠⹎ᷕ䫱ˤ

Ȇ崭忶⋲㔠䘬㧋⑩㚱⮹姙⏓揝⛇⛀䘬ㆸ↮ˤ

Ȇ⮎槿⭌䶐嘇烉

Ȇᷣ天ㆸ↮㗗㰱䧵ⱑ⯹␴嬲岒ⱑ⯹ˤ

Ȇ䞛劙㭼ἳỶġˤ

Ȇ⮎槿⭌䶐嘇烉

Ȇ⣦䞪⭮⹎檀炻⣏⣂㗗䰿䞪ʇ㤝䰿䞪炻㶀怠⹎ᷕ䫱ῷἛˤ

Ȇ㔯⊾㛇䚠烉挾㷗栆✳İ崌ⲩ柕栆✳

Ȇᷣ天ㆸ↮㗗䞛劙ˤ

Ȇ㚱⮹姙懨攟䞛⍲⏓揝⛇⛀䘬ㆸ↮ˤ

Ȇ㔯⊾㛇䚠烉卻叱栆✳İ挾㷗栆✳İ崌ⲩ柕栆✳

Ȇ⮎槿⭌䶐嘇烉

Ȇᷣ天ㆸ↮㗗⏓揝⛇⛀炻㫉天ㆸ↮㗗䞛劙ˤ

Ȇ⮎槿⭌䶐嘇烉

Ȇᷣ天ㆸ↮㗗㰱䧵ⱑ⯹炻㫉天ㆸ↮㗗䞛劙ˤ
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堐ℕ烉⎬栆昞䇯䘬栗⽖䳬㥳䈡⿏堐 

 
  

䴙妰佌普 ⮎槿⭌䶐嘇 怢⛨⎵䧙 昞䇯⿏岒 䰺⼹(㚨⣏䰺⼹)
mm

昞⇍ ⚻⹎ 㶀怠⹎

C2201 ⋿㷗 䀘湹刚⣦䞪丑䲳昞 0.2~0.8 (2.5) 䰿炼㤝䰿䞪昞 䧄奺䉨 ᷕ䫱

C2217 ⋿㷗 䲭墸刚⣦䞪昞 0.1~1.0 (1.8) ᷕ炼䰿䞪昞 䧄奺䉨 ᷕ䫱炼ⶖ

C2209 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 0.2~1.2 (1.5) 䰿䞪昞 㫉䧄奺炼㫉⚻䉨 Ἓ炼ᷕ䫱

C2204 ⋿㷗 䲭墸刚⣦䞪䳈朊昞 0.2~1.0 (1.2) 䰿䞪昞 䧄奺䉨 Ἓ炼ᷕ䫱

C2202 ⋿㷗 䲭墸刚⣦䞪昞 0.2~1.2 (1.6) 䰿䞪昞 䧄奺炼㫉䧄奺䉨 Ἓ

C2213 ⋿㷗 䀘湹刚⣦䞪昞 0.1~1.2 (2.0) 䰿炼㤝䰿䞪昞 䧄奺䉨 ⶖ

C2206 ⋿㷗 湫墸刚⣦䞪丑䲳昞 0.2~1.5 (2.0) 䰿炼㤝䰿䞪昞 㫉䧄奺炼㫉⚻䉨 ᷕ䫱

C2229 ⋿㷗 䀘湹刚⣦䞪昞 0.3~0.8 (1.2) 䰿炼ᷕ䞪昞 䧄奺䉨 Ἓ

C2240 挾㷗 湫墸刚⣦䞪丑䲳昞 0.2~1.0 (1.2) 䰿䞪昞 㫉䧄奺炼㫉⚻䉨 ᷕ䫱

C2218 ⋿㷗 䀘湹刚⣦䞪丑䲳昞 0.2~0.4 (1.2) ⣦䳘䞪㲍岒昞 䧄奺䉨 Ἓ

C2224 ⋿㷗 䲭墸刚⣦䞪昞 0.1~2.0 (3.2) 㤝䰿䞪昞 䧄奺炼㫉䧄奺䉨 ⶖ

C2233 㛃⬱-歱欂Ⱉ 䀘湹刚⣦䞪昞 0.2~0.8 (1.0) 䰿䞪昞 䧄奺炼㫉䧄奺䉨 ᷕ䫱炼Ἓ

C2227 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 0.2~1.0 (1.8) 䰿䞪昞 㫉䧄奺䉨 Ἓ

C2210 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 0.2~1.0 (1.2) 䰿䞪昞 䧄奺䉨 ᷕ䫱炼ⶖ

C2215 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 0.2~0.6 (1.0) ᷕ䞪昞 㫉⚻炼⚻䉨 ᷕ䫱炼ⶖ

C2211 ⋿㷗 湫墸刚⣦䞪丑䲳昞 0.3~1.2 (1.8) 䰿䞪昞 䧄奺䉨 Ἓ炼ᷕ䫱

C2214 ⋿㷗 䲭墸刚⣦䞪昞 0.1~0.8 (1.2) 䰿䞪昞 䧄奺䉨 ᷕ䫱

C2239 挾㷗 湫墸刚⣦䞪丑䲳昞 0.2~1.0 (1.2) 䰿䞪昞 㫉䧄奺䉨 ᷕ䫱炼ⶖ

C2223 ⋿㷗 湫墸刚⣦䞪丑䲳昞 0.1~0.6 (1.0) ᷕ䞪昞 䧄奺䉨 ᷕ䫱炼Ἓ

C2225 ⋿㷗 䀘湹刚⣦䞪昞 0.1~1.0 (1.2) 䰿炼ᷕ䞪昞 䧄奺䉨 ⶖ炼ᷕ䫱

C2248 ⋿㷗 䲭墸刚⣦䞪昞 0.1~0.5 (0.8) ᷕ䞪昞 㫉䧄奺䉨 ᷕ䫱炼Ἓ

C2232 㛃⬱-歱欂Ⱉ 䀘湹刚⣦䞪昞 0.4~1.0 (1.2) 䰿䞪昞 䧄奺䉨 Ἓ

C2203 ⋿㷗 㨁䲭刚⣦䳘䞪䳈朊昞 <0.1~0.2 (0.5) ⣦䳘䞪㲍岒昞 䧄奺炼㫉䧄奺䉨 Ἓ

C2241 崌ⲩ柕 䲭墸刚⣦居⯹昞 0.2~0.4 (0.6) ᷕ䞪昞 㫉⚻炼㫉䧄奺䉨 Ἓ炼ᷕ䫱

C2236 列㔯㷗 湫墸刚⣦䞪丑䲳昞 0.3~0.6 (1.5) ᷕ炼䰿䞪昞 㫉⚻䉨 ᷕ䫱

C2235 列㔯㷗 䲭墸刚⣦居⯹昞 0.2~0.5 (0.7) ᷕ䞪昞 㫉⚻䉨 Ἓ炼ᷕ䫱

C2245 ⊿⮖ 䲭墸刚⣦居⯹昞 0.2~1.0 (2.0) 䰿䞪昞 䧄奺炼㫉䧄奺䉨 ᷕ䫱炼ⶖ

C2230 㛃⬱-歱欂Ⱉ 䲭墸刚⣦居⯹昞 0.5~1.2 (1.4) 䰿䞪昞 㫉⚻䉨 Ἓ

C2219 ⋿㷗 䲭墸刚⣦居⯹昞 0.3~0.4 (0.7) ᷕ䞪昞 ⚻炼㫉⚻䉨 Ἓ

C2246 ⋿㷗 䲭墸刚⣦䞪昞 0.2~0.5 (2.0) ᷕ䞪昞 䧄奺䉨 Ἓ炼ᷕ䫱

C2247 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 0.2~0.4 (1.0) ᷕ䞪昞 䧄奺䉨 Ἓ

C2242 ℏ❝ 䲭墸刚⣦居⯹昞 0.2~0.5 (1.0) ᷕ炼䰿䞪昞 㫉䧄奺炼㫉⚻䉨 ᷕ䫱

C2244 ⊿⮖ 䲭墸刚⣦居⯹丑䲳昞 0.2~1.0 (1.2) 䰿䞪昞 㫉䧄奺䉨 ⶖ炼ᷕ䫱

C2216 ⋿㷗 䀘湹刚⣦䞪丑䲳昞 0.1~0.4 (0.6) ᷕ䞪昞 㫉䧄奺炼㫉⚻䉨 Ἓ

C2231 㛃⬱-歱欂Ⱉ 湫墸刚⣦䞪昞 0.1~0.5 (2.0) 䰿炼ᷕ䞪昞 䧄奺䉨 Ἓ炼ᷕ䫱

C2243 ℏ❝ 䀘湹刚⣦䞪丑䲳昞 0.1~0.3 (0.5) 䳘炼ᷕ䞪昞 㫉䧄奺䉨 ᷕ䫱炼Ἓ

C2238 卻叱-A 䲭墸刚⣦䞪丑䲳昞 0.1~0.3 (0.4) 䳘炼ᷕ䞪昞 䧄奺䉨 Ἓ

C2237 卻叱-A 䲭墸刚⣦䞪丑䲳昞 0.1~0.4 (0.7) ᷕ䞪昞 䧄奺炼㫉䧄奺䉨 Ἓ

C2208 ⋿㷗 䀘湹刚㲍岒昞 <0.1~0.2 ⣦ᷕ䞪㲍岒昞 䧄奺䉨 Ἓ

C2234 㛃⬱-歱欂Ⱉ 㘿墸刚⣦䞪昞 0.1~0.6 (1.0) ᷕ炼䰿䞪昞 䧄奺䉨 ᷕ䫱

C2205 ⋿㷗 䀘湹刚⣦䞪昞 0.1~0.5 (1.2) ᷕ䞪昞 䧄奺䉨 Ἓ

C2228 ⋿㷗 㨁䲭刚⣦䞪丑䲳昞 0.1~1.0 (2.0) 䰿䞪昞 㫉⚻䉨 ᷕ䫱

C2226 ⋿㷗 㨁䲭刚⣦䞪昞 0.1~0.5 (1.6) ᷕ炼䰿䞪昞 㫉⚻䉨 ᷕ䫱炼ⶖ

C2221 ⋿㷗 䲭墸刚⣦䞪䳈朊昞 炼 ⣦䳘䞪㲍岒昞 炼 Ἓ

C2207 ⋿㷗 㨁䲭刚⣦䞪䳈朊昞 炼 ⣦䳘䞪㲍岒昞 炼 Ἓ

C2222 ⋿㷗 䲭墸刚⣦䞪昞 炼 ⣦䳘䞪㲍岒昞 㫉⚻炼㫉䧄奺䉨 Ἓ

C2212 ⋿㷗 䀘湹刚㲍岒昞 炼 ⣦䳘䞪㲍岒昞 炼 Ἓ

C2220 ⋿㷗 䲭墸刚⣦䞪丑䲳昞 0.1~0.6 (1.0) ᷕ䞪昞 䧄奺䉨 ᷕ䫱

A1

A2

B1

B2-1

B2-2
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䧪 �ʹ朜濣 

䫔 A2 栆昞䇯⇯⊭㊔Ḯ 17 ẞ㧋⑩炻䈡⽝㗗昞☐ᷕẍ㰱䧵ⱑ⯹䁢ᷣ天ㆸ↮炻℞ᷕẍ

䞪ⱑ⯹㚨䁢ⷠ夳炻㫉天ㆸ↮⇯㗗䞛劙柮䰺炻⎎⢾㚱崭忶⋲㔠䘬㧋⑩ᷕ⏓揝⛇⛀ḇ㚱慵

天⿏炷⚾⚃炸ˤ㛔栆昞䇯䘬⣦䞪⭮⹎忂ⷠῷỶ炻昌Ḯ㧋⑩ C2224 ᷳ⢾炻䞪䳂悐↮䘬㭼

ἳṳ㕤 3.4%军 20.0%ᷳ攻炻⸛⛯䁢 13.2%ˤ晾䃞䞪䳂ℏ⏓䈑⭮⹎庫Ỷ炻Ữ䰺⼹ẍ䰿䞪

䁢ᷣ炻⎒㚱⮹㔠㧋⑩Ⱄ㕤ᷕ䞪昞炻柮䰺⇯⣂䁢䧄奺ʇ㫉䧄奺䉨炻㚱 2 ẞ㧋⑩Ⱄ㕤⣦䳘

䞪㲍岒昞炷堐ℕ炸ˤⰔ㕤㬌栆⇍昞䇯䘬㔯⊾㛇䚠⣏⣂䁢挾㷗栆✳㔯⊾炻⎒㚱Ἦ冒㛃⬱

炼歱欂Ⱉ怢⛨䘬 2 ẞ䀘湹刚⣦䞪昞㚱⎗傥㗗⸜ẋ庫㘂䘬崌ⲩ柕栆✳㔯⊾炷堐Ḽ炸ˤ 

䧪 �ͳ朜濣 

䫔 B1 栆昞䇯⊭㊔Ḯ 11 ẞ㧋⑩炻䈡⽝㗗昞䇯ᷕ↢䎦䡛愠渥岒䓇䈑㭤橼炻䞛劙柮䰺

ḇ㗗慵天䳬ㆸ炷⚾⚃炸炻ℑ侭⛐㔠慷ᶲ⏰䎦䚠Ḻ㴰攟䘬䎦尉炻⛐ẍ䓇䈑㭤橼䁢ᷣ䘬昞

䇯ᷕ䞛劙⏓慷庫Ỷ炻䚠⍵䘬⛐䓇䈑㭤橼⏓慷庫Ỷ䘬㧋⑩ᷕ炻⼨⼨⬀⛐⣏慷䞛劙柮䰺

炷堐⚃炸ˤ昌Ḯ䓇䈑㭤橼␴䞛劙ᷳ⢾炻昞䇯ᷕḇ↢䎦⮹慷䌬㬎ⱑ栆␴⏓揝⛇⛀炷⚾

⚃炸ˤ㛔栆昞䇯䘬⣦䞪⭮⹎⛐ 21.2%军 37.8%ᷳ攻炻⸛⛯䁢 27.6%ˤ㧋⑩⣏⣂Ⱄ㕤ᷕ

䞪昞炻⮹㔠䁢䰿䞪昞炻⣦䞪柮䰺忂ⷠ庫䳘炻⣏⣂䁢㫉⚻䉨炻㶀怠⹎庫Ἓ炷堐ℕ炸ˤⰔ

㕤㬌栆昞䇯䘬↢⛇怢⛨⊭㊔Ḯ⋿㷗炷4 ẞ炸ˣ列㔯㷗炷2 ẞ炸ˣℏ❝炷1 ẞ炸ˣ⊿⮖

炷2 ẞ炸ˣ崌ⲩ柕炷1 ẞ炸⍲㛃⬱炼歱欂Ⱉ怢⛨炷1 ẞ炸炷堐Ḽ炸ˤ忶⍣䘬䞼䨞ㆸ㝄㚦

䴻㊯↢㬌䧖⣦㚱䓇䈑㭤橼䘬昞䇯⛐⸜ẋ庫㖑䘬卻叱 A 怢⛨᷎ᷕ㛒䘤䎦炷Tsang炻1992烉

113炸炻⚈㬌㍐㷔㛔栆昞䇯ᷣ天Ⱄ㕤挾㷗␴崌ⲩ柕栆✳㔯⊾炻⛐⸜ẋ㚜㖑䘬卻叱栆✳㔯

⊾㗪㛇⎗傥⯂㛒↢䎦炻军⮹⛐卻叱 A 怢⛨ᷕ㗗⤪㬌ˤ 

䧪 �ʹǦͳ朜濣 

䫔 B2-1 栆昞䇯⊭㊔Ḯ 7 ẞ㧋⑩ˤ忁栆昞䇯䘬ℏ⏓䈑ẍ䞛劙柮䰺䁢ᷣ炻℞Ṿㆸ↮䘬

㭼ἳ䘮Ỷ炻⎒㚱⼰⮹慷䘬懨攟䞛␴⏓揝⛇⛀ㆸ↮↢䎦炷⚾⚃炸ˤ㛔栆昞䇯昌Ḯᶨẞ㲍

岒昞ᷳ⢾炻℞检㧋⑩⣦䞪⭮⹎ṳ㕤 23.0%-32.8%ᷳ攻炻⸛⛯䁢 27.5%炻冯䫔 B1 栆昞䇯

䘬⸛⛯ῤ⋩↮㍍役ˤ䚠庫㕤℞Ṿ昞栆炻㛔栆昞䇯䘬䞪䳂ℏ⏓䈑䰺⼹庫䳘炻⣂㔠㧋⑩Ⱄ

㕤ᷕ䞪昞ㆾ㗗䳘䞪炼ᷕ䞪昞炻⎒㚱⮹㔠⣦䞪庫䰿炻柮䰺⚻⹎⇯⣏⣂㗗䧄奺䉨ㆾ㫉䧄奺

䉨炻㶀怠⹎Ἓ炷堐ℕ炸ˤ㛔栆昞䇯䘬㇨Ⱄ⸜ẋ㚱 2 ẞ㗗↢⛇冒卻叱 A 怢⛨炻Ⱄ㕤⸜ẋ

庫㖑䘬卻叱栆✳㔯⊾炻℞Ṿ↢⛇冒⋿㷗␴ℏ❝怢⛨䘬昞䇯⇯Ⱄ㕤挾㷗栆✳㔯⊾炻⎎⢾
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↢⛇冒㛃⬱歱欂Ⱉ怢⛨䘬 2 ẞ㧋⑩⇯ᶵ㌺昌Ⱄ㕤⸜ẋ庫㘂䘬崌ⲩ柕栆✳㔯⊾䘬⎗傥

炷堐Ḽ炸ˤ㔜橼侴妨㛔栆昞䇯䘬㇨Ⱄ⸜ẋ⊭㊔Ḯ卻叱ˣ挾㷗␴崌ⲩ柕栆✳㔯⊾炻シ␛

叿⛐⎚⇵㼶㷾炻ᶵ婾⸜ẋ㖑㘂䘮㚱ἧ䓐㬌栆岒⛘䘬昞☐ˤ 

䧪 �ʹǦʹ朜濣 

䫔 B2-2 栆昞䇯⊭㊔Ḯ 7 ẞ㧋⑩炻℞䈡⽝㗗ẍ⏓揝⛇⛀䁢ᷣ天ㆸ↮炻ẍ䞛劙䁢㫉天

ㆸ↮炷⚾⚃炸炻悐↮昞䇯怬㚱⮹慷懨攟䞛␴䞪ⱑⱑ⯹ˤᶵ忶㛔栆昞䇯ᷕ㚱 4 ẞⰔ㕤⣦

䳘䞪㲍岒昞炻䞪䳂ℏ⏓䈑㭼ἳỶ㕤 10%炻℞检 3 ẞ㧋⑩⣦䞪⭮⹎ṳ㕤 11.8%-19.0%ᷳ

攻炻⣦䞪⭮⹎ḇ䚠⮵庫Ỷˤ㇨⣦䞪䰺⣂䁢⏓揝⛇⛀炻⣏农䁢㫉⚻䉨䘬ᷕ䞪军䰿䞪炻㶀

怠⹎ᷕ䫱炷堐ℕ炸ˤ⮵㕤㬌栆昞䇯炻㛔䞼䨞㇨↮㜸䘬㧋⑩䘮↢⛇冒⋿㷗怢⛨炻⚈㬌⸜

ẋ䘮Ⱄ㕤挾㷗栆✳㔯⊾炷堐Ḽ炸ˤ 

▙Ʊ壌妔 

⛐⛘岒ᶲ炻㼶㷾佌Ⲟˣ冢䀋大⋿悐␴ᷕ⚳㜙⋿悐㚱叿ᶵ⎴䘬⣏⛘㥳忈側㘗炻⚈㬌

䘤⯽↢⎬℟䈡刚䘬⛘岒冯㰱䧵䈑䈡⿏炻㍸ὃḮ㛔㔯忚埴昞⛇㸸⋨䞼䨞䘬➢䢶ˤ 

㼶㷾佌Ⲟ昌Ḯ㚨大“䘬剙ⵤᷳ⢾炻⣏悥㗗䌬㬎ⱑ䄼ⱑ㳩㥳ㆸ䘬䀓Ⱉ佌Ⲟ炻䓇ㆸ⸜

ẋ⎗⮵㭼㕤冢䀋Ⲟᶲ䘬ᷕ㕘ᶾ䀓Ⱉ㳣≽炷昛㬋⬷炻1990炸ˤ䓙㕤㔜ᾳ䀓Ⱉ㳣≽㨇⇞冯

⋿ᷕ⚳㴟䘬㴟⸽㒜⻝㚱斄炻⚈㬌ᶨ忋ᷚ䘬䌬㬎ⱑ☜䘤ḇ⊭㊔Ḯᷕ⋿⋲Ⲟˣ㴟⋿Ⲟˣ暟

ⶆ⋲Ⲟ⍲ᷕ⚳⣏映㜙⋿㱧㴟䘬ᶨṃ䌬㬎ⱑⲞⵤ炷Chung et al.炻1994炸ˤ㼶㷾佌Ⲟ䘬䀓

Ⱉ䄼ⱑ㬟䴻㔠㫉☜䘤炻⼊ㆸ⣂Ⰼ㫉䘬䌬㬎ⱑ㳩炻⛐䄼ⱑ㳩ᷳ攻㚱ᷕ㕘䴙䞪枩ⱑⰌ攻昼炻

⚈㬌Ⲟⵤ晾䃞㗗ẍ䌬㬎ⱑ䁢ᷣ橼炻Ữḇ㚱⯨悐䘬㰱䧵ⱑ⛘Ⰼ↮ⶫ炷昛㬋⬷炻1990炸ˤ

㟡㒂㼶㷾⛘岒⚾婒㖶㚠㇨徘炻㼶㷾佌Ⲟᶲ↢曚㕤⛘堐䘬ⱑⰌ⊭㊔㼶㷾Ⰼ炷ᷣ天䁢䌬㬎

ⱑˣ䞪㲍ⱑ⍲ℵ䧵⿏䀓Ⱉ䠶⯹ⱑ炸ˣ⥹⧮ⵤⰌ炷䓙揝岒先䳸ㆸ➭䠔䘬揝岒䞛劙䞪ⱑ㇨

䳬ㆸ炸ˣ⮷攨ⵤⰌ炷㚱⫼垚䞪㶟⎰䞛劙䞪䴻懋岒先䳸侴ㆸ䘬懋岒䞪ⱑ炸ˣ㷾大Ⰼ炷㛒

⚢䳸䞪㲍Ⰼ炻堐Ⰼ䁢⏓㚱㚱⫼垚ᷳ䞪岒㲍Ⰼ炸␴役ẋ㴟㾙➮䧵Ⰼ䫱⛘Ⰼ╖ỵ炷柷ᶨ⊌ˣ

㛶⭬⳶炻2017炸炻⎬⛘Ⰼ⛐Ⲟᶲ䘬↮ⶫね⼊⤪⚾⋩㇨䣢ˤῤ⼿斄㲐䘬㗗⎚㕁ᷕ㚦䴻姀

庱忶⍣㼶㷾Ṣ㚦ẍ㷾大Ⰼ↢曚㕤⛘堐䘬䞪岒㲍Ⰼἄ䁢䅺䢂㛸㕁炻䔞⛘ḇ怬䔁㚱㖑㛇䢂

䩗䘬怢⬀炻㬌⛘Ⰼᷣ天↮ⶫ⛐㷾大⛘⋨炻⎎⢾ḇ↢䎦⛐䘥㱁Ⲟᶲ忂㦹军⼴⮖ᶨⷞ炷⚾

⋩炸ˤ㬌⢾炻㼶㷾⛐⯨悐⋨➇䘬⛘堐ḇ央㚱䲭⛇炻㗗䌬㬎ⱑ䘬⛘堐桐⊾䓊䈑炻昛➡㸸

炷1992炸㚦⮯忁ṃ⛘堐䲭⛇␥⎵䁢㜙堃䲭⛇Ⰼ炻ᶵ忶⛐⛘岒⚾婒㖶㚠ᷕ⚈ἄ侭娵䁢㬌
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⛘堐桐⊾䲭⛇Ⱄ㕤㼶㷾Ⰼ䘬ᶨ悐↮炻⚈㬌⛐⛘岒⚾᷎ⷭᷕ㛒䌐䩳㧁䣢↢Ἦ炷柷ᶨ⊌ˣ

㛶⭬⳶炻2017炸ˤ栆Ụね⼊ḇ↢䎦⛐ᶫ伶Ⲟ䘬㜙⊿⋨➇炻㒂⟙⮶ᶫ伶Ⲟ枪晁⋿㕡↢曚

㚱湫㡽刚䰱䞪岒⛇⢌炷㜿攟冰炻1992炸炻ᶵ忶⛐⛘岒⚾ᶲ塓㬠Ⱄ㕤㼶㷾Ⰼᷕ䞪㲍ⱑⰌ

䘬ᶨ悐↮ˤ 

冢䀋Ⲟ⇯ỵ㕤㕘㛇忈Ⱉⷞ炻Ⲟᶲ⛘Ⰼẍ嬲岒ⱑ␴㰱䧵ⱑⰌ䁢ᷣ橼ˤ劍䔍⍣㜙悐㴟

ⱠⰙ傰ᶵ㍸炻冢䀋Ⲟᶲ⛘Ⰼ䘬嬲岒䦳⹎⣏农䓙大⎹㜙怆⡆炻⚈㬌⛐⛘岒↮⋨ᶲ䯉╖↮

䁢大悐㾙㴟⸛⍇䘬䫔⚃䲣㰾䧵Ⰼˣ大悐渻Ⱉⷞ䘬㕘䫔ᶱ䲣㰱䧵ⱑ⋨ˣᷕ⣖Ⱉ傰大侤⊭

㊔暒ⰙⰙ傰冯傲㠩Ⱉ傰䘬䠔枩ⱑ␴㜧ⱑ⋨炻ẍ⍲ᷕ⣖Ⱉ傰㜙侤嬲岒䦳⹎㚨檀䘬⃰䫔ᶱ

䲣嬲岒暄ⱑ⋨炷⚾⋩ᶨ烊ỽ㗍周炻1986炸ˤ⮵㕤冢䀋大⋿悐侴妨炻⺋⣏㴟Ⱡ⸛⍇ᶲ➮

䧵叿㛒⚢䳸䘬䞪㲍岒㰱䧵䈑炻⼨㜙忚ℍⰙ⋨⇯㗗ẍ䞪ⱑˣ枩ⱑ␴㲍ⱑ䁢ᷣ䘬渻Ⱉⷞ㰱

䧵ⱑ⋨炻㚜⼨㜙⛐ᷕ⣖Ⱉ傰ㇵ㚱Ⱄ㕤嬲岒ⱑ䘬䠔枩ⱑˣ嬲岒䞪ⱑ␴㜧ⱑ⛘Ⰼ↢曚炻ᶵ

忶⋿㕡䘬⯷㜙⸛⍇㜙“Ⱉ⋨ḇⰔ㕤㜧ⱑ⋨炷惏ⰔḰ炻1997炸ˤ 

军㕤ᷕ⚳厗⋿⇯⛘岒⸜ẋ⎌侩炻㚦䴻㬟⣂㫉⻟䁰䘬⛘㭤忳≽炻⋨➇⛘岒ḇ䚠⮵墯

暄炷Hsu et al.炻1990炸ˤỵ嗽㜙⋿䘬㴁㰇ˣ䤷⺢ˣ⺋㜙䫱⛘⛐ᷕ䓇ẋ㘂㛇䅽Ⱉ忈Ⱉ忳

≽㛇攻㚦㚱⣏慷䀓Ⱉⱑ☜䘤冯剙ⲿⱑὝℍ炻⼊ㆸ㇨媪䘬ˬ㴁救䱝ᷕ䓇ẋ䀓ㆸⱑⷞ˭炻

⚈㬌剙ⲿⱑ㗗㬌⋨➇䘬ᷣ天ⱑ⿏炷湫㱱䤶炻1998炸ˤ䃞侴⎌ẋ⛘㭤忳≽ḇ⼊ㆸ⣂㡅ⶐ

⣏㥳忈㕟塪ⷞ炻Ờ晐䘤䓇䘬嬲岒ἄ䓐ἧ⼿㕟塪ⷞ⍲℞␐⚵↢曚⛘Ⰼ嬲⼿䚠䔞墯暄ᶼ㶟

Ḫ炷湫廅䫱炻1993炸炻ἳ⤪䤷⺢冯⺋㜙㱧㴟⚈攟㦪炼⋿㽛㕟塪ⷞ忂忶炻ἧ⼿㕟塪ⷞℑ

“䘬ⱑⰌ↢䎦⼰⣏ⶖ䔘炻㕟塪ⷞ大“䘬䅽Ⱉ㛇䀓ㆸⱑⷞᷣ天䁢㛒⍿嬲岒䘬剙ⲿⱑ冯䀓

Ⱉⱑ炻㜙“䘬⸛㼕-㜙Ⱉ嬲岒ⷞ⇯ẍ䇯湣ⱑ䁢ᷣ炻⯨悐↢曚䇯ⱑ␴䀓Ⱉⱑ炻⼴㛇怬㚱剙

ⲿⱑˣ῱㘞ⱑˣ䳘㘞ⱑ␴䃴㔹ⱑ傰䘬Ὕℍ炻㬌⢾⛐漵㴟ᶨⷞḇ⎗夳⇘冯㼶㷾佌Ⲟ䚠⎴

㗪㛇☜䘤䘬䌬㬎ⱑ㳩炷䤷⺢䚩⛘岒䣎䈑⯨炻1985炸ˤ 

ᶲ徘⛘岒屯㕁⮵㼶㷾⎚⇵昞䇯䘬昞⛇㸸⋨⓷柴㍸ὃḮ慵天䘬側㘗屯妲炻㒂㬌䫮侭

㍸↢ᶳ↿妶婾烉 

濑Ჾ濒Ʊ䧪 �⟥朜攴䄅䕂攴◝㵎⇾㉠䤴 

㟡㒂昞䇯↯䇯␴䴙妰↮㜸䳸㝄炻䫔 A ⣏栆昞䇯䈡⽝㗗ẍ㰱䧵ⱑ⯹ἄ䁢䞪䳂ℏ⏓䈑

䘬慵天ㆸ↮炻᷎ὅ㒂嬲岒ⱑ⯹䘬㔠慷⣂⮉忚ᶨ㬍䳘↮䁢䫔 A1 栆␴䫔 A2 栆昞䇯ˤ⯙㰱

䧵䈑⿏岒侴妨炻ᶵ婾㗗㰱䧵ⱑ⯹ㆾ㗗嬲岒ⱑ⯹炻悥栗䣢㬌栆昞䇯冯冢䀋大⋿悐䘬⛘岒
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䈡⿏庫䁢㍍役炻侴冯㼶㷾佌Ⲟㆾᷕ⚳㜙⋿䘬斄倗⿏Ỷ炻侴ᶼ栆Ụℏ⏓䈑⿏岒䘬昞䇯ḇ

ⷠ夳㕤冢䀋Ⲟᶲ䘬⎚⇵怢⛨炷ἳ⤪冏㋗厗␴㛶⋉〴炻2007烉135-137烊‭䥱䥳炻2009烊

昛㔯Ⱉ䫱炻2009炸ˤ 

⤪⇵㇨徘炻冢䀋大⋿悐㴟Ⱡ⸛⍇ᷣ天➮䧵叿⯂㛒⚢䳸䘬䞪㲍岒㰱䧵䈑炻⛐㱛ⶅ⿏

岒ᶲ炻Ṳ㖍暚▱⋿⸛⍇䘬㱛㳩⊭㊔⊿㷗㹒ˣ㛜⫸㹒炷䈃䧈㹒炸ˣℓ㌴㹒ˣ⿍㯜㹒冯㚦

㔯㹒悥䘤㸸㕤渻Ⱉⷞ大䶋炷⚾⋩ᶨ炸炻⚈㬌㱛ⶅ㰱䧵䈑悥Ἦ冒㈿国⿏⻙䘬㚜㕘䴙䞪ⱑ

冯枩ⱑ炻⁭⛐ℓ㌴㹒冯㚦㔯㹒ᶲ㷠⋨➇⯨悐↢曚Ḯᷕ㕘䴙䞪ⱑⰌ炷昛㔯Ⱉ䫱炻2004炸ˤ

忁ṃ㱛㳩ᶲ㷠悥㛒↯忶䠔枩ⱑㆾ㜧ⱑ䫱嬲岒ⱑ⋨炻⚈㬌㱛⸲㇨➮䧵䘬䞪䳂㰱䧵䈑᷎ᶵ

⊭㊔嬲岒ⱑ⯹炻侴㗗ẍ㰱䧵ⱑ⯹䁢ᷣ炷栏㔯冺炻2017烉58炸炻忁㧋䘬䳬ㆸ㬋冯䫔 A2

栆昞䇯䘬⿏岒䚠䫎炻婒㖶忁栆昞䇯䘬昞⛇⼰⎗傥㸸冒暚▱⋿⸛⍇䘬㱛ⶅ㰱䧵䈑ˤ 

䚠庫ᷳᶳ炻䫔 A1 栆昞䇯䘬䞪䳂ℏ⏓䈑昌Ḯ䞪ⱑ⯹ᷳ⢾炻怬⊭㊔Ḯ㜧ⱑˣ䠔枩ⱑˣ

嬲岒䞪ⱑ䫱嬲岒ⱑ⯹炻婒㖶㏔忳忁栆㰱䧵䈑䘬㱛㳩ᶲ㷠⽭枰↯䨧渻Ⱉⷞ䘬㰱䧵ⱑ⛘Ⰼ炻

᷎⎹㸸⺞Ỡℍᷕ⣖Ⱉ傰䘬嬲岒ⱑ⋨ˤ⯙冢䀋大悐⸛⍇䘬㱛ⶅ䈡⿏侴妨炻⎒㚱ỵ⛐暚▱

⋿⸛⍇ẍ⊿䘬㽩㯜㹒ˣ⣏偂㹒ˣ⣏䓚㹒␴⣏⬱㹒䫱炻ẍ⍲ẍ⋿䘬檀⯷㹒㯜䲣⎴㗪䨧崲

㰱䧵ⱑ⋨␴嬲岒ⱑ⋨炻᷎冒㱛ⶅᷕˣᶲ㷠㏔忳㶟暄叿㰱䧵ⱑ⯹␴嬲岒ⱑ⯹䘬㰱䧵䈑

炷栏㔯冺炻2017烉58炸ˤ侴忁㧋⿏岒䘬㰱䧵䈑昌Ḯ↢䎦⛐忁ṃ㱛ⶅ䘬㳩➇ᷳᷕ炻ḇ㚫

⛐ℍ㴟⼴晐叿㱧Ⱡ㳩⎹⋿⊿㕡⎹㺪復炻᷎➮䧵⛐暚▱⋿㴟Ⱡ⛘ⷞ炷⚾⋩ᶨ炸ˤ㎃妨ᷳ炻

冯䫔 A1 栆昞䇯⿏岒䚠䫎䘬昞⛇昌Ḯ㽩㯜㹒ˣ⣏偂㹒ˣ⣏䓚㹒ˣ⣏⬱㹒␴檀⯷㹒䫱㳩➇

䘬㱛ⶅ➮䧵䈑ᷳ⢾炻ḇ⊭㊔Ḯ暚▱⋿⛘⋨䘬㴟Ⱡ㰱䧵䈑ˤ劍䳸⎰侫⎌屯㕁Ἦ䚳炻⚈䁢

ᶲ徘㱛ⶅ㳩➇᷎ᷕ䃉冯⎚⇵㼶㷾⭮↯忋䳸䘬侫⎌㔯⊾炻䫮侭㍐㷔䫔 A1 栆昞䇯㸸冒㕤忁

ṃ㱛ⶅ㳩➇䘬⎗傥⿏庫Ỷ炻䚠⮵⛘炻㟡㒂冢⋿䥹⬠⚺⋨䘬侫⎌屯㕁炻冯㼶㷾卻叱栆✳

ㆾ挾㷗栆✳㗪ẋ㍍役䘬⋿斄慴ˣ⋿斄慴㜙␴⎛⃰㕡䫱怢⛨⛐⎌ẋ䘮ỵ⛐㴟Ⱡ旬役炷冏

㋗厗䫱炻2004炸炻婒㖶㼶㷾↢⛇䘬䫔 A1 栆昞䇯⼰⎗傥㸸冒䔞㗪冢䀋大⋿悐䘬㱧㴟⛘

ⷞ炻␴䫔 A2 栆昞䇯⎴㧋㗗⛐冢䀋㛔Ⲟ墥ἄ⼴炻德忶屧㖻Ṍ㎃廠ℍ军㼶㷾䘬⢾Ἦ昞☐ˤ 

濑ᵊ濒Ʊ䧪 �ͳ朜攴䄅䕂攴◝㵎⇾㉠䤴 

䫔 B1 栆昞䇯㚨慵天䘬䈡⽝㗗昞⛇ᷕ↢䎦䡛愠渥岒䓇䈑㭤橼炻㭼ἳ㚨檀侭⎗忼 17%

ⶎ⎛炻᷎冯䞛劙柮䰺⛐㔠慷ᶲ⣏农⏰䎦䚠Ḻ㴰攟䘬䎦尉炷堐⚃炸ˤ忁ṃ䓇䈑㭤橼柮䰺

㷦⚻炻㔜橼㶀怠⹎Ἓ炻婒㖶忶⍣㚦⍿⇘冒䃞䆇≃䘬㏔忳⍲㺦䢐ἄ䓐炻᷎朆ẍṢ≃㎿䠶
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居㭤㕡⺷䌚⼿ˤ䓙Ờ晐↢䎦䌬㬎ⱑ栆䈑岒炷⊭㊔ⱑ⯹ㆾ䣎䈑╖㘞炸䘬䈡⿏Ἦ䚳炻栗䣢

忁栆昞䇯冯㼶㷾䌬㬎ⱑ⛘岒側㘗㚱斄ˤ䚖⇵⶚䞍忁栆昞䇯䴻ⷠ↢䎦⛐㼶㷾佌Ⲟ䘬⎚⇵

怢⛨炻侴ᶼᷣ天普ᷕ⛐挾㷗栆✳⍲崌ⲩ柕栆✳㔯⊾㗪㛇炻⛐卻叱栆✳㔯⊾䘬ẋ堐⿏怢

⛨卻叱 A 怢⛨ᷕ⌣㰺㚱㬌栆昞䇯䘬↢⛇䲨抬炷Tsang炻1992烉113炸炻Ụ᷶シ␛叿忁栆

昞䇯䘬↢䎦⸜ẋ䔍㘂ˤ⎎ᶨ㕡朊炻㬌栆昞䇯⛐冢䀋Ⲟᶲ䘬↢⛇䲨抬᷎ᶵ⣂炻䚖⇵⶚䞍

䘬⎒㚱冢⋿⛘⋨䘬⋿斄慴⍲⋿斄慴㜙怢⛨炷冏㋗厗䫱炻2004炸ˣ䈃䧈⫸怢⛨炷昛㚱居炻

2013炸ˣ⣏㖴㧳怢⛨炷㛙㬋⭄䫱炻2015炸炻ẍ⍲ᶱ㉙䪡⋿怢⛨炷㛙㬋⭄炻2020 䥩Ṣ

忂妲炸䫱⛘溆㚦䴻䘤䎦ˤ忁ṃ怢⛨䘬侫⎌⸜ẋ㬋⮵ㅱ㕤㼶㷾卻叱ˣ挾㷗⍲崌ⲩ柕栆✳

㔯⊾炻ḇ德曚↢忁ṃ昞䇯冯⎚⇵㼶㷾䘬斄倗⿏ˤῤ⼿㲐シ䘬㗗䓙㕤䫔 B1 栆⿏岒䘬昞☐

᷎㛒↢䎦⛐㼶㷾⸜ẋ㚨㖑䘬卻叱 A 怢⛨炷Tsang炻1992烉113炸炻Ụ᷶㘿䣢叿卻叱 A 怢

⛨䘬㔯⊾⸜ẋ天㭼冢䀋大⋿悐䘬忁ṃ怢⛨㚜㖑ᶨṃ炻ㆾ㗗⎒冯⋿斄慴ˣ⋿斄慴㜙怢⛨

䘬㖑㛇⸜ẋ慵䔲ˤᶵ忶忁㧋䘬婾徘冯䚖⇵⶚䞍䘬䳽⮵⸜ẋ屯㕁炷冏㋗厗炻2008烊冏㋗

厗䫱炻2004炸㚱ṃ↢ℍ炻㬌⓷柴㚱⼭㛒Ἦ㕘䘬⭂⸜屯㕁Ἦ≈ẍ慸㶭ˤ 

㼶㷾佌Ⲟẍ䌬㬎ⱑ⛘Ⰼ䁢ᷣ橼炻䓙㕤䌬㬎ⱑ⿏岒➭⮎炻≈ᶲ䔞⛘⼰⮹旵暐炻⛘堐

⽖⻙䘬Ὕ国ἄ䓐ἧ⼿忁墉䘬㴟Ⱡ䶂⼊ㆸ䌬㬎ⱑㆠⲾⲕ⡩䘬⛘⼊㘗奨炻⛐ⲕ⡩ᶳ㕡⇯➮

䧵叿䌬㬎ⱑⶐ䣓ˤ㬌⛘䘬䞪䳂㰱䧵䈑忂ⷠ⎒↢䎦⛐㴟䀋ˣ䞪㳚ㆾ䞪᷀䫱䑘⠫炻⚈䁢映

ᶲὝ国冯㏔忳ἄ䓐⽖⻙炻映㸸㰱䧵䈑ὃㅱ慷㤝Ỷ炻⚈㬌⛐㼶㷾佌Ⲟ䘬㾙㴟⛘ⷞ⼨⼨➮

䧵叿ẍ㴟㲳⿏䓇䈑㭤橼⤪䍲䐂ˣ居㭤䠶䇯⍲㚱⫼垚㭤橼䁢ᷣ䘬㰱䧵䈑炻⎎㐣暄㔠慷庫

⮹䘬䞛劙柮䰺⍲䌬㬎ⱑ⯹炷㜿攟冰炻1992烉34炸ˤ㟡㒂䫮侭㕤䔞⛘䘬䓘慶婧㞍䳸㝄炻

㼶㷾佌Ⲟ䘬⛘堐㘖念央味叿ᶨⰌ⣦⏓㴟㲳⿏䓇䈑㭤橼䘬⛇⢌炻晾䃞⍂⹎⎒㚱㔠⋩℔↮炻

Ữ⿏岒冯䫔 B1 栆昞䇯䚠䫎炻㓭䫮侭㍐婾㬌⏓㚱䓇䈑㭤橼䘬⛘堐⛇Ⰼ⼰⎗傥㗗墥ἄ䫔

B1 栆昞䇯䘬昞⛇炻㎃妨ᷳ忁䧖ẍ䡛愠渥岒䓇䈑㭤橼䁢䈡⽝䘬䈡㬲昞☐ㅱ㗗㼶㷾䔞⛘墥

ἄ䘬⛐⛘昞栆ˤ 

䚠⮵侴妨炻冢䀋䓙㕤Ⱉ檀㯜⿍炻㱛ⶅὝ国冯㏔忳傥≃悥⼰⻟炻ἧ⼿㱛㳩ㆾ㴟Ⱡ➮

䧵䘬䞪䳂㰱䧵䈑㘖念ẍἮ冒映⛘䘬⎬䧖ⱑ⯹䁢ᷣ炷⼸揝列炻1965炸炻㴟㲳⿏䓇䈑㭤橼

㔠慷⼰⮹炻⚈㬌冢䀋大⋿悐䘬㰱䧵䈑䈡⿏冯䫔 B1 栆昞䇯䘬ℏ⏓䈑⿏岒᷎ᶵ䫎⎰ˤ 

⎎ᶨ㕡朊炻⛘岒屯㕁㊯↢冯㼶㷾佌Ⲟ䚠⎴㗪㛇☜䘤䘬䌬㬎ⱑ岒䀓Ⱉ㳣≽ḇ↢䎦⛐

ᷕ⚳⣏映㜙⋿㱧㴟炷Chung et al.炻1994炸炻ἳ⤪ỵ⛐⹰攨旬役䘬漵㴟ᶨⷞ⯙㚱䌬㬎ⱑ

Ⲟⵤ↮ⶫˤᶵ忶⯙㰱䧵䈑⿏岒侴妨炻ᷕ⚳㜙⋿悐䘬⛘Ⰼ⣏⣂Ⱄ㕤⸜ẋᷭ怈䘬剙ⲿⱑ䲣
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ⱑ䞛冯䚠斄嬲岒ⱑ栆炻℞ᷕẍ剙ⲿⱑ䘬↮ⶫ㚨⺋㲃炻⛐䴻忶攟㗪攻䘬Ὕ国冯㏔忳ἄ䓐

ᷳᶳ炻㴁救䱝䫱⛘䘬㴟Ⱡ➮䧵Ộ妰㗗ẍ䞛劙ˣ懨攟䞛ˣ⍲剙ⲿⱑ⯹䫱映㸸㰱䧵䈑䁢ᷣ炻

㴟㲳⿏䓇䈑㭤橼㔠慷ㅱ娚ᶵ⣂炻⚈㬌䫮侭㍐㷔㴟ⲥ⮵Ⱡ↢䎦冯䫔 B1 栆昞䇯䚠⎴⿏岒昞

⛇䘬⎗傥⿏᷎ᶵ檀ˤ 

濑᳇濒Ʊ䧪 �ʹǦͳ朜攴䄅䕂⊭侻㵎⇾ 

䫔 B2-1 栆昞䇯䈡⽝䁢ℏ⏓䈑ẍ䞛劙䁢ᷣ炻怬㚱⮹慷䘬懨攟䞛␴⏓揝⛇⛀ˤ䞛劙㗗

⛘堐㚨ⷠ夳䘬䣎䈑ᷳᶨ炻⚈䁢℟㚱⼰⻟䘬㈿桐⊾⿏岒炻䴻忶攟㗪攻ㆾ攟嶅暊㏔忳ἄ䓐

ᷳ⼴炻⛐䳘䰺㰱䧵䈑ᷕ⼨⼨倂普ㆸ䁢㚨慵天䘬䳬ㆸấ⫸炷Klein and Philpotts炻2013烉

316炸ˤ⛐㛔䞼䨞䘬↮㜸㧋⑩ᷕ炻㛔栆昞䇯䘬岒⛘⣂㔠䁢䳘䞪ㆾᷕ䞪昞炻㶀怠⹎Ἓ炷堐

5炸炻➢㛔ᶲ䫎⎰⚈㶀怠ἄ䓐忈ㆸ昞⛇岒⛘ῷ䳘ˣ䞛劙⏓慷ῷ檀䘬䎦尉ˤḇ⚈䁢䞛劙柮

䰺⛐䳘䰺㰱䧵䈑ᷕ䴻ⷠㆸ䁢⃒⊊ㆸấ炻⎚⇵昞☐䘬岒⛘劍Ⱄ㕤䳘䞪昞ㆾᷕ䞪昞炻ḇ⯙

ⷠ℟㚱栆Ụ㛔栆昞䇯ẍ䞛劙柮䰺䁢ᷣ䘬ℏ⏓䈑䈡⿏ˤ㎃妨ᷳ炻䳘䞪昞ㆾᷕ䞪昞䘬昞⛇

ℏ⏓䈑䳬ㆸⷠ夳ẍ䞛劙柮䰺䁢⣏⬿炻ἧ⼿昞䇯岒⛘⿏岒嵐㕤ᶨ农炻⎗ὃ徥㹗昞⛇㸸⋨

䘬䈡⽝ḇ嬲⼿庫ᶵ㖶栗炻晾䃞Ờ晐↢䎦䘬℞Ṿℏ⏓䈑䧖栆ㆾ姙ṵ⎗㍸ὃ慵天妲〗炻Ữ

䔊䪇⏓慷Ỷ炻揹⇍䈡⽝劍ᶵ㖶䡢炻⼨⼨忈ㆸ忁栆昞䇯䘬㹗㸸䞼䨞䚠䔞⚘暋ˤ 

䓙㕤䞛劙⛐⛘堐⋩↮ⷠ夳ᶼ↮ⶫ㤝⺋炻⊭㊔㛔㔯㇨斄㲐䘬㼶㷾佌Ⲟˣ冢䀋大⋿悐

⍲⣏映㜙⋿㱧㴟⛘⋨悥⎗䘤䎦ẍ䞛劙䁢ᷣ天䞪䳂ㆸấ䘬⛇Ⰼ炻ḇ悥㗗墥ἄ䫔 B2-1 栆昞

䇯䘬⎗傥昞⛇Ἦ㸸ˤ⛐㼶㷾佌Ⲟ炻㟡㒂㔯䌣姀庱➮䧵㕤ℐ㕘ᶾ㖑㛇䘬㷾大Ⰼ⛐忶⍣㚦

塓ἄ䁢䅺䢂㛸㕁炷㜿攟冰炻1992烉102炸炻℞ᷕ⛘堐⏓㚱䓇䈑㭤橼䘬䞪岒湷⛇Ⰼ㗗⎚

⇵㼶㷾Ṣ墥ἄ䫔 B1 栆昞☐䘬⍇㕁炻➮䧵⛐㬌Ⰼᶳ㕡ᶵ⏓䓇䈑㭤橼䘬⛇Ⰼ⇯㚱⎗傥㗗墥

ἄ䫔 B2-1 栆昞☐䘬昞⛇炻⎎⢾↢曚㕤ᶫ伶Ⲟ㜙⊿悐䘬湫㡽刚䰱䞪岒⛇⢌ḇ㗗墥ἄ㬌栆

昞䇯䘬⎗傥昞⛇Ἦ㸸ˤ 

冢䀋大⋿悐⛘⋨⇯㗗⛐㴟Ⱡ旬役䘬Ỷ㻍㽽⛘ᷕ炻⚈䁢➮䧵ẍ㲍䁢ᷣ䘬㰱䧵䈑炻䞪

䳂ㆸấ⣏⣂㗗䳘䰺䘬䞛劙柮䰺炻㍐㷔ẍ㬌墥ἄ侴ㆸ䘬昞☐ḇ㚫↢䎦栆Ụ㕤䫔 B2-1 栆昞

䇯䘬岒⛘䈡⿏ˤ侫⎌屯㕁ᷕ䚠Ụ⿏岒䘬昞☐⛐冢䀋大⋿悐怢⛨ⷠ㚱䘤䎦炻ἳ⤪ỵ⛐ᷕ

㳚⎘⛘ᶲ䘬⣏㖴㧳怢⛨炻冯䫔 B2-1 栆⿏岒㍍役䘬昞䇯塓䧙䁢ˬ墸刚⣦䞛劙䳘ᷕ䞪昞˭炻

㔠慷㚱 2366 ẞ炻䲬⌈ℐ悐昞䇯䘬⚃↮ᷳᶨ炷㛙㬋⭄䫱炻2015烉100-106炸ˤ䘤㍀侭㟡

㒂☐✳⍲䲭刚⼑丒䫱䈡⿏㍸↢㬌栆昞☐⎗傥㸸冒㼶㷾⛘⋨炻᷎⮵⃰⇵昛㔯Ⱉ䫱炷2009炸
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娵䁢㬌栆昞☐Ἦ冒ᷕ⚳⣏映㱧㴟䘬䚳㱽㍸↢岒䔹炷㛙㬋⭄䫱炻2015烉105-106炸炻䫮

侭⇯娵䁢ᶵ婾㗗㸸冒㼶㷾ㆾᷕ⚳⣏映㱧㴟䘬婒㱽䚖⇵悥怬暨天㚜⣂Ỹ嫱炻⯌℞㗗⣏㖴

㧳怢⛨ᷕˬ墸刚⣦䞛劙䳘ᷕ䞪昞˭䘬㔠慷⎗奨炻Ụ᷶㘿䣢叿悐↮昞䇯㗗ẍ怢⛨䔞⛘ㆾ

惘役⋨➇昞⛇墥ἄ䘬⎗傥⿏ˤ℞⮎䚠Ụ岒⛘䘬昞䇯ḇ↢䎦⛐冢⋿⛘⋨ᶵ⎴侫⎌⸜ẋ䘬

怢⛨ᷕ炻ἳ⤪Ⱄ㕤䁷Ⱉ柕㗪㛇䘬⊿ᶱ况␴䈃⯧㷗⊿怢⛨炻↢⛇䘬⣦䳘䰺䞛劙䞪昞䇯ㆾ

㲍岒昞ㅱ娚悥㗗冢䀋大⋿悐⛐⛘墥ἄ䘬昞☐炷⚾⋩Ḵ炸炻嫱⮎冢䀋大⋿悐⛘⋨ḇ䓊↢

冯䫔 B2-1 栆昞☐⿏岒䚠Ụ䘬昞⛇ˤ⤪㬌䚳Ἦ炻㼶㷾佌Ⲟ↢⛇䘬䫔 B2-1 栆昞䇯ᷕᶵ㌺

昌㚱悐↮㗗⛐冢䀋墥ἄ⼴廠ℍ军㼶㷾䘬⢾Ἦ昞☐ˤ 

㴟ⲥ⮵Ⱡ䘬ᷕ⚳㜙⋿㱧㴟⛐⛘岒ᶲᷣ天↮ⶫ叿ᷕ䓇ẋ剙ⲿⱑ炻忁墉䘬⛘堐㰱䧵䈑

㍐㷔㗗ẍ剙ⲿⱑ桐⊾⼴㇨䓊䓇䘬䞛劙ˣ懨攟䞛ˣ湹暚㭵␴剙ⲿⱑ⯹䫱ㆸ↮䁢ᷣˤ㟡㒂

ᷕ⚳㜙⋿悐㴟Ⱡ䞪᷀䘬䚠斄⟙⮶炻䤷⺢㱧㴟䘬桐䧵Ⰼẍᷕˣ䳘䰺䞛劙䞪䁢ᷣ炷望⺢廅

䫱炻2015炸炻婒㖶⛐䴻忶冒䃞䆇≃䘬桐⊾ˣ㏔忳冯➮䧵ἄ䓐ᷳ⼴炻㴟ⲥ⮵Ⱡḇ㚱冯䫔

B2-1 栆昞⛇⿏岒㍍役䘬⛇Ⰼˤ 

℞⮎㼶㷾佌Ⲟ䘬䫔⚃䲨➮䧵⛇Ⰼᷕ昌Ḯ㴟㲳⿏䓇䈑㭤橼ᷳ⢾炻䳬ㆸㆸấ⣏农冯ᷕ

⚳㜙⋿㱧㴟䚠ỤˤṲ㖍㼶㷾佌Ⲟ⛐⛘⼊ᶲ晾䃞⬌䩳㕤㴟ⲥᷳᷕ炻Ữ⛐忶⍣䘬Ỷ㴟⸛朊

㗪㛇⌣冯ᷕ⚳⣏映䚠忋炻䔞㗪➮䧵⛐㼶㷾䘬㰱䧵䈑䓙㕤㸸冒大怲䘬ᷕ⚳⣏映炻Ⱄ㕤䚠

⎴㰱䧵䈑ὃㅱ䲣䴙炷Boggs et al.炻1979炸炻⚈㬌㼶㷾冯ᷕ⚳㜙⋿㱧㴟䘬䫔⚃䲨⛇Ⰼ⛐

䳬ㆸᶲ℟㚱⎴㸸⿏炻ᶵ忶⇵侭⚈䁢嶅暊㸸柕庫怈炻㍐㷔䞛劙柮䰺䘬⏓慷庫檀炻㖻⍿桐

⊾ἄ䓐⼙枧䘬湹暚㭵⍲ⱑ⯹悐↮⇯䚠⮵庫⮹ˤ 

㎃妨ᷳ炻冯䫔 B2-1 栆⿏岒㍍役䘬昞⛇⛐㼶㷾ˣ冢䀋大⋿悐ˣ⍲㴟ⲥ⮵Ⱡ䘬ᷕ⚳㜙

⋿悐悥㚱⬀⛐炻⚈㬌昌朆⛐昞䇯ᷕ㈦⇘㖶䡢㊯㧁炻⏎⇯天忚ᶨ㬍䡢⭂昞⛇㸸⋨᷎ᶵ⭡

㖻ˤ⛐㛔䞼䨞ᷕ炻↢⛇冒⋿㷗怢⛨䘬 C2205 昞䇯⚈⣦㚱䌬㬎ⱑ⯹炷堐ᶱ炸炻ㅱ娚㗗㼶

㷾佌Ⲟ⛐⛘墥ἄ䘬昞䇯烊Ἦ冒㛃⬱-歱欂Ⱉ怢⛨䘬 C2231 ␴ C2234 ℑẞ昞䇯⣦䞪庫䰿炻

⛐昞䇯ᷕ䘤䎦ḮⰔ㕤剙ⲿⱑ栆䘬ㆸấ炻Ụ᷶冯㴟ⲥ⮵Ⱡ庫䁢䚠斄炻ᶵ忶㼶㷾冯ᷕ⚳㜙

⋿悐䘬䫔⚃䲨㰱䧵䈑℟㚱⎴㸸⿏炻ᶵ㌺昌悐↮㼶㷾䓊↢䘬昞⛇ḇ㭀䔁叿剙ⲿⱑ栆䈑岒ˤ

军㕤℞Ṿ昞䇯㧋⑩ḇ⬀⛐栆Ụ⓷柴炻䓂军⽭枰侫ㄖ䓙冢䀋墥ἄ⼴廠ℍ䘬⎗傥炻㛒Ἦ劍

▿娎⇑䓐⃫䳈↮㜸㕡㱽炻ㆾ姙㚱㨇㚫㈦↢㴟ⲥℑⱠ冯㼶㷾ᶱ⛘ᷳ攻㬌栆昞⛇䘬揹⇍斄

挝ˤ 
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濑▙濒Ʊ䧪 �ʹǦʹ朜攴䄅䕂⊭侻㵎⇾ 

䫔 B2-2 栆昞䇯䈡⽝㗗ẍ⏓揝⛇⛀䁢ᷣ天ㆸ↮炻ẍ䞛劙䁢㫉天ㆸ↮炻悐↮昞䇯怬㚱

⮹慷懨攟䞛␴䞪ⱑⱑ⯹ˤ⏓揝⛇⛀栏⎵⿅佑ᷫ㊯揝⏓慷庫檀䘬㲍岒⛀⟲炻㟡㒂䫮侭忶

⍣䘬↮㜸䴻槿炻㬌栆⛇⛀⛐冢䀋⎬⛘↢⛇䘬⎚⇵昞䇯ᷕ晾䃞㔠慷ᶵ⣂炻⌣㗗ⷠ夳䘬ㆸ

ấᷳᶨ炻䫮侭㍐㷔⎗傥冯冢䀋Ⲟ檀ỵ昶朊ᶲ䘬桐⊾䲭⛇㚱斄ˤ㼶㷾佌Ⲟ䘬⛘堐ḇ⯨悐

↮ⶫ叿䲭⛇Ⰼ炻㬌⢾炻檀⹎桐⊾䘬䌬㬎ⱑ⯹ㆾ㗗揝岒䞪ⱑ⯹ḇ㗗⏓揝⛇⛀䘬⎗傥Ἦ㸸

ᷳᶨ炻侴⛐ᷕ⚳㜙⋿㱧㴟⇯㚱⎌ẋ⅘㛇炼攻⅘㛇⚈䁢㴟⸛朊嬲≽侴➮䧵䘬侩䲭䞪炻忁

ṃ䈑岒⏓揝慷檀炻悥⎗傥㗗㛔栆昞䇯ᷕ⏓揝⛇⛀䘬Ἦ㸸ˤᶵ忶忁㧋⿏岒䘬昞☐⎗傥⚈

䁢㔠慷庫⮹ㆾ㗗䈡⽝庫䁢⏓䱲炻⛐忶⍣䘬侫⎌䞼䨞ᷕᶵ㚦㚱䈡⇍⟙⮶炻⛐㇨䞍㚱旸ᷳ

ᶳ炻㛔䞼䨞㙓ᶵ妶婾㬌栆昞䇯䘬㸸⋨⓷柴ˤ 

ᵒƱ䰎妔 

役⸜Ἦ↯䇯ⱑ尉⬠㕡㱽⛐⎚⇵昞☐䘬䞼䨞ᶲ⍿⇘㤝⣏慵夾ˤ㛔㔯⇑䓐ᷕ⣖䞼䨞昊

㬟⎚婆妨䞼䨞㇨䥹㈨侫⎌⮎槿⭌䘬⎚⇵昞䇯↯䇯屯㕁炻德忶䴙妰⬠昶Ⰼ⺷佌普↮㜸㕡

㱽⮵㼶㷾↢⛇䘬⎚⇵昞䇯忚埴↮佌炻昌Ḯ⺢䩳⎬栆昞䇯䘬昞⛇䈡⽝炻ḇ䳸⎰⛘岒屯㕁

妶婾昞⛇㸸⋨⓷柴炻ẍἄ䁢⎚⇵㼶㷾冯㴟ⲥℑⱠᷳ攻昞☐Ṍ㳩䘬嫱㒂ˤ 

㛔䞼䨞ὅ㒂䴙妰↮佌䘬䳸㝄炻⮯㼶㷾⎚⇵昞䇯↮䁢 A 冯 B ℑ⣏栆炻℞ᷕ䫔 A ⣏栆

昞䇯ᷕ↢䎦⣏慷㰱䧵ⱑ⯹炻᷎啱䓙℞ᷕ嬲岒ⱑ⯹䘬㔠慷⣂⮉忚ᶨ㬍䳘↮䁢㰱䧵ⱑ⯹␴

嬲岒ⱑ⯹Ἕ⬀䘬䫔 A1 栆昞䇯炻␴ẍ㰱䧵ⱑ⯹䁢ᷣˣ㤝⮹嬲岒ⱑ⯹䘬䫔 A2 栆昞䇯ˤ䫔

B ⣏栆昞䇯䈡⽝⇯㗗昞⛇ᷕ⸦᷶㰺㚱ⱑ⯹炻℞ᷕ䫔 B1 栆昞䇯ᷕ↢䎦䡛愠渥岒䓇䈑㭤橼炻

⛐䫔 B2 栆昞䇯ᷕ⇯㰺㚱䓇䈑㭤橼ˤ䫔 B2 栆昞䇯⎗ℵ䳘↮䁢ẍ䞛劙柮䰺䁢ᷣ天ℏ⏓䈑

ㆸ↮䘬䫔 B2-1 栆炻ẍ⍲↢䎦䚠䔞㔠慷⏓揝⛇⛀䘬䫔 B2-2 栆昞䇯ˤ䓙㕤昞䇯↮栆㗗侫

⎌⬠䞼䨞忶䦳ᷕ㚨➢㛔䘬↮㜸枭䚖炻㛔㔯㇨⺢䩳䘬↮栆㝞㥳⮯⎗ἄ䁢㛒Ἦ忚埴㼶㷾冯

␐怲⛘⋨⎚⇵昞☐㭼庫䞼䨞䘬➢䢶ˤ 

⎌ẋ昞☐⯙⛘⍾⛇䘬墥ἄ佺⿏⇯ἧ⼿昞☐䘬昞⛇⿏岒⎗ẍ怑⹎⍵㗈墥昞⛘溆䘬⛘

岒䈡⿏炻⽆侴ㆸ䁢昞☐㹗㸸䞼䨞䘬ㇳ㭝炷Quinn炻2013烉1-4炸ˤ㼶㷾佌Ⲟˣ冢䀋大⋿

悐⍲ᷕ⚳㜙⋿悐㚱叿ᶵ⎴䘬⛘岒側㘗炻㼶㷾佌Ⲟᷫ⋿ᷕ⚳㴟⻝塪侴☜䘤䘬䌬㬎ⱑⲞⵤ

炷昛㬋⬷炻1990炸炻冢䀋⇯ỵ⛐㕘㛇忈Ⱉⷞ炻大⋿悐⸛⍇㜙“渻Ⱉⷞ䁢㰱䧵ⱑ⋨炻⼨

㜙忚ℍᷕ⣖Ⱉ傰⇯㗗ẍ㜧ⱑ栆䁢ᷣ䘬嬲岒ⱑ⋨炷ỽ㗍周炻1986炸烊ᷕ⚳㜙⋿悐⇯㗗ẍ



 
 
 
 
 
 

ዋ෫ဂ৞ў߻ഏТ۟ޑຝᏢϩ݋Ϸྍ୔ࣴز 

 23 

剙ⲿⱑ⛘Ⰼ䁢ᷣ䘬⎌侩⛘⟲炷湫㱱䤶炻1998炸ˤ㒂㬌炻㼶㷾佌Ⲟ䫔 A ⣏栆昞䇯⿏岒冯

冢䀋Ⲟ㚨䁢㍍役炻ㅱ㗗⛐冢䀋大⋿悐⸛⍇墥ἄ⼴廠ℍ㼶㷾䘬⢾Ἦ昞☐炻℞ᷕ䫔 A1 栆昞

☐㍐㷔㗗ẍ⎌ẋ㴟Ⱡ⛘ⷞˣ㶟暄叿䞪ⱑ⯹␴㜧ⱑ⯹䘬昞⛇㇨墥ἄ炻䫔 A2 栆昞☐⇯冯⸛

⍇ᶲẍ䞪ⱑ⯹䁢ᷣ䘬㱛ⶅ㰱䧵䈑⿏岒䚠䫎烊䫔 B 栆昞䇯ᷕⱑ⯹䘬慵天⿏Ỷ炻℞ᷕ䫔 B1

栆昞☐⏓㚱䡛愠渥岒䓇䈑㭤橼炻ḇ㚱䌬㬎ⱑ栆䈑岒炻ㅱ㗗ẍ㼶㷾䔞⛘昞⛇墥ἄ䘬⛐⛘

昞栆烊䫔 B2-1 栆昞䇯⚈䞛劙柮䰺䘬慵天⿏檀炻昌Ḯ㚱䌬㬎ⱑ⯹䘬悐↮㧋⑩㍐㷔冯㼶㷾

㚱斄ᷳ⢾炻℞检䚖⇵䃉㱽䡢⭂昞⛇㸸⋨烊军㕤ẍ⏓揝⛇⛀䁢䈡⽝䘬䫔 B2-2 栆昞䇯ḇ⚈

㧋⑩㔠慷␴䚠斄屯妲ᶵ嵛炻⯂䃉㱽妶婾昞☐Ἦ㸸⓷柴ˤ  

㼶㷾佌Ⲟ䓙㕤⛘䎮ỵ伖斄挝炻⛐妶婾㴟ⲥℑⱠ⎚⇵㔯⊾Ṍ㳩⍲⋿Ⲟ婆㕷崟㸸⓷柴

ᶲ⍿⇘斄㲐ˤ㛔䞼䨞ᷕ䓙㕤Ⱄ㕤⸜ẋ㚨㖑䘬卻叱栆✳昞䇯⎒㚱 2 ẞ炻㧋⑩㔠慷⣒⮹暋

⃵㚱ẋ堐⿏ᶵ嵛䘬䔹ㄖ炻䃞侴忁 2 ẞ㧋⑩䘮ᶵⰔ㕤⛐冢䀋墥ἄ䘬䫔 A ⣏栆昞䇯炷堐

⚃炸炻忁㧋䘬↮㜸䳸㝄ῤ⼿斄㲐ˤ⛐⋿䥹⚺⋨䘬䘤㍀ㆸ㝄ᷕ炻㔯⊾⸜ẋ䚠役䘬⋿斄慴

␴⋿斄慴㜙怢⛨䘮↢⛇Ḯ⣏㈡䌬㬎ⱑ岒䞛☐炻ḇ䘤䎦⣦㚱䡛愠渥岒䓇䈑㭤橼䘬䫔 B1 栆

昞䇯炻婒㖶冒㕘䞛☐㗪ẋ㖑㛇攳⥳炻冢䀋大⋿⸛⍇冯㼶㷾佌Ⲟᷳ攻⶚㚱㳣䴉䘬㔯⊾Ḻ

≽斄Ὢ炻⎗㗗⛐☐䈑㳩≽㕡⎹ᶲ炻䔞㗪㚱䚠䔞㔠慷䘬䞛☐␴昞☐冒㼶㷾廠↢军冢䀋大

⋿悐炻⍵⎹䈑岒廠復䘬嫱㒂⌣天䫱⇘⼴Ἦ䘬挾㷗栆✳㗪㛇炻㼶㷾佌Ⲟᶲㇵ↢䎦Ἦ冒冢

䀋䘬䫔 A ⣏栆昞䇯ˤ⚈㬌⸜ẋ庫㖑䘬卻叱栆✳㔯⊾ᷕ炻㼶㷾佌Ⲟᶲ㗗⏎ḇ㚱冒冢䀋廠

ℍ䘬昞☐烎㈹ㆾ⤪⇵Ṣ㇨妨炻㬌㗪㛇㔯⊾天䳈䘬⁛怆ᷣ天㗗䓙㼶㷾佌Ⲟ⎹冢䀋廠↢炻

庫⮹冒冢䀋⎹㼶㷾廠ℍ䘬ね⼊炷㛙㬋⭄䫱炻2015烉187炸烎㬌⓷柴⯂⼭㛒Ἦ䞼䨞≈ẍ

嫱⮎ˤℵ侭炻㛔䞼䨞㇨↮㜸Ⱄ㕤卻叱栆✳㔯⊾䘬 2 ẞ㧋⑩Ⱄ㕤昞⛇Ἦ㸸⯂ᶵ㶭㤂䘬䫔

B2-1 栆昞䇯炻⤪⇵㇨徘炻䫔 B2-1 栆昞䇯⎗傥㗗㼶㷾⛐⛘墥ἄ䘬昞䇯炻Ữḇᶵ㌺昌Ἦ

冒冢䀋大⋿悐ㆾ㗗㴟ⲥ⮵Ⱡ䘬⎗傥⿏ˤ晾䃞䚖⇵᷎䃉㱽䡢⭂忁ṃ昞䇯䘬Ἦ㸸炻Ữ忁㧋

⿏岒䘬昞䇯㗗㼶㷾冯㴟ⲥ⮵Ⱡ⎚⇵㔯⊾斄倗䘬慵天嫱㒂炻㛒Ἦ劍傥忚埴㶙ℍ䘬↮㜸䞼

䨞炻⮯㚱≑㕤妋攳㬌栆昞䇯䘬Ἦ㸸⓷柴炻᷎⮵⋿Ⲟ婆㕷崟㸸䞼䨞㍸ὃ㕘䘬嫱㒂ˤ 

奊姛 

ἄ侭デ嫅ᷕ⣖䞼䨞昊㬟⎚婆妨䞼䨞㇨ 2017-2018 ⸜⹎侫⎌䞼䨞妰䔓㍸ὃ屯≑炻ḇ

デ嫅ℑỵ⋧⎵⮑㞍侭㍸ὃ⮞屜シ夳ˤᷕ⣖䞼䨞昊屯㕁䥹⬠䴙妰⎰ἄ䣦炷AS-CFII-108-

117炸␴昛㵹⏃⌂⢓⋼≑䴙妰↮㜸炻⎚婆㇨嵁慹≯⌂⢓␴⹞⎌㔯∝㛙㬋⭄⌂⢓㍸ὃ⮞屜
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シ夳炻⹾㔯⊅ˣ湫⧱㝼ˣ⏛⻎呩ˣἁ⫸〭䫱Ṣ⋼≑㧋⑩↮㜸ˣ屯㕁嗽䎮冯丒⚾炻䈡㬌

㶙农嫅⾙ˤ 

ⷓ䏦㖶䖬 
㛙㬋⭄ˣ⬳㗙㻼ˣ㣲沛⯷ˣ挦Ṏ冰ˣ⻝䙲䓇 

2015˪渥㯜㹒⣏㖴㧳怢⛨㏞㓹䘤㍀˫ˤ檀晬烉䴻㾇悐㯜⇑会䫔ℕ㱛ⶅ⯨ˤ 
ỽ㗍周 

1986˪冢䀋⛘岒㤪婾ņ冢䀋⛘岒⚾婒㖶㚠˫ˤ冢⊿烉䴻㾇悐ᷕ⣖⛘岒婧㞍㇨ˤ 
㛶⽟ṩ 

1992˪冢⋿䈃䧈⫸怢⛨䘤㍀⟙⏲˫ˤ⚳䩳冢䀋⣏⬠Ṣ栆⬠䲣䡑⢓婾㔯ˤ 
㜿攟冰 

1992˪㼶㷾佌Ⲟᷳ⛘岒冯⛘⼊˫ˤ冢ᷕⶪ烉冢䀋䚩㓧⹄㔁做⺛ˤ 
劫⃱漵 

1988˨冢䀋旬役䘬㴟➇˩炻˪䥹⬠㚰↲˫211烉ˤ 
⼸揝濊 

1965˨▱佑ᷳ㼖㯸㱁䀀˩ˤ˪冢䀋澻灅⛘岒婧㞍㇨⼁↲˫16烉17-24ˤ 
昛㬋⬷ 

1990˪冢䀋ᷳ䀓ㆸⱑ˫ˤ冢⊿烉䴻㾇悐ᷕ⣖⛘岒婧㞍㇨ˤ 
昛㚱居 

2008˪冢⋿䷋㓧⹄㔯岊 3-1ˣ3-2 忻嶗ⶍ䦳ņ䈃䧈⫸怢⛨娎㍀妰䔓㛇㛓⟙⏲˫ˤ冢⋿䷋

㓧⹄㔯⊾⯨⥼妿⚳䩳冢䀋⣏⬠Ṣ栆⬠䲣ˤ 
2013˪ṩ⽟㔯厗嶗 2 㭝冯 2 嘇妰䔓忻嶗Ṍ⍱⎋䈃䧈⫸怢⛨㏞㓹妰䔓㛇㛓⟙⏲˫ˤ冢⋿

ⶪ㓧⹄㔯⊾⯨⥼妿⚳䩳冢䀋⣏⬠Ṣ栆⬠䲣ˤ 
昛㔯Ⱉˣ㛶⋉〴ˣ冏㋗厗ˣ㛙㬋⭄� 

2009˨䓙ⱑ尉⬠↮㜸婾⋿䥹⚺⋨怢⛨↢⛇昞☐䘬昞⛇Ἦ㸸˩炻↲㕤˪ˬ2008 ⸜冢䀋侫

⎌ⶍἄ㚫⟙˭⬠埻䞼妶㚫婾㔯普˫炻枩 509-530ˤ冢⊿烉ᷕ⣖䞼䨞昊Ṣ㔯䣦㚫䥹

⬠䞼䨞ᷕ⽫ˤ 
昛㔯Ⱉˣ㣲⽿ㆸˣ㣲⮷曺ˣ⏛㦪佌ˣ㜿┇㔯ˣ⻝⽥㬋ˣ䞛䐆戻ˣ㜿῱晬ˣ㛶⃫ⶴˣ䞛⎴

䓇ˣ䚏娑ᶩ� 

2004˨⽆㥳忈⛘⼊㍊妶▱⋿⛘⋨㳣≽㥳忈⍲㥳忈↮⋨˩ˤ˪䴻㾇悐ᷕ⣖⛘岒婧㞍㇨⼁

↲˫17烉53-77ˤ 
昛➡㸸� 

1992˨㼶㷾佌Ⲟ⛘Ⰼ∫↮冯⛘岒㥳忈ᶲᶨṃ⓷柴䘬㩊妶˩ˤ˪䴻㾇悐ᷕ⣖⛘岒婧㞍㇨

⼁↲˫6烉9-38ˤ 
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湫㱱䤶� 

1998˪䤷⺢䚩⛘岒⚾炷1烉500,000炸婒㖶㚠˫ˤ䤷⺢烉䤷⺢䚩⛘⚾↢䇰䣦ˤ 
湫�廅ˣ悕✌ᶨˣ㛶倚⚢ˣ㣲⁛⢷ˣ㛶㥖⬱� 

1993˨䤷⺢䚩攟㦪炼⋿㽛㕟塪ⷞˣ⸛㼕㜙Ⱉ壞䙢ⷞ➢㛔䈡⽝䘬䞼䨞˩ˤ˪䤷⺢⛘岒˫

12烉48-67ˤ 
‭䥱䥳 

2009˪冢䀋大⋿㴟Ⱡ㰾䧵⸛⍇ᶲ大⮖怢⛨ᷳ⎚⇵昞䇯䥹⬠↮㜸⇅㍊˫ˤ⚳䩳㜙厗⣏⬠

䎮⬠昊⛘䎫䥹⬠䞼䨞㇨䡑⢓婾㔯ˤ 
䤷⺢䚩⛘岒䣎䈑⯨ 

1985˪䤷⺢䚩⋨➇⛘岒娴˫ˤ⊿Ṕ烉⛘岒↢䇰䣦ˤ 
䤷⺢⌂䈑昊ˣ伶⚳⑰ἃ⣏⬠Ṣ栆⬠䲣 
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圖一：本研究分析樣品之出土遺址空間分布圖 

 
圖二：澎湖地區出土史前陶片中內含物之顯微鏡照片圖。(a)石英；(b)鉀長石；(c)玄武岩屑；

(d)花崗岩屑；(e)砂岩屑；(f)鐵質砂岩屑；(g)含生物化石的砂岩屑；(h)砂質泥岩屑；(i)
變質砂岩屑；(j)硬頁岩屑；(k)板岩屑；(l)變質火成岩屑；(m)生物化石；(n)碳酸鹽質珊
瑚和有孔蟲；(o)含鐵土團；(p)不透光礦物。 
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圖三：本研究計算樣品之間的歐式距離後繪製而成的熱圖，左側標示出樣品編號，上方則是

階層式群集分析所得到的樹狀圖。  
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圖四：五類陶片中不同種類砂級內含物的百分比圖。縱軸是以砂級內含物總量為分母計算而

得的百分比，橫軸為砂級內含物種類（1.石英 2.鉀長石 3.玄武岩 4.風化火成岩 5.花崗岩
6.沉積岩 7.變質岩 8.碳酸鹽質生物殼體 9.含鐵土團 10.不透光礦物） 

 

 
圖五：第 A1類之代表性陶片樣品和切片顯微鏡照片 
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圖六：第 A2類之代表性陶片樣品和切片顯微鏡照片 

 
圖七：第 B1類之代表性陶片樣品和切片顯微鏡照片 

 
圖八：第 B2-1類之代表性陶片樣品和切片顯微鏡照片 

 
圖九：第 B2-2類之代表性陶片樣品和切片顯微鏡照片 
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圖十：澎湖群島地質圖，紅色圓點為本文相關之考古遺址位置。(a)澎湖、白沙島和西嶼 (b)

望安島 (c)七美島。（底圖引自顏一勤、李寄嵎，2017） 
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圖十一：臺灣的地質分區和西南部主要河川水系圖，其中藍色標示雲嘉南平原上的主要河系，

紅色則包括南方的高屏溪和北方的濁水溪、大肚溪、大甲溪和大安溪。（地質分區

資料引自何春蓀，1986；海岸漂沙方向引自范光龍，1988） 
 
 

 
圖十二：位於臺南的北三舍和牛尿港北遺址出土與第 B2-1類質地相似的陶片。 
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