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A2 A =9 F572H AHaAb

A7 %2 CEDRE (2008) Understanding Black Tides.

O =& WixA AFLFGA L T A
a4 = & dut =% kL) A A H L
1978 Amoco Cadiz 227,000 =2 Brittany
1989 Exxon Valdez 38,500 Bl Eabds
1991 Haven 144,000 o]ge]¢} Ligurian
1992 Agean Sea 7,000 22# Q] Galicia
1993 Braer 84,500 237 EWE Shetland
1996 Sea Empress 73,000 od = Milford Haven®t
1999 Erika 20,000 a2 Brittany FAAG
2002 Prestige 64,000 2=9¥ ¢l Galicia FAAR

(1) Amoco Cadiz (1978.3.16)

- Abalfr 3

- A A=k 227,000%

- o dE A 4R

- &9 227,000

- W7 B2 100,000%
- o3t Aol 360km

O 1978 3¢ 169 o}zl gholH|glo} AAH e /FZF4 Amoco Cadiz® 7} T &

2~ Brittany *9¢] Finistere ¢1¢FollA ZE}(steering) Al=®le] F-A)|7)
A gt

O Amoco Cadiz 24-& GAlel 22700029 AFE 2 A olwel A g
G BHEgoR 34 Folglon, o] oA sigtfon F5t

O 59 ool odA=etsiont daakA 53

-0:45 e} Al=¥le] A T
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0 .ol A% $9

O A FHLA L BUnS AW A

- B9 % A el odn EoelA uEecle] EAlo el 1
FEE FAPOEM 0ARd A% H4e AgHos FAsAL, gt
~@UAY, pH, £%, Ak FE, V8 A4FEA, 293 FREA A
FRAE o5 A5Hon RAFOEA Belr|%o] AR 75S
ESR AR YR SR el A el A

Md oo o

o] AEAHom ALEH o] %Qur, o - 2 Tr%%i—éﬁ W) A o] Hlj ol

2 % U] Ak Fefjaowm o AA I Y5, ol
a7 elA < ol= F= Phospholipid fatty acid (PLFA)
U DNA#FAA £ & di%fe] 28 fle B4 W
Hol A= AF8% 31 1S (National Research Council, 1993; Muyzer &,
1993; White &, 1998; Yakubu, M. Bello, 2007; Jung et al., 2005; Wang
et al., 2008).

- 1990d o) <t o] % Pristane, phytane, hopane, alkylated PAH isomers
9] t}okdl biomarkerE o] &3dto] §HFEI &8 A= A
3 AP dS (Bragg =5, 1994; Venosa =, 1996; Lee & 1997).
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d 98] = Total Petroleum
Hydrocarbon (TPH) H& 57 ®algigol F4o] HQgy, ol& 9

341 = infrared spectroscopy (IR), gas chromatograpy/flame ionization
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detection (GC/FID), thin-layer chromatography/flame ionization
detection (TLC-FID) & t}st 7|=5o] 21849 4 5.
| Qo= t}%3l dioxygenase &AhEo] M el A B8 A o
HAoJsty ol FA FHAY microarray (DNA chip) Az 2 mRNA
& Q.

A
ABA AA HEE BN 5 AL

US Mineral Management Services (1983)2 <d¢te] H3k 72 7%
oAtz mE FsAE siAld =4& & Coastal Zone Oil
Spill Model (COZOIL) =495 7o, o]% Howlett®} Jayko
(1998)° oJste]  1efd QlE#H o]~ 7|59 B H GIS =799 <A
5 Boto] R ALgAEAE o] FEHUS.

N

Humphrey 5(1992)2 Apzsehs ooz 3to] Aghke] s {F
(stranded oil 9| Fa&HEE A5t A&l 1A} W& 4s -
oA Eg Bd (SOCS)E AMgstdon, d& Tul=2s Fi/

Al FH5 ARE o] g5t Bl HUE

Boufadel (1998)& 4271

o ole] we 9%

o] & FFHFFEY As % olsdiel I WS A 5o &3] A
8 Foly(Mackay &, 1980; Huang, 1983; Shen %, 1986, Shen and
Yapa, 1998, Yapa 55,1994, Chao 5, 2001) tiH-&9 #HFHs 942
SR vithel Ao xF B FFoA L Aol ZAHo] BrFoA

= 1
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- Pacific Coast Oil Spill Project (Environment Canada and US
Department of the Interior, 1992): &1 A < Bl A& 4o
2 Bdrlee AW 2 3&E5S A% AR B AR ol spill

Aol tE AE WU E Al

- Shoreline Assessment Manual (NOAA, 2000): ¢1¢to)A e #Ho 9
JhE JrlAaE BU])e Addel &85k W

— Characteristics of Response Strategies: A Guide for Spill Response
Planning in Marine Environments (API, NOAA, USCG, USEPA, 2001):
Y FFed WAL} Hdel 48 HE V=Y 54F FRede Al
719 5 & 7t Bv)es A9 A8 dE

- Guidelines for the bioremediation of marine shorelines and freshwater
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