H#EABMRBRES#F L LAEHO S &

it e = B

FL®HIT

1972 £ 6 A5 BRORA Y =—F VOEEA by I &
NARBNT, A\MBgEET EERE Gkt L -
TA My Z7ARNLEELbWH) PERCEESN, B
LDEREHIFTE6 A 16 BIcBE L, BEMNRER
LTI, ANFBEEEORR, SEBFSEEERE
PEBEORE, MLok»izsdkl sRETHFECR
R, BE FBEHETHEES) L20EBERBLIVR
BELSPARRTSZ LORE, HRBREF-OE (&
6B AEHTE) REEDT DI ENTELD,

HwH Y, BEEEANERCHEL THBER2L6 0%
FOWRIZEE L, £, SEOBRBHREROC—R
LLTZOABIENMLEDT, REEEEAPHA by
7 ERNAEBICOVTHRET S Lo RD SN, W|ED
BRI DNV TENBNS L EZ THED, BR, BEP
WED—o—DIZBLTHER TS Z L 20w, EENTD
DEBTOF 4 AByva vy ERLT, L REETH
rEarferl, »30E, IAHEZEZ bh bR
N, TOEBENLERREELBo I ERERAEZRY
THRAL, BET L LRl

LHAAIDI L, SECHIFRENBRETIIZ
HELRWE WA ERTERY, ABBEEEICLTH,
FEEEEOMIC L TL TR TEOD TEETH S,
IRBIROWTORBEE, hoXmk (el i2d, BET
ERBRCREEL: TEEAMRESHEOIED Y3
Bz liclice TNBBREATER by 2RV ATOR
&, FITREINLERY, FEORBILL -TH
EBRRNEENTH D,

1. 2EDBlY

1968 45 F 0% 44 FIEEFFHEEEEROBE, X
Ve—F DT A —AREREDT L EEBERESR
TR o0, T THINEHBBRENRZEESATY
B & ICERHE, BRRABBRAROBRELEL
EFEOBAEERBTRL L0055, Z0OMELHLO S
ABEIPSLLZ, EERSIIHEELRET I OB,

* ERE BETREEFERS

ket - 511

Mk 2 BB 2Ry, EEERROFRELXD, &
BRI T 2o ERSEOBELYERET S L
5LDTHoTee AV =—F VRIDL HRIEEERTY
SR, © RESKDBER, BEOZHE, R
ER EONEMBEPEMLLTRY, ZoXE/RETH
IR A O R E Vb TRENBREN, @ BH
BT, TOREEMAEER ST EST T bR
TWARFHERNERY, @ ZOERZEECEE
BB IUCEROEREBREL, EREEBEORDERE
B CRIEFROFRERNETYLENDS, LI
BWRD T DTHD,

K, BETERTRAEMELPLLT5RENSE
EAHL L, EEFEOIRICHE » TE+TE 3 HEHEIC
720, EEERrs ko KRR BRAELT Tt
LTz, ZREMANRTLIOL L TR, T0RED
1EFEERICELR, N — e rBEERHS
SJAMD I I, TN F—A— R HT5 4% 2
@ Land’s End 7 16 = LD ET, YRYTD 12
FhrFrh—, ) -+ %= (Torrey Canyon)
FHREEL, 1075t CRAHIZERICHEHEL, 1Y
AL T T URADBRRERTOEMCKEEY B2 B
THbH, TOBEMHE, AHERORRICKELEFERLS
X, RYRAZLCH—OBEHIZ L BTFROBEOKRE S
B, ETEILRLELDTh 70, KEBEROEAK
b, KEERBRREN 2R TER, - 21T
AR VT ETHEOERICEIEOROTENED , &
RPFE ORI R EREERH S DX, 3 —v v SKED
TEME»S SN ZERBF A PE km LER
NTEZLTWAZILER, BERLMIER TV, %
7o, JU—r I FPOKEPREENZHOES, 1920
EROET VAT v F/ v JHIOFERREEL & bic
BEXEELILY, BEREVELAELTRY FEE
), HEREEo KREEROETE T+ —oDHE LA
LD 00h 5T,

IOk RBREFROEFMEML, Bkt aico
N, LAt oRETERI BV T, BEHBEY
H7e 6 LIRS CHADIFERANEZ 0L O nAER
ST BB EREETIEE -/, ZORBRYE
LEBERALCATEEL LT, 19609 FE5 g Rk s

41



(ug/1)
200

100

50

w0l .

i

T

i 1 1

(ug/t)
200

100

800B.C. " 1750A.D. 1800 1830 1900 19530

KEOEA
T —v5 v FKEROINEE

Nz TARBREZET 2388 LETLEEEERE
WERD DB, TO—EEBRNTILE, THECBITSH
FEBELUTC, AEoBEIEEOB-TWEZ L, A
Fib L, o THRASAL, ZOEBIeEEY LR
BEEELHICEEIATHAEHANREENCLO
ThbH. ZOBEOFIKE, TAETRVERDZ-T
A O DB R BRI OIS « R
PHMCBBR LR STcs b, BHOTREL, B0 X
7 —)b, BRI OBEY, SEESBOBIEY O
BOGBBREOE TRLATE TS, b LEEDE
B3 A biE, Mz 5 EMORKNBERICE
LERPRBVWI LR, LEWCHAIKRY 2255
EnSHLDThB,

THE, By -EHEICROND T, BT
HEFREL, BROTETOEESLTHEEET LEHR
B, el TrEEICBVL TR, YEHENE LK
Eol, ZRbPB, ZTOXLHE-ZBEEICHL, @rg
TREZ L OLEHRRSICHMR LT,

ZDXIRBEBTIEBNT, 1968 £ 12 H 05 23 7
EER&D, ABRBEABOMELRELLOTH-
770

2. FERBREEOMBEER

WE Lo T, ABESREFERIMLEGES ATV 3R
by ZRNVARENDILDOBIVIZ, BiFOZLL, W
DERETEER-ROMEERCESLDOTh -T2
%, BEREEREECOREMEL L - VT B
ONT, JEEOMBE L IMERNICELR S REE RV
L, B TELEERILL, BEMECHEREZIERT S
WKE -7z, OB OWTZ I THRLTASL I LT
35,

EEL, AUF, 4%, EETOTOVLH>00E
FAEEFAEOLOIHHLTWEOT, BEELE
OBEMEIZ DWW TSP H - T3 280 THEN, £
NEBYEST B L0, AAOEABELETERE TS
D, NEEZEFERELVAZ LS, BE, HEkETin

42

ek 10 Bz 2 NHARBRERCHZICELA,

B ORI L - THEML, H@H0H> 55 Aicl
ANETEeREAMEEREBICHY, YRSTFHROTTESE
REEL D D 4fELE L, FEEMIT 0% bEL,
TmEREA U RRETIRE 41.9 5%, &£ 40.6 Rl
EBTHB LN,

HEZOLSRE®RE»2 2, LAbELAEEED
FEEMTEO L Iz ¥, BELmEEL AT
EINTE7BREFTT2MBEEEE, 50 oMERE
BOBERBIZ >N, BETEEHL C KbSEIZBY
TR EL N TV ARFLIT KN REALZERE R
by Z v AEREOERERTRALEI LY. 207k
HOBHRBLE TORERWZOR, BREEEEDL
LT aeEEELLICLS THRLBEZETS 7%
« LE~—N Q971 F6 H)y THY, RV EDSL
EEMERFEERS (2t 21E ECAFE) To& 14—
Tholce TNHRBWTEHESAEERDS B, &L
IZBIRIBENLDENWLDOMT b« TUFARVDA0HIT
Bk,

®© FRELECBTIREMBEOMERIS A3
v 7 eiRER c mENEROBEB TOLRENEL Y 3,

@ »HHEOLMAMLREME, ThbbilEERL
CREDTHFLEOHEL BT L CAFR EE LS
NTE2LERBDILERDZN, TALIZHTEESE
U 22,

@ WU BEHBESRONEWRY, HE¥REER
BEMEGRATIZILrOBEEZT AL 50, #
EEZISLHIND THD, BELIEZ, BYHOEK, &
EEIC BT 5 —KERRAOELR, HigLE~0EE
- FIFOBE IR EEERT B,

@ REEFEEOEZVULVWBREREEFEREGLER
EARNZHE LT LS ETEHED, BEDOELIEMLS
Tz FOFAETHARRDENTLEIBRNLS
B, wETHD (F: X< bLliE, ThbofsksE
EBREEATZW,

ZOXOREREL>TA My RNV ARBOERE
L7zZ hoBER EEONRER, A My 75V LTHE
REDLORFEEELLTHS I h. BRARLEDOKE
BERARTIITIVONOREI ANG VT 4« REREL
656 o —fREHICENT, IEELEEEIC BT
ELUWEERER, 7 v 2BFHRE0RRIHERIE
AL, £EMEEDZILIELIDLOTHYET, 20
X 5 e B —IE 0L T, EEERRRER
7 EHER EOSNERRE BB R 5 IEL BB
BErREIRERE K VHLEZOTT, ERRB T 5%
SORBHELENIEHED S ZICELEER R baE
2, WEGLEOZOOFREEEL, HEEZI LD

JSCE-Oct-1972



FEETAIZERRTELARETHY Ty L@,
EniC MEROREEOV LU LITL 5 TIHRABRD
ik v b, BE, ®&, Kk, 8, EE #FHLv
SRIBOREDE I VLV KEAMBIER - TRV &
Fo e SHEEECSRR, 88, HEOBKICESLE
W, BE~OCEBIIBEWELIBLLS5 252 & AR
L7coid, EENLRBEORETHY £5, 4%
ELEGOMRAEEL I 2EERO VAT S ZEL
TWARWETIE, BEREDCZOBYURNE X AR
RODTHY ET, e ERE, BEEL(LTIOVwS
REBREERETAIZLIERITETHIEL: S5, ¥
b, BY a—a iy d OILHERENZ, B
B TRFJIALRZVAL T LEBRL TS ,~F,
EREIZMB L 72iZ» 0 ThH Y BEREIC>WTEDnL S
BERERATLIONRERBEA T 2FEOEER
HETRBTEEREIL, 6H 10 ADEHICBNT,
T 2E b ETRFhOBRFICEIL THE OREEHE
FHREL, BRERETHHENEZ LS, ElcnhisE
LEBEREOLODL LIERR EEOMREETS LS
RIERD-TRRY . AFBELEDODOW
i ZEBHRBERCHEE D, TN TOEOEELBEE
FoMRFEELATIERLT, BEREEOYE
F2s 72 bR EHHAFRIZAR L2 b0 T il
DEFAL EFELTWS,
THEHDOWEELER, D, HE, BEMBICOVWT
HR&LEERE0L Y REEEEE L - T @K
WEWPE T ereBS5, kiz, ZORUCHEELRZ, bh
bhtAEREICL - TELVBELETHD TR L
SEEBLTRETH ZLILT B,

3. FARIIHTIERA

BEFELLEEMESOEALBEZEET L TS Db
METHE, TH%) REZEOMRZDLITWS, iz
&, THRY y—T ) RERNE, BEREZRY BT
(47 £7H 21 HEL8H4B5), “THE) LtvwiH4k
OEFTTERL=LT L DIRRARDNR, ZETE 2%k
WELEREELT, TALW, Rl RIFES B2
LT, I LTHERIC TRy 2070372008 TES
O LRV RT, BARFLCHESE, TEETER
DT TR, 2, BREOWKEB, RERKE, AMBugEs
EOWBENID, HHRELENRTVREE, THE0HY
FHL ALY FEER”REDO LI TEIMNEST T
K Dp, FOHLWXHADEFARS B I LRBED
BETHD, ARFBRENADL LT, £EKMT
TEREF) AR THWAENE, R UEEIZAD
A NERERMT2bha 2 Lieh, #ibid, BER

JSCE-Oct-1872

{EQ TR IC TV L0bEREERV] LIS
LTW5,

{7 n GNP, T¥niRE thElR, B0L D
AHEHOICHRERIZB Z LR TESH, BRELEY
FTHERESH TRV, REBRELRTLERL VD
PEEAICESCEV 2D, MERBELATRIRGR
Wb ThB, ELT, REGREOBERELTALS
BE/NBICE P BBBEOHFEEHLEBERLRTIE R
LWL THE, TAFFIGUER X3 Fenmi
ERBEAIELTWEEH, BEEHSIEREES
TERHL, IARENELLTOELD TEELEE,
Bz s 0BRDA 5, FOEKT, R by 7R A
LSBTEFAEShT, WOPDEHTREERPEMNL
7200

=%, bRECBEMBEIZ W TORERE L HERE
HnEE L TR itk B Shieb Bl o BRER
AEEFEEOERICEV TR, EokitRAERE, b
PEPFRELZEL L ERUZEFESNOIBED,
EROGHOMm LM b= 3 A ¥ —EE, BT
EEPLCRED BERERED, 20 EiTbl bR
OBZEY, LI FORBEIGESWIhICRAT
LE, BEBEREORE TH A EABEMEICER
TEZ LR EERERHL, SOIKRE, 44
A EZAR, BFRITARAFANVERZONTREEZ D
TERLIEDE, MUERZ 20 L5 REBRERE
25T, AAEROMICREA 2REN M EEThTER
TLEEREATHY ET,

FZRDd®, MObORERE» &5 5
BIELER, HEGEPOIEESH, BETHL  Enk
EEBELLIRTILERDIEROESEOWES <
B3IO0LEE-TERDTHIET, ZDLIREED
LT, REREEL»D, A\HHEEA~L, bREOE
Bk, TOFRERELEZBI LR -DOTHY £
T LERCBTAEEOBMERF L.

CORFEHVEE LY DBHEERIR LI LTS
FEEOREFTHS L+HT, KEBATEHERT
FUONMRROER L, BLVEREREEEARKR TS LD
EWHZLRTELS, PEHOERRERIZVI, TRE
bl s EMUREOEBRERB LT, PEARRMIL
HERBEEEEES DT RINEARDEZIZVOES SN
TEESNBZ Lidkel, EEFROBELERIES
RARBZELHIERVI L ERSEHTIIEVEL
2o bHBHA, BENPBBTIRON, BEHEIYE
ERIBIENDVET, LaL, ZOMBREEARE
BL, BREERNSEST Bt THBRT2Z e
AHETHY ET, bhbhid, OrBori250E%h
TREEZWETI I LN TERVO LFERR, BEDIG

43



LORBEETNBHEY, bhbhMBOEETEEXD
F50HlAELTIRRLARVDTHY T, ZDHT
i3, BRI TREHENEEE LT 5ELE D
EPUDFERLTWE LIAREE, BETRETHS
5, TIVAREOHRIIL, ITIULERHEVWE
BEARRALTVWS, Kickhud, TEEHEEZED
NEBRERERBLSENCRE LV, BEERLBE
L OO OMEBERERE, BEolhianEalBER b
DTHBLITBEZETA. NBHOBEI, EE, T
PR IVCBEEROBRBIC L > THEESRBHERBELH
HBOTY, FE, \FHEIHERHTHY, HHoADD
BRELEEFT AN TEROREEELPETESD
LRDBTVWBEDTT) NS Lithd, ZOBEAELE
REEEL, Sbic, PHEPSZIRBL TV,
ZORTLBL, BELBRIC P VWTORFIIRERE
FRZIG L TRZ2 38, ERAIZE, RO XD 2EARY
VYRIZERBLTWS 025, Fhiz, © A0 44
D3IZDEZIBRLVALDEEKELARBICESDLY
VAULIZE BT B e izik, SEEEST TR EREERLE
EloRFEx, O&EOSEREIEDZ LA LTIER
TERY, @ HETEENPINETHATE BERK
B, BELADBECETNLRLBHRESELTER,
ENSHDTHS, LabE, ZOPvreeRnmiRkT3
DIZIFEILELIVWDOR, WoltnWBiEdH3 0 2
L, BRLREEMLRRFLHRI BLTHSLHR, R by
7 RNV ATIEEEBH, BROZERPED -2kdT,
—Te bt ZEAEORARTEEOEE L NERTORE
ZHE-TRELSS33THA I (RE), AN
ZEEICXY, DV ERETRILRTES (MM
REEE) Lok RAEThH3—HRETREDO R A
— b S e=IF=T%, BEMREAERLRNED,
< 7 u R ARG & interdisciplinary %47 ' a —F,
L RERE LEREE, HAPSE L BRREE,
BREELBIREEELERE S v Y= 7 FOBMKOR
BRBABRAIRIZLBALICOMNER Shiz,
WFRIZL TS, AR LBEREOMEIX, Zhhd
DLAREMEIZL o TIZEHTBET B2 L OTERVEE
FETHY, ZOMECHRESEERCELND LIIF
DB TRWRY, LBLARRBRS, ZORHEREDD
EHEFETRATIEDOBEETIL, w7 F2IHNX b
v 7 ARNATERLICRERSYREB L BB OFEIC
DNWTRIEL bLLABAL, bbeTERIZOSED
HYFEOWTRBEERLBRTHIZW,

4. bhbhFAEEREH

V7 Fe IR, BRRMTE, B e Y=
44

7 P PRBEIELDEENRELVWOIBRND, £ 8
V=7 FEBRHL, AT LVWOIBNER RIS
SEBET FAALF—DORR M E 1970 FERFF LT, 2
OB Y, BREFEBECH - Tk, THIERICES
D, LrbEENDTHEZ L0oRBEIzL S, HBOR
BAZy 7%, o035 vzl b eF=v 75k
BORET A RT4 0%, BioyBes X O REEEE
FOHRLT, UL REIZLERL TER L. 20
BB, BEOLEOUTND, KEEE, oM
SEERPE, T UCEEHMGEBLT, FRMETLLD
RECEZRETHREEOAARRFLI BF=v 2 )
APBREENRTVWS, =7 F<T, B v
Z MZEILTF = v ZJHBEFRL TS, 72& 238
BOREHEROGRE I, © HWBELO BNEP4E
BRI EDXOREELELTH, @ BIoHRTED
X550, @ WOBIRE-TREBLZVERT
FIlighbignh, @ AT - THERBVWERS
LABELZVD, EWoTcHE, £, AlkE=LE
F—FERDPEICE, O bLFHBIBELLES,
AL Z0REICEX 2EEETHL, BRI e
DB LBLIP, @ PREEEESA TRV,
ZOPKBEDLDIZMBEND O, @ By
BORBOLERE 2 VR, @ TEOERD BFHEOEHL
HEELTE, EOVaotbDRE», ENRYRLT
v FERTWS, Lid, TITKERZ LRFEOHT
HRMCELZONIERNL LTDOF =y 7 Y 2 M Tidk
{y, FRALNEBROvd =7 MY XS CEEEh
PR LTWBEIED 5. BN 220EFE ST
TWBR, RL2ETITITNDERT 4 ABIZRIT 5
FEBEMBEROBSITE, TOBERSATHARVWAL
EREPOTIRDREMBLEIEL D LLFETS
e, WRINBEAYSFE, KEEME, HEEELL
LR BEREF—LERBR L, ZOF—LNHMTH
EL7edh L, MOEPNERIIIH 5hEMNR, T
I ZWRHOBORTHEE, EREEMNEER, &K
AR, U THMIROEXERE T 2b Dt
ATELWEHEENREDNEREZLEEE L, L
2L, The0ERAERES e =7 b PED 3% UT
TdY, BEHEOTEAEhZENS,

A by ZHRNET, = 7T RbhbhoilicisT
LicZ LixdEDIRLERNTHY, BLTHY, BEA
SEVWEIZVEBLOCRLB, LELREL, HD
BERERABEL TAHTER o EFRDOLCEBERAEZ &3,
ZDEIBRRF—REDIIRYDEETWLIE, 77
JaP—= e TERAV W LIEBET A A MW
B bDTHEHP—EEROLARTREORETH 2
BRIz ERDsTed, WO L TH T2, WEES

tkEesEE - 57-11



i, 2 BB IEORMIL, tEoz L, fEOR
ENZ L, BEOZL, TBEEDZ LEAIONTR
FLEDN, BREEZTIZILCIARE~OEEYE
EagicieE s, ZhbiT 2B L pEREEFAR
THBIM, RIZLERELELT, braARLTH
FRZLTHLHBBzLTLEER LT, BXZLKE
i3, BERPCERBICLRMNICRECEEY 5 X 50
F, w2 IdRLIZEDI, BBV, TR
B ARSEN L FNREF = v 7 L 5 HEEHERA 2
EREREBRRILE LN TULELERE TR -T2
2, LRRELZSBEGRY,

IRICEEL TZARER D - 2. AR REEERE
ERZEBL TS, BEF2EL—REBEShDD
DUBHEMENRLE LD L 2 AR T &, DR
IO ThD, BEEOLAI LTH0EN, ERFME
KHLTEDLTE 2 g, HitX B &, RoatoE
7258, EBE 2L 5 LBUOKRENENRD, BE
BB OELRBENS L THBOT, ERE “B
ZHI” HETEDOMBELLWICETR, LO®
Thd, FOFEEFTE-SEWRLLT L 2REIC
Wi, A LVWIFER, LWIHIRYIZLEKET
Holeo TORDEREMELEZRB LRV, %
OYBELHBENS, B3Il EgicBVAERT
POREBTIHBEEY THHENTWBE XS TlkEEkR
B, EREZELZZLOE, Pl d 10 £Ibn
BiH L BEENBECELD BPEYSHE»D AEME
L, &, fMAML I BEERERBROI BD, ¥0T
b 1% SOWERENERCHLTT, LTOMRREER
BROFE, i, ML HARABEETRLNET
BTz, FHINIBARLLEONTENT, WEIZAR T,
HbHTEEDLL ERFATLE, Lok bDThH -l
LitlET 3,

ZFRIZLTHERED I b THAIEREE RS2 5
EEEDDZIEFEROKFILH > TA Py LTS L
M. TOFEEE, EFOMLAIREMEOHEIZS
WTHEELTAEIRD X522 THA I,

Wix, ZRORFECHL BN L EBEIRETL,
HENT I VBB TCAY - FObAHMEREL TR
Bizhic-Tieh, Woolich “ER” 228 ofiic
HobhT, MEEE 2L Z0REBEREL L, 7
EPEENTZE THEERE O ILERH LD &
BiErhd, THRSEEORICL 2] L B4
e TEBEOLBIEDY, E2LTHRIZIEDENID
1 EVS, BbTT, TEEE 2 - TRENELHE
BLATNEBRDESIESENRTLE S Tldi
L L TEREERERELERN, WEETOREIRM

Ebleh Lich, HE&OREEEREFLEELLL L
ER -7k EELREAALTL B, FIT,
TZ2530V->Th, BEORERD -THEZE, bh
PRRBEARTHACBEZHTH o T BD TRV
LWVALRE, T2OXAE - % FENICHHETNET
RV, Tl A FEBEXARARCME L L
o [AETEVIEEE LATH LW ANA2BREHR
DT BB LI NTWNA TRV, BRESLB
TEiE, EEREOELAELERLTLOTLARZL, L
PLEBEFEREZZ phphOBESCHECEED S 212
RENBDDTH D, BiL TERICIIT By e &
Wo X I RBLNRY) LR A ERD, b A
AT ORI, BERA ADIR, BBE, AEENIET
ZEECENREEL e bIRE,

bhONOERTERE, 20k RmEBIRL, £h
LOWDHEBRDLHTHS I p, POTOLRIZES,
WhiE TEM) ZhBEEBRL, TOEIERKICS S
REIZTIV T A, bAVRIZE»ET, V2T h
EEMATERLLDSICEL B,

LaLins, BETTIRROOATVWE LS, &
A OEABNRIBCRELOAT vV RAERSZ L,
Wz AU, Bl zoBRI L, BELEZOE
BLASBEPORHICEUVLLER L >ETHEHIL
TV ZEBRDENTNBEDTIEARRS I D

FDIHDIITEI LIL IO,

FFERTER I Y BETER, TabbALOER
EFH L O OFBN L TMEAELZLE DV ED LD
WCTRETHIEEZ D, TOTHITIE, LY, H Y
¥ a T AEBANICREL, FROBEOTICHEEER
FEFENEREIZIRY AR, 20X 2L 0xt 35858
BLEBEEREDO bILEZD I LRLETH S, £5
FTEHEZLILE-T, ARENFEORE SR, £2M
BRI & ORI HERREEHL O 2 A E
EETHENTEL RS D, BT, BBOIAREN
FIZHLTH, WAWAREEEFEOX THEST TS
ENVETHBEEER D,

TOEHRBET EAA Y ML BEARERIZ, B
EREBAOHKTBNTETERATIOTHAE L, B
BHEAICKRD T AEBREECBNTLERTNEL
EEWOIETLAEMA D, ARICEIBEOTELH
EREATIE, HfoBRE L HEiffic 2 2@EH A~
EORMBIENTEDLRIIEZ B

(1872.8.25 - )

JSCE-Oct-1872

45



