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T, iz 5KARAE, LB iE2 S04 COy IR

a3. AT HE TSR IT ) 200 g SrCL VT 300 mL Hb F/KEET, BT 30 mL fEM A UTIE A,
HAGS N B EEANERDE T, ol 6 07 25 T, B S . KRR COs™ + ™' — SrCO;s.
T StCOs FIPTIE L, RN ERME RN 15 mL SN IE R CF S ¢ RN
Jiw T 1 L WK ECHD BT AR i R T RGE R

ad AT — I a5, SR LI D VE StCL ¥, MBI &G54, WPiEsT
G B R AR UTE 5 5

SRS IIR A, WOTNE 4 N EHRH FEEAK, LA SR e s
o T AN SRR T O RIERE T 5 B IA 300 g, — T R4 500 mL /£ 45 /) SrCO5 ¥R UTHE ),
TR 1C Mo MThE . MR A BRI 4 F_EIEWCRE, STEIEE, 4 CHRFE IR,

b B Wi

Fr KA PR TE WU FEARMG , B8 TR IR AR VR FEAR i), R AT 7K mh 5 ) JE AL 4350
AR COy, P HTIRIIE RS CO,.

KAE 50 L U R/KFESY, I\ HoSO, M8 pH (EFE R 1-3, SRR 7K A (PR R 25 A0 B 3 1% 25 7%
A5, CO,o A BEPERAR AT (50 mL 5 500 mL) RIS CO, Jo » 4 CHRATE Bl .
QnE A E (AMS) 7%
AMS M UC AL FE 5 mg B, MG TAE] 500 mL KFE, AUE AR K KR
s EEFAN TAEARTS (a5, (R IHh AE BR A PR BE (1075 4% o
R T L s R R OB R, AR RS A LR (DOC) & &
B, TN/ EEA HeCl, R (8K NaN3) , I AiEsh. REFG WG LRI E, 4°Clt
HARATE T

B2.2.5%Cl

(D FERER

IR RIREE & /K Z TR KRS

(2) BEDE

— FEC A FH v B TR A RE SRR B 1~5 LKA, AT AT PALBE o SRR 4SR5 S R %
4°CHECIRAE R ITHT o

B2.2.6 ¥Kr

(D FERH

BLFEA AR & /K 2 1R KRR

(2) HlEB R

FARAK A ¥ Ke S EARMK, 9 7 I05E R K * Ke 4R, 38 % %5 ZHE 100~200 L K
FE, MBS TR . FEATEF AN T K RS AR S 7 B8 EZA M A S AN i Ui

>



o BT R R R I8 O B I SRR e e T AR DU AR MR kR (BT B2-1) .

Ji A AL 3 R R B DA I QORAERE i 2 B SEEAT (] B ) U A, H R RW
SMIRARPNACT 1%; @ KPR AR FRHIE 2 h N, 258 RGN 2 AT 55 R fh AL B K,
T B e 28 F) 30 L/ming @RS BEA B SIS, LATH R R 273 1880 1R 51 5
@FERERE IR, A m MK KIE. pHY SREFREE . SERE S, FEfAb
R DR S S A

M 5E B S Ke BEA RN 6~8 uL, W R T KRE SRS EZ) 100~200 L, VAR SIREE
212 Lo N T Hib/KP BRSNS 2R (IS & CH, B8 COy) BT S 28U Kr BEA A 2 1)
i, AN IR E L) S Lo MIKEEH 2 B SR, R 4 AR SR EE N IR AE

?

C T

B B2-1 EEEWEASHSEXEIER
B2.2.7 "N. "0 (i4EREhI5 L)
(1) PR
AL B FE TS5 YRR T T FE 75 YR s R 7K 1 AR [ B P 3t R KRS i A 2 K R

(2) #HAEL R

KR EBATYES A, WEKEH NOy & &, LMEMEIUKER. —BELT, &
BEARIE [ B 138 $eb JI BE S IR B 80~100 mgNOs (HUKFEER 1~5 L) o — MR HIXT iR & B
A B SRR R R RIE BB FAg i, WnE = 2017 (717) BUSRGHIEZR 06 R I 748
Bt o

FEAS 2 B0, Sem s Bk M 2 mL. 1.25 mol/L ] CaCl, i (—fIE MR, A
I, i H AR AT A8 H A g 1R T s  E A A S TR . A5 10 mL £EE K
A CRER 2 mL) e sc e g, DA el 2 &S 1. &S FMA 0.5 mL 155
K, DARIUEAS b IR PR A2 56 /K I, AR R ZE S s ek, TE =R N ORAF 4 -

Y /KFER 0.45 pm BFITALIERIE 38, LBk pBuRidy, B b ZECHm g . 285 KK
FENIN B B2-2 s (A8 3025 B, T8 b 145 70 V0 S b 109 2 , 42 11 38 B A (1) 73 A 500~1000



mL/h (HJ 8.33~16.67 mL/min) , b5 N AHERER AT LASE A BN, T DASRASHEE T S A ks
P F TR 2% U AR

T IPGEE, TN AT g, (ETESh R R e R B AR HITE 500~1000 mL/h
PENEE S = 7 =2 | Qs WE e I P 2 Apal: - - o2 R M1 R O e L P 2
ANIKFE. IKFERCBREE RS, PR JE % B 8kt T S FhEL S E IR @ A e,
BT RAE I R 2R i 75 4 CLRAT

& B2-2 REMIEMHRLIERER
B2.2.8 s, O (Wifghisgy)
(1) FEFZEH
LR TEAE TS Y FURE ity T FE V5 YR SV M R 7K IE 10 A [R1 T FE 1 T 7R i A 3R /KR

(2) #iEST

R K SOLZH S AP0 I 5E 75 E 4% BaSO,UTVE. LA, BRI KEE I
HMBRITE, BACGRIR:

OF%E 1~5 L #FAKEE, IMAMRFLRK HCl BRib & pH<<2, HEIIALERHAI BaCl,
(RZRAD) VAW, 18 SO7 5244 i BaSO, VITE . BN EMKEE S SO E R E, LAMHE
315 500 mg 24 SO4”

QFRE G, BN LR BaCly T8, #5 LIS R SA B pise 724, BIRBIVTIE 52 4.
FrE Sk LIE R RS 2, JEAGTNE, R R B TOKREERDUE, DUERR Cl,

@¥i7 BaSO, PUIEMIIEAEU N, FHH A — TR, BT @ KA KT (18
SRS ERAER, AIRAE 60°C I AT A o BaSO, M TJE, HAMEELAEL, 5
EAREE, BEAFERASPH, Bsie =it bt

B2.2.9°°Cl (G5

(1) FEAnEA

AL FE T V5 JeURRE i T AR TS LU R T B T 7K TR AS [RI R P 3 ZKRE i R R KR

(2) #1E D%
HURER B (R R B A K, BURE R TR AR R KR A 75 2ok e, 2/00R
EFTHUKEES 3 mg CIe — Ml F 5 % P 3R LA AE R 28, BRSO TR 34T TiAL 3.



B2.2.10 3Cr (4&i54%)
(1) FEShRR
AR TAE V5 YeERE S T AE TS L5 R T VS b R 7K U 150 AS [ VR B R R ZKRE i AN s 8 7K R

(2) BEDIE

MRPEFESH Cr W, PRIERER ST EEARNT 0.7 mg, —HCRE 500 mL /KT
BRI R T, LS HNOs BRI & pH<<2, 4CIRAFZE iRk,

B2.2.11 ®Pb. 2’Pb. 2°°Pb 1 **Pb (HHi54%)

(1) FfamEA

LR TELE TS Y FRE i T FE V5 Y5 S VR b R 7K 1) A (R FE 1 M R 7R it R 3R 7K A

(2) BAEDE

SRAEKFEH P IR EE KT 100 ppb AE « FER ZMIRAEKFE 1500 mL, HUEE S 1
L /KFEE T T 1 R M s, SERTIN 10 mL AR ZLaiik HCL RE5), flfi% 3, 4°C
TRA7 2 HT I

B2.2.12 AHLERMARRE R R CEVAIE T

(D FERER

ELFEIREAE TS YRR i T 15 YL R 0 U 1 7S ) AN TR B R 1 TR KR i A b e 7K

(2) BIEDE

NT BEGAFINE WL IR FF SR AR I R R B 45 4 2 8 70 KSR R B TR o A R
IR EEEIN (MESRUROHHERBME T B, REEEARSEA LS S0 E
FERCREETERE , I A HCL AL 5 pH<2 H% 1 4°CORA7- 2 20 ATl

B2.3 EHIgE

ORAF A LA F B, ST i R FH D7 58 S A R e i e, T BE T it
A2 AR AP S B s

@FKAE A B T R, B 7 A 32 BN HEU R K . R S TS e iE R

G m A LR ARG YRR, N TN D8R, AT IR R K A B L 5

OFRZEREIFRE g0 T RFER T SRR . KRR, KR AR B, sy
FTIE « PRI RN FRA SRR . BUKEL S

B24 FEEI

HRE S 2 v 75 D0 R ot A A i, TR A B8 2 TR R L

Hhy R 7RG8R AR KA o (5] — 37 b B U SRR B RS ARG B, A [ M ) e [ R A
IRl RE AN Bk K, #&HI7E 3 HEAW .

XFFHERMEYI T, TEH T ACREE S R R NS SRR, 8 G it BRI Al SO S A AR I 4
RAEVRAR R o KA b B R BRI L. BURE R B 53k S B > 5 R SR A e, a4
FESG Y. FERIR. EHHN IS,

HORE E AR B bRy J Wi g o Qi /K b &G R AE KA MR 25> (DNAPL) , HX
IKIEAL R IVE B KR EHS s R K h &G B AR KA AR 7 (LNAPL) , BUKJEAL M
KEEIKE LB,

KT & BT R IR ST, BUEYARIE I H 7 2K, BB R A 0.45 pm JERE IS &



GBS ERE T, WHELHE: oA &N, FHEHFE 30 min f5HEETTEM
(1) _F 35 MR BRI

ST IR, B AR R AR B IR E B NTU S, B R R R R . B
S RAE v R TR USE i AT A aS . AT R MR AR IR

JLREAE DI E I Fa bR, ¥R EBIS SN E, % : KA. K. pH E. BEEX,
VEMRE. . WURINR, PR WA, B AR A A .

FITF B B 320 D0ARAX 28% 156 FH T 2t i A o, IR 45 3 G S 3N AR S T e 38 A%

SKAEZR 2R P A ZR, ANFEZEBINRIN B IS, HAPBE S R, & A LG 3
WIRE T BT R B M PR R 2 v . AT, T EEvE T %

FESREZ JG, NF ARz, ROUSHMR R =,

R W N TR = RO e AW JIVA OB S T e N K ) A N e e g e bl L0 =
FERRDE A NCE T 4 CROL M, AIRAF 7 R HEFEM 4°C FEOE A RTF 15 K.

T FE R AN R AT PR S B RATHE 25 18], A i 25 8 RS Y TRRE i B 2 A T R 2%
A W WU R s I H AT S, B E e . RIS S, PR B B A
Ak, BRI R N .

KRN AT BEET LT TBAREE I, SRR RN RN AT J M AL = 14T N R
INRE =TI O S

B3 #&MR 7k

B3.1°H. "0

(D W drik: ek, gk,

(2) MRA A : OIAKFERLZ AT @M R 2 LU T RE A, W MAT-253,

B3.2 ¥Sr/*sr

(1) W Trik: Bk, KERE B 722 i i 7 25 2 Ab S5 b 72 5 759 B i AR 1 &
W, Bt 5 e KA it R 2B 52 ¥ Se/*Sr. STARMIRE T Se it AT s iR s Ik
HNO;-HF ¥ FE, IR EAARE A B, MBS o 54, Bk sl
BB FIKFE

(2) MR HE: ORHEBE R (TIMS) 5 @2 52Uk HL IR AE A 25 B 1 1 R 15X

(MC-ICP-MS) .

B3.3°H. *H-"He

(D) METTVE: WBARNERTE0E, O H R, 78002 5 75 3047 F Aok 4i .

(2) MRACET: BRI R

B3.4 "C (DIC)

(1 M Trik: AR EOE . s a8 i iz

(2) MERACEE: OWARNIRITEX (LSC) 5 @INES g (AMS) .

B3.5%Cl

(U W7k WARNERITEGE . IE AR g%,

(2) MRS : OBARNERITEX (LSC) 5 @IIE S FI%IL (AMS) .

B3.6 *'Kr

(D MEHTEE: JFTHRESTTHE AR (ATTA) o GLENE 2 5 75 Bk 474 B aifl,
B RGBT BN B i R AR B BR 25 Now 00 2514, H 5 &= 4 100 £i%;
Z JE i R SRR B R AR SR AR E R S (Noy Oy CH %) 5 BJESMH



BT Kr 5 Ar, B Kr M Ar PRIV R . S B aift R4 fe WK B3-1.

B3-1 S BALRGRIEE
It PAE 2 AND IR (BREGA SR 0 B A 13 B 724, ) ATTA #E47 *'Kr DI
(2) ML RFBPRE ST E
B3.7 °N. "0
(1) WZE g HAZ Wb iR ia o Ve AR B R 25, A8 5 W e v b A R IR B e (X o T
JR 11 AgNO;3 . 23 59 FI A7 SR IR 45 19 N A CO,, A8 IR 43T NO3-0""N H1 NO3-6"*0
MR BT AgNO; X LRSS, BT LARE AN F rh SR BB o, Sl 7E S == T4 1 .
OWMARA A : TCER AW ORI AR 2 [F) 7 22 LUAE SRS (B (EA-IRMS, W1 EA-MAT-253).
B3.8*s. "0
(1) MERT7v%: SR DTPA R FITIE AN BaSO, YTiE kT 4litk, SR FHTE X
-[F) 7 2 B HE A FH 5230, BaSO, H ) 6°*S A1 680 Wl 52 .
(2OMEAX A = TCFR A AR € R 3R EUAE ot 3 )R H CEA-IRMSS, 1 EA-MAT-253).
B3.97Cl
(1) MsEdrik: FEF Cs,CUMIEREES %L, BT CHCU M 2
(2) PR #E: OB R R FIE (TIMS) ; @AM FaE [F AL EL AR R 11X
(MAT-253) .
B3.10 *Cr
(1) MZE T R EF AR 1 N K R s o s alifh S5, a7 F A B i 2 8l A
I HE 2 FEC P R B S S R TSV 5
(2) PR OIS FAL R (TIMS) ; @2 28 i JEORE & 25 38 TR i A
(MC-ICP-MS) .
B3.11 2®Pb. 27’Pb. **Pb 1 2**Pb
(1 MsE ik BT P 7EH /K& EBAL, EATIARET, X KFE+ 1) Pb it
ITESE, UARORIERS . & 9@ A WiR ik Mg(OH), FLyiie 2 M B & 1 22 e b AR i .
= 55 1) Pb W & 70 % 2 e o B B A5 B AR S
(2) M 2B G5B TS (MC-ICP-MS)
B3.12 A HLEEAR[E S 2
COP5E J57%: H R KA A LTS G4 388 i v 3 B s 0 2 [ AR A 5 7 N E )
AT SN B S AT A LR R A7 2
(20 MBS . FHG T AT, TR AR B & A E, W BA PR L
OF LA [F A7 2200t
A AL B AR B[R] A7 28 2 A Bt A ASC RS D ASORE B0 /8 ok - TR AL & B AE B VS (Gas
Chromatograph-Combustion-Isotope Ratio Mass Spectrometer, GC-C-IRMS) , 3T AN [ il i& 7§



AP R R A R AR, — MR BN 1 nmol B SR UE [F) AL 25 2 1A B FIORS 166
@A HLEAR SR A 21 I
AL AR A A &R E R SR A B R - [ A R B A i VE (Gas
Chromatograph-Thermochemical Pyrolysis-Isotope Ratio Mass Spectrometer, GC-TC-IRMS) i
A7
@A WL AR SR A7 2 M
/NorF VCHs FIAHL AR SR AL 3 AE 2k 3 i v] SR AR i -2 B0 [R) AL 36 5T 1% A (Gas
Chromatograph- Continuous Flow -Isotope Ratio Mass Spectrometer, GC-CF-IRMS)#E 47l 3# .
KorFHHLEAR W Bk S F AL 2 MNAEAR B #7 R A K R H B
@A HLERAARIE R A7 2 I
B HL AR IR [F AL 250035 v] 38 1 15e F AUA €21 (Gas chromatograph, GC) Fl1Z2 #2218 i Jakh
HEEE TR (MC-ICP-MS) RSEHL. ZH AR KRN, HAiFHNRIEA .
B4 REITH
R KRR T R AL o B R ity BFAMPATREELBIA D TRE R SR 10%, — gt
FE il B/ R LLFATRE AR SRS RE T, BT a5 0975 5 R AR FR VA e 22 R
ot RS B B AL . ARHE IR 7K TG B RV [RIAL ZAF St I A 1 S5 = N BT [ KRR
B K S B =5 DA W] B B 2R, [RIINE Bt T 7S B A 2 rb i 7 A H AR R R BE T . T
T CAE N G B A FE A (R b T KR i 2 Al i e
(1) SEERACES L BT 4% LRy 2
SR 2 BT X DR 45 SRR AT 28 7 A SR A R s (I , ERAN
AT S S i A B IR« X R B BORae, (RS A I BN AR T A AR &, TERIR
for 25 2 (] B FA AL B b e ChrtEd o) AT AR A% 7
IG5 FH KA AT FH R 2 /K B IR ZR AR K, SRR 2 A 48 b AR 4 b o 7 7204 B e &K
&, XERERARZE A HLAR R8T, BT 7K M 2% 2148 F 257 SR FH B 3 5 25
S 2 O PRV MRS AT N AT, ORI RS A — 4 BA B4k C (b s =
KRS RIS T775)  (GB 6682) ) AR 4L (AT a4 w5f. HTIRES
2], TARE A e A R B, WIA R e T A .
BRI FERE S TH IR AR LN 8 SR o SEE6 TR M H i 48 50 M T 1 2% 1L,
WE 42 A H [ e T, #ERA X5 5y, THE KSR BT
(2) L =M
SR SN AR RE S I N 22 K BERAFERE S IR A AR BEH R AL E ) (HT 493) K&
FEA RHE AT, X RS FES . RAFFME RN TS B . IRUCA R R i
B, M ME— PR IR FR IR, i OR 5050 2 i R ARG « XIS mT fe 258
MRS, ERFZM N ZEBRE, FRAPES. BIAE L.
(3) iy ik 51a I
SEIG E SR A M0 PR B VO FE AR R S R Rk S m A s, A
WAL A TTVE AT FRARIAIE, 327N E RS, BIRMERZ . W% E. bR, A
BEERMT R, DT A AR 7 M 0TV E I SR AR o 407 R £ S HOA R
JEEORIN, SRk HA S R TR T IE RS, BRI R R k.
(4) Fm i B B
BRI NS R E R, DUER AN E FE IR 2, S8 = 0 4 TAEALE



RIZL R IR AT T AT R R TC RN AT i RE rh K L A Ss o Tl i
IR R S 1 DU A A BB A R R, N SRAE SR A B SRR 551

JEARIC A EA IR A MU IR T BB IR, A R AT ORI AT AR . B
A3 BN AR AT B N4 B 5

(5) SEHg =[] tooxt

RS, KRR R RENE BRI E KRS M B
BRACIETRE T AL A, HOARAE A T A2 I HA 2 5 1 2 0 S 06 3 B S T, TR
BEAT SR8 5 [A) UGS 70 AT o 24 LUK ot 0 5 SR L S 060 5 () DR 22 BRI, 2 K% I A3 I 0 A
(e R AL, Z At R B R A AR R, R HORE 7 A



Misk C
(EREMESR)
b7k B R [E] 43 = HHE R E

C1%H. "o

Cl.1 EAKJFE

ARG FES, BT ZRAEH DB E - 78k - BEE SR i m, AN A 7K Ak
P A A RA R TROR Kk AR AR, R R (Po/'%0, PH/THD Rz K&
AR AR AL . B SR R R R AR AL, AT AT A R RN SRR, 0531 M 3R K R B
TR ARG KEZ KSR

CL.1.1 KAREKLE KM

BT E . AR ERME D M 0 LR R, &I
OD =85"0 +10 £IR, ZHFENEIRKIBKMIIMELE, WD “EBRRIPEKLE”
(GMWL) , XHRIEFEEKAKL . KK oD Fl 0'°0 %220, 4. FilERH
B EREUL R, Rk, RRMIX KSFKE 0D Al 0'°0 Bk R EERKR
BEKERAFAE — B2 . FEHIIXR 0D A1 6'°0 IILRIE S RFR N “ L4HBEKL” (LMWL)
Fitm, FEKSEKL D =7.986"0 +8.2, fiiFk CMWL.

AN 7 =N T VAN R S NS T

(D MREERNL: KARBKMER RN AR SR EGAEEMLKR, REFE, o
IR, WHEEREC, o /N ERIXFEN 5] RS AR AR BELE A R ML X A 2R K. Bk
IR 25T 2880 R AU

(2) FHRE: HUER PATATHE X RS PR SRR R AR AR R AR, —
HEN i, XFK.

(3) EERRL: iR T E I, PRI, FoKTRER R R o [k, &
RUSAE A S5 AR AR K o R FH i AR 280N v B g R AR A MR I R 7K 70, (S5 R
KANEX I EfE. LR Cl-1:

85=8p

H=T+h (CI-D

A HAMEERE (m) ;
h-IRE AR (m)
O-BURE 5 0D B8 6"%0;
SRS FEK 6D 5 670

K- K5 %K 0D B 0"°0 B s e sh i .
(4) GRERN: KABKINER NI o (H % 26 BE 38 s M PRAR, AR RN 8
TR RN 29 A ia B i A2 v Rl B R I i 45 R
(5) KBERONE : KRNI 60 il M2 A% 3t FE v [ 67 25 A0 A A /K PSR e i 2k B[R A2 2% (D
B0, HE KGRI O E R A RN . XA 51 AT KT
TR RN 5] R AR



(6) BEFIEZN: RABEKEI TR R H o 2 IR R A MK FAL R
R 2 M R A AR S O 2R, 7 A o B R 1) T i R ] e 5 W e e A v PR 7
R GIABK IR S HAT K

IR T R, REBIILE R Z A I (GER TREEED IR bR K AT T K,
HOR B A 5 ORI ) A SR AL R A ARSI R K R A SR i R 3R 6 4 2
KA KA RRTTH b, S5 RSV AE KRR T . 2232 R 3R AT S KR, TILKe
I KPR K 2, FAU A il 205 R AU /K e b B9S2V AR S B2 /iR UK i AU R A 3R
e A MEAE R b K A R A R AR A I & C1-1 Fos

E Cl-1 ket EEREEFEERERNEZT X RE

(B O AR B KA KL, Hrp @B K 2 75 1 96" H=86"20+10; @FEm/K
S I8, U7 2 0°H=86""0+d (d>10); @ LR F L F 5 HS &k, H &
O Hy,0=0"Hyst10°no’Hy 0y s+ @ & o8 [ fi % 5 €O, & # 4, 77 #
y%mfy%wﬂ&mﬁqgww;@%iﬂ%%%¢%ﬁ%ﬁﬁ¢%&,ﬂﬂmﬁﬁﬁﬁ
FEFE ) IE 60 88 ; ©F R 52 IIKIRA L, HHLSH,, | =-20£10%0, 650, |, =-10=2%0; @
RRFERILR, FRCH-mMI"0+d (m < 8,6°0 > 8 Ogyw, ): @K T FHARSE,
SHy, (=0, 850y, =05 @FRREMAT PIFI R HAZHe, K SRER A 22 He R PR B T K it
SCH MK, 00 D :; OFFAKSAELTE, T8 H=n6"0+d(n « 6" Ogyw ); @F
TR KK, JRE0 H=86"20+d(d<10); @R/ H A S A AW e, FEILE o s
ORI T KSR L Y K E A = A8, )

Cl1.1.2 KA KL R A

SREBA d IE XN d=0D-85"%0. d I/ TiZb X {1 4K 24 % 0D/0"0 K
8 AR, FDARIRZE RIS R AP FE

TR S d MR RS Z 2%, 6 AR 5E SR T /K 28 R Bk 4E I F2 b R A 24 1
ISR A o MK R S5 T AR 728 K, W d fH3E TF . (22, KEZEKIEH &
SETEAPAT 56 AF T HEAT I, S AE B 7[RI 22 7 T BE o I, /K R S AR 3 A R 5,
d HMAETE. ERH X KRR, — RO T 2ERBEKRER AL . dEARN N7
B, XE5=ZETFHNHEEEANFEEKR, fEERNKE 5 BRI EA K,

T o 45 B 1 DXR P it X, B2 2R B K I o A RT P B A o R ] ) ST R 7 b AN 2 A3 9 (b
W X d ALK, — RO S, d (HEEE 10 A PHERE. MIXH S, d 18/



Ko BRI R AAER, WIEAN, 28K, A P2 KR AR REL . B SAHE FEIC X,
KIE R, d (AR, WZR g R b X ) R R 28 d HIE £1+20%0 LA b, ~F3578 22%0.

Cl.2 7%

i 7K R SRR AL 2R 2 R T2 7K PR (R 2R 2H i 7K TR ISR 1) A 2% A S K A
I KA I 22 I (R R 2R A8 #5901 AE T R R, R KEE AN 4 R 7K T
CaHZERMEM, Wi, HofEHE. RERM RS TR, HELZ=HBRAENGK—
. —H5MEARENKEZHAEN, HR KA RN H RN 2 & B2

R KSR A ZEE BAR T AP IR

(D BRI EA RN ZNREAE, B A KR FKE (LMWL bR &, )
P F A H R KEE s AR ARAR R A AR AL B REEARE RS (d-excess) , BT
IR AR 26 SR DL B A DR 25 () 5

MREEAR . 2B 28R B P it o WA B v Bl 4R B KRB I AR AL R A%, — ik
WAE LMWL M TT7 k2, WETEA FJ7. BEKE /N2 K EZI) T 28T R X,
HALRKENT 8, HFEKL A IRE LMWL, RN RARFEE LMWL B4 5. fER
AN, SRRSO RAE Bk A

(2) RS ST 2 R PEKZE LMWL ARAR R P2 AR A B, A
bR KRR K DA S T 7K B AR AR &K 2 IR 7K JTBR R

— TR HE A IS B i 2R AT 3 2, AR KR SR RIS 2R I o (ERE T SRt 6 b4,
L HE A AR R O A B R IME AR, IR K TR %Y, RZ WA, H
AT Z i IR A B E IS TAEX (L R KK IFAMNS DTRk L, BRI &AM 45 i 76 20 A
A, HHEANMAEIRA .

(3) Y5 0 KB R ILRANRR, W RIRGEH DA Pk a7k ik 2
I3 RIF B o

C2 ¥'sr/*%sr

C2.1 BRI

St B 4 MRRIEERREERALZE, B *Sr. *0Sr. ¥sr M1 %8sr, Moo ¥Sr 2 s B R
FIf2 2, H YRb 4 g AT K, *Sr R ARBUN MR FIAL 28, /& AR =2 B — i Y se/¥sr
PR TN TEF—RIVEAH, & Rb LT Rb A A (BlUTA A &A% 2 1B Rk
Sr, At ¥'St/*Sr LR K & Sr 7% Rb (A (BIIKE) VSe/*osr LWEH N, — ek
W, BERRERD W) Sr & B, M0 ¥7Se/*Sr b, Hoh 4k Vs sr tuit i TR
MR SR A BR R EL 4 Sr & B, V'St %Sr Ml HA%. BT Hu T /K ¥Se/*0Sr Hu A
WS EEM S LT T Se/ S LU AR, FLAR A B A AL B AR R LA K
AR A, DR AR A 3 S S T R IR AR AL

C22 Sthrak

(1) ¥sr £ELRRITIE
VSt £ R MG IR E R K RILIE, A oYSr ko, HiE N

R, . —R,
587Sr = @ x 103 (C2-1)
WK

P Run-BACHEK T ¥Se/*0Sr FLAE AP 4948, BX 0.709073 + 0.000003;



R - FEMR ST ¥ Sr/*0Sr LuAl -

2 0%Sr=0 I}, FWIZAEN ) oSt BETBUARHEAK: 24 0%'Se<0 I, F W% LA

IKFE 6%Sr; 24 6%Sr>0 I, RGO oFSr A, I H B “HERENN .
(2) T 5E 1R KA 2450 SRR B L EE 45

BRI AT Z AL D TS/ oS SRR, IR BRAL 5 R o FL 2 B AE A 2 S . MO T
TK VAR FEE RN )57 38 4 R AR A 3 B0 82 4% T /K -5 FH LA PR 9 P R X sl PR, — 3
1L ¥St/*Sr 5 1/Sr (1155 R EIHEAT 04T -

TR R 5 R 3 TR A A 2 s T 7K R A 2 o 1 2 4% i o 7 o S5 R R B 3 TG AR L
BRIREh 3G B AR VSt 0Sr HAFE. KEW AR, 4 Bkis B W RERR R AL SRIE M Sr 1)
S/*Sr {H 4 0.716~0.720, BIR EE RAL IRV Sr 19 ¥Se/*Sr B4 0.708. R, it SEkE
fi St AR EE YSe/Sr 1 5 B AR IE VS S B A b, TTHEIIRE B Sr ISR

FE DX /KA I A2 A, R KO s B4 2 T8) B A ELAE FE R A g N BB R 7K BRIt
o R KB R, R A 4 Re il sy N K R B R AERK-A M BEAERGE R, T TRERB T
IR . HUk, ZEA AR F — &K b, R KA Y S/*0Sr B 7 — 2 Y0 [l A il
FE VBRI RMTIE T, S 2 TR 5 i 18

C3°H. *H-’He

C3.1 EXRIE

H U AR RIS &, 20t s A S i, BT Shg. *H 2N 12.43
T, AR B AT IR JRa TE A K PHe, B HALNY TU. K AR W6 A 5 Bk E .
RIRIMAN Tie RIRRIE T RAPIIRZ N N TR B RS %~ . Skbr b,
DE RSB KM EECEMRT « (2, MKy FHMET, A5%i5%, mH—H
WK Fiz3h. Btk H AT 28 mAE i R KSR I R BRI, TSt — L e S . 2
KAPEACHIHL 7K P B B IR 2 IR, A 1 7 FH A2 31— s PR, (B A AR 14 [
I 237745 PHe, 330 52 K AP ARRT B AT ZE B PHe S, T SRAG AR B (0 AR R H R K K
FR

C3.2 thk

(1) & PEHI W

MR HE TR E B B KR A A 0, 6 045 R 1 Sl b T 7 73 2 mT DA 4 0% S Wb
(£ C3-1) .

< C3-1 MK EE M FHRFIHT

e s R K R

<I1TU ZIK (1953 FFEHITHME)

1~3TU HIK, BHEK (0~10 FERHE) BA
3~10TU HK
10~20TU 5% B — e % 1 *H

>20TU PL 20 el 60 FARKNA N E

FE: 1TU=10" ANAUR FHEA 1 AR T U HESR .

(2) THFEAKIRER

I A BB E RO, AERR B 3FaT DRI RO 3 A2 I B T 5 R /K IR 4R 86 . AR AR
WA, IENER TR 2R



t= %ln% - 17.931nf1—° (C3-1)
A Ap-t=0 B ZI RS FEKIN S KZERIRE (TU)
At B Z NS K E h i Bk B, BISEh /K EE R Bk (TUD
- R KER (a)
A-Ji B AR H B
T BRI, LIRA A sEhR M Y FEAR A BR, AT LA T35 28 UK CRIZRE &
KE) HIHER TR,
(3) Wf[a] 754347
Fritz 45 (1991) $#2HAEBITE— /KA S EECRFIEE N, AR BRI ] 2 Ab T/ & ) L
TR T, v DUEAS /K23 B sk () 1 S B, HLJRFR L fay o, MJE — AR
FE RS JE B AN KR, B A5 B i s R T B 8] RS IE J5 % L -
_ Ts,ae“

R= (C3-2)
T

Ja

A RPN AR L A EE AR
MU KAERE (a)
A-G ) TE AL T AL
T =S /KRR PH A SR B <

T w-J5 W7KRE H ISR .
WER R<1, FHZ R T KEARL T 2BRMAE EF 3, B 1963 4ELLHT; a5k R>1,
% i 1 R KA T RS R F e AT 2 W S g R KA
(4) *H-He
*H-"He VERES 12l TRABCEURL &K ZI4E. T H-He 7T LIRS AR Z 3R K,
FIT CAAT DU 8 SR i R K AR RS . THE A 200!

t=(22)m (1 +[[3:’Ti‘]]) (C3-3)
AP PHe/PHOA AR B 26 7 795 o [R5 35 AR FE L
Rk He & 5 Ak OKRSEFM *He 1 *Hes @B K “He: @A 1)
SHe; @R *He; GHhsE RIS K (1) *He 1 *He. Ti7E *H-"He ¥EMAF i b 40 FE 43 B
HPH ZEATER *He CEKRESE 4 55 MM — e s T 43 3 *H 228 5800 *He)
HEm RPN SRR RIS &2 (BN KRR & D) FAEAA R R A 5%

Hegy
TO = 2_48><10—15m(tl_eo.05576t) (C3—4)

At ToKBERELAG & (TUD
Hey-FHIE2E £ 1] *He:
m-BAEKEER KFER B (g)
-fEAFIF ] Ca)
2.48x107 - R



A L A2 ORI AT T 5 3t R KA o

c4 "“c (DIC)

C4.1 EXFIE

H AR AR T S BRI R &4 Co B SR — BAZ 1L 5 AN ROR AR
Bl AEBeT Bk U DURIR E I Ui G, 5 RAAKH ) COy R E A, IAH P
FITR IR E b ) OB A AR BT BOAN TS, A IR 1C ol o PR s 28 5 A T 9l />« BT A,
R M raE A mT DU S BRI 1) 1C ARG .

A0 5E R K TR AR S BRI (0 10C SRS, ENTTIREGHE TOK AR . FEE R,
I 1C IR R K B AR 7 B e LA R AR, A R KRS KR B R AR RO Y R
IR G G R OF 73 N 1h- AL [ K oY 8

C42 Sthk

MRAEHC A A, H R K C 4RI T LU LT A sk AT 5

A= Age M (C4-1)

1= "T-693 (C4-2)
1/2

t=-—8267h1j1 (C4-3)

iW%nﬁémiﬁ,ﬁﬁ%Byﬁﬁ,uwwéﬁ@%%
A-MIRBE 5 0 B RRTEHUBR I 1C A s
Ao ANE B VIR IS TR TN 'C & s
2-14C AL

Tip-""C 12523
S EIR A SR O AR R DL 4
Ao N THHIHE R, H Ao ARERT[A] 23 (A A1 o AT A8 4k 5
RS NI NG A FEJS , B[R 22 A0 T B PRI RPIRAS s RIS R AR AR AT Bl P I N Bl
FRo RTHURACKYL, X — FURMEME], — B TRESKZ, AR “HHRE” .
IKSCHBR TAEE A, Gadil 24 e FERVRIE, TR R K I “C T LS H N,
RN B e Rl R K B L & .

Cs5 *cl

C5.1 EAXFEIE

SOCT I 5E R 7K EE R4 1 R BLRE T2 (R B R T INE ShRE, W06 587 B *°C1 B8R 5 A
B °CL AR B R R OCT IR T S R A RN R A i A AR TR . H AR
O B o8 o N e SR o YL O N s 2 A 2 e 0 i O S e e Y TR B R SO 3 g A
Horb, CPRBRSHREA R °Cl 5 AR KRS, U CITER S, &t
K8, BRI R KR E T R, OC1 BN 301 ka, JEFTIIIE (5~150) x10*a
I B R K EERS , W LUH T 55 U8 7o L+ 5 4R X B BRI 4E, IR SF 384N e TI4E 1
MR 5x10%a BLERIAERE S H .



C5.2 PMrAaE
ARATFHEILER, —BANECEEAH RGN, AN T /KRG H . T KER
R AT

t=%m§§§ (C5-1)

A, HUFKFER (@)
Ro- KRB (RMAIK) °CL IR P 5
R-FE SRS *°CLIKRE
R-AEE S IKIE BRI °CL K P K 5

A-CL A H R

C6 ¥Kr

C6.1 BEARRIE

ISR RRE RS0, SERE. KAPEEEN(1.14£0.11)X10°, &4 6
MR E FAI R CPKr. *Kry PKr. PKr, ¥Kr, *°Ke) f 2 B EERAREBC RS R G,
¥Kr) o MKr B E R SR P RA IR A, EERINR.2940.11)X10° a, N 6X
107, KBEEEh. AR T, ZERARSFFHEREDS AN S Ke SerHeL, T LLZng
ATt AERIE SR A AR LR, 7R T K 1R A s S FE AR M ] 5
DR 6 AT FH 0 5 o 2 R K ARt vk 1 it 2 3Rk (10°~10%a R [14R# .

C6.2 STk

H K JECH 1 (R 7 28 D045 Hb R K ASS B A 8 () 75 7k 75 B9 A2 3 A2k AF: OTEAMA X HE /K
HRARDSERT; QTAEXR S ME R, REERRBERML T KRS O
KIZB I REH, AEEHL /K 5K 5 HA8RE K ZE Z RIS RAL 2R T 5SS 3k

R IX A, TR MK AR T REREATH R OKAE RS, WA (C6-1) -

t=%m% (C6-1)

A, AHRKER ()
Ro- K5 MKr F 5,
R Rk VS ¥ K F

A-8Kr (AT E L

C7 ISN\ 180

C7.1 BEXRRIE

FRRIER NOs BAE AR R AR RN, FiafidfEd, Myl sE1EH
Al — PR E A R R E, BN RBEFRFEA R, Fi, 1TUARYE NOy
% SRR R ZRFAEA ORI K A RS R 575 Y 1) SRR S S B Ak 72

C72 Sthik

(1) MR IKBTS G e B



TAEX PRTG S 2RI 2 FEA b RS YRR AE 1 52 2 M 20T, m iR il R /K A U5 e
JRBEE — AL, BRI R

OFIF ArcGIS. Surfer 25 HIANFEISHY) (NOyw NOy« NHy) IR B oA
B R AR B, U AR X N R K RS SRR AE

@454 CI. SO, TDS. NOs'» NOy. PO M NH, 5 (20 A e, 08T TAE X R
SRIKALZAAE FH 3 FE A TG S 820 . 13T NOsWRFE A 1L 5 CIy SO 7R (A8 1k & 75 B
AT — B0, MR NOs 275 5 CIy SO, BAT HBLIK K -

OFI L R K A2 EAEAE NH,',  FIB KR AR SRR ST, DR 75 52 BB 175 e
N & FEE T EA VIS R RIRKEG, FTTEA AR FEMAE RIS E A K EE
Wy, RO AT REA N B IS, KA E MR TR H R K AR SR 7E IR AE )
MERR, Bl IR . FIE, &2 R KRS 5 28R KEN, EKEEASE
bR B E R KRR S &

(2) VAR Y IR R A R R FFE

HTRFEMESEEN, NRBREER G OON EAEER. mHEEVERLY it
FIF A1) 0PN SR A +3%0~+8%0; AL AE I AN T EAE R, REAM RS, °N
EHRIET 0, SR IRE-6%0~+6%0. FERFANEME T, MTEIER, MR 6 N
SHn, ARSI NIECRIEES, XN TFEERH 6'°0 M1E K g A i AN UX 43 ;
FAE AL IR ER 1 0N AEAEK, BT E 4R +0%0~+25%0 o

15 K53 RIS KR Tlky5 7K AEVETS K E A R RIS THKSE, A A yLR A
SRR, SRS LL NH A E . BTSRRI NH, S 2R m, SREZER, &
HORIE T 15K 1 NOy & N, 3 6'°N SR (B 35 5 SR T 24 1) 0N ELHTIE » BI4+0%0~+25%o
EE, A EI5KM 0ON BUR, i T HEERIEEL.

Tolbig K — M AR AR A0 WL N, NH, & BRI, R R AR, BRI NOy
PN EARIET V5K A KRR NH,, HAE R FAL RN SR, R IE &
SO E 4 PN BT ERG TS KE pH RVAAE, TR NOs Y 6N {E25 46
IRK. HER /KBTS YU 0N 1 6180 18 73 Af JE 2% C7-1.



& C7-1 HT7Ke NO;EZERIREN 61N #1 6'°0 EH %

. 5 ""N-NO;” 5'"°0-NO; -
NO, SKiEHI R (%) (%) i
J=
(§%E§> 16.0~+15.0 160.0~+98.0
’ A ATEE I 65N 610 fH 2 H
ey KA IR T R4 2 e o 42 1) )
A 29.0~+15.0 +30.0~+85.0
QELEGRR)
KAN, B E Al fe L kA4
N e -6.0~+6.0 +17.0~+25.0 EIEDA- s Y WS [k St
PN & ERH
NERES +5.0~+15.0 +2.0~+20.0
%mﬁ§?¢% -10.0~+9.0 16.0~+16.0
: 70 UN I NH; R SGHE R, (04
+agEd i NH, +3.0~+8.0 -16.0~+16.0 1 NHs & PN, BRI i
- — NO; & PN, HAf% K
e 3 /
JQHEfNéi?KqJW] 0.0~+25.0 -16.0~+16.0

PR, TR K 0 N-NOy BT X o 7EAE T TS5 /KA B 8 R /K Ai5 Y

[l A, 6N-NOy — %7 1% LA .

A X T 7K 0 N-NOs A 0.10%0~1.08%0, L] X Hs R /K5 9'°N-NO;
ERAE, AHUILHEF X R K 0 °N-NOs (B85, AR 1.0%0. 458, MEALKI %, #E
TR P 100, B 98 1 P o S5 0 2 s R 3% LU A

(3) Hh R KY5 YIs it

RARBAGIRSEAE T, HU T /K e (S R vk P o AR . SR e A 11 JRIASE D Tl 1 1
MR B, NGB EAGIR (R B iR . S SRR NS A TR ik
JIE, Pk S RHE YA AR B EAE, M. AR AR ARG, TR KA & T KRR, A&
FH AR AN & B3 7R Al R B A . X e i v] S B0 R /K A B RS IR Ehk B S 25 v, B AR £
R AL AT AT 5 Je 8

ONO5-N 5 6°N K A K

S =B E TR AR R IR RS L, AT LB T K NOy-N 5 6°N-NO;y [l £ K
ST TR 7K NO5 HITRA Y5 o A5, 4 3 TAE X 7R 7K L 28 /KRE Bl 45 (9 NOs-N 55 6" N-NO5’
HARFEN NOy -0 N Fr, w ILPUAMER (L C7-1)



& C7-1 NOy-6°N % Z&F

(A ZEEIR NOy'; BAJEISIKIE NOsy; C.REABZK TALS7KIRE NOs; G.RALIE NOy)

FHR AT A 2R (B C7-12) , B NOy V5 Gl st —, GBIk 1% i v] B3
SN a7 B LR R 15 QLIRS TRAE A XONSERL, T54E B X N5 /KA, 7E C X%
e,

LR M EA PR 346 (B C7-1b) 5 BLBH NOy HITS S e TR PR A 2 o BhR m)
S G TE o3 BTSRRI ZE A1, SR I AR A3 /MR UK 78 15 Gl B % E I DTk

FHHE AR BEREAR A (B CT-1¢) , UM R /K P AATERIF NOs IR & IRIEZE
CHP) A [RVE ) AT 2 T3l B 5 T IR IR 2R Y, AR FEATAT S5 B SR H VR A ELA)

a 4TS YIR M 0PN F T G X, S A A RN A RIS, B 15 YL RERE N ==,
NOy-N & &5 0N RS T, X Fe 0 75 YL ) S RURRAE

b 4G YLIRN 0ON 5 G XARUUN, A R BN B B, Bl 15 Y FE I i
H, NOy-N ZEIE, o N HERRFFA, XA IFETGKEG Y — BT .

4TS YR SPNART G XN, B A I AR R BN C BB, BE2 15 YL FE R (1 hn =,
NOy-N FEFFw, o NI NFE, A AR B 75 4 ml B B Al i o

R R EPR A (B C7-1d) , Bl R /K AAEZ 0 NOST IR & . =M TE
PR A =3 NOs™ (W1 ABG 8, ACG) RA, ZVIAEHPIR VIR NOs™ (i1 ABCG) RE -
EAR RS UL R 24, (EARYE 2 04 5 TR AU 7m0 5 NOy 15 Yk AL ROokIR, I
THE & NO; RIS DTk LAl .

@6"N-0"0 K R

ST 2 ItIRA . RIFE M NOs V51 5, fRIFLH NO5-0"°N B T Ieikik #1575 YL g
MEM, TERENFENMER, FHTH T K NOy 15 J 7Rz .

B, A TAEXI R K. g KFEFTIIE K 61N Al 6'°0 R 0°N-6"%0 & (LK
C7-2) o HERZATENM X 2 1% s A R 7K NOs 5 4. AR R SR IE 1) NOy 1 [F]
MREB A EARE, HZM NO V5 RIEIEAERGE SRR RESNZ, k%
P BIER, BRMETH NOy BRI RO R K 2 kA — e R E LRk, S



NO; V5 R IE R R A% . BRIk, AT REAFAETR & R A B B B4, U AT AR KA 70 A X3
SKBEOL SRR L S ETS R A AT BRI 73R o

[ C7-2 NOs W R A EM R # R RIREESEE
(B Sk FRIERIAR 0 N=+6%0, 6'°0=-9% 51 F NO5 HEAT SR AL I SR AL 2 . 1
AR 28 NH R IS AP A= 1 6'°0-NOs B i S AL TS FED

C8 34S\ 180

C8.1 EAXFIE

R KF SO ATREMIRIEAE: MK, BAIRANEMR. MemmEl. HiEhg
LB AL, ¥ At X b T 7K ] B 52 213 K NAR 10 52 0 B3 A% B () SR a8 i Bk #h s, T3
B R KR ERIR L B K. Br T BRI DA, A RiEahth 2 i N A AN R EA FTEA
. KAI5Se. IR SEaE. Sii A BL A A THER S #0T B i kb /KR
FRERTG S FIR BRI RE A A & B o T A N R, — B A AN [B] A [R5 2R 2H URFAIE

ANE ) R B R A7 25 40 A B SR R, BRER SRhIE IR oA ERAR Y AR F SR
IR h S A ST A LR S5 S B350 W] 5| R [F) 67 3% 4 355 29 1, R 65 5 ] FH TR e R oK
HHR IR Sh R VE AT R He 4k, FE W R /K PR 1 3 A 1k 5 SR A TR 264

MR K SO 0™*S AL RERR (KI5 KB M T A B AL FE T 224k . AR S BRAL &4
TR A 220, 3 BURAE AL IG5 S BN FE R 2 R AR R Z A TR RN o AR S . AN
R E & 'S LA, BIEARB R RIHE. 2RE. pH H. AL
HLA SR 25 A B s, AN (R O ER A 20 R R AR R 32 i TR AR AN R . 3@, AL AR #h
AR R4 S, 'S MR, TR ESHALT YR T4 'S, oMSHZ NfE. BT
LL, SO, F [F [ A7 2 ] gt T /K AR R 2k R (KR A SR AR

C8.2 77k

(1) MR IKBRER 2h75 GLRe AL 73 b

O H ST Piper —Z8 BIFIZK AT 2H 43V B S5 28 P S5 K A 280 A B 7 v, %7K
A2 B AT R B, A B DX R /K KA 25 2R B ZK A 2R R S B B T B s i 2 () A8k



@uRA Z PUOK TSR, 2 ASFR I K3 32K R KEE R E Piper K,
X EE A A AN [RT ) B 3R 7K B 7K A 2 2R AR AL R B T AL A

ORI EKEAN, EH5AE. TCHEMBRIT WM EME T (HE) HER
Z, AT XS T K A AR R AR ) R AR SR I

@LEE/HT Ca¥'y CI'y SO4% . HoS. NOs 2540 & BASL A, R TAEX AT /K
PIBRER £h95 YR AE, DA SR IR 26 2 2 AR A /K SO ER AL 2 RE AT 52 e [ 25

(2) VA5 GLIR IR A R AL R AR AR

OREmUAED

KA A FIRRE R 26 & 351 R /K AR b BR AL i A 1 i B 2% i, KA I
'S AT 9-5%0~+25%0. HEAHBLR AI RS SOLT I 6%S 18 A+15%0~+21%0, Filith KRk
Y5 RSB H O R SRR IR % 0°4S o R 1 il 25 25 2R 8 HEM Ao A 0 F R 2 B A
(U1 H,S) A IEH 51 0%S M. KWK BRALYI 0™*S M H T T+5%0. AZEVE BT
HEEIRASF, Rl R R e A et A . B . RARS ISR ) 6°*S
B T 7E-40%0~+30%0 2 [H] 2841 . FEALPER TOALE K, FEAKFIRE S B 3 2k B A NT5 GL A
(K] SOLZ ) 6°*S 3 3 A ALAE -3%0~+9%0 2 (8] o

KA SO 6'%0 LRI P T2k & AE RN SO, EAb Ik SO, I 2 5 R Btk 6%0 1H.
TAVHER I SO& B A IEH m i 60 18, #hd 40%0, FIAZ 5 R H,0 th 0 k| KA H
(¥ Oy0 KE SO, EATE MR A SOF HABURM 60 . EHEHX, hT SO, %
BeAr, RAFEKF SO 680 (HIB H A ALIE+T%0~+17%050 [l o 155 F il TOHERL SO, TERK
(K] SO, EL AR ZE-20%0 1) 6"°0 i FERKI P, KR SO T 0'°0 “FHIMEAE+10%0~+12%0
[E] o

@ IEm

T3 R LA UES RIS A . CHUR AR B mERE . WISmRE. 5
TR ER AT FETTE B XME VS B R SR ANE SR S TR B4 o an SR ISR £ BORIE & W /K, I [F AL
TS KRATIET SOSHIFA ZA AL BINTE SO HIM BT« B4 D ik 74 b [ 4oz
R IR N

WL FEAVE, R YIRIL SO, ARJEH HAER FUR A NLAHT, X AEH T
IR RRSAR N e BAAERITR, R P (E HUB B A 3 T R SOF, EIX N FE
d, O AR H 3K AR S Oy BT 3K 6'%0 38 il BIEH IR SO~
BRRUTET ) SOS 87T B0, sz, 3% SO R A & 45 485 (I 2 5 A A
SRAENE, HREFM R TSR K.

O A L &9

FAAFPIATAE T KECE . A MPURSE .. JORAE & A KEEAAF/E0E E 6
W, SRR KT SOS IR EERIE, BT AR R R A RRE: (W
AEMEAE) o HERP L E, AR E T SO 67'S BAAE+10%0~+35%02 [, 6'°0
TEAAE+T%0~+20%0. FARIEVET SO K 6°*S I T+21%0, 650 (B 9+9.5%0. [ T 76K &
FAN, REWMEHE KRR SO, RENSFE /K 4 H A I BRAL 1 2 BTt oK

VF 2 MR TR A & A RENIE JE R ALY . AR BB (FeSy) 1% 2 H 4l 1 1k
JEURRER LT A, XA I R PR B AR K AR )L 35 20 18 o 1% 3 R AR BRI BRAL D 1 %S B 7T bA
WIE SOLZME 50%LA b, e 6>*S B8 H 7E-30%0~+5%0 ] . TURMI T BIBRAGYD, 4 BUE i
TR T, A TR SO T 'S 1. FALEME T, XEHL AT Bt F K F S04~



1) ER I

KR PRI 0™S 38 T UURE FFIBAY, A RE IR A2, 7E 0%0~+5%0 2 1] o
AR A AL 67 5 AORERIEL, AR, W TE ST R, oS ARk AT
PIRKR,  SURE IR -10%0~+25%0

KB WAL 5 5 A 2 T A W R S ARG, BIRAR A R R /K SO kIR, MKl
VIS S 7R HIE SO W IEVET UL S el HLEE, FEHSEI EERI A,
MK SOSMILEETTHRE . AN, TR, & (H,S) A th 2 Ja) 5 5 [X 42k v el
Tt P Hb ST SRR

@T AN SOk

FEALEERIGE T X, KAV SO~ KA IET AZKIESN, 0°*S (I 7E-3%0~+9%0
Z A3k . Tl YR TS Ye o 51 S SR 3 R 7K SO MR BRI 1 m, 3 o*'S (l 248k, HX
P T Tl AP S

BEAh, FEAMEIX, (NHy),SO4 TE AL IRt 3 T /K SO,7 B3I . 40 e i i ok
BF AR, oS (N 0%, 1M1V T R ARSI H+10%0~+25%o0.

(3) R 7Ky5 GLUsfEAT

KRB S EE L SO~ HoS M HSHITERAELE, BT R E 4 284k &
BLEL T B B SR Y DL bR K PR B 254 51 Y R AL 28 0 TR AR RS, DRI m] DLIE Ikt R 7K i)
S0,7-07'S 5 80,7-6"0 (115 2 B Ak R /K SO>Ik -

DS047-60™S 5 S0,7-6"0 Kk R K

e TAEX LR K . i3k, MKBERTAR ) SO 6°%S-S047 5 0"°0-SO  HdE#A
S0,7-0™8 5 S0,7-0"%0 &, AIE AR (LI C8-1) .



& C8-1 i TKFPMEREL R E R R TLiEaE
ZRAERE C8-1a A HTIERMA I RE R RAEZRAERH, MR /KPmIRIIRE D&
B, AR K BB ER 21 R R RS RSB KB R 1 1 (R A7 2 4 s — 2, Ui KA %
AR 7K AR R SR 1) 32 SRR
SRR EEHE C8-1b Fin. RAMEKSZE KBRS, FEH FKP R
i th 4 i, 5°*S-SO4 1 6'80-SO M B2 1 .
ik ER 2 R A 1E FH W B C8-1c i K B E R &% S E /K P i ER 2Lk B



5**S-SOFF 6'80-SOF I .

S5 E BB A EH WK C8-1d fizn, 5 C8-1b F1 C8-1c AF, fifb¥Etbin
RS, BB N AR RRIR L S B AT, R 07'S-SO ME I o

WAMS 5 BRI SRR R FT N &l C8-1e s, i JEAE F ¥ S B /K P BR R 2h ik i
BEED, T 6™'S-80,7F1 9'°0-SO,  EZHTHE I -

@06%'s-6"%0 xR &

T2 IR E . RIEE AN SO T5 3 R NG sl i R /K SO 154, fai s
S0,7-0%'S 5 S0,7-6"°0 3 R B HIYE Y7 7E— & IR A, 7 B S0 R A R AT 2R
B TAEXH R K. HiR K. MKREFTINAS 1 7S #1 6"50 HEH N 6°s-6"0 I (LI €8-2)
H,

C8-2 KR\ EAERFENFERIFE 6™ F1 0'°0 BAARY

GEEHX A S FEIAN L 1E P RRERE Y 0°'S ATEE+21%0)

PR TR NI X2 1% 5 A3 R 7K SOLT [R5 LR . EARAS FIRIE 1) SOL~ 1 Rl Az A
AT R AR, (HER SO 5 YR TR & 18 A8 5] B F AL KA AL, N B &R
TEF, EARIREER SO TR R R B IRAE K 22 28— 2 FE I ARk, BUE SO, 15 YLk
WRIR % Uk, PTREAEIEVR A RIR I B S IR, TR AR oA XIS bRt i (b2
At AR BRI QIR AT AT BRI R . BeAk, AR TAR X N REAEENER
BB FRRESH AT 7S A1 6"80 R, T LAEE— S IAIE I X 23 5 SR U KRR £k 5 He e ok
TR R R L

C9'cl

C9.1 EARRIB

STELA 21 AMEAE, Hd A L A TCL ISAMEE RN, 7R EAR A IR
R 75.77%H0 24.23%. 8, FOUR DAL G| R RE AR B RS I B AR I R B, A
Z54MER . B 7CL A PCl RS R B2 0 e PRAEER RSN, BT 8
BRI B S K AR R i R AR R A 4008 o S o 2018 22 5 AT DA FH SRR - R 7K R s kR

C9.2 Hthrk



(1) MR KI5 Yk e Hr

O HHAEG T Piper — 2k BRI E SE 28 I S5 46 0% KA Bds b B 7%, 7
R IX et R K R 7K Ak SR R AN 3 S S B A (A AR

@uEA LK FEIE, LHRFEN S RSk, 3K 1R KBS Piper =
LRI, L BT AN (R I A R R 7KK A 2 28 R AR LRI 7K 5 s A R

O A B EFN MBI EO T B 7 (HE) WA, odr X N K245
) 32 B SRIE AT K SCHBER AL 23 A B o AR HE/KBE Cl/Na A XS T 101 EMEL IR R, 4
Br X T CIR TS A SR RIR; I CI5 Mg EUAR A Wi AR N AR IS 2%

@RI 2 Ve R AOKAR 2o B, B B 036 3 SUIFR AR (K \Na" \NOs 1 SO,
S ESHE CURIMHIME, HMHYS Cr2EEAREM. H2UCERHER Na's K a0l5
CUTE AT B (AH I, T B I TLAN B 7RI bl . BRI TAE X Y Ot N /K F bR K
KR Na 1776 B 55 AR NRRAE T AN SR B4 F 6 NaCl AR FHARAE. (41 KNOs. KCl
) ), NATHERTHL R K ) CUAT REE AN sRiE .

(2) VEEAETS YR SR A = FRAE

FEESRF T, 6°7Cl B HIAS AL X ] T 3% -8%0~+8%0,  1H K Z AL T-2%0~+2%0 2 1] . Herhifg
TKAE M FE e SR 2R PR (AR “F- 2577 5 ( Standard Mean Ocean Chloride, & #% SMOC) ),
SE S OCL wa=0. BRI TR CIiEERIE —. T she KLt g
(e, A5 R K A SR A ZE AL R K T & & 27CLe TAE TAki& B, HCL S
PRBECEE N KA, AT DAL R K R R 4L 3% Y Cl. s (GRRE) | o 'ClE
RN IE s T AR RS AE TR B by i K b 67 C AR K i 67 o

(3) SR RN T 7K TS JL i

224 0°'CI-Na"/CI L R 8k 0°'CI-Cl e R &, RS B b 3 RE s A G, 45 A X
BRSCPRE L (RS SRR IR YR A ) FIR S YR

I TAE X R K FEZKFTIAE 6°7CL A Na ™ /CIEHEHN 6°'C-Na™/ClIx & & (I
B Co-1) o TRLEIL, KRABRKEAEI7 CUE, 1SR i RS PRk 23 T
MLIE B BRI L SE K A 07T CLAE B AR TR K 0 077 CLA, HL B S5 K B K 1 077 CLARL
VI KPR AR R 7K BN RIE 2 — . (HHL R /K Na'/ClEE 5 KSR ZE R,
Tt B bR KA B2 1) e A FH RS



& C9-1 FzkFnib 7k Na'/ClEb&Fn 6°'Cl & E
WL S T AR X M R 7K FNIE 2 V5 et BT A3 1 0°'CL AN CIEE N 07 CL-ClI 6 2 & (L&
C9-2) . ATLARIL, KAV, TTEURKA &P 670 A iith Tk CIrig =438k
o

C9-2 M TR/AKFGEAETLIES CIEFHM 6 'Cl X RE

C10 ¥Cr

C10.1 EAX[RIE

B ANRRERME, REHS A PCr. PCr. PCr M Cr. 1T PCr A1 Cr HAELE
RO R, ATHEXH TGRS AT, Hik, ®A PCr”Cr RIS FA R4 M. M
Cr TEHL /KIS 2 ELL Cr(V)E FIERAFATE, B R, ARHRAASUESE. AR
KIS Cr(VI)H B AN AR A R AR A, 24 Cr(V)RAEIRER, BRI MRS
SR AE RN, ] T B AR A B, TR AR S N A R T B R E S R R . Rk,
iR 7K A A [ A7 28 1T AR TS e, AR T DLSE B AR S Cr(VD R FEAE 438 SR FE FE A %

C10.2 73k

(1) Hb R KI5 G4FAE 547

O T KR ARFIER Cr MIREE AT, U TAEX H R 7K 185 PR L .



@ik BEA REE UKL F8 bR CnE R AL R AT, RSB R K iR

AL R R & ) I 2 BRSO H R 2t AR
(2) WAL G I R L R AFAE

Xt E SR FH 0 W0 R R AL R AR GE T B C10-1 FIm o AR T4 [ A7 bRtk 2 2510 i
NIST SRM979, HiBR#EAREM . TAkEERL (1 KoCr04) 1 67 Cr EHEE T 0, A7t
FEP2 A B S R VR IAEHEN B AR AR CRRABRE R 1) Cr) 2 AT L o Cr b T 05 1M1 524K
TG R Ko Cr(VD K 0 Cr BB SR IE . H T B SRR 2 18] 5235 Y FE AT 15 RE S 1748
290, H Cr(VD)I 6Cr BB KIIBIRE (0°Cr N 1.1%0~5.8%0) o« 355 Jeil K
H Cr(VDFE IR 7, FERA R AR R T AT Al .

K.Cr,0, -
I EAEK | BSRETK
EFIBCI(VI) —
TUEHIRCIO, -
K= T
Cr(NO,), _'._SRMQ?Q

B B S —

1000 - § Cr (187 FSRMI79)

C10-1 A EIIRBVEE R R LE R
(3) BFINL R TR 7K Y5 YLl B R kit 72
224 6P Cr-Cr(VI) X R, W5 JKAR I Cr(VI) 5 H FIAL A 1 56 2 M1 45 7] 40 A7
fiE, B S RIS YR 07 Cr X EL, HIWrH T K g Cr M5 408. FFRRHE DX I P 4% )
R 0 Cr M TG YR 0% Cris VARG RS, THEHHZ M AL 5 Yo Cr(VD RN T-15 YU 1
R 456 XK SCHUTURFIE, AT X 380K 35 G fE A AL R 354 T VP4

C11 2pb, 2%pp, 2°pb #0 2**pb

Cl1.1 EAX[FIE

BSE F SR B AEALE 2Pb 2 Pb 2P 2Pb DU AR E [F1 25, AR FE 40 BN 1.4%.
24.1%- 22.1%KH01 52.4%. F& **Pb AARRSH R, HEaHH 2P0, U, *PTh A4 RK.
FH T R, R R, R 18] AR R & 22 /0y, AEIR Bt A Ao DAk AR B S8 1 [R) L 25 49
T WEEU, HMENEERIUER, FMR LA .

H AR R S AN SRV Bl 7= AR A I AL s A B A B 22 7o tbah, BT Z &5/ A0
T TR A S 1) 22 53 DA R85 M X R 7K 0 A IR AS [, 3 s (R0 62 25 4H Rl B A sl ik 22 5 (| C1T-1)
AR TP TR BCRMLA S T PS8 S TE Bt TR AS[R], - BRI 2% B B AN F B4 R
frRMA R, EERE A A e FEERA R (LR C11-1) o Fik, 456 KKA
U TR P SRR RN A R MIEMIRAE B4, nIA AL T K P8R Sk IR ATE
FE R



204 208 207 208
2Pb “gFb 22 Ph 22 Ph

[ tamzseeEm 35U 25U *4Th
B M B HR R R U A

Bl s EANEGT

& C11-1 #FREREIRI R THIZEL

F Cl1-1 sERMNEFEETL

AEILE FETUEE 6 IR
N 0.0104-0.0165

206

P 0208402748
b 0.1762~0.2365 NSRS
ph 0.5128~0.5621

Cl1.2 Ak

BRI R AR ATV E N S A BRI — Rl “48507 , FEERAIESISRIE . XF Lo br i Je i i
BRI 2 4L AR 5 2 T KRR P R SR A A AR, B AR Ry, %05 el
ARG QL TTER T B . T 2Pb E AR AR AR, DERS R, BTk
F 2Pb. *UPb il *®Pb ZHHULE S H L (LR RBFARHRIRIE. MASNZ
T 8 COPbPb) - C¥Pb/ % Pb) Tk, XA 5 i et L A A8 b I T R S
TSR, HAL TR LR E M, Bt R B KRR AR, 1] H 2475 P LR R 2R
WU AE LA 43, 2045 & W B S F R ARt AT S5 5 T o BB TR FE IR N, WT 45 45 DURRER R 17 % Lk
ECPbA"Pb. 2Pb/'Pb. 2*Pb/***Pb HI *®*Pb/°Pb) AT L5440 HT

it BT A9 A DL 10 07 ST R Ao b, BARA DUR LAl

O FIAL 2 HAE S8R B 5% R I, I AR Y 1) 67 25 4 B B34 E (1 A8 AL BT R B A B 34

QIR B AVE TR 2 OB IR FE IR B, P DA 79 2 7 358 AR A o 1) 223 [ ) AT R AE

R AT A 2 AR 1, 2 B ONIE FT A 7 5 — B A (AL G

DR R E R RE, DA IR R AL 2 2 Rl bl =2 1) B (] () 28 Ak 35

ORI RIRAHEIE, FIHERARARES, WX =8 B R IEFT I,
M FE 45 52 DX 3843 BT s et o

Cl12 BilBFRERNM R
C12.1 EK[RE




HHLFARE AL Z 287 (Compound-Specific Isotope Analysis, CSIA) A R] LLIZE SN E S,
OISR AR LAY R R (n PC. PHL YTC1%) 4. 1A HLsts)
i E AL R A R AR A ), IR IR T B om0 JEUR AR 8 1) Tl imAE . BRI, AIARME A
BL5 G Bk [ A R 20 s P W R . A, 78 HARIRES T I el R A gl fe e,
WIS e R A By, A€ R 2R EUAE W 22 R AR A4k, WOnT AR R A7 25 LU AR PN L P AR AR FE
AP ARREE RS R, CABREIAL R I AT BRSO s, N A2 .

Cl22 SthFAE

(D R A5 G ks

Ex T AE TS Bl B R K TR ARHETS e Rl AL R A OC R L, 0 =2 [FIA &2k, ]
WL FIMTG G4 25 A [FRUE 1) R M LTS Gt BoAa AR BR R A7 22 (R [ A7 22 2 )l 22 <
IHTIRZE 0.5%0) Mk, FTESGEGHAMFEME (WA &5 fFH.

(2) T P A

YR 22 A HLIG GeR Ut 72 AE V)R AR M Rl R Th A € [RI A2 3R U AE % F B R o3 TR s 2
RARAL

ot = fla (C12-1)
0

Kb R-BARYITE ¢ I %I Fa 58 AT 2 EL A
Ro- B AR 1 TR 25 LUAR 5
FHEHALE t 2080 0 B ZI IR E L (C/Cy)

o-[F L 2R 7 TR A
AR AT (o0 MR R EERRE (o & X1

-3
10736 jyap0tL

e 6w N KT H PG R R R T 0 2= s

& s oA NLTG FWIAE FEAR AT AR KE MBI AL R T W 2

DLtk , ) R 408 B A T S BT S 1 [ 67 3 2 ORI 28 I 1 (R 36 4R TR SR TR
WIS B FERRRE L o 1207 1REOR AL 3R IR RE BE A UK T M id R v O AN 58 P o A1 )
RL 2R 53 W HOAS B2 £0.5%0, AWM BN FI LRI KT 1%0. A T3 AT SERfRE, 22
BCLA 2%0 9 HE N HIRAT ORI B A A% 1 R S 31 0 1 V7 2 A BOMR R 3 B2 R
ML EY, Wik, aEHREABRKE RN T RARMZRIRG ERLRE. FiEE, A
R PR AR 2E W PR Rt 2 S SO R 4 [R5 38 0 o £ (R — > R Gt v v e [ IR A R AR 0 A
A ik RS A VR P A I R ()AL 3% 43 TR P s B T K

FESRIUE IS e i) (R AL 25 Kt S VLR i) R A2 3K s SR R 1 » Tl B R 2 S5 R R
AR R (i C12-1 Fi) , ARFEER A 7 R T SO L (AT BTSSP B AR R L

10738 oy +1
1000in (ﬂ> = elnf (C12-2)



Cl2-1 FRIBEEURFLREFRS CENTL



Mis% D
CERMEMSR)
FAR B R 4w I A 4N

188

1.1 I H ML

BFEIHE S TAEXEE. HF K5 G .

1.2 B HAR. (5% FERNERNTE
2 TAEX MR

2 ATEU X RIME L SR b B AFAE A R RS B A X A R A 2R3 o5 A D

2.2 KSCHUEMES B TAE XK SCHL P I EAR EED MO Kshas (B
K& KA LR 5 A D

2.3 H T AKIE R R HBLR

2.4 X IR TAE S

TAEX LR IR V5 G4 b7 50 DL BB AR TS JR AR (R TAE X I FETS JLIRiE
By B AR XA TS YT i A B TR CETS Gl el Rbs A e ED

R KIS R IUR CEE: TAEX M R R X ED St /K H 25 e & &
SIAHEAE (B AR H R /KT5 e a4 A D o
3SEARBL. TIEHE

3.1 BORERZR

3.2 Y TR

3.3 TARMKHEFIE AR ifE
4 FE S RE SR

4.1 [FIRL 28 KA 2420 A i S A 4

4.2 KRR (HR K #hRoK, IR AETS Yol Mk (B TAEXCRAE S A ED

4.3 FERREE . ARAFATINR

44 TFESeE (R

4.5
5 {5 L IRfENT

5.1 R KNG KR

MCHE LR KA B A MR L A SCHB R B « KAk 22 R0 [ 28 Bs VR 2 ) T AE X L~
KRB RS, NERHLT K1) ZANG SRR S R 2

5.2 HF KIKAL 223 00 A RFAIE SR SCHbER Ab 2 10 I 72

FIHGH T B HAE K SCHBIRAL 224U 55 771 7 A AR X R K IR KA SRR AIE DL
KRG G AT 5025 PR35 6 X St R K KA 22 4 i) 32 B CSCHbER 1L 25 #E

5.3 15 4R

FIFR 15 YA KA 2 R0 R A7 2 50 AT b R K75 40

5.4 15 LR TRk AR T

FIFH 5 G IR A7 25 50000 7 B VPAl AN ()95 e DTk 26 o



5.5 i T 7K G Rl PR R S AR Y

FRHE T IK 5 G0 o3 A, DA GRS Y a2 A g S, 8 ST R K5 L R R A
SR,
6 F77E ) Il JB B R 1L

6.1 fELE I i) @t

6.2 FIL
7 REME



