











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































F8.10 HEAERTHELBYHE
[ .87 ©I.5ZVX THEZELL
1. 8H=% 2.8 3.038 4.%0

E8.11 pnAREitRECRER
(BEHKW, 1982)

HoahER ENEFEML, X RV —W, KBELA=ZKk: OBREXKEE
KPP EEBA, ARERSTHNER LMAES, FAEENEESWMOaE, BRE
NERAnaXET B QNEFaE%kEzs (REAXERE AERE, LEX
FRULAAZBELE BEK ; OERHASE. NEZHENEEYS B, % EnN
TR ZE A REME AT REMAA. AFROFEI 52, RIFEE R AR DS,
BHRAIAT. . L=ZB: OBREZEXR/NEETRKE, KREARRA LA X
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BHRATE OABAZENUT LR, AxShagoEss, FE10ST kUIFEARE
HKILTRY RN, @Rk MERAZERRER &, 8§ Ca0, Na,0, K,ORF
SEEFI LOBCLES 12, AR EsR nRASEERFIIELHNESR, T
WECai, CaORBE>20%; HMRF> 4 %48, B£EMgO, MnO, FeORP,Of £
W'ENa,0,K.0,Si0,, ALOHIM Bt K mBa, Ni%s, HHMTEBNEE H K B
KB IR L 2R B, MAA B, FTEEAGRE MM L aE A DR A L ey
k.

#Fm  FRm | HE,m #5¢,m
0{; Ca0 0 LKzOo- Naz0 Pr

2501 250 2501 250
416.8 r—j [ )
5053020300 1 2 30 1 2 3 450 1 25 45678

&% Y%
B8.12 7EFZK48- 2 1.Ca K . Na . FE BT,
(BY NE%, 198D

- HZRAAEEN BRI, HEEMN ETHARTMULS CRBEAMB AR AR AR
IR, CUREERT TRSER THHNRE A A XBAZTEBRERE ., BENE
BIRE, RRHRELEEE Hiam & XE&Fe, Siy P, BafIRE%TE, HAETF
BAERRE M, FrL, AR IR TR RETER LA ROER,
RENIABYTREES KT, 4K —B OEE T IS REE, Wirsh
AR, REITE LW AR . BALNHEE AR K AR RS BELEDE K
REEPE RIS % K EERMABES B REEs IR k=,
Cana BN T0.28~0. 30 %2 (A, HHIEA0.29%, S5, FEES=0.0173, 5
MR IERAETRERH T RM, NHEREREN—N, AN 2R RGeS, |
N—LHETRSNNRY, WREDEXE, EREnLEESA S, BE K &
RSN, BEAFHBRRKEREL, FE—SRETNFS A BRREH, THE
TR RN /NS EREE , TA R K b SRR BB — B0, BRI FL A B0 M T it &
£, Cunir B0, 007~0.20% 2[5, H¥E{H40.045%, S=0.051, BWEHEE — ¥
B, :
AFTHEEKENNE R ea 82 EWiEe R, SEERE 2 T KT
KEME IR EbR, H B ARDEETRAXE DRI Hie
AT XM EREFIRRE, B A BB R AR R i FE X B . R -l o A Py
Rk, LTEZANTE—BEZR, MERLTWEH. & EE I BoEaREhBE
H—E I & s fe 8, R GELARES, FEREBENTHE S, B
HILIP A H#L L, T AR Opna MMHE =B RS MEE L E8 B, HASEA
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K30%; FERALARSY FHIUEH, FHE EHERRE SRR R,
2 AT EE . TER B TR AL R B R R TR 1 SR s B
b A SRR A, WX EEE S R B, ERT SRR R T
BREEEED, HFTR, BERATHAR, BWEMCa BT iTtm, B CaCOs
s, BRI Ca B A S A, R EEMR A AR M B T R
EERMTHMA, KERWEABRE G K, ZHEKLER, FTBEERN, FRXRE
RS B R BRI B B, FEE RSN RASAS T,
CATER 2R MMBRAN A T & i = AR PIISATRL Wy 1 72549 Ca0/MeO (HTE
1.68~1.747H, BIEBREEE £ LAZERANKKEREE, XEBRER
e £ R 4L,

ES—WHIPERBER, mT&CERNTRBERR, BRORAEN LT RES
BREERRBNER, EERE K TEYRANRLANEED, EERARRYT
M HOKEBRIMRAAR A TRBRATBWAE, RERAME, BURELE, B
RERNRES RE” , SEKKROER, NIRRT ANERER, RBAE
0, MERITHERD, PEEbRAR G, MY EREL NN RREAME, HRE
SRR SRR, TR ARRE NS,

=, MR RFH-H LT W RNE
RN, B R AR RS, BT RIURRE, s Ry

EHEREL—R BR” , MEEEK. AR R, O£ T f 5K, Fe

(OH) . #:pHD 8 N4 ¥TEEs Wik R —FEEn, Bl Enih S mas ik hi ke K
7, Fe(OH)ZEpH> s8It 8 5 IT i, B DIBRBETE, TEARBMEERES &,
FEBRITENBWERE LR, BEDRER, BENERFE SR ENBRE AR
gk RN, FIDAKPEEE TR, SFELERREYRREE, XHE
A REBERER “RP” 05 REBREST E, BERRE&Y, TERIEY, 40
BHzomitys s, HbERER+SEE, BEKELSERSHIE, OXS&ET
RS e R A DRI B R R KBS M R, X — ST AR S e B th
BgRoz, MRS WTERTE ZATESRBHERS, AREBERNT £ = &
F, BRANESE LD, BRANTS LT, KNGS ANHREREFE, %9
BRI HBRMAERERTI AT KL TRESP LA RIFNSEXR, TF D
&, BEPEERTREE LREMRE,

ERREEBEKLEDME, MEYNERERERER; TEnFEHR0E. BEY
&b T REKLMEERRTRENRF TR, :

REKERTER, EEARBITREKARTSHRIE XBELEYT LI k. &5
JIRV EAWA NS LFHE (Winddriven upwelling) Riids - F# (Geostrophic
upwelling) 3 BB B EHNEE LI (Coastal wpwelling) F/ME L Fif

1) W ki 31078 TEM,
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(openwater upwelling) JEATA LT, BRERBALSTHRIENSE K, RE
Wk E FFOULE, Hh—&%2 ‘OEEETHRSENEBROER” , ATMX
BERAEENERAR, BREREEEE, FHEEKLE BR— LA, LHORE
BK, KRBT R AR SRR 3R, A E R K BB R R T, KRBET
BEHNBAER, FRLRRRYNEE. AZSHIRneR4sassfinlhgg
#WF, Ba, Na, KEHF B RELARENTE, EAZTHELMGRNNE R E &
fﬂ.’., %E2E1§~'ﬁ%;7ﬁ@§ﬁﬁ,/{—: EKAls (504) 2 (OH) e] ’ ZSEH ﬁﬁﬂ’]éﬁiﬁﬁ-ﬁﬁ-ﬁ
T-WEERHRAMEBRLT Y —WERS, UNETERELNER, XEE X, §
RTELRER —RE Y, WHAZSEE-FLRRY PEE TRESIE, #E
BRI — I, BERS R ik R LT,

PRI _ETHIR M MRIRE B AR LTRSS, N LA RERTRE R E S8
3®, BRIER. &, LIIREHNRGRATESK M ARNTE, wP, Fe, Si, Ba, U,
Cu, Zn, Ni, Co, ZELEHRTEEERE, X# FFMBK, HLRERET MCO.4 E
BRORR, EHpHEWHAE T, HaECaCOMMMITIEs M EAREARBRNELK &
Hi, [N AR O B SATRE R BB ALk otk R B A, WAIBREREREAER
EERRRE BRALT SIS B,

RIEE =S RILRRENRG
TERAS, BELTHRT 68 2 = Fe,

P70 8.0 RE, P, Ba, Th, SiO.fy, MFTH

| . PRI 2 O M R 3 L 4 g 2
ofé\\ oz [ R Y, GRBRBRE B 5HERET
; \wi\ mn [ | weosmmE Gsopem e, 5 %
N YA X B & B TR B A R B

| = Y — FRE=T Pis B A, BT B R Lt
Eh < sxmg FRE AR FITRHLTROIE. SHNRSES
| 1) anm ABERRNEY, TREK K CaO
| |y | A WP (E8.13), X
| >~ Emxn |3 ERE LI MABRT U RN, EE
\\\\ﬁ\\\\%ﬁmﬁmm ki pELE e NS IR BK th 0 2B A,

| N D R T ¥ BRONLESR, &
| we || :::::: BATRA B R w s, 2K
~0.3 . HRE BHUR RACLRS 2 I R IO e, X —

witit MEBRRTR, BREAER LR

: ' — R TRRE MR BER LS

%Eﬂ({*qjig%"ﬂ—‘ﬁ@ﬁﬁ, ﬂ’JP,
8.1 EhfipH
19 BREOEORESIRRIRON ) bo Comfimien s oAk
(EKrumbein 4, 1952) . ‘ e :‘Xﬁé@f“ﬁﬂ’]ﬁﬁ‘\iﬁl %B‘J PHE
1R, "I 6 F10, fﬁfﬂ%ﬁ@&8—921m, XEREET R oHE & M
By LER.13) , FiB T 58t RM—ENS R (Es.14 , XHLREFE T
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Z5E, BR7ES THFRBRNFE LS ES5ALO,, CaOfP,0:ZFIH RIMMIEHERR
EW
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sop4
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20}2
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ZK30-81] q DT 3 JDRINAT MztM___8]o T¢] FetDT [ DT [}] DT }
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4054 ) . FeiM
3043 A
4" E
20 [2 et » = “ .
101 — T——— T T
2x30-5 [T T BT_[qIotLL] ] o7 Plot] ] o7 [ql3] 3 [« pepi gl BT | FeroT 1,
wré Mz MzFeMa.tM . Mz MwtDT | MetDT ~JFe+DT B . MztMpeiprFe| Ma4D
3 b . BRDT
3ok . ‘
20 tz
tol1

ZK30-88] Q [¢|3 ];] ‘ ]‘|:|DT ”H Fe+DT | MgtDT | FetDT lfj
DTMZ*“F&DIM?:#‘E*DT%FFJJZ MztM

G [r)e []s [)s [E=]s []s []7 =08 e

A8.14 . MLSEMgY

1. 5WE8%EBY 2. A% 3.RAEA
4 BT 5.EnRH 6. AR
7.8 8. &aRMAR 9. MIBgERA

R8T TFeRBREARRHNEIESENMATSHE

- S | o E & B B IR BT b B BARWREARR
‘ X S 1 (%) By 3 4
I 23.3 3.5 28 B E
1 38.9 8.1 69 Y 8]
) | | 61,5 3.5 3 P B

RS, 1981 MM,

XERUAZTET KBREEMN LIHRARNOKER. OA=BErKntE
HERER, EHEBENEARETUERXHERNAS: ORRLETHEZ—1N
BREEYE, EFEBRUERS (BSA) AP (pettijohn, 1975) FIBLEE:

(Fleisher,1980); @B ZPEALTRNERBER S LA RNSESLL OB =FE
T RE EARTROELFE, G EARRKRXEE SHBREFENEATE, 5Ba0
PEERE, ATHRTENTEERTDBVENEY, HAST R AEERBR
BNEEER, BBAES, AHMBLTHYE BERWED, ERBESI0.5 BaO &
EEBRNEMERXRXR, 6 LR, TLUIEARBEI Ry LA RS RS S ES. 15,

DE AN, 1979, AAHGTREHNT A ZBRET HRE,
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& Fe. RE P_Ba.Si02

E8.15 H=EE LA MRS HEEHE

l.azwEsanssis
1.8 BH—H B R 2 E

FEED B TSR
i, TREEREENI
Ry KRB HICFED 72
%, EFEFIRIT, BE
W& THA ST 2
i » BT BB RET 40
w L EEE SRR AT
Wolfsr b BT B 7 5
, AL&BERILET R
or W /KA E AL,

OB, RERER

BEEeRELt—PERGRE
BER. WATHTR, 57X
BoafER THRRE, X
—ERBEEE A T B (LR ULTE

F R EE RSN, XFENBEEEESLE

%ﬁ%%Eﬁ%ﬁ%Wﬁé%&Eo

H=SEs%-MwLiox

AR IERMRESNRE, FARRERAIE, HomCan

SRA0.60~1.50%, BIH%0.96% BAHBLRNH TH, ERAEZMOANE 1 7

AMPIREGE B TR IR A
f@rh, HEEHHAR MCO.,
CH,, CO, s T 7Kg, {68 &
RBERILT Y (BIEW LR
®, HHANEMBRES, W
T fgiie, G B AYEkE
—FEE, MAtERREH
hk—FEE (JRES. 14 ,
R BE B A A, X
BREEHI KB, N 40
BLBE THEHZE, EEFK
BAZE, X & &
7. HTEREHIKEFR,

U'P .
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146 19,5 25.5 31a 375 43,5 49.5° 55.5 61.5 675

TFe%

A8.16 TFeAEBRESEMA

Bk (D

A& (D

A& (I

BZHREELY XATERY—. HEAERAKRTES N TR B0, B
IET R —, RTRR (BRKE JIRBE-REEN=A KA F BB 4
B, BB ELRGERNHE, BRHENMESRENEN (LES. 16) €&k

ERBHEMAT GEANRES. 7,
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BEY ARAERIERE

. REXNRE BTE

TR, HEENSEIREHAEMARERE, HEMLTEERXD AR
WESE, UFEREVRREREX. BEBITEY, NAEBESKRRNE® B 5 5
B, BRIRRENT L-%EE, EMLaFNTEEEEENH0.0% LT . REREKEAE
MBEBRER, (WERENFRLBEREERNVZENE ERLeErSAaaZ/LE8E S
2=l HESsRERERVTE, EARIREREED, -4 BT E Y
S00ppmiY M Z I EHK, MR RIGENBRERESESE +92—WiE, B4R LT
RERBELHSEREL M REATR0.5%, XN—NEERBENR LB ikt
AR E, RGO RETRER 85 Ah, BLSESE%Y BB Fix—
K ENIBK, SRERNGIERTRER,

PIRZREREE, KU EARNRIRABIMEE, FEEE L, TAES, &6
FNENSES,

BRI RIS, R AREREER, RIS BBERN K, EF
B RUFE A% E, TRERBBETRERAL,

N, EEEMRZRER, FERETRTEMHILRE 5A S S0,
ERESEZENIEERGRIE,

%ﬁxﬁ@%%ﬁﬁ%ﬁ&%$%¢%,%ETK¢?Hﬁ%ﬁw,

=, R T HGERIRE A

BETR, AR, BEHSREHREEXNABEZNERYTAEDET K
ok, RHRZARURHLRAETRNHIREFEREESNER, BRAKX BN
IR A R EE R A e e B 2 SR T SO B B e B TR RN — AN R, o
A — E R B e 5 28 RO TR R KBS R fE BT RO s, R
FRERESBE RESSBAERE R XEREVSHIT,

(=) EiE-RitE ST OTEXR

1LERFEHEER SRR RS

DRERRGEN B, B, Bk, HPREERs, mis s kissSmn
FHXAERER, K%, EHRa=TEEN, M0ERESERS 618 &
e, EUENEEESENAS, XPFXARRET LBERBROHBRESRE, T
KBREERMEN LS BN,

MARKRE R LB, BEBELNEE— & AWH, X—WRNESHERE
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5 (REHMAE MAMEER L) FMpE IR RE#H ,hTFETEERE
W7 7 5 RN [ P 8 R R AR BRI Baxht?‘i&ﬁi"ﬁﬁ%?z’“ﬁriﬂ,@“lﬁﬁtﬂatﬁ_tﬂﬂ
MBI LI ITRE T HEN S

ERABEILMBEN AT EBENE HE, HEATEHZSEYH, Aoy XKLL
Fo &%, PHENERARN R RS/RBEA ISR ICHBESMEE BEE 256,
AR KFEL4000—1200m, HE300—30m; —iEK100—200m, FH10—30m FEHEL
WACE, SERNEERSE. BOBNASSHK, HRRET, BEEMEHESEEL,
HAa, _

RN Rz HBER SRR E RS, EFrRian L TaEE iRt
FERI AL ANREN Y — Rk, HhE R EE 2R A T
BIEETME 0L EF A TARRNETHEE, BRREERBABZ T BEHA
FEBNEE 13540, IR KA RIBRMIIE FTH SRR B SRR S KR60%,
RIZA MRS & Na,O % 4.71%. K,0 % 1.52%, S8 E (1933) EH M E
P E (Na,O 4.75, K,0 1.86) LhE#ENT, —MEKEK,0+Na,O/h T4 %,
MR TRE, WEEESHHREENL, NoRBat B, —BEEELI, 0NS8R/
290.003—0,004%, Nb,0;2%0.0014—0.0062%, BaO340.03—0.07%, &Rk 1 IE & &
Li, O& B35 {4240.003—0,008%, Nb,0s340.0012—0.0072% ,Ba0%0.09—0. 19%,
THAS (1983) ERFREKES HSRHRA, MEFEES, MERELS e
. BEEKETERYM LS8 CRE2%64ppm) , H—AMAEuSE, LEK 20
ML ERRE (ZRES3ppm) , H—AERH, —BEKESRE07ppm AT i,
HAEHBERAEuRE,

WA, VX RN ETEER ST EA - BRI RS S, WEES b, Sk
w2 RAERNWAESERES, EXSRAKHR-LTESEDEDS JUE a8
hign

LTRERERBZARE~RBRAAKRDANEH

NI RUERECEARNFRMIBENEE TEEHRES R BN, o
T R R RO PR B R BIERE H250MaZi /7, HMIEEIIEk L EEXE,
RS RAY RER—BNE RES =Y, THEME G K £ 8 % 340Ma (Y 5 25,
1979) o TARAXNHIENE TR B S R IESIN IS, BL—EFEE D
WTERIE TRLART, AR TR RS BRI P A T — R A H I A, ot
AR RO RFWRBIED, FESTRND DR B EB LIRS FRB A,
B, FHRPRBEREN ST, BRBOREK-ArES %273Ma, SHE F £ U-
Th-Pbip b thER27sMa %%, BULATIL, BIBRBRE N RRSCHIERE Bk
RER, TR TR BRI,

1) BFERWINGIERH,
2) ERBAEIITIETR,
8) WARYEMENIOTIERE,
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3B RAEREENMREERE

GARERI SEKEKRR, HIFF SER A ORI T BONR, R
BR, XUFELER LIERREE MR EE S, EEOBERDT LA

(1) #FHZCe/ZY, Nb/Ta, Th/UKLLEAREB I 5IEREF RALLE, .
AR SR A A XA LA R E.

(2> AR LA REEAE B RMERR LT RECEB L 0RR, X SRk
AHR LB BAAL, R TR SEEREAARRN—FE &, &k & L+

(3) FATRERARIHNE, BRATFARS/*SrHEHMEY 0,703 —
0.7085, 5 A HIBE IR A HIFTIGELIE 40, 7036—0.7041; SFEIRr RSEHIH +4—— 4%,
HEMHEBRE, XEPROB, 7 RORE KR —FHRI Tk EER gy
Basr S AR =1,

R LRIFIE, FRANDSHIR R R T B RE R, T A5 g
Wi (ZXRE) EREIERMEEORSBEEREREX,

(D) XTFERESHETHXR

B IXER S RIE SO B (L R I B B0 o B2 R b B S A B
ERATNREHNERATERE GO , EBRIEHRNT WAL BEETHHEY
L K + Na/AIELE MO, 810, 84+1.13; K + Na/Al+ Fe®*40. 74—>0. 75->1, 10,
Meafadh—BeBE T HE, RS, 8, %, €. SS5TRD. EBAPREAR
B AnfER, BAKAORNE. BATFYSERL. TRHEDNETYRS, MEL
HEpd, |A. HBP, WELSSENE, HEREEEEER,. SSEREAST
LR, B2, BHPEEELNEERARNBEEREBREN N T RLERY, XINET
X ER. SRR B EN T fe i,

(1) 7R B BEXEBAKRBREEX, FRABSEHEPOERE, BAZ
HoBEH TREARRE AR, RETHRANBASER, BASH—H, & 5
EUNKEBELRAAN, NEMTLERLEDR HESEERESAMNGESEHE
M, BSHIFREMERERST, MNEMB S EEMERRESYE, —FHEEN
mEBIEMNEER X, B—FEBHEEE RS8R,

(2) RSEMFILEE SARHNERER, RESPRAELERETHR E
H, BT K SERAEREDEROBEETREER,

ERERABZEFEAIMNEMT B =L THSOME, ASTRESYE G E K
2 W, WEENN, BREL AMASETNESFERES FELN D &,
RE. PPRIBARI S BB, TE, BMERANNER, USETRENRERE
MIER, HEMM LR OARERENEM: Nb,O%—UERS—— Rk
—>ZFE 170, 002->0.010—0. 2635 RE,O,% M4+ 51%0. 0230, 064—1.3C, ¥
AT ENP AR ST R FRRNRELENY, WESE. S50 BRG. B
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A, BESAIASE, YRBENAERGOENRET WENERIT REY WHE SR L
FRESR, mERTSESY . ROEF. BEA. SBRA%TY, R, BN
VAN MRS RNy A ER—R, REHBHMND/Ta, Th/URIZCe/ZY(E EHY,
BT RILE R HIRILERRIE,

(3) FERHPBEZRYBIEMRER ST RIEEIEHESEAKEY, [
HENKEKR, AR N BRBIEREH260Makes, M ExRIERE5240Ma
LA, FERHAERIRD-SIERRER N255Ma, SKEERARNEY, HEBRY, KT
BN S REhARBRGAEBK-ArE R 4233R1260Ma, HEEEBAEN S e R
A267TMay X, REF RPBRLERTBR S BE W U-Th-Pb4E 3975219 +16Ma 5 [
<A BT ALERK228Ma (B IREE, 1979) , Dl BB R R A
HREN—-8, WATERASERE S EENEIRR,

O BERLMRFARERATCRMETEABMERPRELEE Y FIEE,
Bt Al 6 T TE R BA B 4K Y D5 45 0 R 4 Bk 10 8% SH 22 MM , 2 (b T I8, I o 9 o
Re MARHEMHEET L LB ZEPESHERRI DR, R TRNEFTRAZSET
0O, 4r31%10.8->12,2>13,3>16.5%, SHEGE (1983) BB =8 s s
&L BEBZE>THEZE>SFEEE @G IO PO HIE 2 B 414, 7
12,811 1% MHE—8, BRI ORHBAMIR IR G0 Ve AR MR TT o, EDTTRR R
MEZERFBRAN O (EuEatEL18—20%EE) , HREZIRIERNE
MR R, TIBRARBERBNT Y, BIIEE/ 0, FiBAA9. 4—10. 2%,
BB 99.9, SBREHIE 49, 40 BEZKE"H +0.2—— 0. 3% IR 3% 1% B (B % %,
1983) ,

(5) X HNEHBATRT o, nERSY . HEL. D, BB
V. EBSEE, PSR, RBT. RS0, BRE. Ba%RE. Ly, WEELA
FNZRTUBEA. HINE. EE. BELA, &8, RoBEENHEHES, TR
B ERBRZRIEFAE RN HEHS, a5 — R SRS AR EEE, P —
HHRAREEAS R A BRSNS RO RS AR ERR,

TEBRA X % 75 HATE B8 138 25 1 R S, RAMTTRERGERS AT REGRE
THREGHERER, H@EERIETHRR LS BN PNELRE. EfTHA
F—EBENMITRNES, BlRELRERERE, BEEWLTE, mEXEH
ARLBRRRBRZBENENKE@BERIERE, RE,0,48 T 5 A1308ppm
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MBEG, HMIEGULEL 26, BIERANBA (BXEAERS) ARERE T EA
FBREWRE, 0. 58, W HHRBREBRERBZSHK RS WRE, 0,4) 51450470
740ppm, EERELAHB I SETEESE, AW ERRGEPEE GEREE ¥ &
# RARKNEER TR, BT AENYEER,

AR IR E SEMNEFE HT 8 109 Queright, Millas, Mont-Louisg {RE 128
KRR ERIER IR B IR, ST R BRs. 8,
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ﬁ'ﬁﬂ’ﬂ”Sr/“Sr?]]ﬁ‘stbo S 4 3K i3, R Ce =FL° EREHAR, I THREST
BARBRERNEVETELRER oo, b ORRRES 1 B
BHEAERA, iR NS K 1978)
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