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Fig. 1 Outpouring of the mineralizing thermal plume

from the mineralizing chimpey.
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Fig. 3. Diagram showing the topographic highs, types of volcanics and sites of

hydrothermal activities at various segments of the mid-ocean ridge separated by
the transform zones.
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THER 3 ARk SRy, B R ESENE I 2R RER TR, &
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A GREDSAKEE, BABEEE, BibA—F, GamEERD L B aREK
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JEHE D A AR Rt e, 2R B TR MMR, HobhE ROk et R, m
1%0. 5 m Z HELZ AR e
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HRXE & RITREEKR S HAEFEREHOEANY. Bkl hEnRETE,
HminZ= Koa AL, WERARR R R, E2RmApk LB, BRI wA
WRAEBN R S, SRR WA BT, W, SERLTHRME. 8. .
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FEABAA MR “BZARR”, XARRE™1E B FIZR I A . DO R %
KRR EE RS, YRRAAELSENRGOEEIERT X — .

HUECIREE T 500Pa, 200°C) #Esk G R S SRR W5 R/ )R
R, ki Mg?t 52k A R I A & R MR Mg (OH) Si0s, R TH'
T 158 A V1 28 ¢ 730 5 RO R . Mgk rh Y SO~ Bl FIRLK LIS i i Fe* IROPL i #38 IR BB H 3
— 2 B HLS, X SERE PRV TR T B Tk B 5, BRI Sk ) Ca 550,45 & A% CaSO0
DA AR RUTIE Tk TRERER S5 20 B b B R E RN A Rk 3 Bk, i ata BRIk
Hisk i 2RAEIRE (PP &R, SR B NE R A b H AR R M 415 (Sb,
AS, Hg, Se) S5k kSamBERNW T, RAKFRPFRGFAFREPRE B
i HS, JBMAEBHGEERRLME & 100PPm iy Fe, nx 1PPm (¥ Zn, Cu, Ni,
210PPm H,s, 1290PPm Si0:;, WA SMgfi1SO., MWIEMHT LRR M, B TIEHEAT
Ré& HS, Fe, Zn, Cu. NiWREMNA 1 x1072 %, HLULREEEREZNC EHET
108 f%.

15 & ) IR P O3 T R o W F 32 AL R & Foib . fE7kiB 2k 350 C 7k B 48
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— R IEER,
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MU AR ERRIE, BESAKE, (1) EXNmEEE GHF AR, LA
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HEESEEBERZREER, >125Ma fyEES/NTF 45.86mW/m2, 50~150Ma ) ¥
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A GPEEFEMEERE RS RR N, BRAXENKBEREPELHAHET. B
TRk B D A A 2 R h e R A 1S S 3 (R T R e A D L A A
KT E S —R)E 6 kmPy REEATHEE T IR, B@NEHEATE, g ik
JE BdEk BB A T RHATEER (ES). WL BD, it h R R, UK
1 B B 5 IR AL Bt F Lk R R B IS B ik

..-.A_.:Cu—Fe—Znﬁ{tm | E‘ilﬂ‘ﬁ’ai%%ﬁﬁo
R T Rona (1986) 5, BfE Lk
) eSS T B E N T &M
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REEBEm T ENLE (2)RRHRBEN
O85BSk A 9 R DRE A AR S 43
MHETERERFILEEREMEBERE S
Ba TR b AR LT 28t
LEEBBEUHTR, EZ&BIUBHES
HEBTA RIS (3)EU MM EEF, &
5 R AR R R TS (4)
?iﬁm? FeEEE K WITE S ST IR, e 2 AR
PR YRR AR, Dhle B 1 L
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AR NERE 7o

HROHEKE
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s
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f.9%02) }

2 SRR, UAESK SRRk Ay, kit
- PR T RA R, BRI R
(4 Rona, 1986) B, FHABMEY BEE Y, WA S

o D i e e BRI L R
BLER TRREFX BB 2RI (20km
Az 7km) fIER (1kmfifk 6 km), MWkt T 8G HroHIR. AW R w0 T
R S SERUE PR IR RIRE 1B R K R 128 2 )0 B 1y,
{H2HbE RN E SR ABOERAETRARBE TR, TRETERIENE LWEE.
W 2% 1 B BB IR A IR B Ab AR R BE AR IR B R G, T S5 A M UL BEIE Rk
RIS BY RPOE XOREZK MM, XEELkS, XLTTR
REFEMT, HAMBERMEAAR SR LIRSS, X—HXKE=araEEr
PSR, MMk NS E Bk Bl B R A, —H RN TR E e
JBERE S (EREEPRERREAY, H—FEbEREREEnk, HEHkik s g
BB, KRBT HEER Gk et 1 R %E&ﬁh%ﬂim¢ﬁﬁﬁ%,ﬁﬁﬁt
RAtlantis ZS5HM P BRE SRR 4,
IR JE LIS P i TR BR TL 300 2 M AR AR vp B Ml 5 B HEA 96 10 K 2 b b i 11 . 40)
BrBto X BB RIREIRA TR, (0 RHIBEIRAL i By b 007 oA 204 A 58 10 B 5y B, 3 1)
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REBADPHRKERILEY, ELHIKEERTHREREMSRDDMER # B, 20m g
Ay 3R B e R B R TR S . BT A S K RN E & B ES D UTRR A I B
mZE A, ESRRAHIRER, REERZRATH LEARPIERE f, #BIAHH
7 7 A PR B AL M B ik A% 2 33 R 2 B b AR F6 R R TR

B R TERE— 45T, AL ¥ YR K VEHE AN AR 4k, /K 3o 0 17 B0t A SZ I TR 30715 52 TR il
ML R Rt R B SR, RN RAERRRR DR S oM, BRAwkia
BITHRBRY Tk, HEEGAFE PRI AKEZPOIERGIERE T, REAX
MBI R KR R AL, HAHK R BB RACH . B A LTI 1 48 880 %
R B R RN IR EOF 7, B TR REBRARELRGE L /h B kiR
P, XEPAEBEADSHHME, La Lou (1983) \A, KRIEEMES B SEK kG
ME X, REAMNMERGTREEFRENSR.

PR IRIE BRI R SR B AL i IR RS, B AR B K R B E WKL EE
BT —RWEREH, MR, AW, BFHEE RS AR A DRE R B SRR O 5
i, AL RERMEL DN, AT RARG IR, RERAEDEENE
BELMBY EAEEEEYL, CRUERLAERESL, KEMARTEHRLE,. AL
IR ELRE B AN s R — A B ki &

FHEREMNEBRDO DK HANREREREERY. ARFPOIT M M F £
‘He 1 ‘He, & RHARBI LB, ai-HNKE 0, ERERT, HTERX W
HHR#, FEBRCEERE. BMEREMA, “He iREHAW ¥, F2600m, BiiE 4 ¥
RS ER, RERBAME, *He X ‘Heblb KX P A 8 5. BTLIA KRR A Sk EK
MECHARERERERARDETERE,

5 XRkibihifen” B B Y AR

B TR B BGRET IR E S e L, SiE e 5kl B B R
Wb R AMME, FLES LA BB R A H], Hk X B8 X By L
e, KRB E SR RTE N E KB CRAE T IE 55K 7T LLTEHL 3 (HERC) A B
VRERE -2 RN EE, WA —EEEEAEERGST . BT LIkAE KN
BAEBRATEEEARMBEEENES, ZBAKRFETHIHBE.

R R TR, RERBT S LR R G Ty Yok - B- Rk b
BB A AR M R 0 BT B, X BRI RER, EAR4 100m, i FA[IA 1500
T, A FZERBHE TS, XURTREHRER S, EfE. LERBRERRE
MARMESRE R, REREEEH POFMAKITRED KE Kb E TiX— %7,

HTEREARE R BmEEN THADOHRTE ARG BERM, Kotoew QO
MRS, NG RERHDEZE. KNTONETX, FERBERM b LIX R -5k
TR AT BB RE L. AARMILENH L SRR ED, AR
XRHER, EHPFERARUTERRTESRE EREINHR LML, DEEMH
MR FRE, Bk, . SRR AES KA EEMTRA b, LK O R
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BEMY, MTFXEFTERER, EIMRYHRARZ5L2REBRBHRBEEFX, AE
MRRLEREEENERLRY 2T, F—FELEENN, BHLEHR—RELSF L
BLE 5 K L BB TG 3D 6 A A Bl B R B AL i R RICR R B E Z B B, BINRE
FEHRY BT ORE, MERSSHmEIRIM N, FELRE L 5E KEN AW
TR XFFRET BB B FR A Geostill,

EAMERTUNE S ZhEY EXZE. HTEER 2RI ER 758 g
{78 [l 3 B0 K Uy DA B e R Ty LR Y,  HKTETIRE T RO BERILE A i T ek X
Bi, HPEETS5ERERAEZIMMHECHERYE. S, ES&BNIER. ZERERE
Hathis, BUBREEMAFIEEAAWITMERA, Mtk ERUNE2RER. XRA
Bith L 20 R R ERRRE T HmEE,

BAERTERK, FFFEROHREMN MY PRESBEAEREEEHKEEE B A
KEFKLGAE, RBXUBSIETHEKE RS EIEERREN X OBARRE, 85
BB AMBOESIERA P, HAEBRIUB TR, THRHTARRT XU MR
FY B, BIERAKE (RREEE) Bt hiEEn PHE. HlndtT HE LM
BEA Wi /R B AL A — R A SBERX TEdA /MY, BAERSE 1.8 m’/s, {HHIEE M #;
pH=1.72, fE&TLAE 65t 4850 35 t BhRIBMBREWRNEHZ, HENKE TSN
VR, MPHELAFEY 3 M, BB 5EsE, KEILRBEY TERIRILE F k. /K
H AR v R H oK O, ATH 4000 532k, AMPHERA 0.02, HPALO: fikE A
8.79g/1, Fe,0s 2.3g/l, X —RB" KUK HFR AW -DIBG K. EEE LREZER D,
SR KA AR Lahn-Dill B BT X — K,

1974 ERERUVRBAER IS RREGET R0k R, HASY B IFAE K
B E R EH IR AIBRE. &, SRcREHEREKEAEARAKS %
7K, M X R 2 A5 I OR 9 HLEL R UK B B AR A A, #HILENER
vy e I e TR G EE . pH E, MERSARBEPFHOBEEES—AYIW $H. B
WaH CRBERNMAEBENRE R BELE, N TRIREEBHREBEAEN. S0
WROER AT LR 5 IO 1 A R B A B B A S R TR 3D, R DA JE T B B o
WEEBEIR S, HBIXFRDBLEL, F AR IBA BAR, 20 b e o R I 2%
BHERTE R ARG s 2B AT M T B 8 e AR E BRI gk B A BRI B 5K

EFFHEABOORBEEGEE, LELBRBOHT R —KE5NERE
¥, ik BB, WEME, TEE 1~1.7%, SRASTEEEY; B —KmMk 5%
FH A BT EAHE, MERAMERRRSENILERNT 0.01, HEFH Na>Ca>
Mg, B {LEE A&k 20~30%, pH 4,6~6.5, [ 44°~370C. I EE LM EBRLA L
F, JAHPHIIERWHE 5367ppm (M )il Hh) . Bk 0.03ppmE KT 10° ff; 48 5000ppm
(#E7k 1 8 ppm); SiO, 1745ppm (#7kH (6.4ppm) %, HWiEIL3E 823 A & 4 1
i, PIEEREAERE 102 ~10° &%, MANREROSXMEREY R —
HERHERE,

NATHEREH, Wilfred Elders“ R RWIE M N7 ELMBHNRE, #E XK
Slidkih, MiiERHRMEEHY, 71T —/1F 3200m i Fl45. 8 HERHBRE—1
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RO B BT RMAL. BEREMHHEEEHREAE LREBATRICE S H
MR, UERELDHERNE, TS5 LERKERE. S kRETHTBERE
BRI TR AT BB K S AT . MBI R B B , Elders T M E T04E)E, B
L 2B KA B AT A 25Nl ., EREENE, LERERE 2SR
ST,

BZEEREERSHEAL—TEBUMBEZERT R, SEMRHGHEA AT
PROE R, BAER UL M ER S D IR WA G LY B, i A B R EIE
. WARERRSEIAE (1987) RYEE, JHEPHRE. REMEMNEZERE-E& O T
B, RBR T LB & S B FHE ok 20 B AR U Fn 8R4 b T JE H R R R N BBk &
HRRER LA TS, TR A A& BA R #H, T L S i SR L 25
iy, SAERERA HE EAGEGE LHRE. B8 BRA, Flah. SRR
BB, Sy o Rk GeHE, BRESAML TR B, AEBRLERENE
TROEAER, EAERNEANHRYE. REAAE EMETHELASRERA, &
JEHR B AR ER S SRR ETAERES, BARREMMNE BaSO, k& I £
HRIIRZ LR, MAEKEEN, REXEENESBTEREZ L. BREMS AP
0 R s S 0 T R B BE A 180°~230°C, H— LR A140TC, oS FAEBKEEERA. B
KReHemEm B R KRB ERA X (G303, 1992) 6 TS R EETEH
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MODERN SUBMARINE MINERALIZATION AND ITS
ENLIGHTENMENT FOR THE STUDY OF LITHIFIED
ORE DEPOSITS

Ma Wenpu
Abstract

The existence of the large-scale submarine hydrothermal water circula-

tion system and metal-rich accumulation is one of the recent important
discoveries of the mankind. They are distributed along the rapidly develop-
ing Eastern Pacific mid-ocean ridge. The newly formed basaltic oceanic

crust as the metal source, the fissure system produced by crustal extension
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and the heat source driving the seawater circulation are three necessary
conditions for the formation of ore deposits. But whether this kind of pro-
duct can be preserved also depends on ther factors such as the development
of ocean currents and the amount supplement of terrigenous sediments. To
sum up, early-stage small oceanic basigs and back-ar basins such as the
Red Sea, the California Gul and other taphrogenies are most favorable for
looking for such kind of mineral deposit. The enlighement of the discovery
of modern submarine hydrothermal mneralizaon £ the study of subaerial
lithified ore deposis is that so long as conditins are available similar mine-
ralization may occur within the realm of continental crust. The examples are
the Middle and Late Devonian stratabound deposits in South China and the

Qinling Mountains.



