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Fig. 1. Columnar lithofacies section of the M iaozi barium deposit.
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2.1 FIEHE KPR (ZHPE)  DUBAHRRE DU B 40 4l
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NG, TERE T

(1) AAAERE, BB BE, KBOH- b2, KOERKAIERA,
FITAREEN 90% UL . B FEA BEACERUZIREGE BOIR 1) B A RV,

(2) VIBWIRIEREE. Wik G/ R, WM. AT ZH 2 = kA E A
T E A2, BAMZ)EN 3~ 8 mm, FHWLUZEENT 0.5 mm FIHUKTFZHE, &
R AR e ) SRR Al SR A s, SRR T — Rk T, KRR G, AP,
TERESA FNBE B TAAAE S R AR A HDE U TR SR . SR, SRR S
Fat,  IX RS R B A0 5 T e Rt rh 52 B A B, a2 ORI A (] 45 s ] 245 )
K v shak 2 i 8, WAL R, el W, ORI T e S iR L.

(3) HEELBEAET, EoAE, P EEEE (1992) XFZAT DX AIAR LR BH A 1
BT RS S A AR TR B, RS R A R MR SRR R, R T R vk
8.34%, W A AEEA T HIFNIAK 0.12% ~ 8.34%, —MEAE 0.8% ~ 1.4% Z[A].

A A X AL (e - 55 T - W e T 3 e Y I R A F =, i L
S PR BRI A SR A, SRR R BRI R IR, AR T A HURA AT R A T
K. AR EES L E R WAL B, 0 ER AR R SR i (K
W1y, k=55 (1987) BT, Wakigdt ROE gy e h oA, SR, R tagiEt
AHLERE) F BRI, PRI SR TE TS, — R e A KR P AT AR TR AE, 3
3 WU DR AR R 1% R ) IS 2 /K (R 3 J5ts AR AT ok, AR A7 b Ty o] WEDARCRAT 56 HE 11 i
Fs (B 2).

(4) SIS Pl o S Al 7 HCR I B k0™, R W EA 1S AR K IR A AN 1 iy B A 855
TER, BN R EAR, SO .

(5) FEAMBEEAS TEREBWAG, TATENENA, TEDIEN, 802K
H, i, JEWBESZ (KINR 3) &, A RLUEBIRE S DR IS A AR T HLER B4
R REI R IL SRS, PRI IE SR80 A0 T 100 m SRR (5KZ 2, 1987), BRIUEHENDTRUK
KT 100 m.

(6) Tk FRIEIR 1 1R B R B A (R4 2 —, ZRIRITIA 111 B [R) AR B 3 e g, R
St W 25 7 A DT 28455 B 1 = ).

(7) BHEAHWAALE, AT Ba T EIER R (K1), St/Ba< 1, ¥WERIREESFYN 1B
J TR I,

(8) HFERKUURIIAILL, BRI E & 5 L I0%, Wl Br. Ag. Cd. Mo.
Co. Ba %. Nicholls (1967) AT Mo> 5% 10°°, Co> 40x 10" °, Cu> 90x 10 °,
Ba> 1000x 10" °, Ce> 100x 10" °, Pr>10x 10" % Nd> 50x 10" °, Ni> 150x 10" ¢, FFAle
Mu< 1x 10 B, WGTARPI IR BE AT 250 m . $RIEHES, ARDHES TE IR BN AT 250
m. &, FEIAKEKRT 100 m, {HE 250 m DA,

(9) i slE A s M Lo R E B L2 B L, JFH ce T (5Ce= 0.38
~ 0. 612) (K 2). HRHEFNZRIFESIRIS I REAT T A0 H IR Ce S REAE L AH [R] s A
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(ShimiZu %, 1977).

K1 WTIW SRS TOAMBEICESER (10 9

Table 1. Trace element contents of various rocks and ores from the M iaoziba ore deposit

FE it 2 5 B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8
FEMARR  BFCs  SRCE  APIREs EeREECE MRS RIS BEORESR A
Cr 1154 254 1920 177 886 1402 1217 78
Co 20. 4 3 11.3 1.3 3.5 4.5 6.6 0.7
Ni 81 8 50 93 33 15 84 19
Zn 14 15 5 64 39 29 166 20
Rb 110 60 24 1 1 1 4.8 1
Sr 73 1030 40 330 20 19 20 7074
Cs 4.9 3.8 1.3 0.1 0.2 0.1 0.4 1.7
Ba 8917 93079 3000 1483 241 2602 712 541402
Zr 20 91 62 5 5 5 5 5

Th 10.29 7.6 3.93 0.36 0.19 0.01 1.39 0.75
U 16.2 7.4 13.5 4 4.9 1.7 33.4 23.8
Sh 3.3 2.7 1.8 0.5 2 0.7 9.4 2.1
Ag 0.3 1.4 0.3 0.1 0.2 0.05 0.4 0.7
Au/ (107 9) 7.9 18.4 19.4 10.3 18.2 14.4 70. 4 2.2
Mo 8 25.9 4.8 0.7 4.1 5.7 28.5 30
S1/Ba 0.008 0.011 0.013 0.223 0.083 0.007 0.028 0.013
U/Th 1.57 0.97 3.44 11.11 25.79 170 24.03 31.73

T PHTERAL RS LA LR, T R

Fo WMTIWEEE VAR LTRSESEL (10
Table 2. REE contents of various rocks and ores from the M iaoziba ore deposit

FE i 5 FE 24 FR La Ce Nd Sm Eu Tb Yb Lu ZREE JEu 6Ce La/YbLa/Lu
B-1 AR 2 42.84 49.48 31.44 6.01 1.47 0.94 2.66 0.43 198.2 0.79 0.63 10.84 1.16
B-2 TR 40.98 50.85 21.1 5.73 0.62 1.18 2.45 0.31 177.0 0.37 0.69 11.26 1.24
B-3 SRS 11.11 17.58 12.16 3.42 1.02 0.78 2.7 0.4 83.59 0.85 0.76 2.77 1.58
B-4 B RRTCA 2.78 3.43 4.71 0.74 0.25 0.15 0.55 0.08 21.81 0.96 0.57 3.4 1.23
B-5 BN 1.21 1.21 1.86 0.33 0.12 0.07 0.23 0.03 8.94 1.00 0.48 3.54 1.00
B-6 B eI 1.08 0.71 0.82 0.3 0.09 0.08 0.44 0.06 6.69 0.82 0.38 1.65 0.66
B-7 EGUREE S 7.39 8.13 4.82 1.5 0.21 0.37 1.07 0.14 38.03 0.438 0.61 4.65 1.10
B-8 B F 1.41 1.45 1.5 0.38 0.08 0.08 0.4 0.05 5.35 0.653 0.54 3.53 1.03

ey L, B pCHEA0147 5 M 65 B BT = Ak > S R R W32 G - It W 25 7
FIPIRIASL.
2.2 BEIFH (EITSFA) DIBARRHEFIDURRIASE 20 A

7D IR B IR A0 2 20— W S AU I CE SRS, BT es S5k
e, B2 ohBE. KRG, LRGN E, DRI M ACA SGE sk, AR KPR
BURT, WURRZ B, K2 BB OB Al s rR R mT B, DT . w
AP BRRIRE ST . A RRGE. JZSCRMEE K2 B T SRR A, O
D0 125 [ U5 DX, 7K A A ARG e i, ) T A S R A 05, DR U5 3 A 1) O L R R S
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(¥ Kunzendorf 55, 1988)

I — RV, 1T — SRR kB T — i
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Fig. 2. REE geochem ical characteristics
of different rocks.

[ — Abyssal sediments; [l — Ferromanganese m od-
ule and fem ic rock; IIl—Seafloor basalt and related
rocks; 1 — Slate in silicalite form ation; 2— Chert in silr
calite form ation; 3— W itherite rock in silicalite form a-
tion; 4— Radiolarian chert in Hunan; 5— Kam iaso radt

olarian chert in Japan; 6— Algal chert in Hunan.

T R TR A S — S8,
2.3 E PRI (eI DORATRAAL

ezs v

WX NI TR A S B —
B SRS 855D TS g
Bk, B2 ke, KBS, SRR
PR, . BRI ACE BB, BCA T
KT ZHRTE, EHCE P IR G AR ZE,
AR T R 1 A IR UAR M i, T
ST AR IR 10 PR YR R 1T PR 1 b (P X
FREE, 1991), PO o o S L0
MR 2 R AR R X B R I 1 R DR P AT
L, TRIRE S e b 300 PR SRR e Ui 3 B 7

Js. DRI, AT TR Ay i M 3 % 7 b B 5

3 BREA-PURA-IE & A s 2R A
3.1 . BIEA (WA, BUASAE) S A

oAU A RS R A HA AR, R A B RS I R oy L, X T RE
FRRE R A e, gk, AIAMFA R 4 F A O R EBAEY G E DT %
K @R KL R DIRURN; @ ea MR TS AR R, @R B BRI A,

(1) FERMIAAERE. RS FEN THV A RN, BEBEK, SRS
%, AIACIE, REAMSC R RYE. M A g, iR 90% BLL, AURELN, KZ
SEEACR. B TR A VUGS RS, BB R WA R, RIER- A
FER, YRR A DRI, V. BT RO RS SE e N R AaAa. W
KA. BEA. BURAREIA oA, WO R RS b b & b S MAR R IR RS
IS A ALY B2 . XA IR, e Si0, REAE 94.58% ~ 97.19% Z[8]. JR4L
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IREEETY Si0, T EN 54.46%, 1H Fe,05. ALOs I EEE (£ 3).

* 3 JHTO X ERE O EA (%) &

Table 3. M ajor chem ical composition of various rocks from the M iaoziba ore deposit
FF it 2 5 LB Si02 ALO; FeO K0 Na0 CaO MgO MnO TiO2 BaO Fe:0;
[ -6 SALREES 95.61 0.44 0.41 0.17 0.024 0.17 0.13 0.003 0.00 0.08 0.13
I -8 fRRIREE S 94.58 0.21 0.72 0.082 0.019 0.66 0.44 0.006 0.05 1.03 0.3
I -10 D) JoCBR e 2 97.19 0.13  0.31  0.052 0.027 0.12 0.074 0.003 0.00 0.05 0.04
KB-11 WA 3.61  0.07 0.099 0.029 0.083 3.96 11.03 0.008 0.00 43.75 0.00
I -13 JEGURTE A 54.46 15.49 0.35 3.86 0.098 0.52 0.02 0.017 0.69 6.0l 6.25
I -18 B A 1.33 0.10 0.009 0.04 0.06 15.97 1.18 0.006 0.00 46.60 0.11
I -26 Yokt 7 95.67 0.16 0.55 0.15 0.029 0.53 0.20 0.006 0.00 0.00 0.18
I -28 [E & 65.43 12.85 0.30 2.94 2.5 0.15 0.74 0.007 0.81 1.47 3.52
1 -45 WK 25.60 5.87 1.56 1.29 0.38 32.33 2.06 0.08 0.36 0.15 1.07

T WAL IR SR A A AT ST

AT B AG I Rr ACRE R R RALIREES . MBICIRIES . ERIREES . 4%
HOREEE . EECREES: OQPUREES SO LURE, W% N, SR, SN BRI
i, UISRRWIH, e g —, Bl A a e, EWIRE, A HLUTONIER R
TR, RSB R T UGS . @ MERIREEE A BRI, BEAT IR T
R ANEIR I SRR, A8 A e IR RRRA R (B 3) . MBRESA, 28
Ik, BB, MERH ik, 80K, Jolk, MERIREEE 4%, KiZ 0.2~ 10 em R/D
ANGE, REINEERT, By e, T TE. AHLREE, @ UAUIREES B ALBIR R
BRI, AL, D 0.1 mm, KETALKHNATIE 10 mm, KEBIFIUZ 70,
L5 TR AT S TR )AL (AR 4y, RIS DB AT P, W20 0.2 mm.
ISR ERIN G ey i AL AL E g T s S ATt I i VA L W B UM EE o
IRPTBUERE TR K AR UG B T LIRPTEL @B S A, KA A Sk s
T RO, MIASCREPPR, BKTE 1.5 em, ASEKOT A WUZ = K, A 5 52
FEH T (R 5) o IR R BRCIRAEE S 2 I SR ARG B AAIE G 22—, AEMEI 1 BT A s ks 4k,
B A S ARG BB A . A RIS P tHAE RS 2 e i) B, 4610529 2~ 10 mm
AGE, TR AN R ORI FRTE R T8 W ZamREE S, A I iy R U
W @ RGURIES, W WATKTFEUR S, SUR. ek, ABET I, SUz 32 h
HE (AU SUZMBEARSUR4UR, W ESUR H SRR A, B2l
PURC (WE B 4k, @SR, JRECREES , o2 s DA e T RAARTE (EIAEN
ESWB AL & 2= 2

(2) #HEAE (AAE. B fs) RAE SEAE (ARAE. SIHa ) 1
JCT ORI EAR, IR TREE R B, AP, R, POk FaleiRe RE0R. KK
Wi, Mol «BEELC Wik, §F WARRASERIEE . EYEi. Jeilh it L& o
ARG, EEFYONREEA . B4 IE A, A . SR URCE L. YR
S, RRELOCH B R HAEWAUER I, i T ARG, R R, R e
FERDURIRFAIL,  FRr R R 2B (IR 4), RO = B A o SR UM G 4.
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FRZNIEUR 11 BRI p FAOK 66 R BB L FSCH) P IR . A ROIR A

AT DL, e PR e SRR T S W B - R SRR IR B B B U URR A i,

AAUIREES, WA

1B PO SR R A AR EE S RIPOIREE S, I B L 280k, SeapiREES . AR
T (TFe.0; T NIE 6.64% ). M A BUFIE A N B2 hERAES, AR, LR,
PICIRTE S, YUREES, SEAN)ZE, &R (280 fEn, RS, BRics, IEiF
RFTWIRBTRZ 7. DU Z T W AE R e i B

R4 WIXEA FEAEZIEMIAEFIOBIAEN AV (Al Fer Mn) UEX LR

Table 4. AV (Al+ Fet Mn) ratios of chert- witherite formation in the ore
district and of various modern sedim entary environm ents
WX AW ALK Fe/Ti AL/ (Al+ Fet Mn) AT ER B Al (Al+ Fet+ Mn) PERBKUE
SALREES > 1000 0.364 DUAR R A R 1 0.59 Bos trom
AERREES > 1000 0.133 i B 2 V5o 0.613 &, 1973
M CIREE S > 1000 0.104 e 0.63
T AU A > 1000 0.312 HL70 7 g i IR 0.60
- FEEUREESR > 1000 0.638 IR I 1) < Sk KT 0. 01
\ WA > 1000 0.379 e e 5 1 1 . .
HORFES > 1000 0. 379 J6 ISP ¥ e W G 3 ) B 0.03~ 0.04 Eﬁm' lterzig
451988
WBRE 5055 0.716 b S B T PR 1 o m AT N,
ﬁ;—:%_g \[,;i/}J 0.294 DD}V'PUX/JT&%Y&EDLID Sloz iﬂ- 73 ]&T 0

Mn

Kl 3

WA IR, REEAA
BCA 1 AFFe-Mn =&

I — AP R HAB AR BRI X 1T — #K
VORI 1— BTGS2 JR8URIE S 3—
BEAS;, 4—HE
Fig. 3. Al-Fe-Mn ternary diagram of
chert, witherite and slate in silicalite for-
mation.

I —Biogenic sediment and other nonthermal-
water sediment area; Il —Hydrothermal sedr
1— Carbonaceous slate; 2—Lam

4— Chert.

ment area:

nated chert; 3— W itherite;

3.2 #ifa. WA JCEHIERAAAREAE

(NS YN N VAR 77k L k=B 2 I A N AT E <3
FERE (hroREREE) - By LT Ib A . Sty 4
A Je v 5| S B B 7 5 T B 1 [ A T 22 ¥ i
POKTE B E R BT, %54 R A 1 5 FH IR
Mg, HLIE G — BRI S R K i 12 2k 2
DURUEREE. PR, MMIET S s, AXCHE&T
TR AR DR R R (R 75 5.

K 4 hETE )2 IRAR A BT RRER S5 (1 R
) A1/ (Al+ Fet+ Mn) {H, ARXAESFIREE A AT
Al (Al+ Mn+ Fe) AHRLTHRHKITIAY (%
4). 1E Al-Fe-Mn — A BT AR Z AN HKIIR
YIX (K 3), 7 Fe/TrAl (Al+ Fe+ Mn) KElf#
(K 4y, RXEES RIS E A A BIEAHUKTURY
W, R ZECREES TR AN HUK SRR MRS
DURBIIX, W] e AL 320 B s 1 BRBE B B 4k iR
(JZEUIR) FEFHRAGE 7 5 R L4, 33 A 10,
O TR

MEES I 5 A A Pl s SR AL IR, A
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U. Th RRE L (Bl 5), Prafaids NBRTTRY) X B A I HOKTTRBA X M. U/Th
ZHWAPIMIE R T 1 (51.1) (R 1), KR BRI MA XA BT A B u/Th A
(ARXBCA U/Th= 4.55) AR, BRAE cr 2 ze WAL X5 HAD B TR AOK TR AES
A AL A,

| - wwa
1000 [ &= GALPAGOS i&iﬁ_‘*ﬁi
100} 400
200 al
E '23 o2 1
L‘t‘ 40 *3 o
e 1o
¢
10 = 6
= 4
5
LY EHES Y 1]
( Yemamo-co,1983 ) 0.4
02
0.1
5 53 o o 00.001 0.01 004 0.1 0.4 | 2 4 6102040 100 4001000
AV (AL+Fe+Mn) Th(10%)

K 4 BRI EESTRYIT
Fe/TtAl/ (Al+ Fet+ Mn) KEIf#
(#% Bostrom, 1973)

EPR- AAKTVERGFEHGEH YT, T™- B
W) B L UURR ), BM - AR B R DR A,
+ 1+ 22— PORIEE G DL, O @@ — AIUKE N
TR B A 1P 4> (Ram am oto, 1987); o— P
FIRPHE IR, @ — ild . BEE A H A, X—

5 AFRBPBH U-Th KRKE
(¥ Bostrom, 1979)
I — PR ROK IR 1T — A 2 7 ok i
X TM— LUK TR IX; v — A A R O DR X
V — Langban POKPIRYIIX; VI—TAG RUKDIRPIX; i— &
WHEVRRDIX, l— B4R, X — 80X, 1—fEa il
REERE, 2— kA, 3—-REAS

JZGUIRTE S B
Fe/Tiversus Al/ (Al+ Fe+ Mn)

diagram of m odern oceanic sediments.

Fig. 5. U- Th diagram of different types

Fig. 4 of sedim ents.

I —Hotwater sediment area of M iddle Pacific ridge; II — Gala-
EPR- Hydrothermal end- member sediment of East

pagos hot water sediment area; I[II—Red Sea water sediment

Pacific ridge; TM- Terrigenous material end- mem-
area; IV— Petrified hot water sediment area; V — Langban hot

ViI—

ber sediment; BM - Biogenic material end- member

sediment; + 1, + 2- End- member components of Water sediment area; VI—TAG hot water sediment area;

hydrotherm al chert; ©, @, ®- Average composition ~Common abyssal sedinent area; VIl—M anganese nodule area;

of hydrotherm ally superim posed radiolarian chert; O X — Bauxite area; 1— Black slate in silicalite form ation; 2—

- Sediments of southwest Pacific basin; ® - Project-

Chert; 3— W itherite rock.

ed points of chert and w itherite; X- Projected point

of lam inated chert.

A B LG R A ORE (3R 2), ERIMAF LR EAS, M 6.69x 10 °~ 83.59x 10 ¢,
BN 6.69x 10 ¢, HFEPEM M ce R MM Eu 74, 6Ce M 0.38~ 0.765, SEu N 0. 438
~ 1.0, 5o ERBAARERR TR -3 (K 6y, Bia&ErmA, &5%M T,
LLREE/ZHREE> 2.13. Marching®¥X] Galapagos A HUKITRRYI I REE BT RIN, Wi
IR TR 2 1 ce S35, BEAN, Murry 2558 i AR UUREE A ISR SE T 51 ce 9. 5
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IRV SERNEE P

DM Lou R AR TUA b m,  JERC BN AR WO (k) DURREEA I 70
ATBEAHL (B 7. B8 B o). SENTWTIAIMIE F RS AR F A I o IR AR, %
B LR, SREUIL Ce M, IR 1R SOIREES WIS A — 2 M ERERAY, RN
M B BB, IXAE U/Th KRB A FFe-M n KA K AT FTRIL

2001} 2t 10
- 8.3
100 05
50} > Jg 03
B-7
M 30 [ ﬁ 02 B4
% 20 B-1 ad Bs
2% B-a B-3 oo B-&
o 10 B2 o
2 i 05 B-3
ug 5 B-8 B-7 0
# . 0.03
3 B-6 0.02t
2 B-§
B-5 001 s
1 PTIEreT—— —eih LaCe N&SmEu Th YbLy
Bl 6 MO ks gl b & 2Kn 7 WEIP RS REEAAE
A s G 20 fh 2k 636 YOS FR AL B L B0 70 i 2k
(AR 2) Fig. 7. North American shale- normalized

Fig. 6. Chondrite- normalized REE patterns of REE patterns of chert and w itherite rock

silicalite form ation in the Pujiaba barium deposit. from the Pujiaba barium deposit.

3.3 IR
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THE GENESIS OF THE MIAOZI WITHERITE-
BARYTOCALCITE-BARYTODOLOMITE
DEPOSIT IN WANYUAN CITY,
SICHUAN PROVINCE

Tang Juxing, Lin Wendi, Gao Derong and Mu Jilu
(Chengdu University of Technology, Chengdu 610059)

Key words: M iaozi barium deposit, exhalative hydrothermal sedimentation, w itherite-

barytocalcite-barytodolom ite
Abstract

Based on systematic studies, the authors have reached the conclusion that the M iaozi
barium deposit belongs to w itherite-barytocalcite-barytodolom ite type of exhalative hy-
drothermal sedimentary origin. The typical assemblage of exhalative cherts is w itherite
(barytocalcite, barytodolom ite) + cherts+ siliceous slate+ carboniferous slate+ limestone
and the typical fabrics include brecciated, stockwork, fumarolic, massive, lam inated and
striped structures. The barium deposit was formed in a stillwater basin on the continental
margin of northern Yangtze plaform at Early Cam brian Maidiping time. Ore m inerals consist
of witherite, barytocalcite and barytodolom ite. The formation of orebodies is also closely
connected w ith organic and early diagenetic activities. The evidence of lithochem istry, trace
elements and REE geochem istry of ore-bearing sequence suggests that exhalative cherts and
w itherite are of exhalative hydrothermal sedimentary origin in a low energy, anoxic and

highly reduced environment.

(L5 246 U continued from p. 246)

5 'S of sulfides from ores are 15% ~ 25%, show ing a marine sulfate origin. Lead iso-
topic constituents of ores are of sim ple crustal origin w ith 4 9. 90~ 9.39 and m onostage m od-
el age of 310x 10°a, which is equivalent to the period of the Paleozoic sedimentary basin.

The authors hold that the acidic ore-beaaring hot spring water erupted along the con-
tem poraneous fault prevented CaCO; in the sea water around it from crystallo-precipitation,
leading to the formation of a “V” -shaped trough. This “V” -shaped trough not only caused
the high-density ore-form ing solution to stay in it for a long time but also prevented the crys-
talloprecipitated sulfides on the sea floor from large-scale sea current washing. Therefore,
this “V” -shaped trough is indispensable for the form ation of such massive sulfide deposits as

the Fankou lead-zinc deposit.



