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Ore-forming material sources of Dahebian barite deposit in
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Abstract: Based on the research of geological characteristics of the Dahebian deposit, the compositions of S, O, Sr
isotopes, rare earth elements and organic geochemistry were systematically studied to discuss the material sources of the
Dahebian barite deposit. The positive correlation between 5" 0smow and 8*Sy.cpr in the ores proves that S and O
elements were involved as SO,>. High 53*Sy.cpr was caused by sulfur isotope fractional distillation in the hydrothermal
fliud and sulfate reducing bacteria fractional in seawater, which suggests that sulfur may be derived from hydrothermal
fluid and seawater. Meanwhile, the ore and wall rock have almost the same high ratio of light rare earth elements(LREE)
to heavy rare earth elements(HREE), Eu and Ce anomalous, which indicates that they are the product of hydrothermal
sedimentation. Additionally, biomarkers show that the organic matter is mainly sourced from the lower organisms, such
as marine bacteria and algae. According to comprehensive research on metallogenic setting and Sr isotope, the material of
barium mainly comes from submarine hydrothermal sediments. Comprehensively, it is believed that the ore-forming
material may mainly comes from the seawater and hydrothermal sedimentation, both crustal and mantle components play
important roles in providing material. Besides, lower marine organisms are involved.

Key words: material source; Dahebian barite deposit; isotope; rare earth element

EEWME: HEARFAREG T FIEE T BTH (41202051)
WimBHA: 2014-06-27; 1EITHHA: 2014-11-08
BIEEE: R, 3%, MWt fif: 0731-88877620; E-mail: wuxb133@126.com



1040 A G A R

R R L) 2 R E IR AR A R,
IRA7E Ni-Mo 2@ FAA . 5l B FIEL
. fE PR RIS DL A 3, F
F B WL A Y s AR R R v b 20
A B E AR E Y. BN RAE K A
W IRTES T W HUR B 1 2, 2 DX N e KT A IR
et S B AR R K E S AR, ER
JERS RER AT, JRRER, ke HESA
JERAEAE PR BATUAT, R, 45N
ELo ARk B AR B 4L B s R I A R,
117X 5 A DLE BAT I 15 5, BP9 L4k T
TN Ty BRI, 0 ORI AT R R A R R
AT, BAE B IR R SRS bR Yo

ENIERTEZL FARZAVI N NI/ b ey Sk N/ AUs s
AEOT e S, Ak e 38 R R 2 Bk 20100,
JS L VS DT THIEAT TRk ) I RS, IR T
JEA AR A A R PR A7 AE AN [R] W A
A 2E BV AZN R BOKER TR RS & Y 47253
WONAZA AR A BRI F DR SR T A7 238 0k %0
RN EMIA 20T, B AT S 38040 R UK R T
WA, A MR 0 EEERD; gl
(R ) A T IR TR o 2800 IR HA el
W2 KV, T8 IR R P TR U AT T e R 4
T R IRRER . BT, R HT AT
SO TIE AN ER A 2 53 TR e ) R Ik 4 7
FC, HERWAE AT R BURM NG T oo LR
A HLHBERA A SR AR A TS, RAT B i m HE
ASAEFAERT N IRF It b, DARIES T 5 A o i
(R AR IR L S A IR T 00 5, e onf L
R 2. B o EAEHUBERLF A T ST, BRI
VS ININEY/Die) S/

1 X iR

W TG PRI Frse. HiE.
WA H R, SRR AR Bt 2R AR
BB, AEJRFSHD T T R, D i e fik
el LI R R R E R 2 e BN A7 N TE S
JEAiA 2 A A RO 1)

RATIATESATH PR Y U e AT ot SR
mHAR. AR, DBGRRFL R BOREEA K2k
AR T2, 8BGO UK /b 25 B SRR
oy NERGNAK L ROIUE RIS, oA
IR e e TR A e B FEaGE N 2R

2015 4F4 J
OB A A 2R IR AR 2 ae N
MOTUET, S EMREE, BARAETRRIE, 7
2 E AR AR I R . T XA 2 ) T I88 5
I ZRisg) . #elissh s b i 5) 45 1 i iz 8
SO, FHAMWTRECN R T, TERIRIE L5 1 LG
RIS ACAEAR A 3, IR TR i R R 2R 3
HR o ERR Y, AR R Al D B
FR B BES « BEIR A = BRI A A S RA

<7 2km, i e 200 km

(&1 &2 [EJ3 [mJ4 15 X6
C17 38 [al9 [~/J10 211 312

B REE LT S AR5 I (SR [9112 250
1—EIEgicE s 22—l 3— RS IUE
4—i H AR A SRR G 6— PPl 7—HU2 5t
2 S ARG O RFE R T 10—RITA: 11—l
EAREWIR: 12—ESATIR

Fig. 1 Geological map of Dahebian barite deposit, Tianzhu
(modified from Ref.[9])

1—Limestone of upper Cambrian; 2—Limestone of middle
Cambrian; 3—Shale of lower Cambrian; 4—Sandstone of
Sinian system; 5-—Sandstone of Banxi group; 6—Pingdi
syncline; 7—Stratigraphic boundary; 8—Unconformity surface;
9 — Sample points and number; 10 — Deep fault; 11—

Translithospheric fracture; 12—Barite deposit
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Table 1 S, O and Sr isotopic compositions of barite from Dehebian deposit

o . . Mass fraction/% . . B
i Fhindiiid 8"Sv.cor 8""Opps 8" " Oswiow L ¥7Sr/*°Sr PEE/107°
gs2 HEinA 3.95 —-1.16 1.89 82.1 0.708681 11
yd HEinA 3.84 —-1.35 1.70 97.6 0.708369 13
ZjW HEinA 3.64 —-1.15 1.90 81.3 0.708778 12
dhb HEinA 3.73 —-1.13 1.93 79.1 0.708788 11
sgt2 HEinA 4.02 —0.88 2.18 61.8 0.708986 12
ed HEinA 4.14 —1.08 1.98 75.4 0.709231 12
F 2 NIIHE A IR L ICR T 4 R BARSHL
Table 2 REE and related parameters of samples in Dahebian barite deposit
ﬁnﬂu Mass fraction/10~ LREE/ o

5 la Ce Pr Nd Y Sm Eu Gd Tb Dy Ho Er Tm Yb Lu ZIREE HREE

gsl 46 23 03 24 51 09 385 04 01 03 01 02 01 07 03 471 52 121 045
gs2 27.1 236 57 226 983 5 4 75 1.6 108 3.1 102 17 103 1.9 512 2227 17.0 0.32
g3 97 93 21 91 193 18 75 2 03 17 05 14 02 13 02 1351 1.87 20 041
yd 23 11 02 15 28 05 176 02 01 02 01 01 01 04 02 246 1657 1434 029
zZjw 34 18 03 26 42 08 288 06 01 03 01 02 01 06 03 400 1639 1223 0.32
sgtl 105 59 14 62 122 18 308 1.1 02 13 03 09 02 13 04 2132 247 0.7 050
sg2 9.1 65 1.0 51 92 15 288 12 02 08 02 06 01 10 03 564 11.82 63.7 041
sgt3 444 478 9.7 386 1760 88 25 126 22 149 42 125 20 112 1.8 623 993 622 031
dib 25 09 02 15 34 05 195 04 01 02 01 01 01 04 02 267 1569 1295 022
gd 58 37 06 31 7.0 09 261 06 01 05 01 04 01 07 02 429 1489 102.6 0.37
¥ 119 103 22 93 338 23 204 27 05 31 09 27 05 28 06 700 117 809 036

F3 ROICHEPAEYAEDERL A S
Table 3 Biomarker geochemistry parameters of rocks

A " il s 1) CCC P2 | T (L e
TREAEF Flg SCy /5Cr  ECy/ECh Pr/Ph g ke  (FEA S48 52)/

FEAhS IEJERHE

W\

FenGE| fr & fEpi Cyy i

yd R Ci-Cyy Caov Cos 0.79 2.08 0.22 0.19 0.26
gs-1 WAl Cp-Cy Cao 1.61 1.34 0.61 0.22 0.47
gs-2 WAl Cp-Cy Cao 1.13 1.57 0.43 0.18 0.44
gs-3 WAl Cp-Cy Cao 1.43 1.30 0.71 0.21 0.15
zjw Wl Cpp-Cy Cio 1.68 1.77 0.47 0.21 0.72
sgt-1 Wil Cp-Cyy Cy 2.42 1.40 0.79 0.17 0.31
sgt-2 Wil Cpp-Cas Cy 1.75 1.49 0.53 0.18 0.30
sgt-3 (L A S o o Cao 1.79 1.44 0.67 0.20 0.40
dhb ArERE  Cp-Cy Cao 1.30 1.48 0.41 0.21 0.61

gd AimlgE CpCa Cy 1.25 1.27 0.55 0.22 0.28
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Fig. 3 S isotope composition of sulphates from atmosphere,
hydrosphere and sediments (modified from Ref.[19])
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(R AR Pr/Ph =3, WAH(EE)Pr/Ph £y 1~31, &
XA A AL G LS Pr/Ph Bk 0.22~0.79CT-34
0.54), 7~ H AR YERE o

LCo /ECn MHRT 1, WHHER S ER, fin
AHUTOR AR A ; LN T 1, WERE SRR,
R A NUTCK ARAHAY); el 1w, WIRHA PR
Shy WA Bl AR A R B, O BR TR yd 1
XCy/ECon AH/NT 141, HAB) 2Ch/ZCo I KT 15
T AN LU AR A A

Cor SSBE IR TR EE KA RITEDS, Cyo 4
T H B R FH B U5 =y SR, 5 ] 2C07/2Ca9 K
I MU REIR . 712 L AR e W) 3 B A WL 2 3
EERRTEE AR, LA /N )2 BH A 4 2 Tl i v A A
WIS £Co7/2Cy HUEARL T
1.27~2.08CF# 1.51), FREIA ML EZERIE T A
RS KA A RER

R AR E A PRRER Y], AR AL
JFE B AT AR R .

5.5 HfhiEE

RAETE SR R PRI = ZAT BRI KRR
PR BRI AT RS A 2 T
W 8848 X 10°°, e F B H (500 X 107°) ¥ 17.7 %,
AT DR HH RIS 05 Ok 5 G 2 XA B 7K s 2R B AT
FLBRIE A AL o WK IR SN 2B & 4
KA, AEMILAR S R AN BT R AR A Ba™
1 SOZ R S A UTTEM o SRR ACTEU s A Ay AL
THHRBER L KT SO 454 T I i
E[& 12]o



1046 A G A R

RATIAA RAE T4 iRk b, 36 il 300 km B
by BARANE R AT s R 2 R AN R
0.6m, MM RN ESAHZEREAIE 10 m, 47647
M 60%~98%, SBARFEIR A2 T I BUAS BRI ALK K
s

WK S KR SO, BIHIERER L BaSO, 7E7K
IR EIRAK, 2.4 mg/L(20 °C), A{EHEAKH K
PRI RAUR 20 pg/g, AEIEE HEKAAE T, BIEHE
I ATATT RS H AU 1), R V5007 2R M RE T ik
AR P AT, AR R T A BRI, AR
TR AT AR g R AT 1.08 12 t, I S il ik 3
12 t, WD) ZEY) ORISR AN S IR AR AR

TR BN LA A R A A 25 R T, A
AT TR TR RGO, WO BRI, B AR
U ER G 2E T B G ORI, R RSP I 4 )
PEZWFTE, I RHPTRIE R ERbaE . 5208 R A o
7 FAGKGURRAE FH IR O AR o BRAE IR b 15
B2 10° a)iz TR RIS T, oK fr
)7 22 AT DA st e i o /K AR )07 22 2 R B
2 PR ARG, SRR S B OCRE 2 R
b, 4Bk BTSr/OSr S R 0.7119%), iyl AE 3= Sy
TrEeE R, AR VSt Sr TME N 0.7035%; H
FER PR *7Sr/*°Sr E Bl 0.70908, X gy Ay
7Sr/%Sr (AR ALTE Ll 0.708369~0.709231, H. 6 Mt
i A S ANMEERLE 0.7090 LR, 18I HR A e AR
TN ¥7Se/*Se LA IX P AR b S L I s
AT AE S TR B RS VT, A2 e Y54 (PO Sr)
TINIE FH -

SRR SOV B ATk, B HA
IKGTRAER TR, 52 Y5 R 5 (7R 5 K

6 ZEit

1) KFAH RE AT 8" 0smow 224KV Ky
1.70%~2.18%, A% B #h—4A [F) A7 28 M R ARyl
PR KIS G VRIS 61.8~97.6 C, EE
(e 75~83 °C, RWIHWEZ LA™, SR =
A7 2 B IE WG R, RIE TR NG T £ B A W,
HEMLL SO A S 5 il

2) EAAN RPN E 5*Svepr LGN
3.64%~4.14%, VI A 3.89%, EATHI G E S H
fiE s P R TR 25 0 VRIS SR 41 AT 3-8 A il o
AT R B R S RRIEE R A, B A ORI
KRR ER AR TR IR R, BBV EA S 5

201544 H
3) W p A A E A AU 2 A e FE LE L A
ACLFRT A7 BT e B TE A S SRR AL, SR BAAT X HE A A
FELE (0 B ) TR UEAR TR, #h HOKPTRR ). XA
W AT Y Sr/%Sr (ARG B 0.708369~0.709231, H.
FHAE AR 0.7089 LUT, Ui Wi K A I I BTN «
SR B TS SRR R ZARFIE AT HEW, B Y
VA HOKGTRE R ), B oA Js iR &k
o
4) ARIETRII ATFFAE  Pr/Ph o 2Cay /ZCans+ ZC27/ZCao
SN RHE, B AR A AU 25
TR RSP R o
5) R BRI SE Y TR, K
A R BOK SRR IR, AU 1 LR i
I IR R AR TR A IR 11 o

B8t
EAXEB AT, 2] F dkF R At
T, HFEME!
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