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Fig. 1 geological sketch map of Xialei manganese deposit, Daxin county ﬁ?}%@é‘iﬁtﬁ‘]’lﬁ?&ﬁﬁi{ﬁﬁ , %%
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Formation; D;d —Middle Devonian Donggangling Formation; Bp— Diabase; 1-—geological boundary {;/tﬂ\é ,zf‘: i) 5 Mn, Fe. Mg()

line; 2-—manganese orebed; 3—fault (mormal and reverse) ; 4—strike-slip fault ﬂ‘jﬁ—" ;‘;Ha‘é?é ]’Jﬁ}% *}i %-n 9&

N iy N 1Ly = Si0. \Alg ()3 \C (ON:Ls =y
U8 I R R R e 28 T RE R b JZH SiO; a0 1y %
B h 54.98% ~ 71.79% . 2.45% ~ 3.86% .

2 FIrRRAE 10. 11% ~ 26. 6% . A B 57 J2 0 2. 83 ~ 3. 45 fiF,
B, Tﬁf”*)i&%)gifu?ﬁiﬁﬁﬂﬂél o L8972 8T fEAN 2. 44~ 4. 31 fF BT E A S 57

PR RS 5 R A S b g g R TIRTA AR g

B I T BB 0 IA  TRAR CB IR CR AT AR Ir e A i

Rl TEXFETEETEFEIELREE (D)

Table 1 Major elements contents of ores and rocks from the Xialei manganese deposit, Daxin County, Guangxi

FE 2 % Mn | Fe P | SiO; |ALO3| CaO | MgO | K20 | Na, O | SiO, /Al O; | Al/(Al+Fe+Mn)
1| 1Tk S U0 T T 0.31]2.65(0.125[71.79| 3.22 |10.14] 1.09 | 0.77 | 0.08 22. 29 0. 36
2| w2 BRI A7 19.20] 6.39 |0.129|22.34( 1.26 | 9.74 | 3.18 | 0.15 | 0.17 17.73 0. 026
3 Je— B VR R R 2.10 | 2.82 54,14 3.86 10.88| 1.52 | 0.79 | 0.06 14.03 0.29
4| IR | SRERERIRED A |23.43]6.76 [0.116(25.35] 1.91 | 6.17 | 2.80 [0.975|0. 934 13. 27 0.033
5 Je— Ve S Bk s 0.40 | 2.13 59.09] 3.62 [17.08| 1.55 | 1.05 | 0.06 16. 32 0.43
6 152 BRIR T 1 22.81|5.32(0.110{20. 81| 1.27 |10.32| 3.11 | 0.80 | 0. 22 16. 39 0.023
7 JEMR & VA R SR 1.53 [ 2.91(0.027|54. 98] 2.45 [26.60| 1. 64 | 0.78 | 0.05 22. 44 0.23
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Taylor 25 (1985) 2 1 : SiO, /Al O, 1 2 X 4
DU AR EZ bRk, Blisedh SiO, /AL O, H R
3.6, 5 oM #0190 W IR ARG I L
o E R 2 R T A s POKE R R TS T
0 A A X — FU N 13, 27~22. 44, 45 &
At b 5T b R AL A AR B B R A BOKEHT S 54
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Fe+Mn) ({E KT 0. 5 B Wy il 0 Ay i 58 o 17 0k BE A
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Fig. 3 Relation of quartz and rhodochrosite solubility
with pH (after Chen Fu et al. , 1979;
Yao Jingqu, 1997)
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1—sotution of quartz in 15d; 2-—solution of quartz in 24d;

3—rhodochrosite
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Table 2 Trace elements contents of ores and rocks from the Xialei manganese deposit

ZF 2R Ti A% Cr | Co Ni Cu Sr Ba |[V/Cr| V/(V+ND | Ni/Co | Sr/Ba
TH AR o R A R e 170 30 165 20 40 60 200 | 200 |0.18 0.43 2.00 1.00
4z IR A 310 | 52 | 200 | 180 | 200 | 80 | 100 | 280 |0.26 0.21 1.11 0. 36
Je = B VA R A 1750 | 10 95 | 100 | 170 | 60 | 100 | 420 |o0.11 0.056 1.70 0.24
I#)2 | SEEMRERREY G | 430 | 31 156 | 120 | 230 | 80 90 | 670 | 0.20 0.12 1.92 0.13
Je— VA R RE A 160 28 165 30 37 30 170 | 520 | 0.17 0.43 1.23 0.33
142 IR A1 340 | 22 | 102 | 45 59 50 | 123 | 840 |0.22 0.27 1.31 0.15
AR VR B RE T 1220 | 35 30 22 16 40 | 180 | 680 | 1.17 0. 68 0.72 0.26

S P QIEE S A0} 7132 69.55(127. 82/58. 54 [168. 18/48. 82(87.27| 30 |0.54 0.29 2.87 2. 90

THiETEFEEMHO 6000 | 285 | 235 | 35 | 135 | 90 | 230 | 150 | 1.21 0.68 3.85 1.53

FHiETEEEMBEO 3000 | 60 35 10 20 25 | 350 | 550 |1.71 0.75 2. 00 0. 64

W OB (1988) 5@ @Ff Taylor R, Mclenan S M, (1985),
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Fig. 5 Triangle diagram of Fe—Mn—
(Ni+Cu+Co) X 10 for Xialei manganese
deposit, Daxin County
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I —hydrolith; Il —nodule; [l —hot brine sediments of the Red
Sea; [V —hydrothermal sediment; V —Fe—Mn crust. The Xialei
deposit: 1-—gangue bed 2;2-—gangue bed 1;3—ore bed Il ;4—
ore bed || ;5—ore bed | ;6

roof of ore bed;7—Dbase of ore bed
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JR ¥ 3% (Tyson et al., 1991; Jones et al. , 1994;
Wignall et al. » 1994) , /1A 415 70 R 48 i IS 7K v i
N RS RS Y N R A IS = R A TN
SEAL B AR AR L L R SR i 43 ) D (mL /L)
>2.2~0.2.,0.2~0.0, 4 V/(VHENDEN 1~
0. 83 Hif S i ¥ BR 1%, 0. 83 ~ 0. 57 i}y Bl 48 3£ 3%,
0.57~0. 46 55 AL, <<0. 46 HEAIFEE, T
TN X —H K 0.056~0. 68, Hd i |24 0. 12~
0. 27, T AR A& 2k 0. 43~0. 68, & B4R 0 I8 1k
kA - A Ak PR 85 TS A R S 7 T B O 48 Ak 3 5
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Table 3 Rare earth elements of ores and rocks from

the Xialei manganese deposit, Daxin County

A
3.2.2 V/Cr

Dill (1986) 2 i V/Cr {f A] Jz e T B B 48 Ak
WFE A V/Cr B <<2 B RoR AL IR B, > 2 1)
KEEIFREE ., FEEY V/Cr ik 0. 11~1.17,3f
HERIEAR LA AR /N F 1, i A3 4518 54 V/(V+
N A FI W7 i 25 2 — 2, R4 A FE A Eh {51
M 5E 25 5y 240~287. 5 mV, 7E67 )2 Hh Xy 3R 5 A=

WELA L EIE T LR S5
3.2.3 Fe—Mn—(Ni+Cu+Co) X10

Crerar 28 (1982) MM E 1 A A i K TR Y Fe,
Mn Flf i 76 R Ni, Cu, Co #Y & &, 42 H A5 A [

BRI TORR A ) — A~ = A B i (L 5D
BT A RS A = A O RO YR A
2 i A HOK DT T Y . R AR
%iF Fe—Mn 36, (Ni+ Cu—+ Co) X 10

=5
[=5)

=R =N
B W | FEE | Rl gg; gg; AR AL
o lwwa | vaa | vea o RER
w5 0 D LR N
4) 7
La 29. 46 22.69 27.13 26. 25 20.93 25.55
Ce 61.97 42.72 59. 04 50. 50 39. 14 53.94
Pr 5.53 4.79 4. 82 5.85 5.94 7.01
Nd 26.47 18. 48 16.91 19.75 19. 50 29. 05
Sm 4.29 3.69 3.11 4. 60 4,53 6.77
Eu 1.02 0. 83 0. 50 1.28 1. 45 94
Gd 4.15 3.57 2.54 5.50 5.41 8.53
Th 0. 66 0.59 0. 38 0. 84 0.85 1.19
Dy 3.92 3.02 2.58 5.20 5.23 6.61
Ho 0.82 0.61 0.59 1.11 1.17 1.17
Er 2.14 1.68 1. 00 2.73 2.97 3.37
Tm 0.33 0.26 0.18 0. 60 0.61 0.46
Yhb 1.76 1.41 1.01 2.78 3. 24 2.65
Lu 0.24 0.21 0.15 0.41 0.40 0. 34
Y 20 19.72 16. 85 37 35.29 30. 55
2 REE | 142.76 | 104.55 | 120.59 | 127.40 | 111. 37 | 180. 46
(@) 9.18 8. 21 12. 28 5.65 4. 60 2.27
5Ce 1.09 0. 94 1.15 0.94 0.83 0. 95
SEu 0. 66 0.62 0.47 0.71 0.82 1.08

A8 B R M E. @ LREE/HREE,

R4 RHTERVRTAREATHR . ERMEAR

Table 4 Carbon and oxygen isotopic composition of ores and rocks

from the Xailei manganese deposit, Daxin county

S TCIR AR AE 1096 LATR o THURE ARG A1 4% bk 2 iz A A 8(/) “L'(‘“E’f 8;
/, o — g (noa) \ (Oau)

R R Mt B Fe ¥ o0 # 17 Mn 3 S T

_ . 1-X18 w2 B Wk IR A —8.82| 62.5 | —2.83
bR Ok ; L
E:m@*ﬁm*§ﬁy"§ﬁ%ﬁ%lﬂﬁjﬁJ‘TE&E’V 2.X17 MF 5 FE ST —423| 377 | —7.27
HE 3T 4 v € (Mn 3 JC 43 > 70%0) s 57 2 3X16 | TR TIKH | SR — KM WERE | —7.45 | 55.1 | —7.37
SRS TR B S B e X | IPURBUR | SABRREE | 720 | 088 | o882
— R 5-X14 I#)2 | SUEYolRmiesa: | —5.29 | 43.4 |—10.89
LE B ] H b A
E}LETXE/N\v/\IE Mn —Lﬂﬁjﬁﬁkﬂ ﬁﬁfa/ﬂf& 6-X13 B R AL TR —7.79 56.6 —9. 50
(60%~70%) ., AR H FiR =045 7X12 | )R LB | 82— SOREREE | —5.48 | 44.4 | —14.29
A 5 MR 245 (2004) , B8 ST (2002) X ) §X11 | IH R AR5 —3.74| 35.0 | —5.13
. 9-X10 I#)2TFEK 7 f PRk TR A —5.01| 41.9 | —7.78
H X IR I FH LHL Ak a3 4k
PERCA X BOKBUBBE R O BRTE GRS T e | aer | e | r o
1. 11-X9a | THRIEH | Bemks ok —5.41| 4.1 | —7.78
12-X8 | )2 1 E# &= —5.72| 45.7 | —3.59
X — A /4

4 ﬁ?i’:)ﬁ%‘fqﬁ‘fﬁ 13X7 | %2 1 Fu Je IR —5.05| 42.1 | 40.03
_ 14-X6 | 2 T G b IR —8.18 | 59.1 | —1.71
4.1 HBITEEE 15-X5b | | 5 )2 FB s —10.81] 73.3 | —3.41
T EHVF T CESENE 3, @ 16-X5a | 1 H 2 FE B3 R —9.31| 65.2 | —3.87
FT A 4 BBl 142, 76 X 100, 528 + 17-X4 12 B R R i 52 k0 —10.48| 71.5 | —6.23
P e . 18-X3 | 1# 2B IR B R 4 —6.98| 37.8 | —6.06
o T E M+ i, LREE/HREE H2Y 19-X2 I ETE PG —5.31| 43.5 | —4.23
9.18, AHAf M+ B E N 104.55X10°°, 20X1 | WREEHR | BREREKE | —4.96 | 41.6 | +0.12

MEBKTFY 6. BEMR L EMER 8 21, 1%
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i o A IS 73 Hh 2%

Fig. 6 Chondrite-normalized REE patterns of the Xialei

4t 26 5 (NASC) 1k P
A& (ES) ( HasKin,
1966) , 1M ¥ 7 It 3¢ 9 Wi
PG (Franciscan) 24 #4 7k

6y LA G X il

1—ore from the Xialei deposit; 2—

manganese depocit, Daxin county

1= TR H A2 FEEY a3 R H 40 R B8 15540 R 0 s

rock from the Xialei deposit; 3—ore from the Chatun deposit; 4—ore

from the Jingkang deposit, Burma; 5—rock from the Jingkang deposit, Burma; 6—basalt of in Upper

VUL & 46 k% 4 # £ 0T
ZE 1Y 43 15 78 [H (Crerar et
al. v 1982) N, 5 B H 40 i1 % 4 ) 5% e DT B AR i
WAEE AV O AR £ 00 R ARIE S AL, HOEAR X
L HRMIK. AT FRET S XA LIRS
F A T s (BOIR X R D R R A
BRI oG F AR AT X L - 6 43 A T SU S A A
ol FEZHE THOR S XA AN FAE Eu 5 8t (B
6,412k 6), BB QDX TE S R W
JO R U8 22 ) 43 AT I R A R RN A T
PR, AEEYIE B 25, WD 5 2 RA 5
5 e At AT A O AR B BT XA
JoT LAk B BRER DA A TR R E A
I AR R RIS AR A IR S KR IE AR TR i R
JiRA - FET Eu g,

5 e B H Rk
A B 3 3R 4 R L R

Devonian, Napo county

4.5,
5.1 SRMCEMERMAE

WA RS A LR B OfE 8" Ops {H
— 3. 74%0~—10.81%, . F-¥ R —6. 64%,. & A FK
M e 2 A A 2 WA 22500 0 A7 19 0" Opps 10 [ R
— 3. 7T4%0~—10. 81%0, V- 34 — 6. 80%0 » & A F1 3 )2
Wk —4.97% ~ —8. 18%0, -1 —5.98%, WiH 1y
TEAETGVE G FE A A Ja B B 5 R & B # g
PORPUBIE B RE e CRL IR SR 38 R 40
38 1O 1 [al 67 28 2H R BL . MR 4R o7 2R 2H R R
FH 2% U 30 8 X (1965) 7345 (1 oy TR Sl 37,7
~73.3C, )& TRIRMAOKTEE . 716/ E 8 R
AR BURT  JRLEE RIS 146 ~215°C, TR A S ik
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Fig. 7 Carbon isotopic composition of the Xialei
manganese deposit, Daxin County(Isotopic

composition of basalt are from White, 2000)
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environment of chert.

The Continental Crust: Its

Geochemical Characteristics and Geological Implication of the Xialei

Manganese Depost, Daxin County, Guangxi

QIN Yuankui, ZHANG Huacheng ., YAO Jingqu
Central—south Institute of Geology and Metallurgy , Yichang , Hubei, 443003

Abstract: Characteristics of REE patterns, trace element and isotopic composition of ores and rocks

from the Xialei manganese deposit, and similarity to the basalt forming in the same region and period as

manganese depasit, implicate that regional tectonic background of metallization is rift at passive continental

margin, and there is intimate material and origin relation. Based on compositions of major element, trace

element, C, O and S isotopes, it is indicated that material source of manganese is polygenetic: both from

lower crust and terrienous deposit, also occurring biological action the normal marine deposit inputted by
hydrothermal sotution. Change of Mn, Fe, MgO, SiO,, Al,O,, CaO contents and ratios of V/(Ni+V),
V/Cr, triangle diagram of Fe—Mn—(Ni+Co-+Cu) X 10 in ore bed suggest that physicochemical condition

of metallization: Oxic-dysoxic environment, medium pH periodicly varied between acidity and alkalinity,

manganese deposit was producted by hydrothermal sedimentation.

Key words: geochemistry; manganese deposit; metallization; Xialei; Guangxi





