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Abstract: Recently, an unusually high content of Ga was discovered in manganese carbonate deposits of the Beisi Formation in
Dongping area, Guangxi. The content of Ga is between 5.16X 107" and 82.80X107°, and the average content is 33.76 X 10~ °,
which reaches the industrial grade of Ga. But, to date Ga is not extracted from manganese deposits. In order to deepen the un-
derstanding of this phenomenon, the results of carbon and oxygen isotopes in the Ga-rich manganese-bearing rock series are re-
ported in this paper. The results show that 8" Cppp of ores and host rocks are —6.40%, to —2.20% and —8.90%, to 0.90%;, re-
spectivelys 8'® Oppg of ores and host rocks are —9.00%, to —7.90%, and —9.90%, to —3.90%0 . respectively. The results of the
research show that (1) organic matter participates in the formation of manganese carbonate; (2) the Ga-rich manganese-
bearing rock series belong to hydrothermal sedimentary genesis, and the source of Ga is related to seafloor hydrothermal activi-
ty; (3) seafloor hydrothermal activity plays a key role in the mineralization process of this Ga-rich manganese-bearing rock se-
ries, it directly or indirectly provides a large amount of organic matter to formation of manganese carbonates, on the other
hand, it brought a lot of Ga that can be adsorbed by manganese oxides or hydroxide, marine organisms (mostly hydrothermal
microorganism) , then Ga concentrated in manganese-bearing rock series by complex diagenesis and mineralization.
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Fig.1

Geological sketch of Dongping manganese orefield
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Fig.3 Textures and sedimentary structures of Dongping Ga-rich manganese-bearing rock series

a BUZ R IE s b 2R M 3G 5 o BER S5 1 5 . A SRR 3

F1 FFEGERERKR . ERNEEAREHBEEMZ &

Table 1 8" Cppp»s 8 Oppy» Z values and paleotemperatures of Dongping Ga-rich manganese-bearing rock series

FE s CREERE (m) AR 3 Cppp (%) 8% Oppp (%) £:C°C) 1, (°C) t,(°C) 4
1 TK-14 % T TV KA 0.90 —3.90 35.90 33.53 35.50 127.20
2 7213-HO05 138 i T8 K —2.20 —9.60 66.74 70.58 68.16 118.01
3 7213-H07 177 TR AR —6.40 —8.20 59.16 60.68 59.54 110.11
4 7213-H08 184 Tk e K A —2.90 —9.60 66.74 70.58 68.16 116.58
5 7213-H10 190 Tl U8 K —2.90 —9.30 65.11 68.41 66.28 116.73
6 7213-H11 192 T TR s —3.50 —90 63.49 66.27 64.42 115.65
7 7213-H12 196 Tk e K A —2.70 —9.90 68.36 72.78 70.06 116.84
8 7601-H07 151 Tk e K A —2.40 —9.30 65.11 68.41 66.28 117.75
9 7601-HO8 154 T BR A —3.50 —8.90 62.95 65.56 63.80 115.70
10 7601-H11 159 Tk R —4.80 —8.70 61.87 64.15 62.58 113.14
11 7601-H16 251 ik R i 4™ —4.10 —8.40 60.24 62.06 60.75 114.72
12 7601-H18 260 R AR —3.50 —8.90 62.95 65.56 63.80 115.70
13 7601-H20 267 TR R4~ —3.50 —8.60 61.33 63.45 61.96 115.85
14 7601-H22 280 Tk TR K —2.60 —9.60 66.74 70.58 68.16 117.19
15 1102-H10 128 R AR —2.20 —8.80 62.41 64.85 63.19 118.41
16 1102-H12 131 R AR —2.40 —7.90 57.54 58.63 57.74 118.45
17 KC-1 b T R s 0 —5.40 —8.50 60.79 62.75 61.36 112.01
18 KC-2 R R —5.50 —8.60 61.33 63.45 61.96 111.75
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%‘?JE jﬁ‘ 2ﬂ. EE (HUdSOn9 1977)9 EI] é’ 818 OPDB >
—10.00%0ff B AT 5E (Li et al..2009; EEMHHE. 3] mERESH
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FRAIE. et al.,1988) . H A, B M AP VR A9 8 Copu fH N 0+

2% (Diaz-del-Rio et al.,2003) , F TCHLER I ; G AL
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(Yang et al.,2013).

WA Z {620 110.11~127.20, Hp (L —F
Fdh Z7>120, HoAx Z<7120. 3 W oy 1 AR B PR 28+ 10 =
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(B SR 9 R 2 (T 52) W 1T 8" O {H 1 AH &
— M (& 5b) , FIRE Z H EL3Z 8" Cons 52 GG IR
5% .2016). E# Bt — L0 R BL. Z =120 (0 FE
0" Copn fl M 0. 90%05 Z << 120 H £ i 8" Corn fH N
—6.4%60~ —2.2%0 » V- ¥IE N —3.56 0. ] Bt . B A1 AT
i Z R AR i T S B s T 8 Conn (M £ AR
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34 B.ERMALRMBEXESH

e AR 62 3R 1 A OC 5C 2R BB 6 Sz I ¥ AF ik 1R £k
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2012) .47 8" O fH 15 8" C {EHTCHH I , I e et A% it R
A2 O DR B AR TR AL R 2 (Zuo et al.,
2006;Loyd et al.,2015) ;4 8" O HE 8 C HE IE
AH G, 2R B AR T8 32 T A i (Macouin et al. s
2012;Papp et al.,2013; B4 625, 2015) ;% 8" O
HYS VCHERMIC TERZEE LT Wi+
bR W 7 A A (Wefer and Berger, 1991 ; Saelen
et al.,1996) . # 8" Oppu (5 8" Cop (i JCAH K (]
6a) 385 41 8" Oppp 5 8" Copp 2 H1AH IC . A5G R &L
K —0.72(F 6b) AHAFHE ML, T A 8" Opp 25
ARG /N AE 1109022 5 T 8" Copp TEL 22 1678 B K
15 4.20900 Z N 3X M AZ A RFAIE S e AR & 8% Cops {H
KT A U 6" Oppp {H 5 I 4R TR AE AH T (Fio
et al.,2013).

WA 8" Oppp (5 87 Copp (AR A, X —HH
e = N A VF 2 8k IR 5h 0 X A IR B (Okita et al.,
1988;Okita and Shanks, 1992; # 5 K %5,2013). X
BERR TR IE 2 5 3 A DL AR L B N ] g
(Kuleshov,201 1) ; 5 87 19 B Bk Al HE 5 A= 4 H e IR
AR A OC, I B B T A 8 C (EA
it B0 B FE o A L 38 25 B BR 81° C B R 1E 18 A9 Bk 182 £k i
259) (Hudson, 1977) s % T 8" C B+ i £ 7 i ¢
MR R R B IR B AT B R VIS R AR SR G it 6
AT 5 8 (Kuleshov and Brusnitsyn, 2005; #3821 4%,
2016). J& 19 ol il PRI 1% i ok R 3 3% [m] 4R AE 2 7 C fH
5 ZUR 50N, R R B Faizaly 5607 IR 8" Copg
{EA% T —30.00%, (Kuleshov and Brusnitsyn,2005).
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SVOME FE Z 4 T IR & (Boni e al., 2000; An
et al.,2006). %EJH: H‘E 818 ()PDE{E% SlacPr)Pﬁ%J\
AHOG s B R R 8" Oppp [ 32 1 B2 B AT (%) 52 1 17 34
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WwF . CH,O + 2MnO, + HCO,  + H' —

2MnCO; +2H,O(Okita er al.,1988).[a] i}, 38 &
AR YRS D ERE . S 5 AL L
“hy PR 1A A RO B D A S S B 4 V] 4
518 RS AR Bl A OC CHHIRL AP I A=, 2017) B4R n
W IR A4S A R RS RN Ga & & 5 15 R A
WG A 7

T IS PRI BN = W B 2 5 LA R A L AT
B Ak et 1A g A O RN, 201 DRI R R
Ga, XTI E A 1E L 18 (Metz and Trefry,2000;Ba-
turin et al.,2010,2011). [F i, B H AL LA &
Ga W it i& (Tizasa et al., 1999; Noguchi et al.,
2007) 451 1 , i 28 70 4 0 HE A 5298 Suiyo VI A

R ALY T Ga & 5 433l & 38 3 700.00 X 10~ 6%[1
1 440.00X 10" % (Noguchi et al.,2007). A . , 1 55 #h
WG S =Y R & Ga.

AR KRR Ga R VT 58 R W, Ga 11 2K U5
FIREAT 3 AN I bR TV IS AR Bl Ab 3 1T RE Sk IR
T5 Ga i k1l K (Mikhailik er al.,2015) FIGEHS &
2 Ga B A B (Colwell, 1997 ; Dubinin and Us-
penskaya,2006). R F & Ga &k A & U fe = A0
HEEK H T Ga FH &N 16.50 X 107° (FH
2015) , [A] 1E 8 K BUA Y E A 2 (9842 ,1984) , A H
AE GaFrS R, Ga RIEHE IR H KR RA K,
177 5 9 JES PRI TG B A0 v A ) o 2R % L 4R e %LFJ
PRI KV & Ga &k A R POk TR
P, ) s A A i Ak B A 9T B 7R L A BT AT R Bk
[i) 2 5 ¥ JEC AR B0 AH ¢ CHRL AN BRI A, 2017) L8
HEM Ga e V5 -5 8 I PR TG 2 A K.

HE— 25 HE DN Ry, 1 IS BORTE B EJE UE Ga
R FRA  1Y) ad AR v ke 3 S B R VR T L ) 4
PEAE T Y B Bk R £ 9T T (A AL TR B R R T
Kt Ga, SR J5 Ga #1484 s & 480 W BT R
(Benézéth et al.,1997;Glasby et al.,1997) , it 9 1

FEAEY) (E R R s R, R & &
A B B R A TR AE T3 i oa R 2 e
B E Ga & A &,

(DRFVE Ga A R A ME A 8" Cops (H
SRR — 6.40% ~ — 2.20%0, — 8.90%; ~ 0.90%
8" Oppp fH 351 K — 9.00%0 ~ — 7.90%0 — 9.90%, ~
—3.90%0. A R OV Copp [HME T IE®W WA, 5 64
3" Oppp (5 8" Copp HE A, R AL S 5
T BT e R L, X A 2 A R B A Z A AR AN
BB A DX 43 1 AE 0 I8 R i T2 6 T AR A AR AR D 1A

(2) [R5z 28 A1 0 ek v &5 5 s, B2 ol ol i 4
HM A AE 66.60~70.40 °C . W 41 IR JE Ry 57.97~
64.73 C s[RI Z 410 7 BT S 45 R o, FlA
R E ST AR 59.00~78.00 C & A iR E N
71.00~92.00 °C S48 WG R HE S 45 1A — 2 19 22 51,
ASBUE B R 5 Ga & 52 3 8 FOK TR A,

OHRTFE Ga ThiA R Ga B IE 5 KK
T B0 8 V) A OCT8 IC FAROE B 7 o o B b i A G
HEMEAE R, — O T 4 I B TR A e R AR
P B R A LT s o — R T K i Ga, #
i 1) S AR W i R ) B R VE AR )
(Z P BT 5 T 5 28 5 4% 1 BLA K
TAERMRARE T 5HA RZTIERE Ga T
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