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Fig. 1 Columnar sections of rock formations contamned mangenes deposits in Songtao
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Table ! Mineral compositions and cotents 1n the mangenes ores
| I R B
e | T BT | AP | AT R | BB | BEKA | SRS L
: i {1 { ., # !
-~ 1 <t J— I _
i %4&(\& 14.47 2.79 546 | 53] 1430 | 6.87 1.13 0.53 1.82 0.17 0.34 l 1.53
| [
’»—7» o e !
2 ? 7.50 264 0.02 1.58 ‘} 3.37 6.63 2.75 0.52 [.18 0.46 0.05 0.74 ; 1.38
I
S S - _
3 ‘[5‘).06 6.36 1.39 6.12 4.34 11.56  4.76 0.91 0.69 1.54 0.10 0.28 2.29
4 \ S605 1 10.05 1 3.01 812 8.83 12.56 | 2.35 111 0.66 083 | 023 0.45 1.62
8 l’-!m 30 hIES 2.03 532 i 545 11.26 | 4.18 0.92 0.78 1.11 0.14 0.40 1.66
Cu+Ni+Co ol
(x10) NRY! 4
\
Ve \\{EH’
= af / Rl}/ \J
K] \@ —— /.
7
7/ oF .\ FH ° o
/ O
M // HG / -1 | \
\ =3 -2 -1 0
(n) oo s
Fe — T T T
RH: #I#pKm#Ix EH: ARV TRBSURGR i
FH: (1bMk & RME Os. TrididEaisl-
Mn: #EEHGURIK AH, 8 EEX
RH. fU#F#uKinsl, HG: KIF Ko, HS: # I FORRES 2.0 W6
oK I F M4 eI v A MEER LogU-LogTh
* s Fe-Mn— (Cu+Ni+Co) < 10/ 1k -5 (Bostrom. 1983)
Frzo 3 Tnangle diagram of  Fe~ Mn— Fig. 4 Sketch of LogU— LogTh of the
(CutNi+Co) ~ 10 Mangenes ores and the host rocks
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* 2 HREVETRMESN U, Thak

Table4 The contentes of U, Th in the mangenes ores and the host rockes

HA PR U Th U/ Th
= THIRER 2.10 13.3 0.16
FHRTH FoRLE 2.10 3.98 0.53
FHRT A TH RS 1.04 § 2.80 0.37
BRRTA THRETH 1.40 1.20 1.12

H: BN ppm, MBAHHMBRLRATHUE.

#HrA%x  RINETVAAEESNHE L ORSERS. BNBIERRS (JBH) M
AR ELERES ()Y REE=97.19-186.88ppm) , B ® L kK T & & L
(LREE / HREE=3.92-8.43). F& ¥ A B# 1A 28X 0E 5 fE 6.

® 3 HMHETVARBEENHLITESE (ppm)

Table 3 REE contents in the ores and host rocks from mangenes deposits

H5 La Ce Pr Nd Sm Eu Gd Tb Dy
P—450 3747 75.30 7.42 31.54 6.14 1.18 5.30 0.91 5.01
P-463B | 1598 36.46 3.29 16.84 4.01 0.84 4.29 0.79 5.16
P-452 32.48 88.60 6.46 31.30 6.45 1.77 5.87 1.00 5.35
P53 22.65 65.13 459 22.97 5.00 1.54 4.52 0.78 4.27
P—466 15.81 50.98 3.52 18.90 4.03 0.98 3.68 0.65 3.43

i3 Ho Er Tm Yb Lu Y REE ,Lf;i; 6Ce JEu
P-450 1.08 3.24 0.51 348 0.53 179.11 7.93 1.06 0.97
P-4638 115 3.52 0.57 3.72 0.57 97.1% 3.92 1.18 0.94
P-452 1.07 2.99 0.46 2.70 0.38 186.83 8.43 1.44 1.17
P-453 0.87 238 0.36 2.01 0.29 137.36 7.87 151 1.52
P-466 0.70 1.94 0.30 1.61 0.22 106.73 7.52 1.62 1.19

TE: P-450 BRI E, P-463B NIEKRIE L. P-452 HHE LI RWWNA A, P43 A R PHEHRT 4,
P-466 JF ET MPRET A, BBHCE R R PR E
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Fig. 5 REE model in the host rocks of mangenes deposits in Songtao
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—6.88%0, FH—5.52%0, 'GIER PR C [l (>0.0%). WEBARE, SEWELLY
SPC A (—12%——23%) FMEIRAHLE 6°C i (-20%) WH—F LM, W 5HAERK
ROKPEBRFRNEM (8°C H—5%—8%0. Stake and O'Neil, 1982) FHE:E, KRBT 4E
BBk F 3 R BoK TR R AL

#EEE FHBE (1985) X 4B P EEN KRR R T TR, BREA
EHBED, B HPEEE 6MS H 42.9%—57.3%. ¥ 48.3%., SR T S M EKRE,
Best, BElE A ESET HNRAM AR SRS, BoaEa. XYy hdmma
YR RARIABAN, AR BKAB RSB PIEELBUL A AR, XA
WP E B EHRA VTR B A

BREE  FROEE KL ARG TS/ %S MR 0.7239 £ 0.00132
(ER#FE, 1985), SREHEEHFEAAREM (0.720£0.005) BT, KRBT HEHYS
HENG THRAE X, MAXRERES R0 S AYST/ *Sr Y15k L H M 0.70595 +
0.00015 (EMPFE, 1985)., HEAMTE AN, i &4 FEKEMBRIGKE (4518
0.709 #1 0.7031, Turekian, 1983) Z[a}, #KHAT fHEEEKMPKWBEGER.
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(ROYAT 4.0, k%%%%ﬁﬁ%%%&%? (R #£2.5-3.6 20, MY TLHNESR
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Table 4 Corgcontents and R {rom mangenes deposits in Songtao
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Geological and Geochemical Characteristices of Songtan
Hydrothermal Sedimentary Mangenes Deposits, Guizhuo

Chen Duofu Chen Xiangpei

(Gangzhou Branch of Institute of Geochemistry Chinese Acsdemy of Scinces)

Abstract

Songtao mangenes deposits, developed in the fine clastic sediments of Datangpo formation of Sinian,
Guizhuo Province, belinging to carbonate deposits, have the following hydrothernal sedimentary geologi-
cal and geochemical characteristices.

1. The mangenes deposits, yieldded in the high terrestrial heat extended margin basin area, poss
“eye—like” structure both in lithofacies and in mangenes contents of single body of mangenes deposits.

2.The ore structures are mainly regularly distributed laminated—banded and meassive. It is usually mas-
sive in the center and then turned into banded—laminated to the edges. The thickness of bands and laminated
are gradually finer and the number in creace to the sides. The bulk ores have the intraclast texture.

3. The ores are principally composited by Mn—carbonate, authigenic quartz and argillic minerals.
Mn—carbonate and authigenic quartz are common in hydrothermal deposits. In addition, hydrothermal
constitutions such as syngenetic barite, gypsum and pyrite ect. are found frequently.

4. The sample of the mangenes ores fell in the hydrothermal fiels of the diagrams of Fe— Mn~

(Cu+Ni+Co x 10 and logU—-logTh. The REE compositions in mangenes ores have the mixed features of
hydrothermal and hydrogenic the estimated ratio of hydrothermal to hydrogenic compositon is about 70% to
30%. The REE distribution modet of the over lying argillites of the mangenes diposits is simlar to those of
Nouth Amrica Shale, but it incline to the left in the underlying argillites, because of the effection of the
hydrotherma solution.

5.8"*C values of carbonates in the ores are —4.2—10.7%, close to that of soluted carbon in the hot spr-
ing water seafloor. 5*S values of pyrits are +42.9—+57.3%, distribute as pagoda modle resulted from
hydrothermal solution of sulphur from the crustal rocks. The initial ratio of ¥Sr / *Sr in the host rocks is
0.72391 £0.00132, similar to those of old salic rocks. The value of ores is 0.70595 £ 0.00015, different from
that of host rocks, between the 0.7909 of marine water .and 0.7031 of seafloor hot spring water.

6. According to R%f pitchin the mangenes ores, the ores was formed under 170—> 195C, similar to

the inclusion temparature (173—240C ) of the authibeni¢ quartz in the adjacent mangenes mine.

Moreover, the temprature of the bottom of orebed is higher than that of the top. consistent with the

hydrothermal characteristics.



