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128 RARMEY RS EE0R. B B MREAS, SR, RAREEE LIS,
BERMZAR, 2XE T RES S 0E——E S PSR, RN RS RE, BP9 E %
BRBREEA L. : '

A FCHE RMRET TRRIA R EHRE

EEMT EUH B OSTY EETRN 9 RMRRARHR

R REEFAKRREY K, f£80 FAE ERA RN, £XWE EER
T3 Tl B G P IR A, TR S0 Ty MO B BE Y 1 P T A R,

—. BT RH AR L

X i SR A SRR T AR BY. AR M TRERE.

MR EBE HEEEKXT 420m. B Tl Lo hmAi~ad:

OEEREA  ARICKHEERE SRR ERRIRE RER s aB8HE. R
WL, WEEE KT 300m.

HERA  ARKBREEKEHU IS, EREA—REERTEEKE . B0 R
ik, FEEEN 18—120m, ARG FIGERIE Prorosphaeridium sp., TR IR T 3R %
Portoleiosphaeridium sp..

BEZR W XA Z, TRRGERAH.

T HTMm R =AEH: AN, STRORER B S, 4258 —
fit 25—35m. BJFik 61.54m, H—EEFHEBEE, REKFTEWE, ma&ERENEZN
tH., FEBT: EIEERME Portosphaeridium sp., $XTEERBE Trachyspaeridium sp.. /M
BRIE Leiominsula sp., WIRIE Synsphaeridium? sp., BEKI¥E Pterospermopsimorpha sp.% .
RAMAS ETHE: TEBR (Zm) MSHERBOTUE. MBREIE, —RE 25—0m; 4
PEFTABRTH, “BELG: BHBIRE Protosphaeridium sp., 73 T 3R ¥
Trematosphaeridium sp., HWAE 8 Kildineila sp., R4 A B, Eoentophysalis Hofmann, HUfl
B Aphetosposa lo, %; FEABR—MKETCE, —BREE 150—200m B/EiL 292m; &3
¥ib . BEEIRIE® Asperatopsophosphaera sp., JRIGERBE Protosphaeridium sp., /NIEERIE
Leiominuscala sp.%. BVWCH (Zin), FEKBESERA—EE . KBRS, KBS R
W, BKILEEKEMBETUE, AUEE—K 26—50m, BEL T0m, FWHLEA:
UXBESLER®E L.solida Sin et Liu, JEH# 8 (MIF) Taeniatum cf. Crassum Sin et Liu, H#
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B T simplex Sin, B ¥ (GEER) T aff- Simplex Sin, B & K mi B3R E B
Trachysphaeridium rue Sin et Liu, VBEHIEERIE ¥, T - Cutum  (Andr.) Sin, JREEEHIEERY
¥ T - planum Sin, MEHIIFERFE B Psecudozonosphaera asperella Sin et Lin, 5 #1357 kT
% P - rugosa Sin et Liu, X IIBHERILE Asperatopsophaera umishaenensis Sin et Liu, 3
HINBEHERIE®E CGRILFP) A4 - affumishaenensis Sin et Liu, WAKREE (FLIHR) Leiotusa
cf - dicornuta Sin et Liu, AW B, L - dicornuta Sin et Liu, FERE B (KT M)
Laphosphaeridium sp., W IR % (K ZE ) ? Dictyosphaera sp., ? W # B8 (K& F)
Micrhystyidium sp.,? %%, TEBRSEXUATHFERE, AONER,. UERLLH
¥, HAAHBRELGEYE,. BTWEREMEA MEENER, BSARERESR, SN
REBE K.

& @B FmMELAMAEH: WA, B 100—140m, EFEHzE, BHOR
H. sRREMKES, STREBRABRESEM TE4H, E3545m, HBOHEEH
A/ BEER IS .

TERRESWYE F285m, TENBESHMUTRSE, KIBLBHE, K56k
HBIREY Sm, R ERERAL

XA TEXRHFHEARR, tARCAMBR,

GV BATRAERTERAA TR —ROTABENESR, 728 -K#M2Eit4A 40°
RMERE, HErmEEMIEERs g, 72 HBNBERE N 684—850m. ¥ 2
BRI (65om ARBEA L) BBE, N 22°—30°, B (650m ARELUT) BE, H6° —
20°, BT EAMMANT. UAANTLT R, BMIFTE: EMBLEK 1500m, #E
1290m FHEE N 1.07m; BT-HRMUK 16.15%. OUFE: EHEK 4250m, HEH
1820m, “FHEE 2.17m; HTHIGSOLH 19.85%. W AT YL EE N SEBEREEN F 51
Y, BEREY. G0za; EVAVYERLIT Y. BEYY. Asf. A, BK
4. BED. AHE%E.

. AR

ASCHTHGERSEE, 2L T B bR R 5T BRI i R 4 b SRR B A B oA

HTFREAGCRMENT YANBAFE LT H S AMEAEE, EFXEREAN 406
—58.6%0, FHMEN 52.2%,, BERER 12.0%:; HEIFERFHN 25.8—38.2%. FHHH
31.2%, BWEREN 12.4%; T KEARHBLEE N 39.5-47.0%, THHEH 43.2%, &£
FRREER 7.5% SMEEARE N 22.0% (&R 1). .

SRS, FRRFHAPHREMEARERAERUE (B 1).

WER. RFEMEEANA RS, & KEMCEZHEXT PDBITERN, HEREB N K
{H, 6"Oppp ZBALTEEH—3.72—9.06%0; 6" Cppp AL E #—8.19—12.98%, (&£ 2).

AXH, . KEMNEFEANFTERA F S5HEANBR, JEREEYT KAER, 520
PAKH (E2f%2). .

- BRI EEAHERLE SN, 6 N SHERBATENYRD 4T 0.33236—
0.45154pug/ g, *Sr A+ F 0.0837—0.10527ug/ g, *'Rb/ *Sr #+ T 3.5733—5.0459,
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YRb / ¥8r0.74265+ 0.00015—0.75808 + 0.00025; 2 M B4 H “Rb 4+ F 0.06827— .
0. 08019.g/ g, “*Sr fir T 0.14974— 0. 1880%ug/ g, “Rb/ ¥Sr A+ T 0. 42632—
0.45595ug /g, 'St/ %Sr 4+ F 0.70935+ 0.00016—0.71145 + 0.00039 (3 3).

F1 NRETERFEVERSERAEAMBAERELIRSTERE
Talbe 1 Analysis value of S—isotope rom Minle and Chunmu Formation in the Minle
Manganese Mining Area in Huayuan County and neighbour, Hunan

. s B WELER
R AR e 5%, s /7 &
HERE Z12-11 BATUE Z,m, 53.61 -21.089
R E 8-18 BORS Z,m, 54.49 21.072
HEERAK 21-9 BRETE Zm, 50.78 21.146
EHREK 84 RETE Zm, 49.36 21.175
EHERA 84 BREET Z,m, 47.08 21.221
EERE 171 BATUE Z,m,; 52.63 21.109 ?;
HHEE K 17-4 BAyE Zm, 51.87 21.124 %
TEHBEA 17-8 BEamE Z,m, 52.63 21.109 7
HHEBR K 101-5 BERETH LA Z.ch 39.45 21.377 *
HHRE 07 HE W+ T Z,m, 54.05 21.081 %
HHEREK 5 H L R Zm, 55.10 21.Q60 B
HHE RS PD27 EHREE Zm, 50.59 21.150 g
HHEEE PD27 BREET Zm, 49.87 21.165 B
A R 5% PD27 BREEG Zm, 50.57 21.151 2}
HERS PD27 BRREFRT Zm, 49.98 21.162 il
A RS PD27 HBBH Z.ch 46.97 21.223 %
FIER 5 818 TREVEATE  Zm, 58.59 20.990 =
FEH R & 21-9 EREVBETSE  Zm, 55.84 21.045 g
HHER % 84 EHRGY BRAWE Zm 53.63 21.089
RHRS 17- SHREVRATE Zm 56.36 21.034
HEE K 174 FRETEBAETE Zm, 54.82 21.065
1E K & PD24-RB7 BERYVBANE Zm, 50.28 21.156
JEHEEL 5 PD24-B8 EREVHUE Z,m, 50.46 21.153
HHRSA  Zb06-45 FY-1n Zm, 50.7 21.15 &3 M R
TEHRS  Zb04—65 S Z,m, 46.6 21.23 — 0 /ABABEH
R 6 23 BREE=E Zych 2201 21.741 *
. BRETHLE Z,m, w
Ry 37 SEIS » 29.68 21.580 3
: ERETH LS Zm, ‘ A
Ri% 37 BHS AKETREDE  Zm 38.17 21.403 B
w16 BHE “ 25.79 21.66 4
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Table 2 Analysis value of C and O isotope in the Minle Formation of Minle Manganese Mining Area
within Huayuan Province and neighbour
. shcC 1 C, _
FEGA R A} R "o ) PDB 0 " Crpp PR A U
(/on) (Olm)
D,—0C; WG TE I R AR Z,m, wmaBa 5 -12.81 —-4.63 A
D,-0C, o 0 R O Zm, Bon R -8.19 ~9.06 o
D,-0C, WG e B SR Z,m, IS I -1298 -3.72 i
C—1 TR A WK BB Zm, R —10.698 -4.197 A ?E'
c—4 BRBHETE | Zm, B 8016 -6.018 i X
C-5 BRI L Zm, %R —~9.853 —6.958 o=
81131 WF\M}HU(EM Zm, 3T -8.021 -3.747 m,,;
20
81132 B T A R Zm, E3 T -10.030 ~4.409 Hl
81133 BB Zm, B ~10.012 -3.817 ¥ ;Z
81175 4K B 3 Zm, EHY -7.443 —2.648 o
81197 LI L A Zm, E3 1 -7819 -6.779 it
81198 ¥ AR B 3 Zm, E1 s ~7.358 -2.429 i
£3 PHHERFEVERFELSEYRD. *Sr R Sr AUESTERR
Table 3 Analysis value of Rb. ®*Sr and Srisotope of holorock samples in the
Minle Formation of the Minle Manganese Ming Area muayuan. Hunan
b 5 5 HAaHH YRb (ug/ g) 8Sr (ug/ g) ¥Rb / B8y 878y - Bosy
Z,m—16 CR DY PR TN 0.37960 0.0837 45353 075222 4 0.00027
Z,m—17 ERRE] Z;fwﬂﬁ’i: 0.41990 0.10527 3.9888 074766 1 0.00038
Z,m-18 BRI ZEHRAR Y 0.35101 0.08964 3.9158 0.74709 - 0 00038
Z,m-19 G WA 2 AR 0.40223 0.09784 4.1122 0 74934 + 0.00043
Z,m-22 BRI A 9 0 R BN 033236 0.09301 3.5733 0 74265 + 0 00015
Z,m—24 3 AR BUR DU 0.45154 0.08943 5.0459 0 75808 + 0.00025
Z,m—59 B4 0.06827 0.14974 0.45595 0.71145 = 0 00039
Z,m—61 BT A 0.08019 0.18809 0.42632 070935~ 0 10016
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Fig.2 Comporison section of **S%,value of S—isotpe in pyrite of the manganese deposits in
various places
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RARGT WRFEM ZE Y NS IEME, RABMKOEMAR, KA (1980) AN, XFh%E
RIFERAEBUKE, WESEHALAGTERN . FXBEEELR KL T X FRE 5
K-, FEHRABENIMIE HFEEEESEELSERIT, NETERBESZ. N
MEBETCE LA, RAEH Rb/ K 8% 0.0014—0.0046, Cl/ Br % 33.06, & T35
oK, RB|AEME, AA—hHAEREE, HICREHE, WREE. PRELE
%, BE-SHTE. MARLEYER, ZREFRRE, HESE. EXMEHETRSE
t, WUKRBRITEHAFEER THEE, FERENRAS, T EHRBREREFEER R #EE IR
MERAREREL, HERRNHRLEENBL, HAKNAREEM, I EREnBE
e R E W R R AL S LT A A B HEE, REEEM SO R KPR
Bk, FEMS AKEE. RET X 6%0pps H—-3.72—-9.06% (8% 0gyow2l.50—
27.00%0)» 8"”Cppp J9—3.19—12.98%,, LAULEHER] Taylor (1967) HEIM “MHEE. B
7k 6" Ogmow — MR TEFEI " F1 Hoefs (1973) Z&IH - HR A b EERA-SWN 6°C 4
B3R, 6'°0 BISHIBREREL A Iy, S C HE X, 6°C MEEEym oy,

2LEEIRER SR RE

24 Rk, ERSMEE-BUAE, BHATSEATRERERINWTE, BNEARME
HA:**. BHRH Mccrea BitEAR:

* RENI%, 1980, FEYEMAEIR, MHEMER.

* * J& Camphell SB35, EFWHIHE Rb/ K BN 0.006, #BRKR AN 0004, HATMRFTRYH 0.00026. KMk
Cl/ Rr{E% 293, #/KH 24.0—27.6.

* * * L A .Frakes, 1979, @RXBHFELARHA.
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REHERSERAREN AR, B, RSP CO, AUKESFFRESR, Atz i
FOESHE S B REAR, REFRREIET ARRE, SR ERLEE LIRS,

3ER. BREIGIEERSETYWRRR :

B 2 g B s R i B e R R Y, B — U, BN ORI B
B—, KBEBEPHREANEARN Y —RERB YR E &G ERE. 67 USE -
B, FXME 52.2%, BIRRT YR EERBAREKH L 6S B + 5% otrEHy bl
12, PG IEEHFE R (1982) al. 0°C /DT 9% N A P4k Fl A LAY A 4L
B, 0°C KF-9% A5 kIFERA XK TS X Hoef (1973) Yk, Sl apsiot
iy 010 Y3 H—8——18% MR KED K 6 Cppp N—8.19—12.98%,. i8R LA VEAEY A1
PN E, WNAEXRAHEGEFTHERG O UEBFEMEL (FTEASGILEH 41 MR
Fp, HARSAHKS 16 MEfh.
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1. MM TTR RN RIRES XA MR ERPRER R A& Sk
VISR B AR B NIRRT R . W LSRR ER R AR b, BOBOER P a 1
BN, XA TYERS PRAEM I (MEBRE), BEEA XA s
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BRI B EIZAT KA R MA AT R b ME SRR, theRbazy, B3R,
MEERFRE. BVRTETABAEUL (4 30m) MEHERFOTE. TR, KAEER
173 28 BT 75 B A4S 9 40 5ok TR A BRI H SRR B8t AR BOR IR B IR 52 2 — 3L

4.8 EI I AR FAL AR

il 8 A~ 2EH, SERKS - RAUBARINVENRE, FHRFERN 728+
27Ma, FIERER 0.7059+0.0014 (B 3), MEHFWEM X ST H IR, TLIBAE
WEY, AXNEHRERNAA,. ZREPRRMNEREROEM, 7EXMEERER
B, HEAT YA St FALRZEME, 728+ 27Ma XA BIEM R AANRERT S,
AR RS, BEBETUER X #HAiHatiksE, RSP ELBEERE, e, KA
%, RMERE ISR B REEEEM, #YSr/ St MR HEA LRI, WFREX
RS, REml, ENEAEESEEN. X—FRHERVILKBRARLNSERER
Y Rb—-Sr &A% RERE (739Ma) M, EAFR-FW, FHX—-HHRITER
e FREENRENE. 8 E RSO E B RKAEREE T EEIOMKE.
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Fig.3 Rb—Srisochron map in Minle Formation of the Minle Manganese Mining Area, Hua);uan,

Hunan
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ISOTOPE GEOLOGICAL STUDY OF MANGANESE
DEPOSIT IN MINLE AREA, HUNAN PROVINCE

Tang Shiyu

(The 405 Geological Team Hunan Bureau of Geology and Mineral Resources)

Abstract

The manganese carbonate beds in Minle area are abundant in isotopes S. O. C. Rb
and Sr by sampling and determining. The characteristics of these isotopes are, 'S
46.6—58.59%0 (52.17%, on an average). &' °Oppp—3.72-9.06% , 6" Cppp—8.19——12.98"%
s7Rbug / g 0.06827—0.45154, *Srug/ g 0.0837—0.18809, *’Rb / *Sr 0.42632—5.0459,
w781/ *Sr 0.70935 + 0.00016—0. 75808 = 0.00025. According to the comprehensive study of
these isotopes, this paper has inquaired into the paleogeographic environments of
metallogenic epoch of manganese, the paleotemperatures of metallogenic medium of man-
ganese, the major source of the metallogenic materials of manganese. the source and na-
ture of Mn—bearing solution, and the period of metallogenic manganese. Conclusions :ure
drawn by the author as follows that the environments of the manganese carbonate were
semi— limit— confin weak salt water tidal flat— lagoon and they did not emerge in
evaporation; the paleotemperature of metallogenic medium of manganese was 35.72 "
—40.88TC, much higher than that of the modern seawater; the major source of manganese
was the material of weathering and separation of continental crust; the Mn—bearing solu-
tion should be seawater; the period of metallogenic manganese was 728 £ 27 Ma (B.P.).
belonging to Minle to Minle period of Early Sinian period. Thus, the important information
and data were contributed in the metallogenic manganese period and the origin studying of
Minle manganese deposit.



