F2EHEL1H 5T 3ol & R Vol.2No.1
1984414 ACTA SEDIMENTOLOGICA SINICA Jan.19 84

b b POy R Tl R e R

x| 53

CAM AT, 118

WHHLEYR R, EMETES R LENPRIRT IR, T iR
BRI R IR, R PIEh E YE R

—. § FRMBRHE

TR T My Bt Kt B REREMBER - B AP TR
AEBEH

AXREFZPEEEHRAMEELBHA. THAE MaEX, IRERKMEKE
K. FRETRAAX. A EMTR.

EGAMBA (Des) . UHEFEB, >350%.

PRAKBAHIRKE, BRERKAE. KTEZELE. SUvA. AEaRE
BIRE., THRARKEHEEMMARERKSA. BERA, kTR KE. HUW B 0 &
R, EREE, aTva.

T HEBFESF ( D.q ), R AM A A TR

FIHEr: MET B, MRBOKEERY. ERAHKE. MEKRKEBIRKE, BK
HREBYURERARK. ST A Nowekiv sp. XMW, Polvgnothus varcus. 1.
ciflins ITcriodus Jdifficilis. I. cornigerf, BE20—60X%,

FERERKAE-RRKAE BRERBEREYBHMIKE. B HEMHER -9
BRE. THEFEEDERE, UBEEX. ML EUREILA, BAEE, BEXNLE
WA, JE200% K.

BB BRER. KAHTHEEZRKE., LEEHRR. BRERKELH B K T &
o WRKFRE, EHLUBMERLE, MEKEE, HREFETE. F210K,

BB DRUE—RAER. KBROHZ, SRKTHENLEMRT . F60XK,

PSR WA (D.t), MBH. B E.

XA TR ELERR D, EMHZEE, BERT EZHBRIEL. 7
BERRK MZER . EGKR, SHEEE-H, RSB (1), A1 -2, HiE
MEBMAE>XEEIAR. TEREA—-31%, HdbARFHMEK, LK B £, LEEHE

» BMIfEMTHEGEH, LEF, XL, B EM.



54 n g3l % #®

(E2), PEREUELERS, 57 EEEREMELR.

300°

N
0,52 [P.g’[3 [P’

LAY R 2.4BF4E L.HERANE 4 HMEFUZER
H1 SALNETEKOKNEE

Fig., 1 No. 40 drilling cross-section of Putou pyrite Ore deposit

g\v"/ \ |
“ 15 )
~ofg =

(| = 10@
5,

LEREEL  2.6R LEEFMEK (M)
B2 THNEENLE

Fig. 2 Thickness isogram of orebody

TRENNDEBFAENBMEREWAR L, BREE—BH0.02—0.

120°

500 M

100 M

03ZXK, H

HTEAPMERAR (d<1p) (A, KAAFPBREBB—BBHER &H,&

AT RBEET RO TR AREEMRESHEE. 7 AEETRERR,

HEFHR

MRBRHREF . BERRT A b, 0507 WEF M b8 RS R 5y BERIT4 R MR
myz C(ERL)D), FHERTFANOBEART IRRARR KAARKFLE, RIL

EREILASAE,

TEMNFE, FELESRK. BLRAEETRTOINER, CoOMTEH T &
#0.4ppm, NiNddppm, Co/NilhA0.01, HREMIEARUBE RS HHH,

VI ESHIESEA, % RETBERE.



14 XX, Mk RET R TIR K 55

=, HpHERRNEE SRS

HPBXWRAER, BEMEREHEHE-MHGHAREE. FHik, MERHKM
HHERR, MXANAHTHERR, FEREENER, BETHPEILEZY
ERHH, REEIAREF N RLERN ERAFTHATEAREE —BRE. %
F-F. FTERER, WREXGEHP=EMN. ENXAGRTARMN B Kidzh
FEEHER R, FHFMUBRBER, mETHERM,

A D, WEAHREEREAHE P, FRTRE—REMHITR. B
R, BRI ARBERAN, BRAOEESMAREZTRIN, ATBXYUFRMR
RAF AL, HEEFHSH, R AMRNBREFEIIFRETER, TRREKBE db
ZRENBMES, GAERERR-BROBKKREEH, KENAEKE # K.
XMETHAFDNEENREER, ERRYRERER. (L¥4E6. SWHNE. 4
MASNESHENE, WEHABHEHN. XFHEAMEIMER, ®2EX4 FHb
KEFEHAALTHARI (E3 ),

]

e

PR

LK. WD 2RO HHE 3.ARARAMHM L. ZAMH S.EEH 6.UBTE T.RRAWH
H3 HPhRERGEESEERER
Fig. 3 Lithofacies-palaeogeographic sketch map of Qizigiao age in the central

part of Hunan



36 IR S S 2 &

DI -Fie kR A Bl BRUROKMIGm b, SR T&mMARGRS KB
RE. BAMBKE, AVKE. AzE. ZSUKEMNTREA KRGS, AHEARP,
BEEREE, UEAHEWE. BB, fEih. RNEF, BEXUZRBLUERHNEE,
AN EMEE, AakER, SR, wRETRIARERER. EHA5L#
TR B A E, MEFAESMELS, Z8BERET. RIAFEETE. FER A KH
W%, ERMIAZ, WHEZELG, MIRELRARGEYEE Biostrom) KR T .
ALK . ERREARY. X REATRENE. RECERNERR
-FIFRR Ay B K 6 M Fh 8

EOEHE LT RENMNRUARTIRR A, TRYLURE P E2REKE, B
RERKGREKAENE. REYRRBRRE, BRES, RTBKELEOEKE. SH4H
UREHE, MBEDRSBES, NELREEYEEL. KPHMZE., BREBRKY
HEFHREE. FAERARGTREROFHET Y. EVASLU BREED A
E, BRFFEENTTOOE LR, BENT2F 0, BHEHEE, TR TUER A,
PRI UK E A ST AR, REBFHM, KEED, HELHHMAKFRZE.
AR L P, RIUXBEZHERNA NG, MSBE. JHh, ABa%,
FEWIRIKP, FREDHAFHBER AR Si0,. ALLO., K.0, MTFeiy &
LA SR> 200, MRS REHLE., EHERAN (X1),

XS K MDUBIRRIE R M. BB IR il K BN, BB RMIRE
To HEREMATRERK. EOH MRS, XETTRHE, 51, L,
Wilson (1973) BT 4R # 52 hL i 4 M B AR 2R #HAF ™ W0 E 2 LR LU, flaA 3% Ml
U BT R R £ TR 5 D A Mt BRI S S HE A M A o . AR R R A R
WELTFAEE sk W R TR MMM RN LA, RRELT W E RV & 0

£ KMPTFRETAENLERS

Table 1 Main chemical composition ol the various type rocks in the basin

ST HE o Si0: ALLOsFe O, FeO (a0 MgO Mno TiO: P:0: K-0 Na:0 f#0m

I ‘ .
RV 3 t7.35 8.08 3.68 1.10  15.29 2,13 0.03 0.30 0.15 2.13, 0.16 2.355

|
I
BOUTIRY 1 1469 5.54 0 2.36 0 1.23 39.92  1.19  0.00 0.19 0.07 1.18 0.1 2.35
I
e . - .
BE T 2 13,43 0.80 1.15  0.39 27.95 0.79 0.08 0,03 |0.05 0.17 | 0.11
T
'z#ﬁf 1 33.32 1.33 tt.1(TFe)» 15.23 1.02 0.20 0.09 2,47
by CGEFERD
REFT ¢ T 70.13 3.79 3.15 1.83 8.06 0.66 0.08 0.13 ‘ 0.139 0.86 | 0.21 2.52
I
- o S —— _ ; ———,
LR 2 0.62 0.05 0.335 0.14 33.90 0.94 0.06 0.01 | 0.01 0.11 ] 0.10
-_— S 7‘,77 7‘,,,,7, —
Zs ! i
ilié g 6 0.85 0.26 0.23 0.14 34.42 0.63 ‘, 0.01 J 0.02 ‘ A




18 NICH. BEESELRET R TRARSR 57

B, X&ERFABBIENTRE, REASGH EHIAKEHOEN RERKX, #EEL
£ EMKMEN, URP-Feiwhpl, HEKBHELE, KARN+ K482, K
e EHEARA%, BEBERRYHHSREARSN, BEREA. EMNHEHRA, 2R
BHFLEHERLE LAY, Y2UuBAHMEGH (X L8, 1979) . G &. &1
%, RIVHFZHERERRAL. HLARETROEHBECE, K2 HAEZHEEH M
SRp- AR S N LR E R RM.

EREEZRER S HRNIET L, ESEHAHRESHHTT. WERREFR
HEEEGTRY, DR E FRER SRR, ENFHEREBRES ST
TRMRBRKEARBHRZ, HEAEEMHEFE. VA9, BRHEFNLEY
i@ bR Z AL B I A A AR E M ZEAERSHEN B RE WX
HRFENRFEZBA ISR, E—FTHERIER SRR EEED
XK.

=, BRT ERNEY®E

BLEBT OER, PURARKSHERENEN, EAEAGSFFNRE L1
HMEFE, NEYBRMFE.

mERR, WPHERPRENENEREM P, TEHEEFETH KR IR
Y, BERTLY, ATHERZNER, ERBAEBRHELYR, BRSAKBYEH, £
BT AR EYRE, fLEDERRERPNAE, EREITEHRIIE RN
MR M.

G TS PP & LeplostrophiaIRBBHR K AEZ L, BEXY S HER
BHAEDERABKRER, BHRXK, 2 EBEBEEEE N k. BEROARRKEKA G
K, ARMMAZSLMEEL, mBAYEE., FEABREY Y EL R MEAR
B, §820—40% A%, KBHRFRHAREN, DRERIFEBEEAELF N
i, HAEKSARAKE LA ZANE. TRBTBREENES 2 — 3 K ERRBRN
KR (E1), F—HBRUEREYURREBREAHIE, RREBL AR, RRH
BMKZ, MBEEMPEEREZG M EEANELFREREE, BELXETNEZH
B, BAHRREnE, UABERERE (N BE, W) MK RIEA
BABRGEBARTONS, 2EFERREHN AR, XIMBEMELERERE, RFEA
TRERBTHE=WER., KT RRBHBILELR, RRELHAREN, 6 2R L
ARPBEALRNERZEL S, HBESFHBLNEERENERET, EBEIER
oy, T E TR LAERBE >N BN, ey ams) mp 2 &
A, MEBRKE. BE. NERE. LEFUREE, FTHESEREMPRBE . BE
HEE#HLUKRAE, UERDBRARN. BR%, ERAIABARRL, ROr@amgRG,
W RERMEBREYNGRBEBRREE. BRIVEELIKNSBAGRNEDBERKS
B, R hHERGEINST SRNEE. BEEBEZER S, U457 BE B4
KHEREAMAZTHER LEK. BEAZEHHBEESRASRARHR K & K &
2, BRTAYRSRENEHMERRERELKNXER,



el ELIE P H kit
DEad
|
A A
" ff\ il
i it
| [} il
AN H@-ff{
o[ ,‘u) RE |
o : f
| lhgvagjgga [
s 5 SEU G A J
A %ﬁ
%Iﬁ i J ]
‘%;/ ; V
% | |
B B ok e m g [
Rkt B Moxog g !
B = R LN - SN |
®oAL 4L otk B gy ‘ |
Bod g ol | ;
il = i |
L} l (

B4 HLEVRTRAWHBNEMAS

Fig. 4 Organic assemblage of various deviopment stage in Putou bioherms
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SEDIMENTARY ENVIRONMENT OF PYRITE ORE DEPOSIT
IN PUTOU CHENGBU COUNTY HUNAN PROVINCE

Liu Wenjun

(Hunan provincial lnstitute of Geology )

Abstract

The pyrite ore deposit discovered in Hunan Province in recent years is a medium-
scale sedimentary deposit.Its ore-bearing strata are the Qizigiao Formations of the
Middle Devonian Series.

In this region, the Devonian system possesses two petrographical division and
marl division, and this mine belongs to the latter. In this division, the Qizigiao
Formation can be divided into four lithological sections. The ore-bearing
section is situated at the top ( the fourth section ), and is composed of thin beded,
dark grey siliceous rock, siliceous banded limestone and carbonaceous and pelitic
limestone,about 20-60m thick.The ore beds are stratiform,stratoid and lense-like with
a thickness of 0.4-31m and conformably deposited the strata in synchromous fold. [t
extends in NE direction, and the thickness of its northern part is greater than that
of the southern one. The ore is composed of pyrite with framboids texture.lts struc-
ture is massive, closely banded, and sparsely banded. A numbcr of Tentaculite
fossila still retained in the ore rock. The rate of Co/Ni in the single mineral of
pyrite is 0.01. The composition of sulfur isotope is rich in S%2%, its variation range
is from-17.4 to -28.0% and its average is -23.7%,. In the upper and lower ore beds
the values of the 35%4 are stable. Along the strike of the ore body, the value

of the 8524 is also even, but from east to west it decreases from -20 to -27%, in the
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dip.

In this region, the Devonian system was the first sedimentary covering strata
after the Caledonian Movement. In the early stage of Qiziqiao, the whole region
was in the open shallow sea environmeni, and in the middle and late stages, the
large rift emerging in NE direction in the Caledonian Movement began to revive.
And then, the landform of the sedimentary region presented the relief in alternat-
ing high and low parallel to the NE direction.The high division formed the half-li-
mited and limited regions of carbonate platform,and the low division was the region
of deep water basin. The rock type. chemical composition. texiure and structure.
organic assemblage and ecological characteristics of the sediments were distinctly
different in various sedimentary regions.Particularly, in the late stage of Qizigiao.
the basin was completely situated in the environment of deep water.low grade ener-
gy and lacking of oxygen. The characteristics of the sediments were very similar to
those of the Craton basin carbonate zone described by J.L.Wilson ( 1975 ), but these
basins appeared within the platform and developed in a short time. Their forms
mostly occurred in the narrow and linear structure which related to the specific
tectonic setting in southern China. Therefore,they are specially called intraplatform
linear basins. The palaeogeographical site of Putou pyrite ore deposit appeared at
the eastern margin of the basin in the extension of NE direction.

In the local section of the basin, bioherms of various scale were formed in the
third stage of Qizigiao because of the influence of the ancient tectonic condition.

The Putou bioherms were the linear pinnacle-like ree{ community which developed
in the extension of NE direction along the easl side of the basin.They possessed
common reef ground and grew up uneven with different thickness.The northern
part was thicker than the Southern one., and the thickest reached 126 m.
The surrounding of the reef body was encircled by the marl and intersected
as the finger pattern. The ore-bearing strata were not the syvnchronous sediments
with the bioherm, but the interval time was very shoriin between in space, the ore
body was distributed closely parallel to the margin of the reef body and their
exiension directions were completely coinsident with each other. The thickest part
of the reef body was also that of the ore body, when the reef body thinned out,
so did the ore body accordingly.

The sedimentary environmenl of Putou pyrite deposit was in the deep water
basin lacking of oxygen, and the supplies of organic matter and ferriginous materi-
als were comparatively sufficient. The relief difference caused the existence of
bioherm was not compensated it that time. Therefore, the relative strong retarding
environment appeared in the west side of the reef body, which was more f{avoura-
ble for the concentration of the ore forming material and the organic matter.The
study of sulfur isotope of the mine has proved that the sulphates in marine water were
continuously replenished to the sedimentary strata in the open condition.In the dia-
genesis stage, the ore beds of pyrite, with well-developed horizontal laminated s-

tructure of large thickness and rich in S%®¢, were formed.
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