non % iR
19904£ 8 H 45 3 M ACTA PETROLOGICA SINICA

1980 ,Aug,,No.3

PP REEREE R
S0 FEMIXLEREE

REIE iR

CRER-EEM RN dbnt 100029)

XA MEEFT O GEEE T

"E  NIhEEERCAREEHRATEE-CRE TN, ST RRERNT, SR
Tiv SH% 2 AL T RN A A (E AL R AT (673C = - 9,35~ ~ 20,13%) T AN
BEM T R T & CHR S MBS . BasEEMn, B, B-VAREREN
A, V/ICHERARBR T TR, ShhEmS R e B RAd, UTHSSERT
TERR S5 IR NI T2,

REAFREEESTIMC VO STREOECRRS. B, BBaiasGis
B 1987, BERAKHRATEENARTERTL SR MR RO RE 58
. MHERRT ALEMBFEN EXNFRBERG6EZNE—-SHRANBESE. A
WAL TR IGER &R ZNT P, BTFRHRESGHET, REEARLRE,

- R M R

TERUR R, B DR T4 F AR R AT RS 85 2 eI B D 2R T (B B, 1979),
MehE A REHRATEIRAGE 1), EREHRGHRAMN, EHTE hl AR
EFE. ZRCHERSHTRERIT. ZHFEEN, HHEiE EEYS FIIENSH K
FRAH (R 2)e RNMERTET REST +RMPRBIHRZENN R BT 200804,
WAT T, A, HIRERET IO,

=, TH-EE R T

HAflems, RBE. HLa, TTESFRENEATRK—8, A L RS AR E R
YT RREAEREEERRIE<0,063mmi. AR =50 % AR, EHERDE. BER
WitE, SHAMERAIETFHRLEERNH, 25150~32%.33~65%.66~100%, BB
RpERRERE L ENARD TS, MIHEMARCE R EEA ARSI LS, By

AT 198904 A14HHE, 12ZATHKE,



qis PR ?“ﬁ PHET T‘ " Wﬁ'q"ﬂ'ﬁ #’;’_\?"T'Fl-‘f ﬂ_ RIS . 79
UL g BiyE. BLER Y AT AL GRE BT B0 O ‘
o TN, IR G R AT L e T | s El

iy - H
B, BT, ORBOT TR = ., |
(BB R SRR 22 e N [ preng=—=F
EREARELIITHE. (1) 8 == =
VEs T OBANKY R AT, R TR 7 E3
ig _; T!_. _;l
2l .
) Rl e e i 1
L ~ ’
| Oom L I |] T !5
Eil i —
s 43 a e 8
f i %
0 R L aq =,
N E R T 0sh ——
0 2360%n —
A1 BT ET pRESR E T R
# 2 W ESK RSN B R R TR UE 1. EMATH 2 BERESH Y 3, AR
PR A #1982, R AT EAD Hy o4, BRETER: 5. FREKE: 6, WM
- N HERINES o 9 v o' vl ) " , "
Fig.2 Distribution of Midde Ordovigian black shele - ol mﬂ’ﬂ! YE ﬂhiﬁffiita -
serics in the Centrzl region of Hunan Province ig.1 Lolumnar section of the strahigraphy o
d adjoining 2rea ’ Middle Ordovician in Taojiang manganese
an ) mine field

£1 RISURAMEERTIFERLAY

Table t Main lithologic types of Middle Ordovician black shale series in Taojiang

* % # i
Flélj E % ZE! [ — — . P — —_————
¥ omom A | me, ma
IR, o THE. PREEA. KT, B20. FEET. FLT. WA, X ’ R, 2R
RER S FAT, ARERT. IM, A58, SEEV, BET, FRE, KT | BE, HESR
HORRTH WA, X, S RBRA, RET, BEH, BEET, FET. AEE | BE, KRR
P WRE. SRERA. KRT. B0, BERE, FEE, vRE. zn | RO KEA®
memmugs| VP HE BEAY. PEUET, GRA. INF. HET, AZF, T ‘ B, SRR
MERRREE A, BT, T8, PRERE. BEV, HRE EYNPTEN
k23
R T SREFT. RWT, REV | e, mepn

G RPN R TR, RIEHE/ERIIE), BT E N, MAKEEEHRBAA
FMEaTRGRERRAAE (BR 1. B, BREVHMEESLEERL R kE
(BJr2. 3, 4). (2) FEH, BREFGHNFEYy. TEESE. o Kk, BT
phEY DB SRR ERr2) k2~3mm, HWHRKI R A, 47 TR R



20 woon®m % 19904F

m;ogmmmmbﬁﬁz<mmmmﬁﬁmﬁwmM@ﬁﬁ%vﬁﬁWWﬂﬁ+:mw,

o B IR BT 1 TR T TR TR E SRR U 5), TR ERERALA TG, BA IR I e

B D S A B A iy B BLIR (0,01~0, Tmm £ ) s 4 AT 22 ) 2 R

FEUBEE 3, RENBESTIOREET(H3),
PEREKFEDTILE: (12 F%

IRIRSE ST, B GRRE A

FEFZ 0,004~0,02mm4, 75 0,01mm 77

A7y HIFZ £50, 00 Immp 3T 3 R sk 41

WO 6)s WEERE, ERHAEE

M. (2) BRI, W Q

SERBTGRy BE AL, BMHE,

Br420,004~0,02mm+, £ 7 0,01mm /2 Ch

Fr BT, SRR IR MkkawwAwmw

JRIT M. (3) HIBRKY, Mardifk

His WOEBEAAT @A, WE0, 01~
1t

Cr

0.1mm+, EBETFHENE. (4) B¥
Bk ey, B420,005~0,06mm+, i
WTEAED SRRAERE. 55 HH
TRk M A TSN R B
P CGHER, WA RS, RARBR

Ch

[ | 1 ! 1 1 1 1

B BEfRTALNASRETRNGE  © 5w 5w 5D

28
] TR RS BRI R R 55
Ex}f ORRREHEMERIRORET e R AR R GO REERS
B HEI . HIX B A

MesE RPN LT R PR
E! m’)ﬁﬁﬁﬁ(@ 4 » FQ 5 )o

1-18b B ASMBIEE c-10 TEaBED
TR -2 I fa R S R JR 2 CrisZEETs
RERT QH¥E: Chighs LEARA

Fig,2 X-ray diffraction of carbonate mudrocks in Mid-

= I g
= ﬁ%zf’fjﬁﬁ] dle Ordovician black shale series in Taojiang

Dunoyer de Segonzac(1969) FFETR #1540 (BRF 4 RIER EUFRIL 10 A i L5 30)
FL002)/1€001) (FFIFS A 110 & W PRI FL) O PR AR R05H I8 008 A9 R 11 T BY B L) R A
A AF AR FLIR . i b Pl 2 2 o 567 DA B B A 78 B (CLTO AI(002) /100 1) (1
6 )RR RN EEN T REAE .

WEEEXRSE (1984) BREFGHITHEHEE (N TEREH (C) RARIRK & M
WA AR B ORAERIE, Ns>3,5~1,5 BHERERE, Nox1,3+, G 7~10),
RILFRBARCERASET THYREERAGE2).

RCRMEMARY, BeH RPHIURNAT AM&HNTS WAMNmbk. &
FARRBIADEIRe A RHIEA PURBUR o] Wi S M/ ST M. A WU BORL R 4T & ik 4
R BRRS, BIERTEE, HLERRERH, HMRIAENE IRMTHEHRENT
BRAEEME . ABBLITHET S,. S, WS, /A (R3) REAZEHFFAOMD



GRS R, HPBIL T RIS T G R T R R R 8

Q
Ch
no- -
Fyaz w’m Fyi2

Fyos

Fyar

e

b4 BICHBRRAR G0 RR SR ATAE
QTS ChEMRE, IHPHE

1L Q

Fyar S LIL

"y 30

Fras !

!

Fyzm

1 1 I i | I | 1.t
4000 35003000 2000 12001000800 600300

HHC M1

) 5 BKID BRI G B AR
QRFM:, ILKMAHFE

Fig.4 X-ray diffraction of Middle Ordovician black shale Fig.5 Infraved spectra of Middle Ordovicizn

series in Taojiang
RGROAE. HILERE R0 T Kk
W E T
73 55 TIrwin el al, (1979),

Coleman ¢t al, (1979) FiTourtelot(1979)
B9 RET HUT U HUE 1F R g A R
fit, 4FAHE T AR RCE BB
A, HRBIETOCHMBN AR &
Wo—Frm e RE AT —fEm il
BEBEAD ThEBEH & WA RE Ry
(Tt D4R FORR I 6 3 4 vl K B MR TR A %
WEESRTHRER. IS E AT R
—FRFRBRBREY Y, ERELEERE
—AEEE, BT RS S ERE
PR TR A MA O Ll JErE, TR

biack shale series in Taojiang

WAKSEE _
// h
Vs
!
v wr
§ i RAHH
\
b \\ \
= 5 L —
# N
l ' ¥
v BEREH
L 1 1 T
i e
0.2 0.3 0.4 Tl

6 BERSC.LAIL002)/1(001) % A (Dunoyer
de Segonzac, 1970)

BEAMMLEAMEROERREELA [ DR ®RBH,

THREXRNARBENBE AR, 1. PMRseEy, B4

SHEBEERPS 1.eURSEHE, BEEAKBRE,

THEpAANMEBNE:, N.XHMEGFHNENEREE, B
R A

Fig.6 C.I.-1(002)/1(001) diagram of mudrogk



82 e a 25 E+ 19804F:
%2 BIPARGRESEFRAATNN:. CRERSFARE
Table 2 N,, Cr values of illite and the siage of diagenesis of Middle Ordovisian black
shele series in Taojiang
! 5% 3T X
"o L AHEN | TREN | sk ‘ W B B vt
Fy2s ) B T 1.2 9.58 i % B s
Fy2s | mET 1.4 s.21 W 31 B Bt
Fyso . BTN 1,17 8.63 | % Ns>3,5~
Fysz LRy~ 1,36 2.87 B 1,55 M
1-4 B E 1 5.7 B o
1-13 L8y e 2,2 5.6 ! o] B: Ns
1-7 JRCR e 1,27 7.5 M gl.ai
1-18a | mEATRRETH 1 12,8 e Cem=T1~10,
1-18h | BEeTRR&TH 1.38 6.7 | e 1 25 5 4
C-4 | RESRRERE 1.83 2.4 I B A Cr>t0
¥ BTHhAMKREERETHMARERS
Table 3 Results of rock pyrolysis of Middle Ordovicien black shale series in Taojiang
i 1 ]

s B 2701 So 51 S Tmax Corg
mES o aEaw mmﬂkﬁﬁ)) el | wewlenm | B | G0

1-13 [ mens 0,00 0,04 | 0,02 ‘\ 352 ' 1.62

-7 By 6,01 0.19 i 0.09 S b 4,16

1-11a BEfkty 9,00 0,10 ‘ 0.03 | 444 3,64

1-18 BEARERL A 0.00 0,03 ‘ 0.02 [ 300 1,49

C-4 BASBEL Y ¢.00 0.02 9,04 | a2 0,83

C-10 RABRERELY 0,00 0,02 0.04 [ 426 0,62

S BT B AT R0 & SRR L 2 M 5 T AR B L W R 4 T,

PRI B R R R A
fy 6'°C F¥ R RN i (B4, £
— 10~ — 13%, 4 (BRC-10 4Ny, T Hg & A
HABY, XERWTETNEERAVR
SRR ESC WK BB LT .
XEEE R LT Y R BB T 4w
AR MBERRY AT ED T
RIER, BETHERT R ALK R
BBk iR UK S, g e e gk, oSt
RERPIL T, WM ARG YUR
SHBERE PC I CO,y JEMET ILRK
Ffy Ca?t, Mn®+, Mg®+E BT &7 i AL
BREET TR LT DN L.

RBERAED, MREBBRLVOE
BRMEOPAEET), HoltC (ihd
e BERREPREET WO S CtL

IHCOH AR R

WEFE
<13

C)(m)
g 0
010-2 s EiiS
. B

-
CH,;0+0; CO+H,0

204800 >2C0
: +Se-+2H,0

0,3 10
mrﬁmst J2CH0-5CH+CG

30 0%

B350
o

!
urww*fg}{g%ﬁﬁ”ﬁ*;:",j
[ B o P
BT BENRREEEER G
B Irwin et al., 1977)
THZTHAERMACERE, BRTHEESE B 3,

1, AfEEECO: 2. MgERCO:2
Fig.7 Diagentic zones of orglnic.-rig:h sedimentg

g RCO:H-»RH+CO:




3 BRI L B L BT IR R N #
KPR BT (. s Bl L AR R *4 ﬁﬂ@ﬂ“%ﬂﬁ%ﬁ¢mﬁﬂ?#ﬂi?m
B 11T METOP A WS Igp ) Table 4+ 813C value of carbonate minerals iz Middle
UL AT B & B 1 Ordovician black shale series in Taojinng

. HIRAF A e [ wmxm | etiCenach)

1-7 | Bk kg - 12,35

ﬁﬁﬁ{h%)ﬁ%%%ﬁﬂﬁ”‘kTKHH? (-7 : [ T ~ 12,40
Wil 4. FEm PRI A R s L B & oW o - 11,55
ol S BH h 2r A T 1-13 : 2 A8 N N - 11,68

T ‘KzOfﬁéme A]z?if%‘; if}gﬂ?ﬁqm—{?} s i P a0
HRHAE A, ALC, FiNK. OB #iT | BeRRSERE 1221
HEE S B RS T TR 5, & i-18 } HARRBRNS ~ 13,44
TSR IR, g g PR A, X cro ig:ﬁggi S
HXATATRILL I8 BT 90 T Y45 F—3o C-3 : KB s = e

,%@%%QQUMH\ vV, Ni, Co ﬁﬁm

#5 RTPRAMEMEERGEEARERY)

Table 5 Chemical compositions of Midd!d Ordovician black shale series in Taojiang(wi %)

# 8] HEX [ S0 [A1.0K:0 Ne:O | Ti0, [Fes0a P10s [Fe0] MO G20 | MO A R] 837 | cor

Fyzs | MEGHE | 61,28 17,18 5,50 | 0,46 | 0,88 1.18 | 0,08 ‘u_et 0,03 1 1,84 l 11,26 99.82& -

Fyzs | M&HE | 66.49) 18.86 5,20 | 0,20 | 0.84 1,356 | 0,08 !n,is 0.07 | 1,44 4,99 99.83 —

Fyso | MEAFE | 71,01 15.24 4.58 | 0.07 | 0,78 | 1.25 0.05 l.30 0,09 | 1.22 | 4,38 98.02 —

Fysz | BeWE | 6z.51 18,5¢, 4,08 | 1.46 | 0.85 | 2,78 | 0,09 ‘4.72 0.08 | 0,15 | 2,72 , 2,80 98.81 —

1-15 | B | 65,83 13,26 5,72 0.75 | 0.71| 3,50 | 0,05 1.85 0.10 | 0.68 | 2,07 | 6,83 99,29) 1.11

-7 e 54,33 15,12 4,41 | 089 | 0.78 7.28 | 6,15 f1.26 0,06 ! 0,56 ( 1,88 | 12.44] 98.93] .64

t-1te AR EE| 64,500 17,25 5,11 | 0,76 1078 1 1,26 | 6,07 [2.78) 0,04} 0.27 | 2.26 | 4, 36 99.42] 1.08

1-18 | B & | 49.77) 12.31 38.93 i 0.56 | 0.87 [ 3,72 | 0.10 1,43} 4,84 | 4.68 | 2,00 ; 12,89 98,99 7.87
M A i : ‘

c10 | BEHRRK 34.80[ 6.14 1,20 | 0,24 | 0.48 [ 3,12% — |, — |17.34 | 5,50 10,33 . 21.62|100.77120. 08
BIRH | LT " T

124 | REER 29'131 14,78, 3,563 \ 0.68 | 0.53 \ TeM — . —16.341 9,697,856 | 20 10] 99,9517 88
LW i ! | ' f

WA TR 7 M l 56,85 12_27;‘ 5.02 ‘ 0,86 1 I 7.08 | 0,31 ’ 0,27 [ 1,56

RAR s T f 88,66 1,131 0,35 [ 0,64 | 2,38 | 0,09 0,31 f 0.38

Wa = KMy o KBE B FXB %0 H2B, BCOJH AT NI, 2 FIXOEF 608 5 5
BUE, IR0 TS 074 8R40 RE 6 T 124 Y0 LR (17 8),

AT REATIAEN T (ES ) 3 Vine ot al, (1970), % B MBERTT9 P BETHRG
TVRCFIEDT 3.2%, WIEBHFCRD, REFFHHRETEETIURER N5 ~
20%, MRSTINAREH AT SBEMYERE & T ERIE0,62~4,16%),
EAMME T RN SRR A~ K8 RE N, Potter et oI, (1963)FIABB5Y. Ga
FRNT —2ENSRARE(ES), ARBEBEN VAB 8 FAZ BN EHE . V/Cr
IR FUA TR M LB B AL IR R V/CrE < 2 R SbaRig, > 2 REXBFI
(DIl et al,, 1986), ML REERNV/CrE % K F2(K 6 V. RH BN TERTE,



81 S TR R (1 19904E

%6 RIPREGNEERERETRSE (PPm)

Table 6 Contonts of trace clemernts of Middle Ordovician black shale series in Teojiang

N om 5| | Se| v |Or|Mn | Co | Ni [ Gu [ Be | 7e [V [La | s Ba |B | V/Cr
Fyeg | MDY ‘13 250 . 24| 175 s6 | 110 ! 23 " 3.8 180 26 72 ‘ 42_281 2015 { — 3,958
Fyzo | AT 3 |170 | 24¢] 130 40 go| 28 3.2 | 160 20 64 | — |2060 | — | 0,708
Fyso | MA{nsis (14 |460 /ioog| 116 26 105 | 28 3,0 140 26 65 — 1798 | — 0.460
Tyss | maTis in 110 | 18¢| 860 | L8 100 | 27 | 3.0 | 140 22 50 — | 3401 | — | 0,811
1-13 HL{E R 15 (270 76| 880 34 \ 160 | 131 4,4 150 23 52 1150 1060 § 75 3.653
1-7 MR 413 620 | 85| 480 25 | 210 | 180 4.7 170 29 | 40 |92 165 | 75 7.294
1-tla [R{as Ly 14 |280 | 100 470 541 190 | 3.8 | 147 21 47 | 6T 2450 | — | 2.800
1-18 | MA@ o (280 | 72 X 197 760 | 138 | 3.1 | 153 18 43 340 2100 | 78 | 3,889
ARk B .

C-4 MK R | 6.81t60, 76| X g3 | 1260 ) 94 | 2.4 | 128 12 82 (180 460 | 14 | 15,132
£ 53t !

C-10 | MEEM |5 113 46 X 36 385 | 50 | 1.4 61 13 48 |630 1200 | — | 2.457
‘ £5 B | )

mﬂJLiijﬁJ{n‘! 10 | 150 100 150 | 10 “ 50 } 70 ! | 70 20 30 [200 200 ; 50

J’.ﬁﬁﬁiﬁf{ii’wi@ ‘ s00| 151 81 [ ' 108 i 139 I 107 94 135 2351 7

Ty % kE e R — KFG OSH, B HMVEETFEERNE @M fk, 790N,
®Vine, et al.(1970), @, #. WERLREHR, KHER (078

P8 M EHIB-VIEE (Potter ot al, ,1963)
TEHRITTRRERGANRRER
Tig.8 B-V diagram of bleck shale scrics

i}

1 (] 1 1 I} L
10 20 40 100 200 400

B(prm
REE RWRE

BITRGHER MR REHEN— 4. MTEREREEFR NI GE RYIIH, R
FERPER BT OB M, mERE B A RAERST, RIVETERE, mEEiR R RE
ERMTEE oA . RIS A2 (1959) . B MRS (1982), FRIWSFAIEUEIT 5, HARE
Bk i, THL P IR VIR G R M R TR R, AR Ay IR RIS BiE
B DT, AR AR AR LS REEE B AN ETBEH, Bl
Tk FF & T4 38

ThR A i R A R T St Bk RE s R, 2 TETILHEmE
BUR AR (P 2). el K KR BEEE B R T - E88 0, X 41
e FMZE A RUL AR SE AR BB R BE 24 AR LE R, EhEREX
RFE, MEMERHEPRNZIFREAER, EHAREE—F, BT E, EEMEELSE
B RO TRERAR, H-ERRR 8% EER N THNEKE,




WM WH MG MO RS R BT R E RN 85

Ak

T T R KR e — DR, RERAKT R, WTNERNE B TER
e SR IURI, FUR/ A AUARE 28 kB DR G0 IR B 6 K SR R

R AR 9 M H P o B RAOIURL, IHE R I R TR
SEMRBTE L, AR e i,
S B, MEILIARTI Gl TR PN 'me o ®
oo SLELNAFRII 2L A B S AL ED Wmnmmw
U T B R TITAA LAY e
BB A EN SRR, AR R =
MR B R, B8, B e B B s

B E AR P LA R b B AR TR AR K B9 B LEiEE BB A
FEHEE R AR D R R . 1. BmaE 2, %ﬁ%;ﬁ; MEXE 1 B

Fig.9 Cross section of sedimentology of south of
China in Qrdovician

Bigt il MSREES ST RRAOGFHLLE HXATRET Z55 L, 8
F AR LR A

B2 ¥ X R

XA, 1959, b8 LA, FEHEE, 21,

XIRB, GATH, 1985, HA G MBERMIEAE, WHYEE, s11~316,

HWER, BEY, LEN%, 198, HAAETERRRARRRERS AR ERE, W REH W, B¥HEE,
23~45,

WM, VR, BN, 1087, BHTRAGHER-FREFAEMCMBT BN 585 0H, WHEH, 5, 23, s1~92,

Bk, WL, 1984, ANLVOOEETRARRSDERIBRPTHRENS, B0 S XA CHHA, 5, 4,
325~333,

A BaE, s, VEWE, 5, PEMAREE, BEMEMN, 282~264

W, 1979, BFEREMBREASPEMTEERZRNES, BEHMY, 2, 127T~138,

WEE, LAK, BWBS, 1087, BHBROHAREHRERSRFRL, Ay ML, 240,

Berger, R. A., 1882. Burial of organic carbon and pyrite sulfur in the modern ocean: its geochemistry
and environmental significance. Am Jour, Sci., 282, 445~473,

Berner, R.A,, 1984, Sedimentary pyrite formation: An update Geochem,Cosmochim,Acta,, 48, 605~615,

Berry, W.B.N.and Wilde, P., 1978, Progressive ventilation of the Oceans —An explanation {or the dis-
tribution of the Lower Paleozoic black shales. Am, Jour,Sci., 278, 257~275.

Diil, H.and Niglsen, 1988, Carbon-Suiphur Iron variations and sulphur isotope patterns of Silurian grap-
tolite shales.Sedimentology, 33, 7T45~755,

Dunoyer de Segonzac, G., 1970, The transformation of clay minerals during diagenesis ead low-grade
metamorphism: a review,Sedimentology, 15, 281~~346,

Hallam, A., 1877, Arnoxic cvents in Cretaceous QOcean Nature, 268, 15~16,

Trwin,H., et al,, 1977, lsotopic evidence {or source of diagenetic carbonates formed during burial of orgenic
-rich sediments, Nature, 269, 209~~213

Jenkyns, H. C., 1980, Cretaccous anoxic events: from continents to oceans.].Geol,Sec.,London, 137,171
~188,

Jepkyns H,C, and Christopher J. C,,1986, Black shales and carbon isotopes in pelagic sediments from the
Tethyan Lower Jurassic,Sedimentelogy, 38, 87~106,

Leggett, §.K ., 1980. [ritish Lower Palacozoic black shales and theiy palaco-ocecnographic significance,
1. Geol.Soc., London,t37, 139~156,

Potter, P.E., Shimp, N.F.aed Witter, J., 1963, Trace elements in murine and fresh water Argillaceous
Sediments.Geochin:, Cosmochim, Acta., 27, 669~i604,



6 %OH ¥ B 19904

Schlanger, S.0. and Jenkyns, H, C., 1976, Cretaceous oceanic anoxic events: Causes and consequerces.
Geol ,Mijobouw, 55, 179~134.

Tourtelot H.A ., 1079, Black shale-its deposition and diagenesis, Clays and Clay Minerals.27, 313-321,

Vine, J.D.and Tourtelot, E. B., 1870, Geochemistry of bleck shale deposits: A summary report. Econ,
Geol., 65, 253-272,

PETROLOGY, GEOCHEMISTRY AND GENESIS OF THE
MIDDLE ORDOVICIAN BLACK SHALE SERIES IN TAOJIANG,
THE CENTRAL REGION OF HUNAN PROVINCE

Rao Xucfeng Fan Delian

(Institute of Geology, Chinese Academy of Sciences, Beijing, 100029)
Key words: Black shale series; Middle Ordovician; Taojiang
Abstract

In the central region of Hunan province, Middle Ordovician includes Hule and
Modacxi Formations which mainly contist of black shale serics, In Taojiang, the
black shale tcties is mainly made up of mudiocks which can be divided into seven
types, such as black shale,black siliccous shale, cte, According to microscope study,
X-ray diffraction and infrared cpectra, the black shale scrics is mainly composed of
illite, chlorite and chaleedony, The black shale series is tich in carbonate mincrals,
chalcedony, pyrite and grapiolites, The pyrites are mainly expressed as framblidal,
microsphetulitic, automorhpic granular and allotriomorphic gianular ones, The black
shale scries possesses dark color and mierolaminaticn which show it was formed when
the water body is quiet, anoxic and lack of disturbance of benthos,

In tetms of C,I, and 1(002)/(001) diagram, opening index of illite, the chara-
cteristics of organic matter and rock phyrolysis, we can conclude that the black shale
series in Taojiang experienced strong diagenesis, Based on the carbon isotope of car-
bonate minerals in black shale serier, we guess that in the carly stage of diagenesis,
because of bacterial ulphate reduetion, framboidal pyrite, microspherulitic pyrite, 12C
-rich cabon dioxide and diagenetic carbonate minerals were formed,

The black chale scries in Taojiang is rich in manganese,barivm cte,, The B and
V values indicate that it was formed in ccean, The V/Cr values mean that it was
formed in anoxic environment, The blagk shale series is poorer in organic carbon
comparing with the bluck shale series in the southern China,

The Ordovician black shale series in the South Sea of China is onl  distributed
zonally in marginal relatively shallow water or the ceniral region of Hunan Province,
It is parallel 1o Jiangnun islands and their scope is related o transgression and regr-

cssion, Its forming is 1clated to the O,-minimum zone,
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