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Abstract

The Black Chert Member of the Dixon Island Formation of the Western Pilbara, Australia, is a
well preserved black chert bed of ocean floor sedimentary sequence of 3.2 Ga in age. At DX B e-4
and e-5 sections, the Black Chert Member is subdivided into three submembers. Total organic carbon
(TOC) in the black chert varies within 0.01 ~ 0.89% (average 0.09%) and the carbon isotope (5'3C0,g)
values of these rocks range from -38%o to -20%.. Lighter S'SCO,g values (-38%o ~ -37%o) of the black
laminated chert may reflect the inputs of organic matter originated from methanogen.
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SHERERB LUV BB RERMELLO ST 2T o 72 T2 TIE, MWEIZA (2005) D
HHEO—E, B LUOFEREOSMARFMEE T 7RARENZEL Y & — 1l B 2 BHEOHER L ¢
TEICT LD, 2B, WEIEA (2005) 2B 5HEEFSOELIL 910-xx 5 9910-xx 124
HL7.

BOREHL, DT ICM# AT -7, 1) BB L2 TASKTHERIL L 720 2) BRH
Bax, TR THELES y TICENVILY, EREAEEET L, WEWPORERAINVY T LR
B L7ze 3) BlgAl e L CoABEb=) v L BRI & L ToKRERILT V) v ae ANT2TV T —
Y —NTERE: - BEE Lo 4) BB LBy TAVDOH  TVE, 7 b rkEiEAROH 7 v
FIZAN, NECHD, MEAREE Lze 2R50RE AT, #EWhoeB#kFE (TOC),
EEFR (TN), "V EEMORERMEL (6°C,,) %, BHAFEEITHREMEL Y 5 —
HEBOTESNEA V54 VEESHED (Flash EA 1112, ConFlo III, Finnigan DELTA plus
Advantage) (ZTHIE L7z. &SRB ORMALIE, T RPZE#EREZ BV CEBIEERE (PeeDee
BB B LAF A MEA PDB) 128 A TR (%) (CHMELAETELL.

4. DHEER

4-1) @F#KRER (TOC)

DX B e4, e5 2B A28 KFEEE (Total Organic Carbon: TOC) (&, 0.01 ~ 0.89% @ #iBH
IZAD, ZDOFIHEIZ 009% TH -7z (Fig 2, Table 1)o THOIRIREBEF v — MEOFHHEIL
016% TH Y, &EOFHEEY bE . 2B, SEEEICHWEETIE, ARKRELFERICE
BEORELEENTRTH LD, XV U745y FEBO&EHRRI, HIERATZOMD TR
WIERE (001% LF) Th o7z

4 - 2) Ny B ORERMAEL (6°Cyy)

DX B e-4, e-5 2B 550 7 B O RERMAL (67C,,) 13, -38%~ -20% DHFDfE %
R L, FOFHMHEI -301% Th - 72. ZHUFithEIZ A (2005) DOFI91E (-275%) & h EHFHE: (Fig.
2, Table 1)o F 724 ENLHE T A (2005) TIXR SN0 572 -35% LT OB NMEAHGELN TV 5,
-38%~ -37% % RYTEEF vy — FOEMIIEELTBY, BOARIFNTFIZETN, »odElh
BIZiE->TAhy MRIZASN S (Plate T, ))o

5-1) Ba~RROOHEE AR O

HIRL72ED1C, DX Bed, ebtrya ilnhidsrRBEm~kooEEREAIE, 3212
AT &I, THERIZAAT 2 REWE L EOIKT v — M, SRR K Z R A,
BoFv— MEBLY TROMRE - BBESKETRETICEZCRONEBT v — MREFEBL T
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B, ZoOREOFr—MREFEBETHLEZEZONS (FEEITAH 2002),
HEHOFHELBREEF Y — ML, ES 1mUTOMAPVEHRZL > TWVE, 2TOZERLHE
JFEDBKT ANV F=FIIBWT, HEDHIPHAMIS ) A EERB L2 OEMIEBL-EEZS
Nb, LaL, PHERBHICEVTIE, BaFr— MO EORKEBIBIRESRLZ L L
D, KIEENZ L 2 DREAFET 2 Th - 2 TRENEDSH 5. S 51 F— AfE2 R T BIRE®D
Fr— b HL TN D, ZOHMADBTRCLIINTESLSTEBY, POEHEKEIII N+
MIROND L) M2 RAERL Rohanw ers, HEEROBEREICI VER SN
EEZOND, 2O F—2HEEZRTRIREGF v— M, H0MICL5ENTABLL Tw
L2000 RON, TOBEFIZLLHBHEAR -2 TRELH 5,

ikt Ha 3K 2L, B e LT3t e e L, ERERCEXA/BRTZED
B, REMIIEAEEE V. —, BEBEFETIEIMA 2 REWSET ) ERLELHHD
Hbo GOLIAMETORER L, BERGESORKEIIAS 2TV,

5-2) ARIREED L HEBEYRERMAL

WP OAEHKEER, —BUICHECB T2 ABEEEOREL 25, SHBELNEfR
F ¥ — NEB O TOC F#HflE (009%) &, BAEDWEE LS ST L &, BRBEBIIBIT 2 HHK
YD TOCK IZHHY T %, TOC% IZBHIC L > TRZ Y, BEF ¥ — MIBTHTFEH016% LE L,
EET005% UL T DR EZRT (Fig. 2)o AR THEBITE - 3MEORE~KiREOEE LA
ALEOMEERTHADLE, THNOBHKREGF v — b TIE TOC% 255 <. LMNOEHRDIEEL /-FE
REEF v — b - BREES TRV, Tho O, BEMGEEIC L2 REMOSHEE LS
HMTH5b

DX Be4, e5t27 v a iZBifs o°C,, 13, -25%~ -33%DHEIZAD, ThITHESN
T2 KRS D 0°C,, 1 (1 21F, Schidlowski 2001) & I(FIE—FH T 5. ARKEELR
BICBHEICE > TEAFELZ D, 2FNCEATv— MEETH KL, EIEZESWEL R E
BHROEND (Fig 2)o ZTHdEIZA (2005) TRENZME@MEEENTH L, T/, RIFET
13 5UR 3819-042 R 3K} 3819-073 D & 912, -38%0~ ~37% & F L { B Efifklt % & DBH#EDTF
VLN E oz, RAMEGHIORE S (B 21E, Watanabe et al. 1997; Schidlowski 2001) 7*
LM LT, X VAKMEOBEESH 7 LR INL, sHHEFLOEELAL L, Ih
BELCBVIYC,  EE2RTOIR, ThITOLIARREET v — FOREIKRT LzERE,
AL F—2E 2 RIBREBF vy — MNIOARONE, COBFEMLRMEDITE XS VAR
M OZEE OBERIZOVWTIE, SHBOBETH 5,

I
KRR TIT - AR FED L CARY REFMARLO AT ICER L, SHMAFEEE T TREMIZ

LUy —ICBMERIC R o, T2, HAEIE /EDS 5% SR EA A EYEOMIL—EEL - 2
ZRE LI BWERII R o/ TSI LTEHLE T AARMEICBNT, HRFERFEHE
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Table 1. Geochemical data for DX B e-4, e-5 sections of the Dixon Island Formation.
*color; BL=Black, GR=Green, TG=thin Green, Gy=Gray, OR=Orange, RE=Red, TR=transparent
** texture; M=Massive, L=Lamina, C=concoction

Total
No. Section Sample Cc)zgr%gf (%fggg) color* texture**
(wt. %)
1 DX B e-4 9910-017 0.12 -32.3 BL+TG M
2 DX B e-4 9910-021 0.01 -29.2 BL M
3 DX B e-4 9910-021 0.03 -27.1 BL M
4 DX B e-4 9910-022 0.03 -30.2 TG L
5 DX B e-4 9910-023 0.05 -20.3 TG L
6 DX B e-4 9910-024 0.05 -21.0 TG L
7 DX B e-4 9910-027 0.01 -324 BL+TG M
8 DX B e-4 9910-028 0.89 -32.2 BL+TG M
9 DX B e-4 9910-029 0.06 -24.2 BL+TG L
10 DX B e-4 9910-031 0.02 -27.3 BL+TG+RE L
11 DX B e-4 9910-031 0.05 -27.8 BL+TG+RE L
12 DX B e-4 3819-031 0.01 -314 BL M
13 DX B e-4 3819-034 0.01 -28.6 BL+TG M
14 DX B e-4 3819-034 0.12 -28.5 BL+TG M
15 DX B e-4 3819-036a 0.32 -29.8 BL M
16 DX B e-4 3819-036b 0.43 -29.2 BL M
17 DX B e-4 3819-037 0.37 -30.6 BL M
18 DX B e-4 3819-039 0.06 -27.1 BL M
19 DX B e-4 3819-039 0.02 -30.8 BL M
20 DX B e-4 3819-039 0.06 -27.1 BL M
21 DX B e-4 3819-040 0.04 -28.0 BL M
22 DX B e-4 3819-042 0.16 -38.3 BL M
23 DX B e-4 3819-044 0.03 -28.7 BL+TG M
24 DX B e-4 3819-051 0.05 -31.2 BL+TG M
25 DX B e-4 3819-052 0.01 -29.2 BL C
26 DX B e-4 3819-052 0.07 -29.4 BL C
27 DX B e-4 3819-053 0.02 -28.5 BL+GY C
28 DX B e-4 3819-058 0.13 -30.7 BL L
29 DX B e-4 3819-059 0.00 -31.0 BL M
30 DX B e-4 3819-061 0.01 -30.4 BL+TG M
31 DX B e-4 3819-067 0.02 -34.6 BL+TG L
32 DX B e-4 3819-070 0.06 -32.8 BL+TG M
33 DX B e-4 3819-072 0.05 -31.7 BL M
34 DX B e-4 3819-073 0.14 -37.0 BL M
35 DX B e-4 3819-074 0.01 -26.6 BL M
36 DX B e-4 3819-075 0.04 -30.4 BL M
37 DX B e-4 3819-076 0.03 -30.1 TG M
38 DX B e-4 3819-077 0.05 -30.0 TG M
39 DX B e-4 3819-078 0.09 -32.3 TG M
40 DX Be-5 1013-018 0.00 -24.0 TG+RE L
41 DX Be-5 1013-020 0.01 -26.6 BL+TR L
42 DX B e-5 1013-025 0.03 -28.6 BL+TG M
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Explanation of Plate

A. Overview of the DX B e-4 section. White bars show unit boundary of the lower, middle and upper
submembers. White dash line boxes show index of following figures.

B. Overview of the dark greenish shale at the lower part of the upper submember in the Black Chert Member
at the DX B e-4 section.

C. Well-stratified middle submember in the Black Chert Member at the DX B e-4 section. There are variable
rocks preserved in this section; such as, well laminated black chert, aragonite pseudomorph bearing
black chert bed, iron rich red bed, stromatolite-like brown biomat. Scale shows 1m.

D. Close-up view of the laminated black chert and felsic tuff bed in the lower part of the middle submember
in the Black Chert Member at the DX B e-4 section. The felsic tuff bed contains many black chert
fragments.

E. Massive black chert of the lower submember and laminated chert of the middle submember in the Black
Chert Member. The massive black chert contains white felsic tuff bed.

F. Close-up view of the fragmented black chert, which formed blow up and wavy shape to the top, with in
cherty fragments in the upper most of the middle submember in the Black Chert Member at the DX B
e-4 section.

G. Well laminated black and iron-rich red chert of the middle submember in the Black Chert Member at the
DX B e-4 section. The laminated chert partly formed dormal shape mound.

H. Well laminated of the black chert and white chert of the upper submember in the Black Chert Member at
the DX B e-5 section. Partly preserved dormal shape lamination within black chert bed. The surface of
each domes lamination not formed wavy biomat texture.

I. Rock cut surface of the laminated black chert (Sample 3819-042). 5"°C,,, data of this sample shows -38.3%o.

org

J. Rock cut surface of the laminated black chert (Sample 3819-073). This rock contains black organic carbon

grains and clear chert fragments. 8" C,, data of this sample shows -37.0%o.
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