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Abstract A database of 102 analyses of 3*C(PDB" for graphite deposits and ore-bearing khondalite series in North China
clearly shows several regularities: 1) 8C puwe srophe S8 Canpadit, graptute <8 Conarbie graphuee <8 C graghie. marble calete <2 8" C naehle caice 3 22 The
values of 3'°C mgnaue grapne are always between those of organic carbon and inorganic carbon; 32 the averages of 8 °C mow grapnee fOT
different terrains. ranging from —22. 3%, to —21. 48%,, are consistent completely. and slightly lower than the average of
—264 7%, for organic matter from the world: 4} 3'°C for the protolith of marble is estimated over 2%, which is eonsistent
with the worldwide 87 (C..,, positive excursion in the period of 2330 ~ 2060 Ma. Conclusions are drawn out as helow.
(1) geofluid is an important constraint on fractionation and homogenization of carbon isotopes. one of three carbon sources
for graphire mineralization. one of five existing forms of carbon, and a key media and style of carhon circulation as well:
(2} it i~ unbelicvable that. only stemmed from "°C "= —5%0 » ore-forming fluid and matertal for hydrothermal deposits are
derived from mantle, because many factors can cause hydrothermal 8'*C i equal to ahout —5%0: (37 the khondalite series 1n
North China are mawnly developed in Palecproterozoic . most likelys in the period of 2300~ 2050 Ma.
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1 Carbon i=otope compesition in grapbites from the Liumao graphite deposit and its host khondalite series in the

Jiamus black (compiled from Lu Liangzhao ez @/. , 1996
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Table 3 Carbon isotope composition for graphite ores and their host khondalite series in Central Mongolia, northern margin

of the Norch China craton
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Table 4 Carbon 1sotope composition in graphites and calcites from various rock types of the kkhondalite series 11 Norch {hina
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Fig.1 Histogram of carbon isotope composition 1n graphite ores and their host-trocks from various khondalire rerrains .
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Table 8§ Carbon isotope compositions in paired graphites
and calcites 1n graphite marbles from the northern margin of

Morth China craton
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ExREREMEE. ZERTHEAHKER. AERH
THARGFT: EREBEH.BSEAFEARNNBE . &
EURSEKANEEIEMEEERZZ —.

4 HTRERETR

4] AZBERZIRRBEAHIRIRICHELRE

F4HIANENITERN . PELEFAXERRR
HRARRAWDTHE - DFREA B CCBERERE
FPCTRBAARSCHBRBEET RO CIAEES
WO C.EREFEYE ARG ENRY L BN H—
B QFNREEBCCAXBEETRA C oI AREE
HRBFA ML EFEYR I AR 2UREEDREN
FHRALFRAZENINE: DEREABICER
T TFHREOBHABEABZA.ERAREO LT,
BRAEYRANALR. FALENHNOER. 55485

ANwEREAAENPE AR E AR — &
@ABAEABICELX.AHSEREGBEL KUK
BAZOBBREMUENS, MA ISR ARSRERS: DXxHE
EFBAVCRAEETABABE RO . HREELRS
GEHENBSEARZEMNORAUCEER. FROESRN
FCHARCCHRY; EREELAATARBICEAT
AUBRFMENSZN . ERAVBAENBREREERES
WER SRS SR PUE RS

4,2 ARAMEAEENORICAFRAN—HE. BT
BRI 7y o A0 A I AR B 4 O 4
HFFRAPpREHNBRRAERARERB LA

M aC TR EYHEHN. IEANERLERE

A EC B — 33%,~ —18% ) .Enkaryotie algae (§%C=—B8Y%;

~ — 35%;), Cyanobacteria (8" C = — 31%.~ — 18%,}.

Rhodspirillaceae (§C=—28%,~ — 18%, )% ¢ Schidlowsk e

e, 1990 Al EENnExRBSRRI. TR

WHAR A T RSO 60 = B B, 1 7 [ 3 [ 4 8 45 4F 64 48 0

5 7 e 7 S R b TR A R TR AL L
BIDAURGELFAEZERAREARSCEHNE

LA EEFT EM - 22 9%, TP S h o k®

—21.45%,60 B ATy —22. 2%, B R B AR R H

(R DCHEBRTHE MC FHHE—26%., B THER

RECEBTEINESATHELEMB AN SH-FREH

B2 i T R L, B IR AR (i W OSHE B

Wt KRB A ERARME LSRR

B A E R e A YL A R v R mH,

®7 EEERBAFSESREASLELEAARBEANR
B
Tabte 7 Carbon isotope composition 1n graphites in

gneisses from North China craton

AN W& KE it & Bt
FE OME #U WHE X SRl &
BE 23 1 27 t4) (3 9 60

HWE —21.6 —21.6% —22.9 —22.51 —2]1.45 —21,48 —2a, 2
BE 158
B —26.5

—=14.7 —20.4% —9.72 —9.72 —4,72

—25.8 —24.13 —ZI8.97 —28.97 —28. 97

PEEFFRAEEAFE OB CH - ®
B —BEE . EREEBEERE R THUNEERR. B g N
O RE AR L BY 2300~2050Ma, S SEHN B F ERNE
{& Eukaryotic algae 1 9EBH 8YC . E M BB E M 2330
~ 2060Ma # Jatulian % {F # Lomaguadi ¥ # (Karhu and
Holland s 1996; Master and Verhagen, 1998; Melezhik er
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af, +1996,1997a —¢, 1998 Bekker et 2f. , 1998: Romer and
Bau, 1998; Schidlowsk: and Todt, 1998; Sreentvas &t af. »
1998 — B H S RE FE & B £ WK 2300Ma F 3
KA (BEAT R 1967, 1900,1996; BEHFR %,1091,1994;
Chen ez ai. ,1997,1998; Chen and Su, 1098; M FT E %,
1997+ 4w e, EfTHE R,

4.3 dBELRARAZEFAXEE N CEANBARERE
H

HERFARBFIENRFAUEIBEEET D, XEFH
MA@ cSEBAAKEAS HC.ER'C.5H
B ERMEE. WEPBEL I LEEFNHABARGAR
HNGRT R CHEBREARCHER, BohERAT
FHRAEYARER RS, i W EE 3. ERE
B SHESHFES AWESE 2 X RHHE 2330~ 2060Ma
MBI Co.. EMBERES. Ba . hEEFLEEFAE
EEE I CaMERNERBRALT?

8 Schidlowski (1988) ,Botinga (1969), Wada & Suzuki
(1983),Kumar 8. Wada (1998 % 87 57, % I 1k B fif 5 B0 £
BPC RRE, 7 lR B T 650'CR  Alce-gr)==3%,, Tsua B
BCan T REME 2K~ 3%.. BT PERFAXEESHT
SOCLEL LR A HERMERBA A . HE1.2.3.4
B ECa 3t AR R S AR §C, B A 3UC BRI A
ME3NGUL BHAR HETRKRETERS $PCu X
F A 2% . EAVE 3 CanM AT 1. 4% b ABER S
FC s W 1.3M L b AR AR ERE C, Bk
— 2. 7% Alcc-gr)=23% M EF B 8¥C.RH 0. 3%,
FEmBE O Cuiy 3. 3N, UABERANSEER-B
(48 A BUC. 2l 0. 6~2. 2%, (Wang e 2/. + 10981,
KREMCan M EH, L EHEMBANATHEL LY,
YHEHEFASEENREEER R TRHEN CWERKE.5
ENSFERFHRBEHN 2330~ 2060 Ma B2 88 §"Couy IF [7) B
BEE -5, HRAHEFE B0M EH S RA M ETE MY
A7 W F B B L HE 2330~ 2060 Ma,

1.4 REEELEREEXY—{LHAEENR
FRERNBAEA R S'C RN FE W AITEERR
AHAETRPRAETREANRFAMUEY b, WMk E.E
LEAFRS A LS RRAGRY b,
BEAELAIERRGHRERE I ZANMNRARS,
BEANMESHUNRS HARBRSEUREAPERSCH
EEATEENKEZN. FRTEETRORS SR
FORBEAMEANRERMAS ARE 2 EB . HERF
RHMATHRTIANTERAG (R NERTR. iTEHRA
RERAATHBFE S Ca— 5% EEMTHEEL X
RCOA—8LE FEEPHNERBER . AHD P ARM L
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RIA MR, B IR E BC b F 89Con CEH 0. 5%, H1 3YC,0,
(P —26%) WA BTHRRZM . HEETRAES, Y
HABEREE SR E KRS RE QS GPE. P
46 3 B 1 40 BB AR B R R B R AR
AHEHA WIRNES S A GERAE HHEEE
KEEPEBRARRAERET 8 'Crn, BTFHEE. X
ENBANRBE SR ERTRAGE G S HK R
BARED TRERME AN RERGERNE ST,
B RS EEAEE AR RS S XA PER
$C FHA, BARBERKAT 8'Conr B BIETIETF 57Corens
TRWARMERATEWRE 5C. B2 BAEAEE
FE B B 8. A1 87 Con 2 ] T 23
AR SN G BAREF SC A NEERBRS
2458 20 B S,

4.5 REEASKRETES—ENRERF

ANEARIHELEIREERFACEZERPET
FEEH FER.OBECHORTENEDBREETEA
B3RP .AEBRERCHCH, Bk, SRR
BECCH 4D, Tsua B A HLUE 3°C MR &8 — 209~
— 30N MBBIERSZH —13%. @ BT HERM Isua B
BIF WA P/ B o MEMKLIERT — 30%~ — 60%
B 25 B (Mojzsis et of. , 1996), lsua BRH 5"C., 5 — 21%;
e — 49%, , 49 — 37+ 3%, (Schidlowski. 1998) . (3 5 Hr 1l 4
EEEMISHERAEANCETAR - RERMKEER
BENY, L ERUEARBERATRE P 'Can bl . B
HERE* CHCO.(AZA+A+ AR -BRO+HFBA+
CON B AKBEVCHERTRTERMEBRE ua AW
§YC B RE#E 2-- 3% (Schidlowski, 1998), B EX A H AR L
BEMNC.HTHHS 'C RUABMETES £ ESC
HCO. RUSE5THBRER. ® A BAHAECHET X
BEMC EREWHETE L HREC WKERFR
HUSETHRAMBERR. O FEERSRAESTHK
FEBCCHTRESEANNES(NEL THE) . RN
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HAMFER R R, 30 Rk (ot B <)8C #E W%
B

HEIRARMALEERSERMERIAY, Rk
AEHERRAARP T ERK. RS SENEZ ARG
REBR . BEMEEMR, SR T 8Can M EER 37C. 17
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BB Om A S ST RGE B E 2 5 DESC H B BRIE 8 Cona
W —5%A4. Hit. kg 3'C RF"BERES"HIEWNHERT
WHEMKFEE BB ER NS HBFRENERY
EWELRRERZMET ).

46 ERVERANSENTNESRRE

— AN BRENBRIHAREEFEEL.© UBE
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FaBRERRCO,; QEWEPHFNR: DUAERY
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K. Bt MBAREEANANER IR EFENTRNES
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T A 488 .
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5 B&
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(D FREEFHSAETFCN RN EFHE
(—22.20, B FHAEANEESE - 26 7% A BFERF
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ERUFBREE PEHILFAEE TR FE 2300~2050Ma
.,

(DO WEREEREARTE -t EERERY
A ERABYEN=MIERRER —  BEREARN
EFMGFERAZ - GURRBFNAEERT NRISKY T
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