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Abstract Marbles are widely outcroped in the Dabie-Sulu orogenic belt, but they experienced different grades of metamorphism
during the Triassic collision between Sino-Korean and Yangtze Cratons. Carbon and oxygen isotope analyses were carried out for
marbles from Beihuanyang, Sujiahe, Tongbo and Susong in the Dabie region, and from Zhangbaling, Wulian and Pingshang in the Sulu
region. The results show that only the samples from Zhangbaling are characterized by significantly positive 8" C values, the other
samples have 8" C values close to 0 +2%0 (PDB). There is no correlation between 3" C value and metamorphic grade. The variations
in marble 3" C are considered to mainly reflect the features of the age and environment of protolith precipitation, in which the positive
3" C values can be related to global glaciations during the Neoproterozoic. All the marbles show decreased 8" O values relative to
marine limestones, with the lowest one at 4. 5%0 (SMOW). The regional decrease in 80 is consistent with hydrothermal alteration
during the middle Neoproterozoic, resulting in the very low 8®0 values. The fluid involved was mainly composed of surface water
without significant amounts of carbon, and thus is derived from the meteoric water relevant to deglaciation.
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Triangles denote sample location.

Sketch map of geology in the Dabie-Sulu Mountains.
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F1 RA-AEELFXEERERLRAN
Table 1 Carbon and oxygen isotope compositions of marbles from the Dabie-Sulu terranes
TR Hafi iy Yl Hzafi
R PRl 13 18 13 18 R Frih s 13 18 13 18
d CPDB(%o) d OSMOW(%o) d CPDB(%) d OSMOW(%) d CPDB(%O) 8 OSMOW(%) 8 CPDB(%ﬂ) d OSMOW(%")
Ta#s 00SS10 0.5 26.3 0.3 25.6 HIE  00SD-11 -1.5 14.6 -1.2 15.7
01SS21 1.0 25.3 0.3 24.6 00SD-13 -1.6 6.4 -2.0 7.1
00SS12 -0.3 22.6 1.3 23.0 00SD-20 -0.1 4.5 -0.8 5.9
00SS07 -0.9 21.5 -1.5 21.1 00SD-24 -1.2 5.3 -1.5 5.6
00SS06 0.2 21.4 -1.4 21.3 00SD-25 0.2 15.8 0.9 22.2
00SS05 0.2 21.4 -1.6 21.4 00SD-27 -0.5 19.0 -0.7 19.5
00SS04 -1.4 20.9 -1.1 21.6 00SD-28 1.9 22.5 2.1 23.0
00SS01 -0.6 23.7 -1.9 22.1 00SD-30 1.2 22.1 1.4 22.2
00SD-31 0.4 20.2 0.7 22.4
fi#1  00TB-03 0.1 26.3 2.3 26.9 00SD-32 -1.0 11.4 -1.3 14.4
00TB-04 0.6 26.0 0.6 24.8 00SD-33 0.0 17.4 0.6 20.7
00TB-05 -0.3 27.2 -0.3 26.2 00SD-34 1.4 23.7 1.7 25.2
00TB-06 0.9 25.8 1.1 25.2 00SD-35 0.2 17.1 0.7 19.4
00TB-07 0.2 25.1 0.3 24.7 00SD-36 0.9 24.3 1.1 24.6
00TB-08 2.6 25.3 4.1 24.5 00SD-37 0.9 26.4 1.5 27.7
00TB-13(A) 0.2 19.0 0.3 19.7 00SD-38 1.2 26.8 1.5 27.2
00TB-14 2.8 26.0 3.7 26.8 00SD-39 1.5 25.9 1.8 26.9
98DB01-20 0.8 24.4 0.9 24.2 00SD40 1.9 25.9 2.6 28.6
98DB01-5 0.4 22.8 0.4 22.2 00SD41 0.5 18.3 0.5 18.2
00DB16-13 0.3 17.6 -0.2 15.0 00SD-43 1.3 19.4 1.5 25.5
00DB17-15 -0.1 13.2 -0.2 15.0 00JN-06 -0.4 21.7 -0.3 22.2
00DB17-9 0.9 20.6 1.4 26.0 00JN-07 0.0 23.7 0.2 24.5
00DB17-10 1.0 21.5 1.2 25.8 00JN-08 -1.0 11.5 -0.9 12.2
00JN-09 -2.7 24.7 -2.5 24.9
JL#EFH 00HY-08 0.9 16.5 1.5 21.7 00RZ-09 0.8 24.7 1.2 24.8
00HY-09 -1.0 11.7 -1.9 9.5 97SL33 -0.3 24.2
00HY-13 -0.3 17.3 0.2 18.9 97SL34 -0.7 14.2
00HY-35(A) -2.2 L7 -2.9 8.5 97SL35 -1.4 10.6
00HY-35(B) -2.4 .9 -4.8 1.6 97SL36 0.2 18.9
00HY-35(C) -2.2 .0 -1.9 4.5 97SL 37 2.1 21.5
00HY-58(A) -0.1 22.4 97SL 38 2.9 21.0
00HY-58(B) 2.0 17.6 0.7 15.2 97SL 39 2.9 19.7
00HY-58(C) 0.2 23.0 0.4 25.1 97SL 40 2.5 22.1
97SL 42 3.8 22.1
JRAT 01SJH22 0.0 24.0 0.3 24.1 97SL 43 4.7 24.0
01SJH22-1 -3.2 23.2 -1.7 22.7 97SL 44 3.4 32.4
01SJH23 -3.0 23.2 -2.1 22.6 97SL 45 3.9 20.6
97SL 46 4.1 21.5
ZIEHE 01SJH27-1 3.2 17.9 97SL 47 1.4 20.6
01SJH27-2 4.9 19.4 97SL 75 5.5 19.1
01SJH27-3 5.0 22.9
gk /Al 01ZBL-18 8.1 18.0
¥EE 00PS-01 0.8 24.4 1.0 24.0 01ZBL-23 5.6 14.9
00PS-02 0.9 24.9 1.1 24.4 01ZBL-25 7.2 17.1
00PS-04(1) 0.9 24 1.0 24.1 01ZBL-26 7.1 17.0
00PS-04(2) -0.6 18.8 0.2 20.5 01ZBL-28 6.0 16.6
00PS-05(1) 0.9 24.9 1.2 25 01ZBL-39C 8.0 19.5
00PS-05(2) 1.0 12.5 -1.1 14.2 01ZBL-39B 7.9 18.7
97SL 76 0.0 19.6 01ZBL-39A 7.7 16.4
97SL 77 0.3 21.1 01ZBL-40 1.3 10.8
97SL78 0.9 21.4 01ZBL-66 3.7 23.2
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B2 K- ERERAIE P IEA 80 -8"C Eiff,

SRAEESOLE I 1 o BURARIRS IR 1, JRRRKT 87 C =0%M 8'° 0 = 18%0 B M FHE B, 8" C = 0%y I ¥4 JK 4 1, T
81°0 = 18%of R T RZMAS I RAR 8'°0 fEo 2-d B Ak oK F R4S (1998) , SELRAL I RE B T 2R I8 1, 2-h oP JIT A RF i 242K
H Zheng et al. ,(1998b) ,

Fig.2 "0 -3"C diagram of calcite from the Dabie-Sulu marbles.

Sample locations refer to Fig. 1, and data source is listed in Table 1. Dotted line denotes the threshold §'® O and 8" C value for unaltered
carbonates, §'°C =0%0 and 5'80 =18%o. For oxygen, the §'30 value below it is considered as altered. Circles in Fig.2-d represent the data
which come from Fu et al. , (1998 ), data enclosed by solid line come from Qinlin groups. All data in Fig.2-h come from Zheng et al. ,
(1998b).
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ThEHL X R A R Rk BB AR R R
P R IRAB S O LR VR AR A DA R R B R NS B,
BT HP LKA K 80 (ST 18%o0 ~ 30%oi5 [l P (I 2e) ,
HAAH MR X ERE 7 T < 18%HTuE (& 2f #12g) , K
AR K 8O (HFAKKE T 4. 5%0 (LI :4. 5%0 ~
32. 4%o0; T )\IE :10. 8%0 ~23.2%0) , ¥ KHEEH 8" C {HIE
BEIVETE 0 £2%0 2, } —0.6%0 ~ 1. 0% (B 2e) , HIEKRHE
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5.5%0( [& 2f) ;K ik s X K HE % 87 C (EFA B & T HA A
AR HX, FEETE 1. 3%0 ~ 8. 1%0( & 2g) .

4.2 BENERE

IR B IR 7 38 4 N T 2 A UL 8 AL
B REEREE —EWHERE L, ML R
BIEAR IR I 8 C HEBHR B TE 0 + 2%0, R 7EH T R
(2.4 ~2.0Ga) FIHi T A (900 ~ 570Ma) DA K — &8 FZH AR
o2 R fR B (Melezhik er al. , 2001) o H A oo AR
YA A B [F) L 2R 1E 57 8 © G 4 T 55 31 6] 1 AR 3t I
BALHBL(E 3) 3 BAEHE BT HJ2 DA R — 228 4 25 0 [ fr
FAFFIESE 77 #F B A A L, 2 23R A F 4 (Hoffman et
al., 1998) , FHKH-HE&RBEENEREVTRFHTER,
FRLARLKE R AL RAFAEN A S FRERFIML R T B E %
B FuERIKE W ERERFMER ERFEETENS T
W E K, Yang et al. (1999)BFR TR FZELEFIRE
R A F AR M8 AR IR S FIBE I A 55, 4007 7 ik 3R A
FLRARA Ce FH AN M TG AHTRLL
%K 87 C EHM LML,
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Fig. 3
Neoproterozoic ( redrawn from Melezhik et al. , 2002).
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Carbon isotope records of glacial events at

Although different authors gave different curves, but they all are
characterized by the approximately same range and trend. Two
shadow areas denote the time scale of Marinoan and Sturtian

glaciations, respectively.
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HE 3 A LIE S, EF T AR R g & ma =
WYk, BRI R FEE VKA R B AN BBk, B—
K Sturtian 7K )11 & A 7T, KA 85 CEBZNIE (35 3%0 ~
6%o) ; VKEABI R Z Bt 8" C (B 2RI T K , VK )1 178 55 2 1E] 4E F1K
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RiTHG 18] vk 30 B, 8° C (B JF 44 181 7+ 3 &5 18 (8" C = 5%0) ;
Marinoan VKEAZIEZ B, 87 C (B X T REF - 3%0 ~ — 5%0; &
TRJa XK E B 0%0 ~2%o0,

WA KA RS TR F AL R IE R, RAH S
VAR = BRBYIAHSR , AR 4 7 28 A2 ) &l T 2% 1R i
mRAEHE R IBUE A B K EME RS AEHEEWZE N
(Hoffman er al. , 1998) , Fioodr Ruk)I B A, BE IR A P14 R
BEIEFFE, AR EEHBEAYRER , Bt k%
A AR B35 1 S SR PR S A P B K &FET,
KRR F AL R AR 55— B R R VLY TR B R
MRBRE, FERNESEHEF T KPR FEALER AN IE
MR . VKA B Sk Z B B T IR BE i S B BRI, A 4 B R
W, 5 LA U e i 2R [ B AR, S C (B Bl 2 A IR Z )
FaE 2R SIRAE FE AR, B TUR B R R N, K
fli RALBR SR KIERE EF, Bl R & %5, Hob S ERLE
Wk C, 5% K+ 8" C T E

Zheng et al. (1998b) Xt K5I 1Li #3858 1= R AR MR 5 3k A4
REENRERMEHIT TR, EREAXLERHEEN
8" C {H7E 1%0 ~ 5. 7% /8] (& 2h) , Rumble et al. (2000) %t
F IO RIEAEMFRIEL T XN R, HFERAKAETRZ
J& WAE AR R &5 EBURBR 1R Al 53k 87 C [ MR ke
i (Valley, 1986) , H X i 8° C fEH R B LS F KA VIR
ATRARIE. BR BRI E BRI TR NERFEIERE, BRI
BRI R ALRAFE , 7T LHE -8 KA MR A 8°C
B SH T RS FRIN ZRK B R E R, Xt
KA G KIEE A B S RS MR RETHESA
U-Pb EEWAER], AR B AR F TG R (Ames et
al. , 1996; Rowley et al. , 1997 ; Hacker et al. , 1998 ; 2000;
#k €&, 2003),

Rumble ez al. (2000) B35 T b K53 F0 75 & 5 38 9 K 3
LRI T — MR 8° C AN +3%5h , ARSI 87 C
THERTE — 1%0 ~ 1%0 2 [8] o 33X BT 43 423 A [R) 07 o oo A2 1 25
ABAMEMBREINRER, N7 —FEHEE =S LMk
st Fa AR RABILFREH WH, 488 ARMN
KB-75 8 IX 155 B -8 1 R RS Bk [F] L RAF SR 45 R LA
B A SO R AR o R 3 F B[R] 2. 2R 20 A 80 , T LA R A A5 2]
KA-HEREEREF MRS HE (B 4),

ME 4 FATLE W, KA 95 & KHE 3°C i 5
AR Z R EL IR, M5 HEE KE TR/ 3
TR, BRIRETURRAT A AR I8 O B R B AR
RIEA A LB A Y A E R BHKE 8°C A
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Fig.4 Carbon and oxygen isotopic distribution of the Dabie-Sulu marbles.

Triangles denote sample locations, data for the locality of filled rectangle is after Zheng et al. (1998b) , and data for the locality of hollow

triangle are after Rumble et al. (2000)

(0 +2%o0) LTS EIST , Hofh b X K HA ) 8° C HAT LA
FOCEACEIVK) N E AR . FEH12 8" C fHHN 2%0 ~ 8%olt)
IERH 7T B85 vk )i 25 14 o 9 (8] vK # 48 3¢ (Jacobsen and
Kaufman, 1999) , [E7K#AE], RZKF R, 497 R KiE
BE LT FEvKEAE R IR SRS K R H , A8 WL B4 TR 3 3R
HERANA, 8" CHRBE I . Froodr 1R 4E I 18] P & £ Rk
JN BB TR R A R IR , AT & RS Bk [F] AL 3R
HR I RIERAL, RSB P RET Tk, RATX
ARSI AE RN KRB EH#HT TREAME ST, R
RRFEFRBERAREB N REEH S AEF KT 0.7072
97 Se/*Sr LB (R R FBHE) , X AMERFIESH K 87 C
H—& A LR R X S K B E TR A R ULAR A X2 7E 600Ma 22
RIS R AR, #E— 2B IE T = 53 ol ARk )1 3 e st AR
LHAERE, B—E,ERMFR P IHFRE RIARAN
OV C M, MX MM (K E — 5%0) i B RYEE N &
B VK B 25 BRET BT TR MR BR ER B oo Xtk , RATTIA
AL ERB-HEE LT, RN HRE TR FI B 285 B8
FUMIREHEE LB B TR . BARE— X B il R
3°C AT A E S Z BN MR  HRRATBT oM BB
Al R R — AR A AR b B T KB 80 C (B AR
AETE R — 1. 6%0 ~ 5. 5%0, 3 )\ I HB KA & 8° C fH A AALTE
FEITE 1. 3%0 ~ 8. 1%o0, 22 A0 FE 43K 8] T%o 2245, W] REX B F
VKHA- KB AR IR A 87 C (A TR AR 1L

4.3 SRMEST

AR R A B FIRE U a7 B R T
AVEFI (Hudson, 1977) o K Mg /K HUTYE i Sk B, AR
PR RAF B 1BK IR K SIRIRES Z Bl R AL R 518 o
RIEMBRBE LR (Zheng, 1999) , KAV 1 370 (&
iR 25%o0 — 30%o , Z J5 7E A AR T I TR F AR il RS0

VER— & MR IR 5 9 8" O (B 3 18%0 ~ 20%o ( Hoefs,
1997) B ffE TR B Rk 8°C EH, HiL, 7 3°0-3"C |
EHER 300 5 8P CEZ BIAARRAE b—i 2 h T/E
AR FFAE R, T ARAR S PR 8" O B P AR W R 188 0y A i 72
KPR ZE e (Guerrera et al. , 1997) , FERFI-FHEHX , TTE
B ER XU KIS (Zheng et al. , 1998b; Rumble et al. ,
2000) ¥b &R 4 328 s 28 A AL o BH L 5 5k N I8 45 b X
FIRHRA (A30) , H 8" 0 (H#8A AR BE M FA , 3P ek
KRBT 4. 5%0, X RiFY 8° C (H MK (E 2) , KHL %2
BEUIK-E RN TEAS A KA X R KRB RAE
FIH 80 AR FIEML (3" 0 > 18%0) , H 27 £33 itk
RMTFEES TRA-BASMBRREERR (B S5), &
B2 P, B S A 80 (A 8" C NS T 5
A210.5%0( Zheng, 1999) , TAEE 5 H, TEHS A AHSE HE X
KEEESFEZAK 80 EA °CEKFHEAK %0
EHM CE, WHASAS FRAZAFEEARME S E
AV TR AR T —E B E R, Bk
HEWT , K- 75 3t XK 32 8 427 32 51 KV (ER [ AR B
HITAARAE

B EZ A BR AT R B RS EBRR IR
R R ZLW AR BRER AL VE  (Valley, 1986) ,{HiX I
AERA-FEAHEETH®0 WEZEFEHE, Rumble et al.
(2000) WER ), KILE PRBILTVERES 3 C HZE®K
AN R PR MR BB BRER LR, P C thah
—EREREK, HHE Rumble es al. (2000) X} 75 & AR & R
IRAB S FEA o RIS B S A 4 R, L 50 B 7E 18%0 ~
25%0Z 18], 5 R BE 225 4B 780 FE L TTT 8 O [HENIKIA 5%of A 51
BT ERHA B BN, U6 B8 = 7R T AR P i B B R £
WHARERAHEEO TN EEHNE, Zheng et al.
(1998b) i, X F'* O T {2 i T =B 40 - Bl it 488 2 T K
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