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Fig. 1 Changes of seawater 5! O values with salinity
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Fig.

3 Changes of 8'%0 values of water samples from

the western Scheldt River mouth, Holland,
with salinity (compiled by J.M. Schopf, 1980
based on Mooks data and the materials in
1975 of Stanton and Dodd)
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Table 1

Approximate values of 8!3C in different
matters(compiled by Schopf, 1980 based on the

materials in 1964)
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Fig. 4 Distribution of carbon isotope in carbonate

rocks and concerned materials (compiled by
J.M.Schopf 1980, based on the materials in
1966 of Degens
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R2 TainmiNBRPHNEMMBERREZIA (#BDiane and Seward, 1978)
Table 2 Isotope compositions and Z values in
Tainni shell bed (from Diane & Seward, 1978)
HBA CB2K) o] E-3 5:3C(PDB) 5180(PDB) Z -4
]
N138/741812 Sﬂ’mﬁfm 1.51 1.85 131.81
N138/677852 C.gemmnlata 1.39 1.50 130.90
V.enericardia
N137/475897 Puf;‘:r;m ' 2,02 2,18 132.53
N138/588870 V. purpurata 2,09 1.75 132.45
N138/757838 V. purpurata 1.92 1.97 132.21
N143/980696 V. purpurato 1.11 0.74 129.94
®£3 REAHT-HERSARFAUREARRZM, BEXLEE998)EEX
Table 3 O and C isotope compositions and Z values
in the beachrock of the South China Sea
(after Wang Yinghua et al., 1983)
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H—81—2 o WA 27.71 3.68 [ 0.68 [ 126.86
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Hoas | ww | | _ R T R G
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Qyo—3 3 ) ‘ 24,40 -7.06 l ~0.85 122.04 )
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Fig. 5 Sketch of relationship between different
rocks and 5!2 C values
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$£5 FRARPRHR (XREFMOEEDR120, 513CAEER)
Table 5 Comparison of 813C, 3!%0 values in the rocks
originated in different sedimentary environments
or diagenetic environments
! s gisc | FHH(PDB)
%8| 2 ow e ok o= % B
] SMOW | PDB | (PDB)| 5180 313C
|
G—Xl 7 * ’ AR lr“m‘eﬂmmﬁ [ 23,12 |—7.3o7'—-1.34'—7.307 ~1.34 | WAKER
Sm—ei;‘k%ﬁ'“ﬁg €y ‘mm&g 21.92 [—8.67 | —1.31 ek Yk B
Rz—eiﬁ“"g’.(ﬁmﬁ)gﬁ Om [MiLEENER 22,17 (—8.43 | —2.36 | —8.67 | —2.64 | YKEEL
ei—sfTel D BR ooy [kmmumEx | 21.78 882 | —a.25 Bk ik
— |
mp—54 %E'f”‘ﬁﬁﬁg € |[TTEMEEZL 2180 |—8.70 | 0.3 | ’?gf’;f
; —8.77 | 0.27
%28 %ﬁf"ﬁﬁﬂg p %?w%agq— 21.76 |—8.83 | 0.16 | ﬁ(ﬂgﬁﬁf
Sm—8 gﬂ"ﬁﬁmﬁ; v |WERE } 22,00 |—8.51 | 1.23 | —8.51 | 1.23 | MAZH
N 30
Urey, 1948) M, FHMERAHE % A =T
( Epstein and ofhers, 1951, 1953 ) jn Bl 20l
IS4
Rkt 2T
BRI R L EEHR (H.Craig, ok
1965 ) BB RHRETEAX L. -
o — _ 0 1 1
(3C-dw)? 8018 %

PFEW (shackleton, 1974 ) X} LR 4
ANHE—FHBE B HBRERER AN,
t°C=16.9-4.38 (3C-3dw)
+0.10(dC-dw)?

HPELTBEXE:

8C: 3CaCO;+ 2HsPO. ( 100% ) =X Cas (PO ) 5 +3CO; +3H,0

HFEICO. KIS 2O

dW: 25CHy, FRMIRRMCaCO8E5 (fhARAERA. H8)
R 58K FERNCO, RS BOH

SCH M AKX aCO,-CaCO, 25C

m7

SEORBEME: #E= 35 %
5'SORGMmEYaE{L; 2RIk =35%

($#).D.kF R, 1974)

Fig. 7 Changes of 3!30 values
with temperature when salinity

=35% (after J.D. Milliman, 1974)

1+8C0,/1000
1 +5CaCO3/1000

R4, BI3C=10.25+1.01025%3CaCO4

=1.01025
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25c 1 + 3C0,/1000
dwH MAKaCO, -H,0 1 +35H,0/1000

KA, BPdw=41.2 (#dH,0=10)
oA ERY
ERFARBRKZEE AR T HILA AR RER LK
C1) BARERLRRSBM
C2) BRRZBERAERZN,
(3 ) gk 5 M K ULUE it R B B BR £k 2 B 7 72 3 Al K P4
C4 ) A MK B, W BEZR L3R B2 M R m
RERMRFEEHEKREBREXREFRERK, EXARTHEREFQUT - Mo
ROR, HESABRBRENTREERWER, UM FREFEARMH, XBEK
R

(1) HHAKER PO/MEMRM AR RAmARERNAEL, HREE, 3 °0f
B, XM TESS. B3A LSRR ERN RGBS P COfM 2 b
AR COEMEHKBR—HERBTRR, AARREE, ZRAFEHRNEREK, &
AR KRB AR AIRE, o' COERMAAD, HEHRNIBES FRERERIR I FURK
HEEEE, Bk, BEPERUAHEM OEHENMNTRERESE R X, S
HIWOAT, X—RESRARERX,

C2) REFEY, ESRABKEREREDPEHBYBOLT, WATLISW RS
A, HXFHHRAMN "OEHALNKNEKRBREFITHN, WEENS M ARKE
TUBR B 75 55 JA B K AP 8 A T BB R

(3 ) HAFEKMI OMMAERE, WEBREH KK COM 5 IE KiFKH
d'POE MM, HTRERSERM

C4 ) KRPYPOEAEMRABE ERIMP T KERMIRE, RAERTUKX B BER &
15 *OfF, MU ARXRRTEREETHBRIERS,

BT LR XEERK RN, HERNEARX—FENERFEESE,

BAER PR BELERIER. B 26 AER, oK BRERBERBILRYPEHd 0
HREERNEL, FHUOEHERPRS COERMYTLUBRERMBRERE ($£6 ).

MEPTUEN, BERS (EERER. B64ER) BEMM X, 2A K
S!POMEM*KM /AN, MRUPDBIIRHENS *OH AT FRME.

B XN B TUR Y b COMF HBMR W, BoaRBEREN, ME H R
Yo PO MAK, MARZFERO N HO! /=& [ & 2 M ZEHS  *OfF s
BXBEZEN, WXFERITHRG TR OEEmE L, PHEHO H50 ' 2ZHH#TR
PR ZHMERY PORMK, RABRERX, SOERKMBE. HE, —BkiF, &
BeaE P RO TS EMAKRH AL, UBTRLEBERFEBRRYTHEAR
ERMRKEENELE T - MO PERE . Bk, RITGRELEI KA
APFLERAKES ' PO MM T SR A BB A2, BIR VIR o 5 AR A BE R v DA 3
#o BE, BREREERT=ENAMURZHRAERNRBARY THY OR T Hik

=1.0412
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B, BEHARPH OREMETHBTIRYMO *OM, Ha, RNGEEHLR
AXHERBE, UIRGEHEARIOMEREBBEZRIFEN € XK, NEW
8.

RAMBEHBRBRRAERZ—, ARAERSREERENBRE, BRHHE
REEB K (63.22—64.09C ), 3'*OfiJ8F -8.67——-8.82 (PDB) ZJ§; H =A 4k
EREERIERR, HE2EMEROBEFAR. RERFHO MRN8 = B E
B, BdRTERE, EAEREAZA L REFERHBUELEN LR, KNEREHE
WEER, dSUOMBIE, ABEERENBAB AN OARA -12.1(PDB),
HHARERXN64.22—71.07C BEEBEASRENRRBEANED, XA APH0
HEwmEA, ERHFGEMERE P0OM ( -10.49—14.01) ZAHER i E, Hit
HIBBEEAT5.11—103. 01 CHIE BT A R A SRR IR BRI IR, AR T W Ea61
PPOMEREBEZHMERRR, REEHRR, 3 OHBE

26 TRARBELNR6OMRRHAN

Table 6 &!%0 values and diagenetic temperature in

differeat rocks

18

— y:*0 R (KD Huwmr
@ 8 B RI 2 5 X x i .

SMOW | PDB REFHK te)
R—4s| O:h | RBEHES MLEAZEE | 23.52|—7.02| AW 53.56
G—x| mr |x = FEXPEER | 2832|731 % W
Re—2| Oun |mmrums WEBREE | 23.03 ’ —7.60| FREWT 56.46
Sm—6| €2z ig*ﬁﬁﬁﬁﬁ W Rk E 21,92 | —8,67 oK Wk 63.22
R:—6| Oin ig(ﬂﬂ)ﬁﬁ WAREERES | 22.07 | —8.43 | BOKRE 61,68
€:—5| €az ﬁ%;{gﬁ)&ﬁ JER AN A % 21.78 | —8.82 WK B4 64.09
W—28 €2z RRAEFMBERRES|LFTHTRY +H| 21.76 | —8.83 [ FEWHT (&4 64.22
Sm—8| €2z | REAMBEKRAZE|WRKE 22,09 | —8.51 |[RBET (=4#) 62,17
M—30| €z | FLIRWAE RE[FERL S 20.74 | —9.82 |FFWMT (E4)|  70.68
56| € | WRANBWERETFHFRATH] 20068 [ 0.7 WL () 71.07
M—ssj Biz | RAMMT S Iﬂdhﬁé% 20,06 [—-10.48 [FFRMT (K& 75.11
85-10-5 FE s ’ﬁ‘ﬁi 18.43 |—11.70 | BREx 8612
Cy-81| €2z | BRARE Iummﬁ 18.39 I —12,1 | #MLip 86.39
85—5—5| B RE RS [trﬂi 17.48 l—1z.e4[ E&R 92.78
85-10—7 HRERE ’Hﬁi 16.30 !—13.79 l " 101.31
85—5—1 0RE RS l’a‘ﬁ 16.(11—14.01 L ’ 103.01
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RAXEERT DRBCATFRB BRI, AWHBREETHARKY OHS R ABRE
BUERERR: O POMMIE, RARERR, RaBBElk,

., & =

BE. RBERERNE SRE, TRER— I THHVIAE, Ttk & RE
W, BRLTHEENE, TRMAENEBPEIPR, EZ, = T4E%R, AP EENH
JIOMIHFRE MR LT, A HI CHABELTRBEUFENE D, AXMKX
FEHT —LEER.

LR, WMTILREIST M AR 4 iE.
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HHEAR AR RN S HRERTTN,

(3)OV 5O MG LR MEB R, Hd oMM BRERMAET TR, B
SUOEENERFNER FREXMA, BEHHEBKAKEESHK K A Bd OM &
fol, BTLL, HHARE Of ML R s A,

(O BRI COEENEBBFMET PREKB A, FTLUUHERUERR F HHHE
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RELATIONSHIP BETWEEN CARBON AND OXYGEN
STABLE ISOTOPE IN CARBONATE ROCKS AND
PALEOSALINITY AND PALEOTEMPERATURE OF SEAWATER

Zhang Xiulian

( Dept. of Geology, Peking University )

Abstract

This paper mainly deals with how to determine paleosalinity by means of §13C,
In addition, the determination of paleotemperature is also dealt with by the use of
8180,

By a thorough analysis of the systematic data,the author has reached the follow~
ing conclusions;

(1) Both 3!80 and 8!3C values relate to the salinity of medium and the chang
shows a trend that the higher the salinity, the higher the & values. Therefore, it is
feasible to distinguish marine limestone from freshwater limestone of Jurassic period
of more young ages by the formula of Keith and Weber; Z=2.048 (3!3Cppp+50)
+0498 ( 3180pap+50) .This paper gives an example of analysing the beachrocks in
Hainan Island, South China.Ilt shows the relationship between isotopes and salinity.

( 2 ) The 3280 and 8!%C values of the tediments (rocks ) older than Jurassic have
been greatly changed because of the displacement of the isotope elements during the
long geological time, so that the paleosalinity determined by the 8!3C and 5120
values of ancient rocks would not be reliable.

Through the study of this aspect the author suggests that in the process of dia-
genesis,the exchange of carbon isotope between rock and medium is much weaker than
that of oxygen isotope. Since the Cambrian period the 81°C value has not notably
changed,hence, it is feasible to determine paleosalinity by using the 8!%C values.

( 3 ) The exchange between O!® and O!® after sedimentation is strong and the 520
value changes with the geological ages, that is , the 5!%0 value increases from old
to new rocks, so that the 3'20 value of ancient marine limestone would approxi-

mately be equal to that of freshwater limestone. Therefore, the 330 values in an-
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cient rock can not be used on determining paleosalinity.

(4 ) As the 8180 value increases with geological ages from old to new, so that
it could not be used to determine paleosalinity.Since the 3!%20 value of ancient fa-~
cies rocks relates to the diagenetic environment so it cam, no doubt, reflect the
strength of diagenesis.



