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Variation of Sr content and ¥ Sr/*Sr isotope fractionation during
dolomitization and their implications
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Abstract ;" Sr/**Sr ratio of dolomite is an important indicator for identifying source and characteristics of fluids related to
formation and evolution of dolomite. Meanwhile , the ratio has been widely used in study of seawater ¥’ Sr/*Sr ratio evolu-
tion of fossil seawater and strontium isotope stratigraphy. Thus,the existence and degree of influence of dolomitization on
the ¥ Sr/*Sr ratio is crucial to understand the geologic significances of * Sr/**Sr ratio of dolomite. However, no systematic
research of this issue has been published. The Geshan section in Yixing County of Lower Yangtze region has excellent
outcrops of carbonates including limestone , dolomitic limestone , calcite dolomite and dolomite , providing a chance to study
the geochemical behaviors of strontium during dolomitization. In this study,we systematically analyzed the Sr contents and
¥Sr/%Sr ratios of these carbonates. The Sr contents of these carbonates decrease significantly with enhancing dolomitiza-
tion degree,from 1358 pg/g of limestone to 94 wg/g of dolomite,while the * Sr/* Sr ratios increase from 0. 708 019 to
0. 708 182. An analysis of the relevant published data shows that the evolution feature of Sr is common to some degree ,in-
dicating that it may be attributed to the habitual behaviors of Sr during dolomitization. As Ca is replaced by Mg during do-
lomitization , the isomorphous Sr is lost simultaneously, leading to the lowering Sr content. In addition , lighter * Sr emi-
grates from the process due to the constrint of mass effect, resulting in higher ¥’ Sr/**Sr ratio. Therefore , the influences of
dolomitization on ¥ Sr/* Sr ratio must be considered when identifying the source of dolomitization fluids , establishing the ¥
Sr/®Sr evolution curve of fossil seawater and analyzing the age of dolomite,so as to obtain correct understandings.
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Fig. 1  Photos of Geshan outcrop in Yixing County of Lower Yangtze region
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Table 1 Major elements, trace elements and Sr isotope data in carbonate samples of various dolomitization degrees

from Geshan outcrop

St/ R R St/ AR
BVE BERS Mg0/%  Ca0/% v BPEORERS MgO/%  Ca0/% v
(ng- g™ ) ¥S/%s  4/107° pgrg ) Yss g/107°
CS-02  0.57 53.70 2096 0.708024 10 GS-04  3.48 50. 51 425 0.708 104 12
GS-06  1.10 53.10 1486  0.708 015 9 GS-10 2.6l 54.93 201 0.708 061 13
& GS-08 045 5613 1323  0.708039 12 CS-I1 576 4898 445 0.708031 9
" CS-12  2.14 53.07 464 0.708 038 8
FOGS-14 1,04 54. 60 892 0.708008 11
GS-13  4.62 53.26 159 0.708 048 11
GS-16  0.51 55.18 1175 0.708017 10
GS-15  7.36 48.59 140 0.708 065 10
65-23  0.53 56. 44 1174 0.708 01 13 GS-17 504 509 714 0.70809 10
i
g GS-03 1253 39.17 116 0.708125 13 = GS-19 159 54.23 327 0.708028 11
z GS-09 10.82  43.56 182 0.708133 13 F o GS-20 7.59 44.52 190 0.708 110 14
Fe)
HOGS-34 12,67 43.82 79 0.708180 13 GS-24 445 SLO8 229 0.708067 10
6S-26  4.19 54.11 121 0.708 055 10
CS$-36  9.52 47.73 106 0.708148 14
6S-27  2.40 55.11 673 0.708007 12
GS-05 17.86  33.66 76 0.708226 15 -
6S-28  6.10 50.37 261 0.708015 17
g GS-07 1529 36.03 98  0.708301 11 6S_30 5.4l 52 89 357 0.708042 5
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G6S-25  18.59 35.84 89 0.708 146 14 GS-33 5.83 51.53 121 0.708 075 12
G5-29 16.50  38.99 110 0.708056 15 6S-35  2.36 55.18 110 0.70803 12
2500 - 2500
. a o KE b o kE
o A HBRKHE 5 O A HBRKHE
3 by 2000 - | o
2000 \ p O KIREZ | /- O WRHZEHA
\ /it o HEH | =5 o HEH
\ ey : 7
_1500F 0 4 o 1500f o %y,
S o\ & s I O Wiy
= o ! = DZ\
5] \ w1
1000 - \ 1 000 \
0 0y
A AL
S00F A A A 500 P R
A TA-—— A
A & o - — A A —————
. A AR AAI oo Q0T Trgr-so | i OP%® 6, ¢ "77%~-0
0 4 8 12 16 20 0.708 0 0.708 1 0.708 2 0.708 3 0.708 4
MgO/% 87Gr/86Sr

B2 A4 E R I b Se & i MgO &t (a) LAY S/ Se fH 5 Sr &1 (b) HISEK F
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limestone and dolomite samples from Geshan outcrop
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