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Fig.1 Distribution of islands and reefs in the Xisha sea area and location of well Xike 1
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Fig.2 Lithostratigraphic column and sample locations of well Xike 1 on the Xisha Islands
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Table 1 Position and content of dolomite in the well Xike 1
%' Fi%/m JEFE fm HbJZAEAR Hz=A 8w/ %
B 288.64~303.58 15 E¥g 90.90
B 375.37~411.88 36 b 91.50
2= 423.78~575.9 152 Erhis 92.40
= 620~635.06 15 rh R G L 2 — B 75.85
BH 759.1~775.05 16 b Gt L B 93.90
BN 972~1019.8 48 rh O g 1 2 B 61.70
Bt 1032.5~1187.5 155 s 82.50

(GSR-5, GSR-6., GSD-9) fll5s AREM AT IE . fi

FH HL R A 55 B 16 (ICP-OES) X £ &t &

Ca, Fe, K, Mg, Na, P, Si #E17llis, /ML #e i,

K E BRE TR AR, TAEMZR, P Ie R T

VERhZE AR SEPEIITE 0.999 99 L) |, Al Fe, Ca. Na,

K. Mg. P. Sr WX A5 1E R 2 <0.5%, JTCEK P A4
X FREDR 22 <1%. B. Al. Sc. Ti., Sr%F 20 Fhiy &
TG & AE HLB G 5 B BT A (ICP-MS) il
FE, R EPRZ 0 R A TAEZ, AR
T AR A EPES AE 0.999 99 LU b MH5d 72

o, 1 mg/L B ARIAE M Rh RS a9 e & PEEA T
W, Iri oG 2R AAR T R ifE I 253 <3%., 3akah S

H PR L A m R
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Table 2 Test results of major elements in layers of dolostone in the well Xike 1
IWt%

FE CaO Fe,05 K,0 Na,O MgO P,0s Sio,
R/MA 36.7 0.016 0.018 0.256 12.559 0.045 4.930
FE—(N=2D) RRAE 45.8 0.079 0.048 0.945 21.357 0.081 13.870
FEIE 39.2 0.037 0.030 0.455 19.711 0.060 9.589
H/ME 32.5 0.012 0.009 0.137 17.932 0.044 9.710
JZ(N=23) RRAE 37.9 0.210 0.046 1.486 21.252 0.095 24.600
FHME 36.7 0.069 0.027 0.420 20.130 0.060 14.234
H/ME 34.3 0.008 0.006 0.053 1.514 0.013 5.100
JZZ(N=64) RRAE 522 0.232 0.061 1.008 22.374 0.075 19.390
FHME 37.8 0.037 0.018 0.295 20.140 0.038 12.094
H/ME 36.5 0.007 0.008 0.056 5.830 0.016 0.000
JEPY(N=5) RRAE 52.5 0.085 0.052 0.694 20.785 0.051 15.160
FHE 41.8 0.029 0.024 0.311 16.490 0.039 8.576
H/ME 34.9 0.012 0.011 0.100 18.842 0.030 8.900
JZEF(N=9) RRAE 38.5 0.081 0.036 0.887 22.088 0.057 17.670
FHE 36.9 0.040 0.020 0.334 20.452 0.043 13.299
H/ME 30.7 0.002 0.008 0.145 3.042 0.025 3.180
JZ7R(N=18) RRAE 514 0.261 0.075 1.054 18.619 0.083 28.680
RRLiE 38.1 0.041 0.021 0.443 13.416 0.053 17.966
H/ME 29.5 0.006 0.003 0.069 1.168 0.013 6.960
JZ2HE(N=69) RRAE 51.3 0.196 0.074 0.472 19.950 0.086 30.160
FHE 334 0.039 0.015 0.153 17.938 0.053 22.154
BAE A (N=209) A 36.4 0.041 0.020 0.293 18.715 0.049 15.810
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AL IE BN 1.514%~22.088%. ¥ 7T EH =&
MgO 5 CaO Fll SiO, A e PEMTF 5T (5 3), L B4
JZZ AR G REL . B Ge it 2 5 T AR AT AL, A
REARZ B R AN, fJREfEER SES
ZIFRI WA A TR S A
Z ] AR R OCR, KPR L IR B AR .
o3, <600m HIZXZ(E— EZ 2= 6
FHEJE 203 m) . 600~1 000 m JH )220, JZ2 1.
ZN, AHEE 79m) . >100m MIEZ(EL, B

155m) . 4Rt B, WE =5 MgO 5 CaO
1 Si0, A S IE (K 4), 25 R k% . IR
JZ 89 MgO il CaO ¥ 5 B F W AR E R, H A
AE IR BIRJZ R U 3, TR)Z MgO #1 CaO 1y
TUAH M e o, Ul AR R 2 B = A AR B T
Si0, 5 MgO 7E{R )2 XA A i 2 ZEh 2 5
H—E IEM M, 155 0.36; 75 IR JE X B Si0, 5
MgO Y IEAH MRS, 223T 0.57. M. o )23
KH A FERITRN TS =R S) A LIE 24
B rEZ TR ERAR, IRZHHTER
SF-E AR H R R/, T Sio, F R R R
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Table 3 Correlation coefficient and significance value P between CaO and MgO, SiO, and MgO in layers of dolostone

Jm— == =0y =5 JZIN Zt
CaO5MgOM K R -0.870 7 0.833 0 —-0.789 2 -0.9749 0.2657 —0.961 7 —0.886 7
CaO-5MgO & E VP 1.37x107 2.38x10" 5.77x10°" 4.76x10"° 0.49 2.03x10 " 3.91x107*
Si0, 5MgOHI K F#H 0.536 5 -0.909 3 0.164 8 0.869 5 -0.580 0 0.879 8 0.569 6
Si0, 5MgOf) Z3EMEAEP 0.01 3.12x10 " 0.06 0.10 1.50x10"° 3.25%10"

VE: <0.05SAfFTERENE

x4 X P IREAZEH Ca0 5 Mg0.Si0, 5
MgO X RHE REMEE P
Table 4 Correlation coefficient and significance value P
between CaO and MgO, SiO, and MgO in the dolostone of
shallow, middle and deep zones

w2 )z Rz
CaO-5MgOM 5% R 5L —-0.656 5 -0.788 1 -0.886 7
CaOE5MgOM BB P  3.88x10 "7  8.60x10°  3.91x10
Si0, 5 MgO#H % R %L 0.069 9 0.365 5 0.567 0
Si0, 5MgOMI R E P 0.46 0.04 3.25x107

VE: <0.05SAfFTERENE

x5 X B AXEHCZEIELETHEE
Table 5 Average content of major elements in the dolostone of

shallow, middle and deep zones
/ Wt%

Ca0 MgO Fe0; P05 K0 NaO o SiO,

WE S 37.84 2005 0.044  0.047 0.022 0353 12.079
HE 3834 1588 0.039 0.048 0021 0392 15186
WE 3340 1794 0039 0053 0015 0.153 22.154

32 WMErZEfTETRE

METTEMRRLE R 6, TTLUEF 7 RAE S
Al Ti, Zr, Sc Fll Th 385 /NF 2 BRES 22 ik
FRth b oY 7 BAS S VR

AT 1.909~9.554 mg/kg; Mo “FX&HAT 0.140~
0.389 mg/kg; U V-1 & &4 T 0.501~4.344 mg/kg;
Sr & AT 184.944~285.776 mglkg, H=E
FHHAKM UL V., Mo Al Sr{H. ZrBixtik. o iE
JZ2 U, V. Mo 1 St ¥ & i rit 5 (R 7), &
PR AR KRG VO U R RREE, 152
XIE VR U MERERDZEW 252 %, '
JZ Mo ({E FLBc BT, 1 PR 219 Sr (R Rl % TR
BERS IS AR IS . L T RJZ V/Se il V/Cr
SEEE S A AT B/Ga Fi St/Ba “FH{H
DRI I

4 HHe

4.1 BEEHIREIFR

% AN VDR 1 2752 T B SR 5 AR T,
G K O B R A b L AL T
Zr, Sc il Th 7z FIT RS 03 B b R, AL
5 PR A 7% B BRI 5 7 IR AL T Zr,
Sc Fil Th {20k A FREERE, fiA T
8 HH 2B Al i AL<3 000 mg/kg, Fe<<0.45%, Th<
0.3 mg/kg, Se<2 mg/kg M, H32 F) U5 i T 22
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Table 6 Test results of trace elements in layers of dolostone in the well Xike 1
/mg/kg
W ITTR 7 B E= =L BT JE7N L AERERS U RBRER 2R A
B /ME 12.236 5.550 4.430 8.805 34.713 55.516 41.184
Ti SN 63.870 108.121 131.175 72.230 89.901 299.868 381.004 400
SFHIE 30.882 42.984 22.249 32.616 53.371 121.133 95.857
o /ME 93.726 89.125 45.191 65.701 88.556 55303 84.469
Al WA 991137 3191.563  5299.111  891.471  587.954  2633.081 1765.158 4200
SPHIME 332346 1307.560 457.073 384.526  308.530 561.604 442.430
o /ME 0.257 0.147 0.137 0.346 0.261 0.285 0.347
Zr SN 1.846 1.915 1.281 1.579 1.379 5.466 5.171
SFHIE 0.652 0.895 0.577 0.804 0.708 1.352 1.208 19
o /ME 0.331 0.226 0.212 0.322 0.203 0.346 0.253
Sc SN 0.549 1.107 0.694 0.500 0.630 0.903 0.848 1
SFHIE 0.453 0.440 0.374 0.439 0.360 0.559 0.453
o /ME 0.043 0.030 0.019 0.038 0.044 0.048 0.047
Th SN 0.186 0.349 0.274 0.195 0.227 0.429 0.963 1.7
SFHIE 0.103 0.102 0.071 0.113 0.101 0.141 0.142
o /ME 1.237 0.339 0.350 4.109 2.004 0.370 0.592
\Y% SN 10.707 10.261 25.966 11.967 22362 7.720 31.826 20
SFHIE 2.377 3.139 4.197 8.234 8.196 1.909 9.554
o /ME 0.044 0.078 0.031 0.058 0.047 0.042 0.028
Mo SN 1.682 2.542 1.376 0.350 1.042 1.545 1.559 0.4
SFHIE 0.217 0.389 0.176 0.140 0.307 0.230 0.206
o /ME 0.735 0.461 0.510 0.770 0.487 0317 0.384
u SN 2317 2.956 3.004 3.452 16.491 0.635 13.511 2.2
SFHIE 1.169 1.070 1.159 1.705 4.344 0.501 2.489
B/AME 240.700 175.300 166.800 192.000  169.300 176.900 187.700
Sr B®AME  376.800 264.000 537.700 271.700  202.800 425.800 526.500 610
SPEIME 285776 210.874 209.189 217.720  184.944 250.889 231.986
o /ME 2.814 1.455 1.212 10.795 4372 0.737 1.901
V/Sc SN 12.128 30.539 72.107 23.928 63.168 8.550 72.846
SFHIE 5.409 6.608 11.539 18.067 24.354 3.169 23.313
o /ME 0.121 0.043 0.038 0.271 0.110 0.024 0.091
V/Cr SN 1.254 1.486 2918 0.679 2.072 0.486 3.002
SFHIE 0.468 0.540 0.414 0.445 0.569 0.119 0.796
o /ME 19.274 3.178 4335 5.435 14.816 4.967 8.008
B/Ga SN 73.912 163.711 147.777 57.495 105.234 69.986 86.939
SFRIE 43.941 36.786 60.035 33.087 64.408 29.659 35.411
o /ME 33.421 40.444 18.781 50.086 13.490 12.329 11.674
Sr/Ba BAME 112.020 106.453 175.044 177.605 64.644 172.538 133.263
A 77.080 69.347 88.117 98.117 46.605 77.721 65.274

T AEREE VY R BRIR S AT EE R B 275 30K [26]

BT 7 NZ A A1) AL Ti, Zr, Sc Fl Th~F
B R S N B N s = & LV - /3 P N e S
o, Hiff R AI<3 000 mg/kg, Fe<0.45%, Th<<
0.3 mg/kg, Sc<2 mg/kg. H, ATLLAPEERL 1 I

F 2 T it B2 o 2 Bl VRS T DL 20 AR 3. A
HER AL A EE B PR 1 M o R & K Sio,,
FeRRIZE H & Si0, FH& ik 22%., 2
19 S0, ANk [ B VR S, HORUE H A . P AH
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Table 7 Average content of trace elements in the dolostone of
shallow, middle and deep zones

/(mg/kg)
MEITHR ®E iz W=
\Y% 3.618 4.666 9.554
Mo 0.229 0.237 0.206
U 1.142 1.770 2.489
Sr 224.440 227.159 231.986
V/Sc 9.297 11.455 23.313
V/Cr 0.451 0.296 0.796
B/Ga 51.955 39.968 35.411
Sr/Ba 81.973 72.156 65.274
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Mo and U of the dolomite
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Table 8 Comparison of diagenetic environment of dolomites
in the shallow, middle and deep zones
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SPATIAL DISTRIBUTION OF ANKERITE AND DOLOMITE IN THE XISHA
ISLANDS: EVIDENCE FROM GEOCHEMISTRY

SHENG J iangyuanl’z, FU Heping“, MA Xiao™*, XU Hong2’3*, ZHAO Qiangz, CHEN Xiangyus, LI Xushen®,
ZHANG Daojun’, LIU Xinyu’, YAN Zhuoyu’

(1 Yangtze University, Wuhan 430100, China; 2 First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266071, China; 3 Qingdao
Institute of Marine Geology, China Geological Survey, Qingdao 266071, China; 4 China University of Petroleum (East China), Qingdao 266580, China;
5 Sanya School, Sanya 57200, China; 6 Zhangjiang Branch of CNOOC (China) Ltd., Zhangjiang 524057, China;

7 CNOOC EnerTech-Drilling and Production Co., Zhanjiang 524057, China)

Abstract: Dolomite and ankerite are widely distributed in the Xisha Islands. So far, seven layers of dolomite have
been found in the well Xike 1. The seven layers of dolomite may be grouped into three zones, the shallow, the
middle and the deep. The shallow zone is less than 600 meters in depth including the layer 1, layer 2 and layer 3
with a total thickness of 203 m; the middle zone includes the layer 4, layer 5 and layer 6 with a total thickness of
79 meters and occurs in a range of 600~ 1 000 m in depth; the deep zone includes the layer 7, 155 m in thickness
buried underground more than 1000 meters in depth. The geochemical characteristics of major and trace elements
of the seven layers of dolomite are studied in this paper, while diagenetic environment and genetic model dis-
cussed based on the newly acquired geochemical data combined with previous research results. Dolomite in the
well Xike 1 was far beyond the affection of terrigenous materials, high content of SiO, may come from the vol-
canic activities surrounding the islands. It is evidenced that the dolomitization in the Xisha area happened in an
oxidation diagenetic environment, but the intensity of oxidation is different in the shallow, middle and deep zones.
The paleosalinity of sea water was high when the dolomites formed, and there are slight differences between the
three zones. The content of strontium in the dolomite of the well Xike 1 is generally low, as it was strongly
leached by fresh water in an environment of reef platform with relatively shallow water. Comparatively, the influence of
atmospheric fresh water was strongest in the shallow zone, followed by those in the middle and deep zones. The
diagenesis of dolomite in the Xisha Islands is influenced by many factors, such as high palacosalinity seawater,
atmospheric fresh water and water reflux infiltration.

Key words: Xisha Islands; well Xike 1; dolomite; trace elements; diagenetic environments; genesis models
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