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The Late Quaternary Carbonate sand deposits at the Xuande Atoll
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Abstract: Carbonate sands are the common clastic deposits formed on the surface of carbonate platforms. Understanding the
depositional processes of the deposits is of great significance to the development of carbonate sand resources and the con-
struction of modern artificial islands. On the basis of the latest drilling and geological survey data, the distribution pattern
and vertical evolution of the Late Quaternary carbonate sand deposits at the Xuande Atoll, Xisha Islands are studied in this
paper. The results suggest that the centennial scale depositional process is rather complex on the South Island, and the inter-
decadal sediments are mixed each other and not conducive to the study of centennial scale sedimentation. The boundary at
18.39m in depth on the Woody Island is defined as the boundary between Pleistocene and Holocene. The Pleistocene deposits
of coral reef limestone below 18. 39m were formed during the submerging period of the platform. Upon the boundary deposi-
ted the loose sediments of coral and shell bioclasts formed in the initial period, expansionary period and stable period of the
coral island respectively. The bioclastic deposits at the Xuande atoll were firstly formed during glacial MIS4, mainly on the
Shidao Island. A large number of coral islands appeared at the Xuande Atoll after Middle Holocene. The shape of the car-
bonate sand island is significantly affected by the distribution of beach rocks which are controlled by the monsoon and ocean
waves.
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Table 1

*1 EEHERENDZHMNELER
(BP JE48 AT 1950 4D
Dating results of the Core NDZ from Nan Island

(BP means before present, “present”=AD 1950)

BFEIR B /m AMSY C iR 25 5 /aBP
0.02 640~495
0.10 1865~1625
0.20 390~175
0.30 470~ 280
0.40 445~260
0.50 435~255
0.60 325~135
0.70 700~550
0.80 295~75
0.90 500~310
1.00 1685~1470
1.10 445~260
1.20 425~250
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AR YR AE 7K % 8 T 0 458 30 411 37 B3 1) 7 it T T
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FT DO T AR  FEAS R A R B A B AR BE BT 16 4>
AR TR RE S, b AMSY C MINAERE 5 8 AN, 3% & 26
[ Beta 525 % #F 47 W38, OF 45 15 20 (0 45 S b 47 2
SIGMA FIE ;U ZMAEFE §h 8 4>, 3% 2 b 5 BF 42 B
b T 5 Hb R ) EBE 5 BT Bl AR AR AR A S0 I = R AT
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Table 2 Analysis of dating results from borehole SSZK1
(BP* . before present, “present”=AD 1950;BP* * . before present, “present”=AD 2000)

MK LR AMSHC

HFEWIRFS W /m TR B AR MIS g YU A/ (cm/a) 5 B 3
(BP*)U-Th(aBP* *)
AMS!C 0.67 KA By A 1830+30 1 [ K 483 0.09404 FaE
AMSHC 1.58 KA 155 AH 1680+30 1 I ok 45
AMS!C 2.95 WA By A 1930430 1 [E] K 44 0.548 Pk
AMS!C 4,01 WA & 2130430 1 fi] vk 38 0.53
AMS!C 5.64 A 8y 3080+ 30 1 (=107 €: 0.17158 146 481
AMS!"C 6.7 TR A 5 AR 3440+ 30 1 17 vk 39 0.29444
AMS!HC 7.21 KA 15 AR 3800+ 30 1 Iia] vk 15 0.14167
AMS!C 13.43 KA By A 6480+ 30 1 Ii] K 44 0.232089
U-Th 7.21 KA B 4239+246 1 T vk 491 \
U-Th 13.43 WA &y A 8114+190 1 L1078 \
U-Th 18.39 Tk FEAH 697794274 4 K 0.00784 W
U-Th 24.3 T BE A 88094 %349 5 16 vk 39 0.03227
U-Th 30.11 itk FFAH 236524 +2131 7 L1078 0.00391
U-Th 42.52 il ¥7AH 32918445601 9 1078 0.01339
U-Th 14.89 T JE A 3923449658 11 16 vk 34 0.00375
U-Th 55.92 HEBEAR 47963619388 13 15 7K 41 0.01262
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Fig.3 Geological maps of coral island of Qilianyu Shoal
A.Zhaoshu Island; B.North Island; C.Zhong Island; D.North Island
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Fig.4 Geological map of Woody Island and Shidao Island



44 T i b BT 5 5 O 22 4 B

2018 4 12 A

4 ZEig

(1) B 5 B LB 7 Iorb 5 8 AR ROBEE DT ARG /2
A i s L A2 2% . D 5 O TR Ok ] T AR
LIRS ARR T R AR RUBE A IR 5 DR 5% L A
T E LA 8 7 o 25 00 DO RR o i R JHG sz vt 1) oy Bl <
A B . K248 SSZK & L8 7~ I B8 4 1Y 3= 2
AL 18, 39m Aoy B2k, FLN Sk I B AfE K A A TS
IR DS A W R R AR EBCRR Y B A S
LGN A R ] BEAE 18. 39m., K 2% 8 KD 5 BT
FEUSE $00 ] Sl 3 Sy v V5 100 ) s B L s T RS T

(2) TEEEAHER 6 KW L EEREA 3
F 2 o S i TRt XU TR L 4 T R [ 25 1
5 I I A00 i 4  thE V E  RRA Y DL
BIRDEE . IR 55 BT IR 52 31 Z ORI f52 b 35 1) 2 i)
g v R R A A R R Ok R R K
0 S IR S B e 2 DASE LAt 5 005 7 3600 IR T 7 XU TR
— M) & B RIEA—

(3) B5G 5L 43 Bt FLE 05 8% S WL 25 51, e A
AT T R A Y KR 5 R B R AE MISA
VK3 2 55 B 3 E AR B A, L R A A AR A B K
57 B4 T K 012 S 380 fE K 8 1) = B 0, AE b A i
IR 4 37 T T b Rl % B D S TR

it AL E AR TR PFHT =T
EWHEA ASH IR CEBIRGR AWM. E
Wi R, FA R P HRRERNFE IRAR
B ey X Bt B 0F 3 A SUAR R ey R E L,

2 % LR ( References)

[1] Pye K. Early post-depositional modification of aeolian dune
sands[ ] ]. Developments in Sedimentology. M. E. Brookfield,
T S Ahlbrandt, Elsevier. 1983, 38: 197-221.

[2] B4, TEL, 20T, WG RES K S0 IiBEHIERM AT
LT, 1 P M 55 55 00 28 M I, 1987, 7(2): 59-69. [LV
Bingquan, WANG Guozhong, QUAN Songqging. Sedimentary
characteristics and evolutionary pattern of the sand clays in
the Xisha Islands[ ]J]. Marine Geology & Quaternary Geolo-
gy, 1987.7(2): 59-69.]

[3] =P miErYHLESAESREEAD] P EBFREAR
K2£,2006. [ZHAO Sanping. Evolution of Seabird Eco-envi-
ronment on Xisha Islands of South China Sea[ D]. University
of Science and Technology of China, 2006.]

(4] B3R TOVDRE S M Sl 2 Wi o B2 4 A DU AR 2 P52 (D] h R B
2 e WF 5T AR Be QR FERF ST AT) L 2010. [ZHAO Qiang. The sedi-

(5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

mentary research about reef carbonatite in Xisha Islands wa-
ters[ D], Institute of Oceanology. Chinese Academy of Sci-
ences, 2010]
JUEAE AR TR Y. TRE TR AR 2 A W LR R
IO IR R [T ). bR fE %2, 1979 (2): 93-102, 179-180.
[LU Yanchou, YANG Xuechan, JIA Rongfen, et al. Quar-
ternary biological sediments in the Xisha Archipeloago, China
and a discussion on the age of island-formation[ J]. Geochimi-
ca. 1979(2): 93-102.179-180.]
M YA B TR RIS TGP I 05 2 R R 4 R JERRAE
Mo T (). 18 v b 5 55 55 DO 428 b R, 1985, 5(1) : 1-13. [YE
Zhizheng, HE Qixiang, ZHANG Mingshu, et al. Classifica-
tion and characteristics of islands in the Xisha Archipelago[]].
Marine Geology &. Quaternary Geology, 1985, 5(1); 1-13.]
Zhao Q, Wu S G, Xu H, et al. Sedimentary facies and evolu-
tion of aeolianites on Shidao Island, Xisha Islands[J]. Chinese
Journal of Oceanology and Limnology, 2011, 29 (2). 398-
413.
Rong Li, Peijun Qiao, Yuchi Cui, et al. Composition and dia-
genesis of Pleistocene aeolianites at Shidao, Xisha Islands:
Implications for palaeoceanography and palaeoclimate during
the last glacial period[J]. Palacogeography, Palacoclimatolo-
gy, Palacoecology. 2018, 490: 604-616.
VRGN, Bk, A2 AR L AF. I 8 b v B AT 28 R 4 A K A
SHRIMP 547 U-Pb 4 R 3 50 5 [T R A 3 5 000 2%
2006,30(4) :510-518. [ XU Deru, XIA Bin, LI Pengchun, et
al. SHRIMP U-Pb dating of zircon from the Precambrian
granitoids in northwest Hainan Island and its geological impli-
cations[ ] ]. Geotectonical et Metallogenia, 2006, 30(4): 510-
518.]
JeSCHE TR B R AR AEL M R A SE R 4D R A B
PELTT Bk 27— b [l 3 5 K 2% 27 4, 2005, 30 (4) : 421-429.
[LONG Wenguo, DING Shijiang. MA Daquan, et al. For-
mation and evolution of the Precambrian basement in Hainan
Island[J]. Earth Science-Journal of China University of Geo-
sciences, 2005, 30(4); 421-429.]
JeSCHE L, TRIL A E R, AF. MR 5 AR E BT e M X AR Tk
WA HE AT U-Pb [7 7 3 4F % B HC b 5% = SC L) . b o i 412
2005,24 (1): 92-94. [ LONG Wenguo. DING Shijiang. LI
Huimin, et al. Zircon U-Pb ages of Metavolcanic rocks in the
Huangzhuling area, Eastern Hainan Island, and their geolog-
ical significance[ J]. Geological Bulletin of Chian, 2005, 24
(1): 92-94]
ML, TR, B BT, 55, 1 g 1 3 52 28 K R BRIk T iy
Nd [F) 37 28 W 2 [J 0. 3 B ) 2%, 2005, 40 (3) : 439-456. [ LEI
Yuhong, DING Shijiang. MA Changian, et al. Nd isotopic
constraints on crustal growth and basement characters of
Hainan Island. Southern China []J]. Chinese Journal of Geol-
0gy. 2005, 40(3): 439-456]
BERAG MR VEE . MR B B XA B4 s Sm-Nd
7] 437 2% 4F- e B G 3 Jot B8 SCLT 0. M B3 Bk 2% 2000, 35 (2) : 240-
244, [LIANG Xinquan, FAN Weiming, XU Deru. Sm-Nd of

Tunchang Basaltic Komatiites and its geological significance



% 38 % 4 6

EIOREF PV & AR 0 A DU AL IR D B DU M R 45

[14]

[15]

[16]

[17]

in Hainan Island [J]. Chinese Journal of Geology, 2000, 35
(2): 240-244.

FRWIF. VPG 1 Ak A 5 0 2 )2 0 R 4 [ .0 St R
54500 28 5, 1990, 10(2) :57-64. [ZHANG Mingshu, Qua-
ternary reef stratigraphic division in Hole Xiyong-1[]J]. Ma-
rine Geolgoy &. Quaternary Geology, 1990, 10(2);: 57-64.]
TR AR, TG YD A W 1 Bk R L DT AR M B A AT Y (ML b
B R R A 1989, [ZHANG Mingshu, HE Qixiang. The
Study of Quaternary Reef Carbonate Sedimentary Geology,
Xisha Sea Area[ M. Sciences Press, Beijing. 1989. ]
VMG, I 220, 45, FEYDVERE 1 T 5 00 R AR k- R L
R A A SRR ] M BR B 27— b [ M BT K 2 4 4R, 2015, 40
(4):653-659. [SUN Zhipeng, YOU Li, LI Xiao, et al. Pet-
rologic characteristics of Quaternary reef-carbonate rocks in
Well Xike-1, Xisha Area[ ]J]. Earth Science—Journal of China
University of Geosciences, 2015, 40(4); 653-659.]
AR, EARME K S AL AF L MW TSV PR 1R B Y b 2 A
Bk K IR AR [T ). M BR B 2% — b [ M S K 2 A R
2015,40(4) :677-687. [ZHU Weilin, WANG Zhenfeng , MI
Lijun, et al. Sequence stratigraphic framework and reef

growth unit of Well Xike-1 from Xisha Islands, South China

[18]

[19]

[20]

Sea[ J]. Earth Science—Journal of China University of Geo-
sciences, 2015, 40(4): 677-687.]

(U U I AR = N TR S s B B | R o
U iR 2 TA) 30 3% M )2 2 [0 0 1 7 b I3 15 505 DU 20 b )Tt
1986, 6 (3): 1-8. [ HE Qixiang. ZHANG Mingshu, YE
Zhizheng, et al. Carbon and oxygen stable isotope stratigra-
phy of Late Pleistocene carbonate deposits at Shidao Island,
Xisha Islands, China[J]. Marine Geolgoy &. Quaternary Ge-
ology, 1986, 6(3): 1-8.]

AR A=. Fh 11 1 58 V5 V0 A5 b DX 00 22 3t 3 w0 25 4R [T ], 3t
R, 1978, 13(1):45-56.[CHEN Junren. A preliminary
discussion on Quaternary geology of Xisha Qundao Islands of
South China[ J]. Chinese Journal of Geology,1978,13(1) ;45-
56.]

R, VREL, AR GE KUBURR R #h A 1 42 R 4 A K T 7
VIR R [, i VE M B 5 DU 42 M B, 2014 (1) 2 153-163.
[ZHAO Qiang. XU Hong, HUA Qingfeng, et al. Global
distribution of carbonate eolianite in the world and implication
for Xisha Islands[J]. Marine Geology &. Quaternary Geolo-
2y.2014(1):153-163.]



