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1
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Tab.2 The sites of rock samples in the Sansha Yongle blue 100mA, (26)0.02°,
hole 3°—65°, 4°/min :
(m) C ..
LD17-01-D-14 14 2017.03.20 Jade6.5 ,
LD16-01-D-CR1 14.6 2016.10.30 (Milliman et
LD17-01-D-16 16 2017.03.20 al, 1974), (The International
LD17-01-D-17 17 2017.03.15 Centre for Diffraction Data, ICDD) PDF-4
LD17-01-D-19 19 2017.03.15 ( ) K ,
LDI17-01-D-23 23 2017.03.15 0.55(d=1.99)  2.65(d=3.02); MgCO;
LD17-01-D-35 35 2017.03.20 (1) ((Goldsmith et al, 1955):
LD17-02-D-18 18 2017.06.15 D;04=0.002922X—0.002474 . (1)
> D104 104
1.2 X MgCO;
1.2.1 (XRF) X 50, ’
, 1.2.3 (AMS'C)
106°C 24h ’
, 4—5¢g 200 ,
S 32mm : ,
> > Woods Hole Oceanography Institute
GBW07120 , (AMS'*C)
2 SPECTRO s3C
SPECTRO XEPOS X , Calib
s TurboQuant-Geo Rev 7.0.4 (AR=18),
, 01 Mo ,4 AlO; ,2016)
, 7 Co 8 (HOPG)
90L/h , 2
2.1
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Tab.3 Mineral composition based on XRD data of the rock
> 2 samples from the Sansha Yongle Blue Hole
3 MgCOs
i (m)
% % % %
4.9%—100%, (%) (%) (%) (%)
LD17-01-D-14 14 100
44.9% 20.5%—80.1%,
31.3% 9.3%—100%, LD16-01-D-CR1 14.6 19.9 80.1 17.7
23.8%( 3, 3) , LD17-01-D-16 16 100.0 -
, LD17-01-D-17 17 19.1 80.9 -
s LD17-02-D-18 18 35.8 64.2 11.8
MgCO; 7.95% LD17-01-D-19 19 49 857 9.3 15.8
> > LD17-01-D-23 23 79.5 20.5 - 18.3
17m » 17m LDI17-01-D-35 35 100.0
, 17m 449 313 238 7.95
¢ 3 )
2.2
4 Ca R 35.5%—
39.3%, 36.8%, 1%
Ca Mg Sr 36.8% 0.98%
0.48% Ca , Mg Sr
2 (LD16-01-D-CR1) Ca ’ Mg Sr
Fig.2 Rock samples from the inner wall of the Sansha Yongle Ca,
Blue Hole i Ca Mg Sr
A A IE s
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2 | HA | JH 16m 19m , Mg Sr
I RSN R : : . , ;19—22m, Mg Sr
@ M
~ A JU 18m N 23m . Mg Sr , Ca
A d M 1o 22m ( 4
- A 23m 2.3
e JuULJ MMLJJ«UA o 35m ( 9,
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X-BIE \EYFE20(%) 17m ,
8cal ka BP, 17m
3 X-ray

Fig.3 X-ray diffraction curves of the sample from the Sansha
Yongle Blue Hole

25cal ka BP,
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Fig.4 Elements content of the difference depths samples from the Sansha Yongle Blue Hole
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Tab.4 Elements content of the samples from the Yongle Blue Hole (unit:%)

Na Mg Al Si P S K Ca Ti Mn Sr
LD17-01-D-14 0.027 0.15 0.088 0.469 0.002 0.043 0.09 38.409 0.002 0.001 0.759
LD16-01-D-CR1 <0.010 2.189 0.139 0.114 0.097 0.218 0.3 35.52 0.003 0.019 0.337
LD17-01-D-16 0.027 0.153 0.088 0.437 0.003 0.043 0.089 37.8 0.002 0.001 0.743
LD17-01-D-17 0.023 0.33 0.071 0.079 0.005 0.016 0.089 38.805 0.002 0.002 0.446
LD17-02-D-18 0.653 1.532 0.125 0.045 0.112 0.179 0.308 35.2 0.003 0.062 0.421
LD17-01-D-19 0.023 0.566 0.081 0.013 0.006 0.016 0.088 38.49 0.002 0.002 0.37
LD17-01-D-23 0.026 0.686 0.078 0.227 0.004 0.036 0.089 37.698 0.002 0.007 0.674
LD17-01-D-35 0.02 0.313 0.065 0.183 0.006 0.006 0.089 39.302 0.002 0.007 0.107
0.11 0.74 0.09 0.2 0.03 0.07 0.14 37.65 0 0.01 0.48
x5 “CMNEMHRER 3
Tab.5 AMS'"C dating results of the samples from the Sansha
Yongle Blue Hole 3.1
*c Cal
m
(@) a BP a BP X ’
LD17-01-D-14 14 460+15 >
LD16-01-D-CR1 14.6 4650420 4844 ?
LD17-02-D-16 16 6760+20 7271 ’
LD17-01-D-17 17 21400+93 25332
9.4
LD17-02-D-18 18 6170+25 6587 ’
33.86—34.0( , 1986),
LD17-01-D-19 19 14000+58 16357

27.59°C(Yan et al, 2015)
LD17-01-D-23 23 6640+45 7155

LD17-01-D-35 35 31500+312 34988
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MINERAL AND ELEMENTAL COMPOSITION, FOMATION AND EVOLUTION OF THE
REEFS IN THE INNER WALL OF SANSHA YONGLE BLUE HOLE, SOUTH CHINA SEA

LUO Ke', TIAN Yuan', FU Liang?, SUN Xiao-Xia', BI Nai-Shuang', FAN De-Jiang', YANG Zuo-Sheng'

(1. Key Laboratory of Submarine Geosciences and Prospecting Technique, Ocean University of China, Ministry of Education, Qingdao
266100, China; 2. Sansha Trackline Institute of Coral Reef Environment Protection, Sansha 573199, China)

Abstract

Shiyu Isles. Being deeper than 300 m, the blue hole is the deepest marine blue hole in the world. The mineral composition,

The Sansha Yongle Blue Hole is located in the Yongle coral atoll among Xisha Islands, Jinle Island, and

element content, and age of the cave reefs situated on the wall in different depths of the blue hole were analyzed with
methods of X-ray diffraction, X-ray fluorescence, and AMS'*C dating. The results show that the mineral composition of the
cave reefs in the Sansha Yongle Blue Hole is quite simple, mainly carbonate species, including aragonite, high-magnesium
calcite, and low-magnesium calcite, being derived mainly from calcareous bioclastics on average of 49.0%, 46.6%, 14.3%,
respectively. The main elements are Ca, Mg, and Sr, on average of 36.8%, 0.98%, and 0.48%, respectively. Sansha Yongle
Blue Hole is a complex cave. The reef rock above 17m was formed later than 7.5cal ka BP, which is a modern coral reef
formed during the Holocene sea level rise, and did not experience diagenesis caused by sea level decline. However, the
rocks between 17m—35m were formed earlier than 25cal ka BP, corresponding to the late Pleistocene karst event
undergone atmospheric freshwater diagenesis, during which extensive coral reefs developed in shallow depths of 17—23 m
in high sea level regime.

coral reef; mineral and elemental composition; AMS"C dating; formation

Key words Yongle blue hole;



