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Fig.1 The location of Yongle Blue Hole in the Xisha Islands
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Tab.1 Information of sediments sampling in the Yongle Blue
(D ;
Hole
1.2 ( - - )
1.2.1 1 LD16-01-2M 2m 10/27/2016
2 LD16-01-4M 4m 10/27/2016
’ 3 LD16-01-8M 8m 10/27/2016
4 LD16-01-13M 13m 10/27/2016
: 5 LD17-02-15M 15m  06/14/2017
10—20g, ’ 0.5 6 LD17-02-25M 25m  06/14/2017
X , , 7 LDI7-02-35M  35m  06/14/2017
, 8 LD17-02-50M S50m  06/14/2017
9 LD16-01-165M  165m  10/27/2016
10 LD16-01-D-S 300m  10/27/2016
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0.01, <3% Goldsmith  (1955) (104)
- s ()
, (McManus, 1988) )
1.2.2 X 2.1
(XRF) :
SPECTRO XEPOS X
106°C 24 > >
R 4—5 300 R >
32mm , 1%—15%,
(GBWO07120) 84%—98%,
5% 10% 0.72—2.640,
X ¢ 2
1.2.3 XRF > 2.250,
X -1.750,-0.50 0.75®¢ 1.250 ,
Bruker D8 ADVANCE , ( 2
40kV, 100mA
0.02°(20), 4°/min, 30650 , : ,
Jade5 , 47%—86%,
(Milliman et al, 1974), 11%—42%, 10%,
( ) K ¢ 2
(ICDD) PDF-4 R 20 > >
0.55(d=1.99) 2.65(d=3.02); MgCO; ( 3
F2 EEBKRERITIRYRE FHE
Tab.2  Grain-size distribution statistics of the sediments in the Yongle Blue Hole
(%)
(m) @)
LD16-01-2M 2 0.72 1.52 ~1.15 1.85 15.8 84.0 0.1
LD16-01-4M 4 1.57 1.15 -1.17 1.65 3. 96.3 0.3
LD16-01-8M 8 1.26 1.45 -1.37 1.92 9.6 90.1 0.3
LD16-01-13M 13 1.48 1.58 -1.41 2.05 9.6 88.38 1.98
LD17-02-15M 15 2.48 0.86 —0.88 1.39 1.1 98.2 0.7
LD17-02-25M 25 1.80 1.31 -1.12 1.76 6.0 92.8 1.2
LD17-02-35M 35 2.64 1.55 —-1.64 2.18 6.7 82.9 10.4
LD17-02-50M 50 1.62 1.47 —-1.11 1.89 9.9 87.8 2.3
LD16-01-165M* 165 4.47 2.41 2.05 3.12 47.8 42.8 9.5
LD16-01-D-S* 300 2.46 1.63 1.83 2.58 86.7 11.9 1.4

*
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Fig.4 X-ray diffraction curves of the sediments from the Yongle
Blue Hole

Fig.3 Grain-size distribution patterns of the sediments on the
middle platform and the bottom of the Yongle Blue Hole
R3 KERRTRDT EEK (%)
2.2 Tab.3 Mineral composition based on XRD data of the
sediments from the Yongle Blue Hole

3 , MgCO;

, , 3 LD16-01-2M 68 1 31 14

69% 28% 3%( 4’ 3) LD16-01-4M 72 1 27 15

MgCO; 14% LD16-01-8M 70 1 29 14

23 LD16-01-13M 71 1 28 14

LD17-02-15M 75 2 23 14

’ 4 LD17-02-25M 72 2 26 14

Ca ’ 35% ’ LD17-02-35M 72 2 26 15

1% LD17-02-50M 72 2 27 14

, Ca Mg Sr LD16-01-165M 51 14 36 15

35.5% 0.9% 0.5% Ca ) LD16-01-D-S 71 2 28 14

Mg Sr Ca, 69 3 28 14

Ca ,
, )
Si Al K : , 0.5%, ; Ca
, Sr , Si Al Ti ; S P
(9%

, , nx10x107°



6 1207
TR
Si (%) Al (%) Ti (%) Ca (%) Sr (%) S (%) P (%)
00 04 0.8 1.2 00.10.20.30.40.50 0.008 0.01630 32 34 36 3804 048 056 0.040.080.12 0 0.05 0.1 0.15
T T 1 [ T T T T 1 I T 1 I T T T T T T T T 1
50
100 |
E
~ 150 -
it
&
200 -
250 -
300 -
5
Fig.5 Elements content of the sediments sampled at difference depths in the Blue Hole
x4 BEBRRMRYITEREHER(%)
Tab.4 Elements content of the sediments from the Blue Hole (Unit: %)
LD16-01 LDI16-01 LDI16-01 LD16-01 LDI17-02 LD17-02 LDI17-02 LD17-02 LD16-01 LDI16-01
-2M -AM -8M -13M -15M -25M -35M -50M -165M -D-S
Na 0.000 0.000 0.000 0.000 0.025 0.026 0.026 0.027 0.000 0.000 0.010
Mg 0.909 0.922 0.939 0.937 0.742 0.826 0.801 0.802 0.877 1.007 0.876
Al 0.149 0.146 0.134 0.137 0.093 0.088 0.090 0.087 0.429 0.138 0.149
Si 0.213 0.198 0.175 0.186 0.192 0.158 0.202 0.203 1.022 0.170 0.272
P 0.038 0.038 0.037 0.037 0.007 0.009 0.011 0.007 0.113 0.045 0.034
S 0.043 0.043 0.043 0.043 0.040 0.038 0.040 0.039 0.123 0.046 0.050
K 0.280 0.278 0.279 0.283 0.089 0.087 0.087 0.087 0.302 0.277 0.205
Ca 35.295 35.035 35.131 35.015 37.479 36.661 36.924 37.015 31.819 34.745 35.512
Ti 0.002 0.003 0.003 0.003 0.002 0.001 0.002 0.002 0.016 0.002 0.004
Mn 0.002 0.002 0.002 0.002 0.001 0.001 0.002 0.002 0.004 0.002 0.002
Ni 0.00185 0.00218 0.00198 0.00206 0.00095 0.00089 0.00087 0.00091 0.00245 0.00229 0.0016
Zn 0.00000 0.00020 0.00028 0.00021 0.00042 0.00040 0.00040 0.00036 0.01363 0.00029 0.0016
Sr 0.45009 0.46586 0.45072 0.46156 0.59237 0.55728 0.56980 0.56519 0.40797 0.44695 0.4968
Pb 0.00065 0.00039 0.00057 0.00000 0.00115 0.00104 0.00112 0.00113 0.00115 0.00044 0.0008
3 , 1 16
1 8 ( , 2015);
3.1 1
( , 1989)
b
X 3 ( , 1989; , 2008)

, 1987),

(Milliman et al, 1974;
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SEDIMENTS OF THE YONGLE BLUE HOLE IN XISHA ISLANDS, SOUTH CHINA SEA:
ORIGINATION, COMPOSITION, AND SEDIMENTATION

FAN De-Jiang', TIAN Yuan', FU Liang?, LUO Ke', SUN Xiao-Xia', BI Nai-Shuang', YAO Peng’,
LIU Guang-Xing®, CHEN Hong-Ju!, 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; 3. Key Laboratory of Marine
Chemistry Theory and Technology, Ocean University of China, Ministry of Education, Qingdao 266100, China; 4. Key Laboratory of
Ministry of Education for Marine Environment and Ecology, Ocean University of China, Qingdao 266100, China)

Abstract The Yongle Blue Hole is located in the Xisha Islands, and it is the deepest one (over 300m) in the world.
Sediments are distributed and sampled on the wall, the middle platform, and the bottom of the Blue Hole in different depths.
The grain size, and the mineral and geochemical components of the sediments were analyzed by a laser particle analyzer,
and X-ray diffraction and fluorescence instruments. The results show that the sediments are composed of mainly biogenic
debris. Dominant grain size of the sediments are sand, some occasional breccia, and a few silt and clay. The debris is
poorly sorted and rounded. Three minerals, i.e., aragonite, high-magnesia calcite, and low-magnesia calcite were found in
the sediments, taking 69.1%, 28.1%, and 2.8%, respectively. Elements Ca, Mg, Sr are major components of the sediments,
accounting for 35.5%, 0.9%, and 0.5%, respectively, plus rare Si, Al, Ti, P, and S. The results suggest that sediments of the
Blue Hole are mainly originated from adjacent reef flat, and a few are terrigenous that transported by winter East Asia
Monsoon. Sedimentation of the sediments in the Blue Hole is mainly by mechanical capture, and few via particle settling.

Key words the yongle blue hole; sediment; mineral and geochemical component; origin; sedimentation



