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Table 1 Locations of beach rocks sampling sites in Weizhou Island
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Sampling Sampling Sampling : . .
site number location method Depth/m Elevation/m Latitude Longitude

1 Sand bank of Houbeitang Potholing 7.10 5.50 21°03'41. 752 8"N 109°06'16. 668 0"E

2 Sand bank of Houbeitang Potholing 3.50 5.00 21°03'43. 027 2"N 109°06'15. 429 6"E

3 Sand bank of Houbeitang Potholing 3.50 5. 00 21°03'39. 898 8'N 109°06"18. 057 6"E

4 Sand bank of Houbeitang Potholing 2.10 5.00 21°03'44. 989 2"N  109°06'14.122 8'E

5 The northwest sand bank of Xijiao Drilling 1. 80 0. 20 21°03'53. 989 2'N 109°06'33. 613 2"E
The northwest sand bank of Xijiao Drilling 1.70 0. 60 21°03'53. 989 2"N 109°06'33. 613 2"E

The northwest sand bank of Xijiao Drilling 2.70 1. 00 21°03'53. 989 2N 109°06'33.613 2"E

The northwest sand bank of Xijiao Potholing 2.10 4.50 21°03'53. 989 2"N 109°06'33. 613 2"E

6 The northwest sand bank of Xijiao Drilling 0.00 0. 30 21°03'56. 779 2"N 109°06'31. 442 4"E

7 Sand bank of Suniujiaokeng Drilling 6. 80 1.50 21°04'03.709 2"N 109°06'54. 396 0"E
Profile of Suniujiaokeng Potholing 1. 50 2.50 21°04'03.709 2"N 109°06'54. 396 0"E

Profile of Suniujiaokeng Potholing 1. 00 2.00 21°04'03.709 2"N 109°06'54. 396 0"E

8 Profile of Suniujiaokeng Potholing 3. 60 3.90 21°04'03. 734 4"N 109°07'13. 591 2"E

9 High tide line of Gongshanbei Potholing 2.70 1.50 21°03'45. 853 2'N 109°08'11. 979 6"E

10 High tide line of Gongshanbei Potholing 0.00 1. 00 21°03'45. 914 4"N 109°08"12.130 8"E
11 Sand bank of Hengling Potholing 3.85 3.00 21°03'16. 761 6"N 109°08'23. 701 2"E
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site number location method
12 High tide line of Hengling Potholing 1.50 4,70 21°03'13.291 2"N 109°08'25. 321 2"E
13 High tide line of Hengling Potholing 1.50 1. 00 21°03'16. 992 0"N 109°08'27. 636 0"E
14 Sand bank of Xianiulan Potholing 0.00 2.00 21°02'50. 384 4"N 109°08'21. 386 4"E
15 High tide line of Dishuicun Potholing 1. 10 1.40 21°00'54. 691 2"N 109°05'13. 038 0"E
16 High tide line of Zhuzheliao Potholing 0. 00 1. 00 21°01'33.794 4"N 109°05'08. 642 4"E
17 Sand bank of Zhuzheliao Potholing 2.70 1.50 21°01'32. 138 4"N 109°05'14. 899 2"E
109°05'00" 109°07'30" 109°10'00"
T T
21°05'00" N
1:86 751
21°02'30"

Legend

®Surface sampling site
® Potholing sampling site
® Borehole sampling site
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Distribution map of "' C dating sampling sites in Weizhou Island
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Table 2 The measured "*C age value of coral reef in Weizhou Island

SRE A R . . 1~ Jgz p KEIE%‘E/
REERAFE S ee] o W L C i/ B4
Sampling site Tes il Test insti 414 C d
number est materia est Institute A f “C/ B.P orrecte
ge o a b. I age/a B. P.
1 Bioclast Institute of Karst Geology, Chinese Academy of 6 9004100 7 405492
Geological Sciences
2 Coral debris Institute of Estuarine and Coastal Research, East 3 1504100 2 937+127
China Normal University
3 Coral debris Institute of Estuarine and Coastal Research, East 3 0504100 2 968+130
China Normal University
4 Coral debris Institute of Estuarine and Coastal Research, East 2 060490 1985490
China Normal University
5 Coral debris Institute of Estuarine and Coastal Research, East 3 1054100 2 877+117
China Normal University
Coral debris Institute of Estuarine and Coastal Research, East 2 6904100 2 430+144
China Normal University
Coral debris Institute of Estuarine and Coastal Research, East 2 4904100 2162+125
China Normal University
Coral debris Institute of Estuarine and Coastal Research, East 2 060490 16314108
China Normal University
6 Coral debris Institute of Estuarine and Coastal Research, East 166090 1210+91
China Normal University
7 Coral debris Institute of Karst Geology, Chinese Academy of 6 0004100 7 405492
Geological Sciences
Coral debris Institute of Karst Geology, Chinese Academy of 6 000+110 6 4124119
Geological Sciences
Coral debris Institute of Karst Geology, Chinese Academy of 4 1004+70 4 158+109
Geological Sciences
8 Coral debris Institute of Karst Geology, Chinese Academy of 6 7704100 7 307E£94
Geological Sciences
9 Coral debris Guangzhou Institute of Geography,Guangdong 1 870+160 1 9004130
Academy of Sciences
10 Coral debris Guangzhou Institute of Geography,Guangdong 1470+150 1520+150
Academy of Sciences
11 Coral debris Guangzhou Institute of Geography,Guangdong 22954170 19934203

Academy of Sciences
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[P ] U~ 4 i < G A
TRALES ks e B crm/ BLEFR/ B4
Sampling site Test material Test institute B4 T4 Corrected
number i A Age of ''C/a B. P. age value/a B. P.
12 Coral debris Iflstitut'e of Karst Geology, Chinese Academy of 1 9704100 1 560493
Geological Sciences
13 Coral debris Guangzhou Insptute of Geography,Guangdong 1 4504160 10074166
Academy of Sciences
14 Coral debris Institut'e of Karst Geology, Chinese Academy of 3 29080 31474114
Geological Sciences
15 Coral debris Iflstitut.e of Karst Geology, Chinese Academy of 1 290480 866115
Geological Sciences
16 Coral debris IflstitutAe of Karst Geology, Chinese Academy of 1 420470 074476
Geological Sciences
17 Coral debris Guangzhou Institute of Geography,Guangdong 1 8704160 1 260486

Academy of Sciences
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(a) The characteristics of the emerged beach rocks on
Gongshanbei Coast; (b) The continuous and extensive land-
scape exposed on Hengling Coast; (¢) The characteristics of
the exposed beach rocks (excavated artificially) on Hengling
Coast; (d) The coral debris reef exposed due to the erosion,re-
treat,and collapse of the Zhuzheliao Coast exhibits horizontal
bedding and washed cross-bedding structural characteristics.
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Fig. 2
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4 types of typical bench rock landforms exposed
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Table 3 Comparison of the chronological stages of Holocene coral reef development in China

1 T AE X R E W L/ B /m o3&
Location of Bank reef development 414 L Representative
Elevation/m
coral reefs stage Age/a B. P. place
Coral reefs of Weizhou island in  The early Middle Holocene period 7 500—4 000 1.5—5.5 Suniujiaokeng
Beibu Gulf (this study)
The late period of Middle Holocene 4 000—2 000 0.2—5.0 Xijiao, Xianiulan
The late Holocene 2 000—900 0.3—4.7 Hengling . Zhuzheliao,
Gongshanbei, Dishuicun
Coral reefs of Hainan island™" Ximao Period 8 500—8 200 0.0—0.8 Ximao Island
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Continued table
It 31 T AE X4 R E W EWE/ B /m fRE&
Location of Bank reef development A4 RIS Representative
Elevation/m
coral reefs stage Age/a B. P. place
Luhuitou Period 6 300—4 800 0.0—2.5 Luhuitou Peninsula
Yezhuang Period 4 400—4 000 1.0—2.0 Luhuitou Peninsula
Dongmao Period 3 .800—3 600 2.0—4.0 Dongmao Island
Coral Reef in Luhuitou Peninsu-  The stage 1 of blooming Devel- 7 300—6 000 Luhuitou Peninsula
la, Hainan Island™"” opment
The stage 2 of stagnation [ 6 000—4 800 Luhuitou Peninsula
The stage 3 of development 4 800—3 000 Luhuitou Peninsula
The stage 4 of stagnation [[ 3000—1 000 Luhuitou Peninsula
The stage 5 of evolvement of Since 1 000 Luhuitou Peninsula
modern coral reef
Fringing reef at the west coast  The early Middle Holocene peri- 7 120—4 040 0.7 Dengloujiao
of Xuwen,Leizhou Peninsulat'’!  od
The late Holocene period 4 000 — present 0.2 Dengloujiao
Uranium - series age of reef - The Middle Holocene period 7 200—5 000 1.6—2.5 Dengloujiao Reef Flat
building corals in Leizhou Penin-
la™*
sua The late Holocene period 2 500—1 500 1.6—2.5 Dengloujiao Reel Flat
Fringing reef of Taiwan'** Kenting Period 8 975—17 530 20—22 Hengchun Peninsula
Guoxingpu Period 7 240—5 000 10—20 Northern and Southern
coast of Taiwan
Haikou Period 4 860—2 880 10—15 The south coast of
Hengchun Peninsula
Hualien Period 2 450—840 9.0—19.5 The east coast of Taiwan
Fringing reef of Hengchun Pen-  The Middle Holocene period 7 000—6 000 10—20 Hengchun Peninsula
insula in Southern Taiwan!*"
The late Holocene period Since 1 300 1.0 Hengchun Peninsula
Uranium - series age of Xisha The Middle Holocene period 6 400 1.0 Money Island
Coral Reef in the South China
Seal ™
The Middle Holocene period 6 000 1.0 Chenhang Island

Coral Reefs of the South China
Sea Islands™®

The Middle Holocene period

The late Holocene period

7 350(in the bottom) —16.8 Well 1 of Fiery Cross
Reef
3 050(in the top) —3.7 Well 1 of Fiery Cross

Reef
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Formation and Evolution of Coral Reefs in Weizhou Island dur-
ing Holocene

LUO Wenwen'?,WANG Xin'*"*,LI Guangzhao'*,LIU Tao’, LIANG Wen'"*,
LAN Junnan',LIN Mingqing'

(1. Guangxi Key Laboratory of Mangrove Conservation and Utilization, Guangxi Academy of Marine Sciences (Guangxi Mangrove
Research Center) , Guangxi Academy of Sciences, Beihai, Guangxi, 536000, China; 2. Observation and Research Station of Coastal
Wetland Ecosystem in Beibu Gulf, Ministry of Natural Resources, Beihai, Guangxi, 536015, China; 3. Key Laboratory of Environ-
ment Change and Resources Use in Beibu Gulf (Ministry of Education) , Nanning Normal University, Nanning, Guangxi, 530001,
China)

Abstract: Weizhou Island is the largest Quaternary volcanic island in China. It is located in the northern
boundary of coral reef distribution in the South China Sea and is one of the important coral reef distribution
areas in China. In this study, biological samples such as coral debris deposited in beach rocks of coral reef are-
as in the Weizhou Island were collected,and the aragonite parts of primary corals without diagenesis were se-
lected. After radiocarbon isotope (' C) dating and correction of the marine reservoir effect, the chronological
framework of Holocene coral reef development in the Weizhou Island was established. The results show that
the initial development time of coral reefs in the Weizhou Island is basically the same as that of other Hol-
ocene coral reefs in China,which belongs to the Holocene warm period. The development and evolution of the
Holocene coral reef in the Weizhou Island can be categorized into four distinct stages:during the early Hol-
ocene (12 000—8 000 a B. P. ) ,the volcanic clastic platform was formed throughout the island, which created
an attachment matrix for coral attachment and growth. In the early Middle Holocene (8 000—4 000 a B. P. ),
the prototype of coral shore reefs and sandbar lagoon deposits along the northern coast of the Weizhou Island
was first formed. In the late Middle Holocene (4 000—2 000 a B. P. ), bar-lagoon deposits were formed along
the east and northwest coasts of the Weizhou Island. During the late Holocene (2 000—900 a B. P. ), coral
reefs began to develop widely from the east to the northeast and southwest of the Weizhou Island. It can be
inferred that the coral reefs of the Weizhou Island were formed in the early Holocene period,and began to de-
velop from the north shore of the island,then to the east,northeast and southwest of the island, and eventu-
ally evolved into the distribution pattern of modern coral reefs in the Weizhou Island.

Key words: Weizhou Island; Holocene;coral reef;' C;formation and evolution
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