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Abstract Shidao is the highest-altitude island in the South China Sea and a severely karst-affected
area with weakly consolidated high beachrocks. It is also a challenging region for ecological protection and
restoration engineering. This paper reports the findings of over a decade of field investigations, highlighting
the Old Dragon Head ( Laolongtou), Root Pipe Stone, and Wedge-shaped Prograding Stratification as the
three top ecological landscapes and precious geological heritage resources in the Xisha Islands. The
Laolongtou is the only naturally formed dragon-shaped stone in the world and a symbol of the military and
civilian population’s dragon totem in the Xisha Islands. However, the rapid and destructive evolution of
karstification caused by seven natural forces, including wave erosion, tidal erosion, wind erosion, high
temperature, high humidity, high salinity, and freshwater leaching, as well as human activities, is
alarming. Although this is an inevitable natural process, it is a tragedy for the top ecological landscapes.
This paper briefly describes the characteristics of the seven natural forces of karstification and proposes the
use of iron-aluminate cement-based materials with low alkalinity ( pH value is 10 ~ 11), resistance to
seawaler corrosion, and increasing strength upon immersion ( corrosion resistance coefficient>1), along
with unique engineering techniques, to achieve the goal of external toughening and in-situ strengthening of
the rock mass, ensuring the sustainable inheritance of the Laolongtou.

Key words Xisha Islands, Shidao, Laolongtou, Root Canal Stone, wedge-shaped pre-
sedimentary layering large section, top ecological landscapes, carbonate rock karst, iron-aluminum
silicate cement-based nano-materials
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Fig. 1 Distribution location of Shidao-Laolongtou Island in Xisha Islands’ Xuande Atoll
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Fig. 2 Images captured during seven consecutive scientific expeditions of Laolongtou, Xisha Islands
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Fig.3 Root Canal Stone from Shidao in Xisha Islands

W AR IR TR XU IROK IR B i T Rl
AR SR . o, i TR i 2 B A 27 B R
R, R YRR, B SRR AOR ST S P RLRE
MRS PR, LR R ot R s i
I HERE A AR MK e 2 B A Y T R,
IR AR M -, AL TR ER A AT Ik

B—i% T 2018 4

TERE 5 i R R A A i ) B KA 5 A S e
T B REIAE R, BE— 22 IR 4 B 5 IR A o o
SOK3CE Ty, DB el SRl oA i R B B R R
T, R K ST A S e, T R M 4 T2
VISR 5 Vi T i R S LA e oy L T M AR
P55 s A B [ P I e il 28 A O IR 5 XL fely



‘CM K

B2WE A

VL% WY a B AR

SRUIGESTNZ G SBRET 1247

SE170°<30°

SE170° <30°

SRR K

=

SE170° <35°

FRBLET

SE170° <30°

SE170° <25° |

WAER

SE170° <25°

7

SE170° <20°

10 m

(=1

B4 U 5 B A AR 2 BRI A L1 AN LR AR B

Fig. 4 Large cross-section of the wedge-shaped pre-sedimentary layering and 11 wedge-shaped pre-sedimentary layers in Shidao, Xisha Islands
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Fig. 5 Characteristics of Laolongtou penetrating karst caves and erosion pits in Shidao, Xisha Islands

3 EES

3.1 FEMBREEETHSALSMEH
5EB
A0 B 5 R R, HOR S AL g e A
—H
PAGEIE S be - (G SR i o, 19995 &R



_

CM K

EHVRE I VFELSE: b O B AW S RIRAESRNZ S 58 2R 1249

S

A—E T KGR M AR (2019.7) 5 B—& R kMR E ARSI . B4 (2018, 2019)
6 ThibhaEERLER. BABUR

Fig. 6 Current state of collapse and displacement of the Laolongtou in Shidao, Xisha Islands
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Fig. 8 Desertification on surface of the Laolongtou and statu of Longyan, Xisha Ilands
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Fig. 9  Characteristics of low-angle and high-angle high-position beachrocks in Shidao, Xisha Islands
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