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Abstract

A comprehensive investigation of the shallow stratigraphic structure and three-dimensional mor-
phology of the coral reefs (with the underwater depth less than 100 meters) in Xisha and Nansha
islands has been conducted by means of several engineering exploration techniques, such as geolog-
ical drilling, flat-water seismic, and marine survey. It is found that the shallow strata of the coral reef
has a typical feature with dual structure and a “tower-type” three-dimensional morphology with a
larger upper part and a smaller lower part. By integrating the information about the biological
growth characteristics, the evolutional feature of stratigraphic deposition and measurements in
deep boreholes of, it shows that the entire strata (with the underwater depth up to one kilometer) of
the coral reefs has an interlayered structure composed of different phases ranging from lagoon
phase to reef flat phase and a “tower type” three-dimensional morphology. It further implies that the
stratigraphic sedimentation and the morphological characteristics of the coral reefs in Xisha and
Nansha islands are “self similar”.
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Figure 1. Typical engineering geological section ((a) Xisha Chenhang Island, (b) Xisha Yongxing Island, (c) Nansha Mi-
schief Island, (d) Nansha Huayang reef)
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Figure 2. Three-dimensional shape within 150 meters of water depth in Nansha south
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Figure 3. Three-dimensional shape within 120 meters of Nansha Yongshu reef
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Figure 4. Analysis of sedimentary evolution of coral reefs
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Figure 5. Schematic diagram of the overall profile of the coral reefs in the Chenhang Island
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