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Abstract: The Weizhou Island, located in the northern border of the tropics, is relatively too high in latitude to coral growth. Low temperature in
winter time is the key factor which limits the coral growth and reef development. Reconstructing the development of coral reefs on the Weizhou
Island is of great scientific significance for understanding the response of corals to past climate and predicting the development trend of coral
reefs in the future. This study is devoted to the drilling cores extracted from the Well GS-3 on the Weizhou Island. The cores were dated with
high-precision uranium series dating, upon which the chronological framework of the coral reefs is established. Particle size, biological
composition and mineral composition are analyzed for revealing the composition of the coral deposits. The age of the coral reefs at 5.57 m in
depth of the core GS-3 is dated 3737 + 17 aBP. The average vertical accretion rate of the coral reefs is 1.49 m/ ka calculated based on this age.
The growth of coral reefs on the Weizhou Island were accelerated during the periods of 3737~2476 aBP, 2288~1 191 aBP and 325 years ago
to present with vertical accretion rates of 2.21 m/ka, 1.13 m/ka and 1.85 m/ka respectively, and decelerated during the periods of 2476~2288
aBP and 1191~325 aBP and the correspondent vertical accretion rates were 0.64 m/ ka and 0.48 m/ka respectively. The biological components
of sediments are mainly composed of corals, coralline algae and mollusks, while the mineral compositions dominated by aragonite and quartz.

The correlation between coral reef vertical accretion rate and its climate background suggests that the rapid development stage of coral reefs on
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the Weizhou Island could roughly correlated to the Late Megathermal Period, Roman Warm Period and Current Warm Period, and the slowing

down stages of development of reefs roughly corresponded to the cold periods, namely the Late Dark Ages Cold Period, the Medieval Climate

Anomaly and the early Little Ice Age. In general, the development of coral reefs on the Weizhou Island at relatively high latitudes is depending

on climate changes. The warm periods are conducive to coral growth and otherwise, coral reefs growth would slow down as cold periods came.

Key words: coral reef; U-Th age; accretion rate; late Holocene; Weizhou Island
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Table 1 U-Th dating results of coral samples from Well GS-3, Weizhou Island
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Table 2 Composition of coral reef sediments in Well GS-3 of Weizhou Island
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Fig.3 Correlation between the development rate of coral reefs on Weizhou Island and paleoclimate proxy in the past 4000 years
(a) Coral reef development rate on Weizhou island: Megathermal™'; Roman Warm Period*”; Dark Age Cold, Medieval Climate Anomaly, Little Ice Age and
Current Warm Period™*”); Pink-shaded bars and blue-shaded bars represent warm and cold periods, respectively; (b) SST indicated by coral from Leizhou
Peninsula in the South China Sea, refers to Yu et al, 2005 and Wei et al, 2004™: red dot indicates the mean maximum SST, yellow dot indicates the mean
annual SST and blue dot indicates the mean minimum SST; (c)Temperature indicated by sporopollen in the Zhujiang Delta, refers to Li et al, 1991%; (d) East
Asian summer monsoon indicated by §'*0 of Dongge cave in Guizhou, refers to Conroy et al, 2008"“"); (¢) ENSO variability indicated by red color intensity of
lake sediments on the coast of eastern equatorial pacific area, refers to Moy et al, 2002"; (f) Relative sea level indicated by coral in the South China Sea, refers

to Yu et al, 201257,
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