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Fig. 1 Gridding of the Peo, interpolation and routine monitoring stations in coastal area around the Weizhou Island
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Temperature anomalies were compared with the average
surface seawater temperature (24. 6 ‘C) around the Weizhou
Island from 1960 to 2001%". The dotted lines in different col-
ors of Fig. 2(a) represent the average values of temperature in
different seasons and 3 seasons from 2006 to 2020.
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Fig. 2 Variations in surface seawater temperature and
temperature anomalies in coastal area around the Weizhou Is-

land from 2006 to 2020
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The dotted lines in different colors represent the average
values of salinity in different seasons and 3 seasons from 2006
to 2020.
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Fig. 3 Variations in surface seawater salinity in coastal

area around the Weizhou Island from 2006 to 2020
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The dotted lines in different colors represent the average values of peo, in different seasons and 3 seasons from 2006 to 2020.
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Fig.4 Variations in Peo, in coastal area around the Weizhou Island and global ocean™* from 2006 to 2020
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The dotted lines in different colors represent the average values of pH in different seasons and 3 seasons from 2006 to 2020.
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Fig.5 Variation in pH value in surface seawater of coastal area around the Weizhou Island and global ocean™ from 2006 to
2020
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Table 1 Prediction of surface seawater pH value in response to Pco, in coastal area around the Weizhou Island and global ocean
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Table 2

Thresholds of environmental factors in response to

Q,,.. of 4,00 in coastal area around the Weizhou Island
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Table 3 Variations of mean cover and regeneration of sclerac-

tinian coral at Weizhou Island
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Changes in Aragonite Saturation State in Seawater and Effect on
Calcification of Scleractinian Corals around the Weizhou Island

LI Bin',FU Jiaxiang”’, HUANG Wenwen',LUO Xin®
(1. Guangxi Academy of Marine Sciences, Guangxi Academy of Sciences, Nanning,Guangxi,530007,China; 2. Guangxi Key Labo-

ratory of Beibu Gulf Marine Resources, Environment and Sustainable Development, Fourth Institute of Oceanography, Ministry of
Natural Resources,Beihai, Guangxi,536000,China; 3. Beibu Gulf Marine Ecological Environment Field Observation and Research

Station of Guangxi,Marine Environmental Monitoring Center of Guangxi,Beihai, Guangxi,536000,China)

Abstract;: To lay a scientific foundation for the conservation and restoration of the coral reefs and development
of an early warning monitoring protocol, Excel Macro CO2SYS was employed to calculate the aragonite satu-
ration state (Q,,,)in seawater around the Weizhou Island from the partial pressure of sea surface carbon di-
oxide (pco, ) s surface-seawater temperature, surface-seawater salinity and surface-seawater pH value. The
effect of Q. on the calcification of scleractinian corals around Weizhou Island and the responses of Q. to
the changes in temperature,salinity and pH value were analyzed. The results showed that the average seawa-
ter temperature around the Weizhou Island in spring,summer,and autumn from 2006 to 2020 varied between
22.1 °C and 28. 4 °C and increased gradually year by year. The average salinity ranged from 29.5 to 32. 0, be-
ing stable at about 31. 0. po, rose with fluctuations,and its average values varied between 350. 96 patm and
380. 37 patm (1 patm=1.013 25X 10 Pa),lower than the global ocean annual mean values of the same pe-
riod. The average values of pH value rose with fluctuations and ranged between 7. 99 and 8. 24, higher than
the global ocean pH values of the same period. The Pco, in the coastal area around the Weizhou Island rose
with fluctuations at a rate of +3. 20 patm/10 a,which was expected to cause surface seawater acidification at
a rate of —0.002 pH/10 a and the global ocean acidification at a rate of —0.011 pH/10 a. The average Q,,.,
of three seasons ranged between 2. 61 and 7. 42, following descending order of summer~>autumn_> spring.
Qe could not maintain more than the threshold value of 4. 00 if the average values of seawater temperature,
salinity,and pH value were lower than 22.1 °C,25. 6,and 8. 12,respectively. pH value was a critical environ-
mental factor that affected the variation in Q... In spring, the seawater temperature and Q,,, around
Weizhou Island were lower. Although the Q,,., in summer was high,the temperature in seawater was usually
higher than 30 °C ,which was not conducive to the calcification of scleractinian corals. The high Q,,, and fa-
vorable seawater temperature in autumn were beneficial to the calcification of scleractinian corals. The seawa-
ter temperature rise caused by global climate change would not reduce the Q,,, around Weizhou Island, while
the Q.. decrease caused by extreme low temperature may affect the stability of coral skeleton. The stable sa-
linity of Weizhou Island would not cause significant changes in Q. Due to the increase of Pco, in the global
ocean,the Q,,, in the surface seawater around the Weizhou Island is expected to be less than the threshold of
4.00 in 2038. The Q.. of the seawater around the Weizhou Island, which affects the calcification of sclerac-
tinian corals,is mainly related to the seawater temperature and pH value.

Key words: Weizhou Island;aragonite saturation state;scleractinian corals;calcification;ocean acidification
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