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Fig. 1 The record of published articles about SGD in coral reefs (key words: “submarine groundwater discharge” and “coral reef”,

according to statistics obtained on October 30th, 2019)
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Fig. 2 Schematic diagram of SGD in coral reefs (a case of

volcanic island)
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Fig. 3 The correlation between coral REE/Ca and SGD-associatived precipitation near Sanya in the northern South China Sea (a, data

(3-year running average) from reference [26]); the correlation between coral Ba/Ca and SGD-associatived precipitation near Yucatan Penin-

sula in the Caribbean (b, data from reference [24])
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Fig. 4 The reconstructed annual variations of SGD flux near Sanya of Hainan Island in the northern South China Sea based on coral REE

(a, XL1: coral label, data from reference [26]); the input record of N based on §"°N in coral skeleton organic material in the Rarotonga,

South Pacific (b, RO1 and RL1: coral label. The black arrows show the start of two agricultural booms. The cyan background represents the

elevated period of §"°N, data from reference [88])
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Research progress of environmental influence and coral record of
submarine groundwater discharge in coral reefs
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Abstract: Submarine groundwater discharge (SGD) is a significant driving factor of marine chemistry and coastal
ecosystem evolution, and plays a very important role in the development and degradation of coral reefs due to sup-
plying large loads of chemicals into the coastal ocean. This paper reviews the characteristics of SGD in coral reefs
and the potential ecological environment effect. Meanwhile, the northern South China Sea was taken as an example
to explore the dominant factors controlling the development and degradation of coral reefs, as well as the potential
effects. Results show that the research on the long time serial variations of dynamic changes of SGD in coral reefs,
especially in fringing reef areas, is quite weak; it is feasible to reconstruct the historical patterns of the annual
fluxes of SGD in local seas by using the geochemical coral skeletons proxies; SGD is likely to be an important
factor contributing to the degradation of coral reefs in the northern South China Sea, nevertheless SGD has re-
ceived limited concerns and attentions from both governmental agencies and the public. The future researches
should focus on the high-resolution coral records of SGD and chemicals it carries in coral reefs, explore the key pro-
cesses and mechanisms of effects from SGD on the development and degradation of coral reefs, and then offer sci-

entific and reasonable advice.
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