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珊瑚礁系統是對海洋酸化極其敏感的海域，瞭解其碳化學特性有助於釐清其受海洋酸化的影響程度。東沙環礁是我國少有的海洋型國家公園，近年來雖已有科學家針對其環境生態進行調查，但有關其碳化學特性之研究仍付之闕如。為彌補此一缺憾，本研究於2013 年夏、冬兩季於東沙島週邊海域、小潟湖及環礁潟湖進行海水碳化學特性的調查（冬季時，受限於惡劣天候，無法進行環礁潟湖之採樣）。研究內容包括，溶解態無機碳（DIC）、總鹼度（TA）、酸鹼值（pH）、二氧化碳分壓（pCO2）和海水碳酸鈣飽和度（Ωara）等。研究結果發現以海草床為主的小潟湖，夏、冬兩季皆為大氣二氧化碳的匯(sink)，主要因海草床於白天進行光合作用吸收大量二氧化碳，導致水體中pCO2 降低。東沙島週邊海域碳化學參數的空間分布特徵，與海草的生長密度有良好的對應：海草密集分布的區域（東沙島西岸、北岸、小潟湖內），呈現pCO2 和DIC 的相對低值以及pH 和Ωara 的相對高值；反之，海草分布稀疏的區域（東沙島東岸及南岸），則出現pCO2 和DIC 的相對高值以及pH和Ωara 的相對低值。此結果顯示，海草生態系的淨族群生產作用主控了東沙島週邊海域碳化學參數的空間變化。而環礁潟湖內珊瑚礁生態系部分，夏季時為大氣二氧化碳的源(source)，主要因珊瑚行鈣化作用，釋放出二氧化碳氣體，導致水體中的pCO2 增加。環礁潟湖內碳化學參數的空間分布特徵，與珊瑚的生長密度有良好的對應：在珊瑚密度較高之北環礁，呈現pCO2 的相對高值以及pH、TA 和Ωara 的相對低值；反之，在珊瑚密度較低之南環礁，則出現pCO2 的相對低值以及pH、TA 和Ωara 的相對高值。此結果顯示，珊瑚礁生態系的淨族群鈣化作用主控了環礁潟湖內碳化學參數的空間變化。海氣二氧化碳交換通量的計算結果顯示，東沙海草床一年約可吸收288 公噸的碳，遠較前人以海草生產力所推估的718 公噸為低。推測海草透過光合作用所固定之二氧化碳，在死亡後會分解並將部分二氧化碳重新釋放回水體，因此最後能真正吸收的碳量會較以生產力直接估算的結果為低。此外，由本研究的結果可推論，若海草生態系所產生之高pH、Ωara 的水體可進入環礁生態系，則海草床的存在或可減緩海洋酸化對東沙珊瑚礁可能的負面衝擊。
Abstract
 In this study, the carbonate system around the Dongsha Atoll (DA), including dissolved inorganic carbon (DIC), total alkalinity (TA), pH, partial pressure of CO2 (pCO2) and saturation state of aragonite (Ωa), was thoroughly investigated in June (summer) and December (winter) 2013. The results show that the seagrass-dominant areas, including the small lagoon surrounded by the Dongsha Island (DI), and the north and west coast of the DI, were sinks of atmospheric CO2 in both summer and winter. On the contrary, the coral reef-dominant area, i.e. the DA lagoon, was a source of atmospheric CO2.This discrepancy can be attributed to that photosynthesis is the governing biogeochemical process in the seagrass-dominant area, which can consume CO2 and thereby driving the DI lagoon to be a sink of atmospheric CO2;meanwhile calcification is the predominant biogeochemical process in the coral reef-dominant area,which can release CO2 and thereby driving the DA lagoon to be a source of atmospheric CO2.The spatial variations of the parameters of carbonate chemistry around the DI lagoon and the DA lagoon were largely controlled by the coverage of seagrass and coral-reef, respectively. For the DI lagoon, when the seagrass coverage is higher, pCO2 and DIC are lower and pH and Ωa are higher, and vice versa. For the DA lagoon, when coral reef coverage is higher, TA, pH and Ωa are lower, and vice versa. Furthermore,the annually average air-sea CO2 exchange flux in the seagrass-dominant areas was estimated to be -8.01±4.18 mmolC m-2 d-1. If the estimated annual CO2 flux is extrapolated to the entire DA seagrass bed, it could take up 288 ton C yr-1 from the atmosphere.This result is lower than the previous estimate of 788 ton C yr-1 on a basis of seagrass productivity measurement. We suggest that this discrepancy may arise from the fact that a fraction of carbon produced by the seagrass would be released back into the water column when detritus was decomposed, and thus cause an overestimate for atmospheric CO2 uptake.Finally, we suggest that if high Ωa water in the seagrass-dominant area can flow into the coral reef-dominant area, it may be beneficial for the DA to face threatens of ocean acidification.
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