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Particle dynamics and light environment in seawater around coral

community area in Takashima Beach, Nagasaki
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Abstract One of the major stresses on scleractinian corals is the suspended particle in water
column. Increasing of suspended particle leads to the blocking of light, which cause negative
impact on growth of corals. This study aimed to investigate on suspended particle dynamics and
light transparency in seawater around coral community area in Takashima Beach, Nagasaki, Japan.
Monitoring was conducted with regards to suspended particle concentrations and light extinction
coefficient throughout the coral community area from before beach opening to beach closing
(from June to August 2020) to consider impact by human activities. Light extinction coefficient
showed the drastic elevation during the study period, which was within the range of negative
effect on coral growth in previous studies. We found a significant positive correlation between
suspended inorganic particulate matter concentration and extinction coefficient. This result
suggests that increasing the suspended inorganic particulate matter had a negative effect on the
light transparency. In addition, increasing of the suspended inorganic particulate matter might be
caused by human activities such as beach nourishment and swimming.
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Figure 1. Maps of the Kyushu (a), the Takashima Island (b) and the Takashima beach (c). Black and
white arrows indicate the Takashima Island and Takashima beach, respectively. Star symbols
represent sampling stations (St. 1, 2, and 3). Maps of b and ¢ are modified from Google Maps.
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Figure 2. An example of coral community around St.1 in Takashima Beach, Nagasaki.
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Figure 3. Changes in water temperature (a) at upper layer (grey dot) and bottom layer (black dot) at St.
2. Changes in salinity at surface water (b). Precipitation at Nomozaki weather station (c). Circle,
square, and triangle symbols were St. 1, 2, and 3, respectively
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Figure 4. Changes in total suspended particulate matter (a), suspended particulate inorganic matter (b),
and suspended particulate organic matter (c). Circle, square, and triangle symbols were St. 1, 2, and
3, respectively.
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Figure 5. Changes in extinction coefficient at St. 2. Error bar indicates standard deviation for each time
point.
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Figure 6. Relationship between total suspended particulate matter and extinction coefficient at St. 2.
The data in 18 and 24 August were regarded as outliers.
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