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Abstract

Transparent Exopolymer Particles (TEP) are suspending transparent organic matter produced by seaweeds and phytoplankton and appear
abundantly in seawater. They are known not only to form marine snow aggregating phytoplankton, zooplankton fecal pellets and other particles,
but also to serve as substrates for bacterial growth and prey source for zooplankton, suggesting their important functions for food web structure and
material cycle in marine ecosystems. We have knowledge on TEP from the temperate to northern waters, however, there is limited information in the
subtropical waters. The present study demonstrated TEP concentrations and its size compositions at the coastal and pelagic sites in the subtropical
waters and explored the source of supply through incubation experiments on diatoms, seaweeds and corals. TEP concentrations were higher at
the coastal sites compared with those at the pelagic sites and comparable to previously reported values from the northern waters. Higher biomass
of nano- and micro-sized phytoplankton resulted in higher TEP concentrations. A greater number of larger TEPs were found at the coastal sites
compared to pelagic sites. When diatoms and seaweeds were cultured, TEP concentrations were increased under their high standing stocks and high
thermal conditions. TEP size distributions from seaweeds exhibited a wide range and were larger than those from diatoms and corals. These findings
suggest that TEP production is likely supported not only by diatoms but also seaweeds and coral in the subtropical waters.
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Table 1. Comparisons of concentrations and sizes of transparent exopolymer particles (TEP) among the previous and present reports. Min: minimum.

Max: maximum. XG equiv.: xanthan gum equivalent.

Area/Organism Concentration (ugXG equiv. L) Size (um?) Reference
Min Max Min Max

Field data
Ross Sea 0 2800 Hong et al. (1997)
Santa Barbara Channel 14 252 Passow and Alldredge (1995q)
Monterey Bay 46 310 Passow and Alldredge (1995q)
Norway fjord 100 255 Passow and Alldredge (1995q)
Indian Ocean 70 500 Kumar et al. (1998)
Tokyo Bay 14 1774 Ramaiah and Furuya (2002)
Otsuchi Bay 24 2321 Ramaiah et al. (2001)
Western North Pacific 91 183 3 6469  This study
Satsunan area 66 584 1 1950  This study
Kagoshima Bay 69 1312 5 6469  This study

Experiment data
Phaeocystis sp. 2000 12000 Hong et al. (1997)
Chatoceros sp. 20 380 Passow and Alldredge (1995b)
Gracilaria vermiculophylla 66 549 6 1966  This study
Caulerpa lentillifera 66 463 8 2780  This study
Chaetoceros gracilis 2812 48961 5 1064  This study
Acropora hyacinthus 1654 63848 5 568  This study
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Fig. 1. Concentrations of transparent exopolymer particles (TEP:
ugXG equiv. L) at the coastal sites (Kagoshima coasts, Usui
Port, Maruki Beach, Yamagawa Port, Yojiro Beach and
Chosuiro Park).
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Fig. 2. Concentrations of transparent exopolymer particles (TEP: ugXG equiv. L) at the pelagic sites (Right:

Satsunan area, Left: western North Pacific Ocean).
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Fig. 3. Vertical distribution of transparent exopolymer particles (TEP:
ngXG equiv. L™) in the Satsunan area. Horizontal bars show
standard deviations.
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Fig. 4. Size distributions of transparent exopolymer particles (TEP:
um?’) at the coastal and pelagic sites. Note that TEP areas were
log-transformed.
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Fig. 5. Comparisons of transparent exopolymer particles (TEP: pgXG equiv. L™') to ambient water temperatures (°C) and size-fractionated
chlorophyll a concentrations (CHL: pgCHL L") at the coastal and pelagic sites. r: Pearson correlation coefficient. *: p<0.05. **: p<0.01.

Pico: <5 pm. Nano: 5-20 pm. Micro: >20 pm.
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concentrations were log-transformed. Vertical bars show standard deviations.
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Fig. 7. Wet weights (mg, open circles) and concentrations of transparent exopolymer particles (TEP: ugXG equiv. L™, solid bars) extracted from
seaweeds (Gracilaria vermiculophylla and Caulerpa lentillifera) incubated at 24°C. Note that TEP concentrations were log-transformed.

Vertical bars show standard deviations.
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