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Horizontal and vertical distribution of macroalgal assemblages
in modern Lake Nakaumi, a coastal lagoon

Yasushi Miyamoto®, Akiko Hatsuda'

Abstract: Horizontal and vertical distribution of macroalgae were surveyed during the
summer in Lake Nakaumi, a brackish lagoon. In the summers of 2004-2006 water conditions
(transparency and salinity) and macroalgal assemblage characteristics (percent cover, species
richness, and depth limit) were surveyed at 15 coastal sites. Both species richness and depth
limit decreased with increasing the distance from the seawater inlet. However, the patterns
of algal cover differed among green, red, and brown algae: green algae grew in all areas in
the lake. In contrast, brown algae was dominant only in the area closest to the sea. Red algae
grew in all areas except that most distant from the sea. Since species richness and depth limit
were correlated with transparency, and transparency was correlated with the distance from sea
but not salinity, transparency seemed to be the primary cause of the observed spatial pattern.
In contrast, because the patterns of algal cover do not correlate with either transparency or
salinity, we suggest that other factors, including grazing by animals and competition among
algae, were important in establishing the observed patterns. Finally, a schematic diagram of
macroalgal distribution patterns is presented.
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Fig. 1. Map of Lake Nakaumi and location of the fifteen census sites.
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F 1. 2004-2006 4F O FH A TEIE S N2 D ) X b,
Table 1. List of macroalgal species observed in the transects
in summer during 2004-2006.

Species name

CHLOROPHYTA Chaetomorpha spiralis
Cladophora sp.
Codium fragile
Enteromorpha spp.
Polysiphonia spp.
Ulothrix flacca

Ulva pertusa
RHODOPHYTA Chondracanthus intermedius
Chrysymenia wrightii
Gracilaria vermiculophylla
Grateloupia divaricata
Grateloupia filicina

Priontis ramosissima

CHROMOPHYTA Sargassum thunbergii
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Fig. 2. Relationships between the distance from Nakaura gate and algal

assemblage characteristics (species richness and depth limit). Solid lines

represent significant correlations (P<0.05).
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Fig. 3. Relationships between the distance from Nakaura gate and percent cover of green, red,

and brown algae at 0—1 m, 1-2 m, 2-3 m, and>3 m depths. Solid lines represent significant
correlations (P<0.05).
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significant correlations (P<0.05).
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Table 2. Stepwise regression for algal vegetation characteristics against transparency and salinity.
Each egression coefficient is given as a standardized value. Asterisks: ***: P<0.001.

Dependent variable N Model R? F
Green algae (0-1m) 42  =0.636Sal - 31.8 0.390 27.8™
Green algae (1-2m) 42 =0.602Sal - 32.3 0.347 233"
Green algae (2-3m) 42  =0.386Tr + 0.332Sal - 76.1 0.282  9.25™
Red algae (0-1m) 42 NS - -
Red algae (1-2m) 42 NS - -
Red algae (2-3m) 42 NS - -
Red algae (>3m) 28 NS - -
Brown algae (0-1m) 42 NS - -
Brown algae (1-2m) 42 =0.402Tr - 25.0 0.141  7.89™
Brown algae (2-3m) 42 NS - -
Species richness 42 =0.493Tr + 0.583Sal — 6.512 0.696  49.1™
Depth limit 42 =0.569Tr + 0.497Sal — 2.097 0.681 457"
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Fig. 5. Schematic representation of horizontal and vertical distribution of macroalgal assemblages.
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