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Sessile Organisms on PVC Panels in the Waters around a Coral Reef of
Ishigaki Island, Yaeyama Islands, Japan, Immediately after the
Catastrophic Coral Bleaching in 1998

KanaviLniL Nanpakumar?, Yosuitake Takapa® & Takuro SHiBuno?

DWater and Steam Chemistry Laboratory BARC Facilities, Kalpakkam Tamil
Nadu 603 102, India
Dlshigaki Tropical Station, Seikai National Fisheries Research Institute, Fukai-Cta
148449, Ishigaki, Okinawa 907-0451, Japan

Abstract Sessile organisms on PVC panels suspended inside and outside coral reef
at Ishigaki Island, Yaeyama Islands, Japan, was monitored for 20 days just after the
wide-spread incident of coral bleaching in September, 1998. The settlement of a total
of 16 species of algae and invertebrates was recorded. Generally, Enteromorpha sp.
(Chlorophyceae) dominated the panels. The percentage area cover, number of species,
biomass and algal growth were significantly greater in waters outside the reef.

Key words: sessile organisms, coral reef, settlement, PVC panels, Ishigaki Island

Introduction

Ecological studies on the sessile organisms in the waters of coral reefs in Japan are
rare (see Yamada & Yamazato, 1987; Nishi, 1993), even though sessile organisms in coral
reef areas have been studied in the Caribbean and Bermuda Islands (Jackson, 1984; Jackson
& Winston 1982; Logan, 1984) and in the Middle East Asia (Benayahu & Loya, 1981). The
Ryukyu Islands has a high species diversity and rich growth of corals, and therefore an
ideal geographic location to study the community ecology of sessile organisms. Living
corals are reported to produce toxins (Jackson & Buss, 1975; Romano, 1990} which prevents
other sessile organisms such as algae and invertebrates to settle and grow. Thus, the bare
surface of artificial panels can be an alternative settlement substrata for these organisms.

Despite the documentation of the rich and diversified community of sessile organisms
around the coral reef areas of Japan (Hoshino, 1987; Yamada & Kubota, 1987; Imajima,
1987, Mawatari, 1987; Nishikawa, 1987; Tsuda, 1991), quantitative information on these
organisms is scarce. Generally nutrients in coastal waters are higher inside the reef than
outside (Sorokin, 1993), however, the catastrophic coral bleaching that occurred in the
summer of 1998 (Fujioka, in press) just prior to this study might have altered the nutrient
levels or other factors in the water column. Such changes in the sea water might alter
the availability of spores of algae and larvae of invertebrates, which would have altered
the establishment of the sessile community in this area during this study. Here, we report
some preliminary data on the sessile organisms, including sedentary animals, on
polyvinylchloride (PVC) panels suspended inside and outside a coral reef at Ishigaki
Island. The potential influence of coral bleaching on the establishment of the communities
of sessile organisms is discussed.

Materials and Methods

Four PVC panels (25x25x0.3 mm) were suspended for 20 days from 24 September
to 13 October, 1998, at two stations in Urasoko Bay, Ishigaki Island (Fig. 1). Station one (St. 1)
was located inside the coral reef and Station two (St. 2) was located outside approximate 90 m from
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Fig. 1. Map showing the locations of Station 1 and Station 2 in Urasoko Bay, Ishigaki Island.

the reef edge. Panels were suspended at a depth of 1 m from the sea surface using anchored
floating buoys. Inside the reef, St. 1 was about 3m deep, protected from waves, and
possibly prone to grazing by herbivorous fishes. Outside the reef, St. 2 was about 18 m
deep, in the open ocean, and therefore less prone to grazing by herbivorous fishes.

Panels were retrieved and fixed immediately with 3% seawater formalin. In oraer to
avoid an edge effect (Sekar ef al., 1998), the area 2.5 cm from the edge was not examined. The
sessile communities on the panels were examined and analyzed for species composition, area
cover (%), algal filament length (mm) and biomass (dry wt g/m?). Each panel surface
was examined, and the four panels at each station (n==8) were pooled because they did
not differ in the species composition or area cover.

The area cover of organisms was estimated using the point method (see Nandakumar
et al., 1993) and length of the filamentous algae was measured by a vernier calipers. For
dry weights, sessile organisms were scraped, dried overnight in an oven at 60°C and
weighed.  All organisms were identified to the lowest taxonomic level possible.

Results

A total of 16 species of sessile organisms belonging to seven major taxonomic groups
settled on the panels during the study period (Table 1). A significantly smaller number
of species (6 spp.) settled on panels located inside the coral reef (St. 1) than on panels
located outside the reef (14 spp. at St. 2, Mann-Whitney U test, p <0.005). Outside the
reef at St. 2, the sessile community included invertebrates such as hydroids, polychaetes,
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cirripeds and gastropods, as well as a higher diversity of algal species (9 spp., Table 1).
Inside the reef at St. 1, the sessile community comprised 2 species of invertebrates and 4
species of algae (Table 1).

The percentage area cover of sessile organisms was higher on panels suspended outside
the reef than inside. The mean bare surface area was 5% outside and 26% inside the
reef. Chlorophyceae dominated the panels with very high percentage cover at both stations
(Table 2). Outside the reef, Hydrozoa (5%) and Rhodophyceae (3%) were present.

Growth in the filamentous algae was measured by the length of the filaments. Algal
growth was significantly higher outside the reef (mean 4.04 mm+0.86 SD) than inside the
reef (1.89 mm+0.52 SD, t-test, p< 0.0001, n=8 for each station).

The total biomass measured as dry weight was significantly higher outside the reef
(9.78g/m?+2.13 SD) than inside the reef (6.16g/m?+1.78 SD, t-test, p= 0.0024, n=8
for each station). The calcareous component of the biomass was negligible because cirripeds
and spirorbid polychaetes were rare (Tables 1 & 2).

Table 1. List of sessile organisms settled on the PVC panels in the two study stations.

No. Group Species St. 1 St. 2
1 Chlorophyceae Enteromorpha sp. + +
2 Chaetomorpha media (C. Agardh)Kiutzing + +
3 Caulerpa racemosa J. Agardh — +
4 Rhodophyceae Ceramium sp. + +
5 Polysiphonia sp. -+
6 Antithamnion sp. - +
7 Rhodophyceae sp. — +
8 Phaeophyceae Colpomenia sinuosa (Roth) Derbes et Solier + +
9 Padina sp. —_ +

10 Hydrozoa Corynidae sp. - +

11 Campanulariidae sp. - +

12 Polychaeta Errantia sp. - +

13 Spirorbidae sp. + -
14 Cirripedia Lepas anatifera Linnaeus — +
15 Gastropoda Styliferina goniochira A. Adams — +
16 Gastropoda sp. + -

Table 2. Percentage of area cover of sessile organisms on the PVC panels in Station 1 (inside the coral
reef) and Station 2 (outside). Data (n=8 for both stations) were pooled.

Station 1 Station 2
Chlorophyceae 74 ' 86
Rhodophyceae 0 3
Phacophyceae 0 1
Hydrozoa 0 5
Bare space 26 5




234 K. Nanpakumar, Y. Takapa & T. Smisuno

Discussion

The sessile community in reef waters at Ishigaki Island in the subtropics is rich compared
to a temperate Japanese coastal area, Amakusa (Nandakumar, 1996). Even though the
duration of the study was short, 16 species settled onto the panels. The sessile community
comprised mostly of Enteromorpha sp. and Chaetomorpha media (C. Agardh) Kiitzing in the
Chlorophyceae. In the Rhodophyceae, Ceramium sp. dominated the panels at both the
stations. Invertebrates, Lepas anatifera Linnaeus and hydroids were dominant, but these
species were observed only on panels outside the reef. In comparison to temperate Japan
at Amakusa (Nandakumar, 1995, 1996), species composition of the sessile community differed
to Ishigaki Island, with only one species, Colpomenia sinuosa (Roth) Derbés et Solier
(Phaeophyceae), common to both locations.

Settlement, growth (filament length) and biomass of the sessile community on the
panels suspended at the outer reef (St. 2) were significantly greater than those suspended
inside the reef (St. 1). As spatial patterns of sessile communities vary among studies
(Sorokin, 1993), it is difficult to generalize whether the pattern observed in this study is
common on coral reefs. One of the reasons for the reduced settlement, growth and biomass
inside the reef may be due to higher levels of grazing by fishes in this area. The grazing
herbivorous fishes are generally absent in the surface water at the outer reef area (Hiatt
& Strasburg, 1960), where the panels were suspended. In contrast, inside the reef area,
near St. 1, the number of herbivorous grazing fishes (mainly acanthurids) was high and
increased substantially after the coral bleaching incident (Shibuno ef al., in press). Alter-
natively, the mass mortality of corals after bleaching might have caused a leakage of nutrients
from the dead tissue of corals into the water, which increased the level of nutrients in the
water column at both locations. An increased nutrient supply from dead corals might have
improved the survival of propagules of sessile organisms in this area during the study period.

In conclusion, this short term study is an example of differences in the sessile community
found in waters inside and outside reefs immediately following the mass mortality of the
corals after bleaching. Whether the spatial pattern of sessile communities observed in this
study is unusual and related to the episode of coral bleaching is an interesting topic for
future research.
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