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ABSTRACT

Cora reefs, mangrove forests, seagrass beds, and sandy beaches are fundamental ecosystems
on tropical or subtropical coasts, and their ecosystem function and services have been
discussed intensively to clarify their importance. Landscape diversity constructed by these
ecosystems should be discussed from the viewpoint of interactions and ecological
connectivity among these ecosystems. As such, biogeochemical linkage and animal migration
must be important topics for this discussion.

The biodiversity has to be discussed from various viewpoints, and one of the benefits of
biodiversity is the provision of insurance that the ecosystem is stabilized against natural and
anthropogenic environmental changes. However anaysis of landscape diversity has
frequently been ignored simply because of a lack of scientific background on the ecological
connectivity among them.

Today, | will talk about the ecological connectivity among the tropical and subtropica coastal
ecosystems, emphasizing the scientific interest in landscape diversity with some case studies
in Okinawa, southern Japan.

The ecological study on the fish communities in seagrass beds and cora reefs gives us useful
message for the discussion of ecological connectivity. According to visua surveys in the
seagrass beds and adjacent coral reefs, most of the fish species were roughly divided into 4
groups based on habitat use patterns; (1) permanent residents (e.g. Sethojulis strigiventer and
Calotomus spinidens); juveniles and adults living only or mainly in seagrass beds, (2)
seasonal residents (e.g. Cheilodipterus quinquelineatus and Lethrinus atkinsoni); juveniles
living only or mainly in seagrass beds, (3) transients (e.g. Parupeneus indicus); occurring in
seagrass beds in the course of foraging over a variety of habitats, and (4) casual species (e.g.
Acanthurus blochii); occurring only occasionally in seagrass beds. Some seasona residents
showed a possible ontogenetic habitat shift from seagrass beds to cora reefs. These results
indicated that seagrass habitat use patterns by fishes changed temporally and regionally and
there may be habitat connectivity between seagrass beds and cora reefs via foraging or
ontogenetic migration. In addition, high fish diversity is maintained by healthy landscape
diversity.

A magjor functional consequence of landscape diversity also derives from the complex
ontogenic habitat shift characteristic of many marine animals whose larvae have a long
pelagic life stage. Tropica seagrass and mangrove habitats serve as nursery areas for many
fishes that live as adults on nearby reefs. Thus, the proximity of different habitats in the
landscape is critical to the populations of these fishes.

Other large animals showing high mobility also have a possibility to move between different
ecosystems and affect the flora and fauna via their feeding behavior. Sea turtles, for example,
migrate in much wider areas, visiting different ecosystems including the open sea, coral reef
and sandy beach. Dugongs also come in to intertidal zones with seagrass beds during high



tides. The connectivity between intertidal and subtidal zones is also an important research
topic.

Mangrove forests, which are predominant in river mouth areas or the inner part of bays in
tropical and subtropical regions, are characterized by high primary production. The organic
material produced by mangroves enriches the bottom substrates and has been offering food
sources during their decomposition processes to various animals living in mangrove forests
and neighboring ecosystems. However, quantitative studies on the transportation and
dynamics of the organic materials produced by mangroves are insufficient and more
discussion is required to clarify the role of mangroves on coastal zones. For example, there
are different reports, i.e. some reports have emphasized that mangroves are important for
sustaining the microbial food chain and nutrient regeneration in adjacent ecosystems, but
other ones did not.

The dynamics of particulate organic matter (POM) and mangrove litter were investigated in a
subtropical mangrove in Okinawa, in order to quantify the impact of mangrove POM on
adjacent intertidal sediments. A distinct seasonal pattern was found with maximum litter fall
during the autumn season, and minimum during winter. Analysis of fatty acids in the surface
sediments of an adjacent mud flat and sand flat during the winter, spring, and autumn seasons
indicated that outwelling of POM from the mangrove ecosystem occurs. However, it is
spatiadly restricted to within 300 m from the mangrove forest. The magnitude of the
outwelling increased during spring and autumn consistent with the increase in the tota litter
production. Despite the presence of mangrove-derived organic matter in the estuarine surface
sediments, autochthonous sources of organic matter, green macroalgae (Ulva pertusa and
Enteromorpha intestinalis), diatoms and bacteria are the main contributors of sedimentary
organic matter.

We have been studying the role of mucus produced by corals in a coral reef ecosystem. The
organic matter, chlorophyll a concentration, microaga density, and bacteria-derived fatty
acid contents of mucus aggregates were higher than those observed in sediment, suggesting
that mucus aggregates, which are carried to various places in a reef, contain not only high
levels of organic matter, but also dense concentrations of microalgae and bacteria. Therefore,
mucus aggregates trapping a large number of diatoms may serve as a qualitatively more
energetic food source for benthic fauna compared to sediments.

In conclusion, research in a wide range of ecosystems demonstrates that interactions among
the communities of different habitats on coastal and river ecosystems, mediated by both
migrations of animals and the transportation of organic materials and nutrients, can influence
community structure and ecosystem function. Such landscape diversity should be essentially
important to the functioning of marine systems.
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