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Sand ripples and sand waves are also indicative of physical forces in seagrass habitats. A gradient
of such structures can be distinguished as water flow increases. At relatively slow flows (but strong enough
to move sediment particles), linear ripples appear on the sediment surface. As the flow increases, these
ripples become undulatory, cuspate and rhomboid (Fig. 1). Currents stronger than 10 cm s are normally
required to move sandy particles and the formation of ripples and sand waves requires flows of 50 and
60 cm s, respectively (de Vries Klein 1985). Currents in seagrass beds are often reported to be lower than
10 cm s-1 (review by Koch 2001) suggesting that ripples and sand waves would usually not occur in
vegetated areas. Unfortunately, little information is available on bedforms in seagrass beds. From personal
observation, I have noted linear ripples and sand waves in seagrass beds in areas with strong currents and
waves, respectively. Marba ef al... (1994) also observed fast-moving sand waves in a Cymodocea nodosa
bed.
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Figure 1. Change in ripple characteristics as flow strength increases from left to right.

The epiphytic layer on seagrass leaves which is composed of a variety of organisms
including bacteria, micro- and macro-algae, grazers, mucus, sediment particles and debris can also provide
clues about the physical processes occurring in the seagrass habitat. The amount of sediment (inorganic
material) in an epiphytic layer is a function of sediment resuspension. In areas where sediment resuspension
is high (high energy site or storm event), the amount of sediment particles in the epiphytic layer will also be
high (Brandt and Koch, submitted). This general pattern may be altered by grazers, currents and waves
(Horner ef al.. 1990, Strand and Weisner 1996) but in general, more sediment resuspension in a seagrass
habitat (or adjacent areas) results in a higher percentage of inorganic matter in the epiphytic layer.

Sediment cores can provide valuable data on past physical processes in the area. For
example, a layer of coarse particles between layers of finer particles indicates that a storm event (strong
enough to move the coarser particles) occurred in the area. In seagrass beds, it is common to find a
decreasing amount of fine particles as one penetrates into the sediment (Wanless 1981). This is believed to
be due to the increasing capacity to trap fine particles as the seagrass bed develops and the area it colonizes
becomes shallower.

Sediments as biological indicators

Sediments colonized by seagrasses can be calcareous or siliceous. Calcarcous sediments are
usually light in color and of biological and marine origin (coral reefs, carbonate algae, carbonate epiphytes
on seagrass leaves, planktonic organisms with carbonate skeletons) while siliceous sediments are usually
darker in color and derived from the erosion of terrigenous rocks and soil. Calcareous algae have been
estimated to contribute 0.5 mm yr' to sediment accumulation in Shark Bay (Walker and Woelkerling
1988).

Microalgae living on/in the sediments can often be located by their distinctive coloration (dark
yellow or green) on the sediment suraface. Since these are photosynthetic organisms, they need light in
order to survive. Therefore, they can only penetrate the top few mm of the sediment. Their depth of
penetration can be visualized by scraping a shallow trough into the sediment and observing where the
distinctive coloration ends. As light availability within seagrass beds is often low, the sediments usually
containg a reduced number of benthic microalgae (Maclntyre ef al... 1996). When such layers are observed,
it can assume that they are contributing to sediment stabilization as the microalgae secrete substances that
bind the sediment particles together (Miller et al. 1996).
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