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Chapter Summary

The subtidal environment, particularly its benthos, is the subject of chapter 13. Coral reefs, though basically subtidal, are covered in chapter 14.

The first section of the chapter defines the subtidal environment and outlines the most significant physical factors that influence subtidal communities. The rest of the chapter is devoted to the major subtidal communities, which are classified into soft-bottom and hard-bottom communities.

The section on soft bottom communities, the most widely distributed of all subtidal communities, includes material on patterns of distribution and habitat selection in vegetated and unvegetated areas. Deposit and suspension feeding, already mentioned in previous chapters, are discussed here in more detail, particularly in reference to the factors that influence their distribution in soft sediments. Seagrass beds, which were introduced in chapter 6, are covered here as an example of a community typical of soft bottoms around the world. Their ecological significance as a highly productive ecosystem and as a habitat for other species is emphasized.

The chapter concludes with a discussion of hard-bottom subtidal communities. The general characteristics of these communities are discussed first. Attention is placed on the effects of competition for space, grazing, and predation. Kelp beds and forests, among the most productive and fascinating of all marine communities, are discussed as examples of hard-bottom communities. Iinformation on their geographic and local distribution, life history, vertical and horizontal zonation, and the role of grazing and physical factors on their maintenance is covered in detail. 
Generalized food webs are shown for seagrass communities (Fig. 13.16) and a hard-bottom subtidal community (Fig. 13.20). Arrows used to represent trophic interactions are color coded as in the other food webs illustrated throughout the book.
Chapter 13 includes a box reading on the unique subtidal communities of Antarctica, a second on the interstitial fauna, and an Eye on Science box on recent research on seagrass wasting disease, which integrates several fields of biology.

Student Learning Outcomes

1. Demonstrate an understanding of the most important physical characteristics influencing subtidal communities.

2. Describe the most important types of organisms found in unvegetated subtidal communities.

3. Explain the distribution and dynamics of deposit and suspension feeders in soft bottom subtidal communities.

4. Demonstrate an understanding of the role of seagrass communities in the marine environment.

5. Describe the most important types of organisms found in hard-bottom subtidal communities, particularly in kelp forests.

6. Explain the role of herbivores in hard-bottom subtidal communities and that of carnivores in the trophic cascade hypothesized in kelp bed communities.

Audiovisual Material

Videos/DVDs:
1. Blue Planet: Seasonal Seas and Frozen Seas (50 min. each; http://shopping.discovery.com). From the BBC series; includes coverage of kelp forests.
2. Under Antarctic Ice (60 min.; http://www.pbs.org/wnet/nature/shop). From the Nature series.

3. A Sea Otter Story: Warm Hearts and Cold Water (60 min.; same address as abve). From the Nature series.
4. Science of the Sea: Aquarius Undersea Lab (min.; http://www.films.com/). A Discovery Channel production.
Answers to Critical Thinking Questions

1. Eelgrass communities in Europe and the eastern coast of North America were severely affected by a still-unknown disease. The so-called eelgrass blight or wasting disease of the 1930s caused many eelgrass beds to disappear. What changes would you expect to take place if an eelgrass community vanishes from a given area? Consider changes to the substrate, the benthos, and other types of marine animals. Are there any possible changes among animals living on land? What type of community do you think replaced the eelgrass communities after they disappeared?

The disappearance of an eelgrass community causes an increase in water turbulence, which increases the amount of suspended particles in the water. There is a decrease in the clarity of the water and a reduction in light penetration through the water column as a result. Eelgrass stabilizes the sediment so that, together with an increase in turbulence, finer particles, which include detritus, will be carried away and larger particles will be deposited on the bottom sediment. This, together with the decrease in detritus, will induce a decrease in the number of deposit feeders and an increase in suspension feeders. A highly productive eelgrass community will be replaced by a soft-bottom community dominated by suspension feeders and few or no primary producers. The total number of species will be lower since the organisms that live associated with eelgrass will also disappear. Animals that use the eelgrass community as a nursery will decrease in number. The export of detritus to other communities will sharply decrease. The disappearance of an eelgrass community may also affect land animals. Drifting leaves, many of which normally accumulate along the shore, serve as an important food source to land animals such as insects. 

2. The life history of kelps consists of a very large sporophyte and a tiny gametophyte. Sea lettuce and some other seaweeds, however, have a gametophyte that is as big as their sporophyte (see fig. 6.11a). Do you see any advantages for kelps having such an inconspicuous, puny gametophyte?
One possible advantage of having a small gametophyte is as a defense against herbivores. It also minimizes competition for space. On the other hand, it has a disadvantage when competition for light is taken into account.
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