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Eye on Science: PISCO Studies of Ecological Interactions
Chapter Summary

Chapter 11 surveys intertidal communities. They are by far the best known and most accessible of all marine communities, hence the need for a relatively lengthy chapter. 

Rocky shore communities are examined by first outlining how the demands of physical factors (type of substrate, exposure to air by tides, and wave action) are met by intertidal organisms. Morphological as well as behavioral adaptations are highlighted. Refraction and the distribution of wave energy along the coast are also briefly discussed.

The chapter emphasizes how biological factors influence community structure. It incorporates results of some of the most current approaches in the study of rocky shore communities. Specifically, the chapter explores competition for space, grazing, predation, availability of food, feeding interrelationships and how these and other factors influence vertical zonation, and ecological succession. The food web diagrams in figures 11.14 and 11.32 use arrows that are color-coded to allow comparison with other food webs throughout the book.

The chapter concludes with an examination of the particular characteristics of soft-bottom intertidal communities, those established on muddy and sandy bottoms. The types of sediments and their distribution are first examined, followed by a look at how organisms are adapted to the availability of oxygen,  motility, feeding, and zonation patterns in soft bottoms. Some of this material overlaps with the coverage of estuaries in chapter 12.
A box reading on transplantation, removal, and caging experiments gives students a good idea of what marine biologists actually do. The box also reinforces material on the scientific method and experimentation that was introduced in chapter 1.

Student Learning Outcomes

1. Demonstrate an understanding of how physical factors, primarily exposure to air and wave action, affect intertidal communities.

2. Explain the factors determining zonation in intertidal organisms.

3. Describe some of the typical organisms inhabiting the characteristic zones of rocky intertidal communities.

4. Demonstrate an understanding of the physical factors that affect soft-bottom intertidal communities. 

5. Describe some of the outstanding adaptations organisms of soft-bottom intertidal communities have to adapt to these physical factors.
6. Describe some of the typical organisms inhabiting each of the characteristic zones of sandy beaches.

Audiovisual Material

Videos/DVDs:

1. Coastlines (28 min.; http://www.films.com). A survey of life along different types of coastlines. From the Man and the Biosphere series.

2. Blue Planet: Coasts (50 min.; http://shopping.discovery.com).
3. Life at the Edge of the Sea (50 min.; http://www.pbs.org/wnet/nature/videos.html). Life on a rocky coast in British Columbia; from the Nature series.
4. The Margins of the Land (50 min.; http://www.ambrosevideo.com). From The Living Planet series.
5. Ecology: Life at the Edge of the Sea (25 min.; http://www.films.com).
6. Waves and Beaches (20 min.; same address as above).
7. Waves, Tides and the Coastal Environment (24 min.; http://www.insight-media.com).

8. Waves, Coastlines, and Beaches (18 min.; same address as above).

Slides:

1. Beaches (75-slide set; http://www.educationalimages.com).
2. Tide Pool Life of the Atlantic (20-slide set).

3. Intertidal Organisms of the West Coast Rocky Shore (20-slide set).

4. Life of Rocky Caribbean Seashores (25-slide set).

Answers to Critical Thinking Questions

1. There are marked differences in the type of organisms found at four different locations at the same tidal height along a rocky shore. What might account for this? Offer at least three possible explanations.

Differences in the type of organisms may be due to differences in physical factors such as exposure to wave action, the type of rocky substrate (stability and other particulars of the surface including color: at low tide darker substrates may absorb more heat than light substrates), relative exposure to light, abrasion by sand due to proximity to a sandy shore, and the presence of seeping fresh water and/or pollutants. In addition, differences may be the direct result of biotic factors (food, predation, and/or competition for space) that may be influenced or determined by one or more of the physical factors mentioned above.

2. Most marine biologists hypothesize that space, not food, limits populations in the rocky intertidal. What kind of experiments could be performed to test this hypothesis?

One type of experiment may involve the removal of individuals of a dominant species that lives in dense patches (such as mussels, seaweeds, or barnacles) and see what type of organisms will settle or move in. Individuals are removed in such a way as to leave patches of varying densities (or different areas covered in the case of seaweeds). All other factors, including food (and light in the case of seaweeds) remain unchanged; untouched patches are left as controls. Space would be shown to be limiting if the number of species in the manipulated patches is higher than in the control patches. 
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