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Lab #8: Rocky Intertidal Diversity
Lab objective:  Demonstrate mastery of a common sampling protocol and gain an understanding of intertidal habitats, the adaptations organisms have to this environment and how those adaptations alter their distribution.
Introduction
At low tide, the rocky intertidal regions along the coast are fascinating areas for the study of marine life. The types and distribution of inhabitants of this very narrow interface of land, ocean, and atmosphere are controlled primarily by the physical characteristics of the substrate, water, and atmosphere.  Secondarily they are influenced by biological interactions of the organisms themselves.

These regions are rocky, kept free from accumulations of sand or mud by the direct action of ocean waves. It follows that intertidal organisms also are subjected to various and sometimes severe amounts of wave shock. Obvious adaptations by animals to these conditions are hard external skeletons and low, rounded body profiles that offer little resistance to breaking waves. Animals without such features seek protection in crevices and under rocks. Many intertidal animals and all of the conspicuous intertidal plants are firmly attached to the substrate. The flexible but rugged stipes of the larger plants allow them to bend with the waves rather than resist their force.

The pattern and vertical range of tidal fluctuations define and further characterize the rocky intertidal region. Alternating exposure to air and submergence by seawater establishes rigorous and well-defined life zones within the intertidal region. Intertidal organisms have necessarily adapted to the temporary absence of seawater that, at high tide, provides suspended food, oxygen, uniform salinity conditions, and moderate environmental temperatures. When the tide is low, desiccation becomes a problem for the high intertidal plants and animals. Others avoid the drying effects of the atmosphere by inhabiting tide pools or following the tide as it recedes. Some anemones aggregate in dense clusters to minimize their exposed surface area and greatly reduce their water loss during low tides. Many animals with hard shells simply close up at low tide to avoid losing body fluids. They may also switch to anaerobic respiration when dissolved oxygen is in short supply.

Although we cannot thoroughly discuss the biological characteristics of the intertidal here, a few important points should be mentioned. Competition for necessary resources that are in short supply is often evident in the intertidal region. As an example, mussels and barnacles often exhibit shell deformation as a result of the extreme shortage of areas for attachment on solid rocks. Scores of smaller plants and animals even utilize the extensive surfaces of mussels, crabs, and other hard- shelled invertebrates for attachment. Most intertidal organisms are not highly mobile, and many must necessarily feed on each other. Most intertidal animals can be classed as one (or a combination) of the following specialized feeding types: (1) predators (whelks, fish, sea stars, birds, small mammals); (2) scavengers (crabs, worms, birds); (3) algal grazers (limpets, snails, sea urchins, chitons); and (4) suspension feeders (mussels, barnacles).

Most species are successful competitors only within rather narrow ranges of physical and biological conditions. As a result, their distribution is restricted to those areas in which such conditions exist. In the intertidal region, the restricted distribution of many plant and animal species occurs in definite zones arranged in a vertical sequence. Each zone is characterized by particular groups of plants and animals that give the zone a unique appearance. Vertical zonation can best be seen at low tide simply by looking toward shore from the water’s edge (or as near to the water as you can safely go).

Task #1: Census Procedure
When an ecologist is interested in the number of organisms present in a particular habitat, it is usually not feasible to count them all.  Instead, he or she can count a smaller representative portion called a sample.  Sampling plants or animals that are relatively sessile (fixed in one place) can be done using a quadrat.  A quadrat is a hollow square that can be placed on the ground to isolate and count organisms inside the square.  We’ll be using a 0.25m2 quadrat to census intertidal organisms.

· Place the quadrat along the selected transect tape at the lowest point of the exposed intertidal zone.  This will be at the water’s edge.

· Identify and count the individuals of each animal species within the quadrat.  If the number of individuals of a species is too large for convenient counting, use a smaller portion of the quadrat and then multiply.

· Record the number of individuals of each species, then move the quadrat 0.5m up the transect tape to the next position and repeat.

Task #2: Treatment of Data
· Convert the density of each species to individuals per square meter.  This is accomplished by multiplying the number of individuals in the quadrat by four (because each quadrat is ¼ meter).

· Use the computed species densities and the vertical range to plot its abundance and distribution on the provided graph. (Note: if a species was absent from a particular quadrat, it’s density will be zero at that point.)

· Make sure you label each line with the appropriate species name; different colors would be even better.

Questions
1. Based on their distribution in the intertidal zone, which organism had the lowest tolerance for extreme physical conditions? Which had the highest?
2. What specific abiotic (physical) factors did you observe that might affect the distribution of animals?
3. What specific biotic (biological) factors?
4. Choose one of the species you identified and describe how it has adapted to the unique stresses of the intertidal environment.
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Note: 2 bonus points will be awarded for using Excel or another program to make the graph for this lab’s results.
Density (individuals per m2)








