Chapter 50—Community Ecology

Workshop Question Answers

Applying Ideas

1.
The climatic data provided in the figure indicate that this community has little variation in annual temperature, although temperatures peak in spring at about 32(C and dip to 22(C in winter. This is no more than a 10( swing in temperature annually. The rest of the year, the temperature holds steady at around 25(C. Conversely, this community receives extremely high amounts of rainfall (up to 40 cm) during the summer months, but little precipitation the rest of the year. Rainfall totals begin to increase in response to the increase in temperature that is seen in spring. The region thus experiences high variation in precipitation. Overall, this community resembles a tropical rain forest. The temperature profiles of the two communities are similar in that annual temperatures do not fluctuate much in either case; but the community in question does experience a greater range of temperatures (22( to 32(C) than does a typical tropical rain forest (25( to 30(C). Nevertheless, this range difference is seen only in the spring months. Furthermore, only tropical rain forests experience rainfall in the amounts indicated here; however, tropical systems receive most of their rain in what are the winter months in the Northern Hemisphere. This is not the pattern seen here. This community receives its heaviest rainfall amounts in the summer months, indicating that it is in the Northern Hemisphere. In the end, the data best describes a tropical community in the Northern Hemisphere—perhaps something similar to what is seen in Venezuela or Columbia. 

2.
Based on experimental studies, it is known that 10 to 15 fires have occurred each century for the past 1500 to 2000 years in most giant sequoia groves. Each tree in these groves has been burned an average of 64 times; yet, the grove as a whole remains healthy and vigorous. Thus natural fires are extremely frequent and of low severity in this community. Such a fire regime appears to be a beneficial and even essential part of the natural history of sequoias. In order to preserve the ecological integrity and health of Sequoia National Park, the groves should be managed by periodically setting low-intensity, controlled fires in various areas throughout the park. These fires should be allowed to progress to their natural conclusion, as long as they do not get out of control. Alternatively, low-intensity natural fires could be allowed to burn instead of being immediately suppressed. In either case, as long as the fires do not get out of control, they can be used as valuable management tools for maintaining species vigor (by exposing the trees to a beneficial natural disturbance) and increasing overall species diversity in the park. Data from numerous other parks, including Yellowstone, support this theory. Unfortunately, public opinion and relations can be a problem when implementing this kind of management scheme, so education must also be a part of the plan. 

3.
Several hypotheses have been offered to explain the existence of the latitudinal gradient of species diversity that is seen widespread across the world. The first of these is that high productivity in the tropics promotes high diversity. The idea is that increased biomass production supports more herbivores and thus more predators, parasites, and scavengers. Hence, the overall diversity is increased. Although this hypothesis is supported by the global-scale correlation between productivity and diversity, experimental studies refute it. Productivity alone is not a sufficient explanation for higher diversity in the tropics, although it probably plays some role. The second hypothesis states that the tropics contain more diversity because they have a more complex physical structure than other types of habitats. The idea here is that habitats with complex physical structures have more niches than habitats with a simple physical structure. Because more niches can be filled with more different types of species, diversity is higher here. Although this hypothesis explains some aspects of increased species diversity, it does not explain why there are more tree species in tropical forests. The third hypothesis is that the tropics are more diverse because they have had more time for speciation to occur. But recent historical studies suggest that tropical forests were also disturbed by climate change, though at a smaller scale than at the higher latitudes. Thus speciation does not seem able to account for the vast differences in diversity. Finally, tropical areas may experience fewer disturbances than temperate or subarctic regions, and thus contain more diversity. The idea here is that species accumulate slowly following a disturbance, so frequent disturbances may hold species numbers down. In turn, this would lower diversity in regions that experience many disturbances. However, in theory, species diversity should be highest at intermediate levels of disturbance because communities would contain both pioneering and late-successional species. Also, treefalls and canopy gaps occur as regularly in tropical forests as they do in temperate forests. Disturbance can actually be beneficial to communities in that they can help increase diversity. This final hypothesis could be tested by setting up several small, identical pond communities and then exposing each community to a different level of some disturbance (e.g., the addition of varying amounts of chlorine). The diversity in each community following this disturbance could then be determined and statistically compared.

5.
Species traits, species interactions, and environmental conditions affect the succession of any community, including the one that develops on this two-acre lawn. Because species traits are particularly important early in succession, the species that appear first will mostly depend on the traits that they possess. Such species must possess good dispersal ability, rapid growth, quick reproductive periods, and tolerance for very harsh and severe conditions. The two-acre plot is likely to be colonized first by pioneer species that have very “weedy” characteristics. But once colonization is under way, the course of succession will depend more on how the various species interact with each other. The presence of one species can inhibit or facilitate the arrival and establishment of another. For example, an early-arriving species might provide the shade and nutrients required by a late-arriving species. The pattern and rate of this succession is influenced most by the overall environmental conditions affecting it. Variation in monthly weather and annual climate patterns will greatly influence the course of succession. For example, depending on its precise location, one side of this plot may receive more daily sunlight than the other. This will significantly affect not only the types of plant species that will develop in this region of the plot but also the overall community of plants and animals that will ultimately be found here, as opposed to the opposite side of the plot. In the end, the interaction of all three factors will significantly affect the succession occurring on this plot. 







