CHAPTER 11 – ADDITIONAL NOTES

BIODIVERSITY – ECOLOGICAL IMPORTANCE OF TROPICAL RAINFORESTS

SPECIAL CONCERNS ABOUT TROPICAL DEFORESTATION
· A reminder:
· The type of soil will influence the type of terrestrial ecosystem (biomes) that will be found and the type of crop which will be harvested (Example: there is little plant life on bare rock and in deserts)
· To prevent erosion from wind and water which can eventually lead to the formation of “badlands”, careful measures must be taken to prevent “exposing the soil” by clearing the land from its vegetation. 
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WORLD FOREST ECOSYSTEMS

· Covering about 1/3 of the Earth’s surface, forests are a valuable asset to humankind:

· Important source of economy:

· Use for fuel (energy for cooking, heating…)

· building materials, and production of various products (over 5000 commercial products)

Forest also serves:

· to tamper climate modification (holds the humidity --- prevents desertification via “evapo-transpiration”)

· desertification – The conversion of arid and semiarid lands into deserts by inappropriate farming practices or overgrazing

· essential as protectors of watersheds and facilitate aquifer recharge (act like a sponge)

· To prevent soil erosion, thus keeping rivers and reservoirs free of silt

· To reduce the severity of floods

· Assists in the cycling of water, oxygen, carbon and other nutrients

· As an habitat for a number of animal and plant species --- wildlife habitat (protects “biodiversity”)

· As a refuge from the urban (city) life --- many forms of recreation

· As a landscape for its “beauty” its “esthetic” value…

Worldwide, the forests are in a state of decline:

· Destroyed to --- clear land for farming, or extract the minerals from the soil, or just because they were in the way.

· About 1/3 of the world’s forest have been cut 

· Only about 13% of the world’s forestland is under any kind of management

· Only about 2% of the world’s forests are protected in forest reserves

Deforestation (destruction of forests by clear-cutting and/or burning)

· continues today at a rapid pace and threatens the long-term sustainability of human civilization

· In developing countries for every 10 trees cut down only 1 is replanted

· In Africa, the ratio is 29 to 1

Tropical Rain Forests
A reminder:

· rain forests --- rainfall is very heavy, over  80 inches (200cm) annually; require year-round rain; they cannot tolerate drought; include tropical and temperate forests
Impact of Deforestation of the Tropical Rain Forest

· The preferred method of harvesting in tropical rainforests is usually clear-cutting -- the removal of all trees and then burning the remaining material. It leads to disastrous consequences. (Fig. 11.10, p.245)
· The rate at which the mature tropical forests are being destroyed is a matter of global alarm for several reasons.
· Worldwide tropical forests are being lost at a rate of about 0.6 percent per year.
First, it reduces the productivity of the land, and their recovery is extremely slow**
· Moist tropical forests cover about 23% of the land area within the tropics, or about 7% of the total continental area of the earth.

· Primary tropical forests are the richest (contains half or more of the earth’s species of organisms) and most productive (carry out about 29% of the total primary production of the biosphere) of the earth’s terrestrial ecosystems. 

· The forces that drive deforestation are mainly for timber and beef production and growth of the human population (demand for land and its economic value is growing). 

· Creation of badlands is a problem --- Vast areas of the forested tropics have very poor soil. Many of these soils are ancient and highly weathered. The low organic content (due to high decomposition rates), the dominance of highly weathered clay minerals with poor nutrient-holding capacities, and the abundant rainfall make such soils prone to loss of nutrients by leaching. (Erosion) (*) --- Leaching of nutrients is one of the factors that forces indigenous farming peoples throughout the tropics to practice “shifting cultivation”. Farmers have to “shift” to another plot for cultivation, because the soil becomes too poor after a few seasons.  Recovery of moist tropical forests to a mature state is very slow. As human populations grow, the number of subsistence farmers in forests increases.

(*) Refer to p.298 of Enger & Smith (2010) which reads as follow: “ Because tropical rainforests support such a vigorous growth of plants and an incredible variety of plant and animal species, it is often  assumed that tropical soils must be very fertile. Consequently, many people have tried to raise crops on tropical soils. It is possible to grow certain kinds of crops that are specially adapted to tropical soils, but raising of most traditional crop species is not successful. To understand why this is so, it is important to understand the nature of tropical rainforest soils. The features of the tropical rainforest climate have a great influence on the nature of the soil. High temperature results in rapid decomposition of organic matter, so that the soils have very little litter and humus. High rainfall tends to leach nutrients from the upper layers of the soil, leaving behind a soil that is rich in iron and aluminum. The high iron content results in a reddish color for most of these soils. Because the nutrients are quickly removed, these soils are very infertile. Furthermore, when the vegetation is removed, the soil is quickly eroded. “

Litter – A layer of undecomposed or partially decomposed organic matter on the soil surface
Humus – partially decomposed organic matter typically found in the top layer of the soil

Leach (leaching) – the movement of minerals from the top layers of the soil (A horizon) to the B horizon by downward movement of soil water

Second, widespread deforestation contributes to regional and global climatic and hydrologic changes**
· Deforestation tends to increase surface runoff into streams during rainy periods --- higher water levels --- destroys banks and silts the river basins.

· Deforestation may lead to a decline in local precipitation.

· Deforestation also reduces the rate of return of moisture to the atmosphere by transpiration and increases the landscape albedo, or ratio of solar energy reflected to that absorbed. The result may be a shift to a new climatic regime, with longer dry seasons and lower total rainfall, so that even with protection from cutting, forests may be unable to recover.

· Deforestation effects may interact with increased atmospheric carbon dioxide and global warming. --- The decomposition of organic matter permits the carbon dioxide to be released into the atmosphere. And destroying the forest, is destroying the organisms that absorb the carbon dioxide from the atmosphere. Thus, the carbon dioxide cycle is perturbed. Plus, pollution by human such as carbon monoxide produced by fuel burning and car pollution --- liberates high levels of carbon dioxide into the atmosphere. In turn, the CO2 absorbs the “infrared radiation” and acts as a “greenhouse effect” warming the global atmosphere. --- Consequently, creating droughts, hurricanes, typhoons, important rainfalls, and the change in sea level because of the melting of “icebergs”.

Third, extensive deforestation causes the extinction of numerous species, many of which have great potential economic value**
· This is the problem of “biodiversity” (biological diversity)

· Moist tropical forest (rain forests) contains half or more of the earth’s species of organisms, and are its most productive terrestrial ecosystem. 

· Because tropical forests are the least explored tropical environments, most of these species are as yet undescribed. 

Loss of Traditional Values**
· Other consequences of the loss of the tropical rain forest is the loss of the traditional values and knowledge linked to the forest --- “traditional medicines”; (medicinal properties of many plants) and other uses (spices…) made of the numerous species found in these biomes

** Refer to p. 245 -- Enger and Smith (2010)  “Special Concerns About Tropical Deforestation”:   “Tropical forests have greater species diversity than any other terrestrial ecosystem. The diverse mixture of tree species requires harvesting techniques different from those traditionally used in northern temperate forests. In addition, because tropical soils have low fertility and are highly erodible, tropical forests are not as likely to regenerate after logging as are temperate forests. Currently, few tropical forests are being managed for long-term productivity; they are being harvested on a short-term economic basis only, as if they were nonrenewable resources. Worldwide tropical forests are being lost at a rate of about 0.6 percent per year. 
Several concerns are raised by tropical deforestation. First, the deforestation of large tracts of tropical forest is significantly reducing the species diversity of the world. Second, because tropical forests very effectively trap rainfall and prevent rapid runoff and the large amount of water transpired from the leaves of trees tends to increase the humidity of the air, the destruction of these forests also can significantly alter climate, generally resulting in hotter, more arid climate (desertification). Third, high rainfalls coupled with the nature of the soil results in the deforested lands being easily eroded. Finally, people have become concerned about preserving the potential of forests to trap carbon dioxide. As they carry on photosynthesis, trees trap large amounts of carbon dioxide. This may help to prevent t increased carbon dioxide levels that contribute to global warming. 
Another complicating factor is that the human population is growing rapidly in tropical regions of the world. More people need more food, which means that forestland will be converted to agriculture and the value of forest for timber, fuel, watershed protection, wildlife habitat, biodiversity, and carbon dioxide storage will be lost.

CASE STUDY: Pohnpei’s watershed plan
· The value of the montane rain forest to the people of Pohnpei lies in the many uses of the plants in it and the animals. Rural people use it to harvest timber, medicines, and other products and to grow subsistence crops and prestige crops such as sakau and even “black pepper”. “Tree ferns” (initially used for house posts and fence posts) are now used as a substrate to grow the “pepper vines”. There are 2 species of tree ferns in Pohnpei, both endemic. Now their populations are threatened.
· Endemic – unique to a region (found nowhere else)
· New roads have made the upland forest more accessible for logging and farming – menacing the virgin forest.
· Pohnpei’s population is steadily growing --- more and more people use the forest for their subsistence needs
Watershed Forest Reserve:
· These modern pressures on the rain forest are part of the reason why state foresters wanted to restrict forest use by creating a reserve named the “Watershed Forest”  
· [Watershed – is an area that collects rain and feeds it to rivers or a lake.]
· As the name underlines, the forest as an important function to the water supply of the island – this forest acts like a great sponge to soak up the water and pass it on to the rock that forms the natural water reservoir. (groundwater -- the water beneath the Earth’s surface; [aquifer]) 
· Traditional leaders, land users, and municipal governments and the state government worked together to form a community-based management known in Pohnpei as “co-management”. (But many conflicts had to be overcome to recognize the use and necessity of preserving the “Watershed Forest Reserve”.)
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