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Summary 
 
When considering the problem of conserving biodiversity in forest ecosystems, one 
must not forget the historical influence of humans on forest resources. Although the 
early phases of human colonization on forest areas were characterized by a relatively 
minor impact on the natural environment, it is now obvious that this evaluation has not 
applied for at least some decades in many tropical regions and for at least some 
centuries in the temperate regions of the western world. Forest losses should be 
attributed to a complex series of causes, which are not mutually exclusive but rather 
often interact to cause very serious extirpation patterns of pristine forest formations. 
Among the various possible causes, the following are identified: (a) conversion to 
permanent agricultural land (arable cropland, tree crop plantations, forest plantations, 
and pasturelands); (b) timber extraction or logging; (c) population pressure; (d) shifting 
cultivations; (e) transmigration or new resettlement programs; (f) infrastructure 
development involving extensive land use (construction of roads, airports, stadiums, 
university campuses, new towns, reservoirs mining, oil field development, etc.); (g) 
biological war involving extensive use of herbicides; (h) charcoal production for iron 
ore smelting; and (i) areas where local resource use (e.g., for fodder, fuelwood, fruits, 
and other forest products) begins to exceed the supply. Other sources of human 
impingement on forests that are also worthy of note include bush burning, overhunting, 
overgrazing, and tapping of nontimber products. Furthermore, coastal forests and 
fringing forests at the banks of rivers are susceptible to destruction in the event of such 
engineering works as control embankment, dredging, harbor development, and land 
reclamation projects. A focus on regional deforestation problems is thus necessary, 
especially in those areas where local political instability may produce further dramatic 
consequences to the general environment (e.g., parts of Africa, Central America, and 
Asia). Recent examples were provided by the dramatic wars in Rwanda, Liberia, and 
Sierra Leone, which certainly house important sectors of the Congolese forest zone. 
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In heavily populated and developed countries, a dramatic situation may be caused by 
shifting cultivation, logging, urbanization, and a series of road construction and 
industrial development projects that have hastened deforestation rates. This is 
particularly the case in the Niger Delta Basin, which is an area over 200 000 km2 that 
represents one of the most important wet areas of the African continent and where there 
is a considerable degree of endemism in many floral and faunal groups. This area is 
especially environmentally precarious, as it is across the enormous number of rivers and 
creeks of this area that more than 80% of Nigeria's crude oil is derived (and Nigeria is 
the greatest producer of oil in the whole Africa, and sixth in the world). This area also 
houses the main concentration of mangrove forests in all of West Africa; thus, it is 
evident that the mangrove forest as a whole is rapidly being lost to the exploration and 
exploitation activities of oil industries. Indeed, large expanses of the forest are cleared 
for the establishment of oil fields, flow stations, pipelines, refineries, and by incessant 
oil spillages arising from mechanical failure, oil well blowout, pipeline bursting, 
sabotage, etc. 
 
In areas of a potentially enormous economic value (as in the study case presented 
below, the Niger Delta of southern Nigeria), it is evident that a crucial problem for the 
conservation of biodiversity is not only the direct devastating effects of habitat 
alteration, but also the indirect, long-term effects caused by industrial developments, 
including, for example, (a) pollution of air, water, and soil; (b) the indirect increase of 
rural–urban migration; and (c) the upsurge in urbanization and its concomitant increase 
in demand for mangrove timber for scaffolding, building construction, fuelwood, etc. 
Indeed, with local variations, there are many other tropical areas where mangroves 
thrive, such as in Kenya, Tanzania, Bangladesh, Malaysia, Thailand, Indonesia, 
Philippines, Vietnam, Australia, as well as Central American and Caribbean countries. 
This chapter presents a short synthesis of (a) the main areas where mangrove forest 
biodiversity is being lost, and (b) the various industrial development projects that are at 
the basis of the mangrove crisis. 
 
There is consequently an urgent need for the conservation and management of forest 
biodiversity all around the world (and especially in tropical developing countries). 
Nevertheless, recovery of such endangered or vulnerable habitat is often difficult, as it 
normally takes quite a long time to recover from stress (e.g., see the case of the 
Brazilian Amazon). 
 
So, what to do? The first, and absolutely necessary step, is to monitor the rates of 
disappearance of the forests of the globe, as well as the areas that appear (a) most 
important in terms of biodiversity, and (b) the areas that are disappearing at the fastest 
rates. In any case, it should be always remembered that, while stressing the richness of 
biodiversity of an area may be used to justify its conservation, a danger is that it may be 
argued that areas of lesser biodiversity are therefore not worth preserving, and this 
might inhibit authorities from conducting studies elsewhere. Data on the current station 
of forests indicates that deforestation throughout the world's tropical zone has 
accelerated. The World Resource Institute (WRI) calculated that approximately 20.4 
million hectares of tropical forest is being lost each year, 79% more than the 1982 FAO 
estimate. Furthermore, preliminary FAO figures show an increased loss, from an annual 
rate of 0.6% in 1980 to 1.2% of forest—or almost 17 million hectares a year—in 1990. 
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The breakdown was Africa, 1.7%; Asia, 1.4%; and Latin America, 0.9%. Thus, it is 
evident that the current situation is very bad, and that the tropical forest biodiversity 
may be considered, as a whole, in danger. To effectively improve the situation, a series 
of eight points is presented in this chapter. In particular, it is considered very important 
to emphasize site-specific ecological studies before attempting any eventual 
conservation tactics. In fact, although there is little doubt that activities like incessant 
logging and timber removal, or the conversion of forest by humans to other land uses 
such as pastures, arable, or urban settlement, are extremely widespread and may be 
considered large-scale phenomena, it should be also noted that every specific forest 
patch has its own characteristics, with its own trophic chains, and, often, with its own 
endemics. Thus, although the large-scale phenomena cited above may cause tremendous 
effects on biodiversity, including, for example, significant disruption to nutrient cycles 
and water balances, soil erosion, etc., the small-scale-specific factors should certainly 
not been forgotten. Consider the fact that the concomitant presence of diverging 
negative phenomena may cause considerable leaching and washing of nutrients with soil 
loses of fertility in a short time, therefore resulting in catastrophic effects on the 
biodiversity as a whole. By way of example, in this chapter we propose the Plateau 
State of Nigeria as a study case, although this area houses high-elevation grasslands as 
major habitats, but also contains gallery forests with important biodiversity resources. It 
has been demonstrated that wherever watershed forests have been destroyed or 
interfered with, rainfall precipitation is often impaired or even completely inhibited, 
although clouds may be seen to continue to pass over deforested areas as previously. An 
elaborate consequence of deforestation is that it affects climate, either at a local scale or 
more generally. It is recognized that deforestation is responsible for important changes 
in heat balance, water budgets, and ecological balances on a variety of scales. It affects 
a wide spectrum of climatic elements at Earth’s surface, namely aerodynamic 
roughness, albedo, net radiation/temperature, and energy balance transfer (i.e., the 
partitioning of net radiation into sensible and latent heat fluxes). Finally, in areas of 
extensive deforestation, the load of the greenhouse gas carbon dioxide (which normally 
would have been absorbed by the forests) builds up in the atmosphere, contributing to a 
rapid depletion of the ozone layer. 
 
- 
- 
- 
 

 
TO ACCESS ALL THE 11 PAGES OF THIS CHAPTER,  

Click here 
 

 
 
Bibliography 
 

D'Huart J.P. (1989). Bases for the Development of a Co-ordinated Management of Continuous Protected 
Areas in Zaire and Uganda,. Brussels: Report to European Development Fund, European Economic 
Community (EEC). [This is an important report on the development of integrated management strategies 
in an Afro-tropical region.] 

https://www.eolss.net/ebooklib/sc_cart.aspx?File=E1-67-02-03


UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

BIODIVERSITY CONSERVATION AND HABITAT MANAGEMENT – Vol. I - Maintenance of Diversity in Forest Habitats - 
Luca M. Luiselli 

©Encyclopedia of Life Support Systems (EOLSS) 

Eden M.J., ed. (1989). Land Management in Amazonia, 323 pp. London: Belhaven Press. [This 
monographic book discusses management of forests and agriculture in Brazil.] 

Fearnside P.M. (1990). Deforestation in the Brazilian Amazonia. The Earth in Transition—Patterns and 
Process of Impoverishment, (ed. G.M. Woodwell), pp. 211–235. Cambridge, UK: Cambridge University 
Press. [This presents a study of deforestation and industry development in Brazil.] 

Fortes M.D. (1988). Mangrove and seagrass beds of East Asia: habitats under stress. Ambio 17, 2007–
2013. [This reports on a study of mangrove forests, one of the most threatened habitats of the world.] 

Gomez-Pompa A., Vasquez-Yanes C., and Guevara S. (1972). The tropical rainforest; a non renewable 
resource. Science 177, 762–765. [This short paper presents the concept of sustainable use of tropical rain 
forests.] 

Hamilton L.S. (1985). Overcoming myths about soil and water impacts of tropical forest land used in 
U.S.A. Soil Erosion and Conservation, (ed. El-Swaify, W.C. Moldenhauer, and A. Lo), pp. 680–690. 
Ankeny, IA: Soil Conservation Society of America. [This is a review paper on soil erosion in forest 
ecosystems.] 

International Union for Conservation of Nature (IUCN) (1980). World Conservation Strategy. Gland, 
Switzerland: Ed. IUCN, UNDP, and WWF. [The global lines of world's conservation are presented.] 

IUCN (1986). IUCN Directory of Afro-tropical Protected Areas. Gland, Switzerland: Ed. IUCN. [This 
presents a list, country-by-country, of all Afro-tropical protected areas.] 

Millington A.C. (1988). Environmental degradation, soil, conservation and agricultural polices in Sierra 
Leone 1895-1984. Conservation in Africa: People, Polices and Practice, (ed. D. Anderson and R. Grove), 
pp. 229–248. Cambridge, UK: Cambridge University Press. [A study of forest and soil degradation in 
Sierra Leone is presented.] 

Powell C.B., White S.A., Ibiebele D.O., Bara M., Dutkwicz B., Isoun M., and Oteogbu F.U. (1985). 
Oshika oil spill environmental impact; effect on aquatic biology. NNPC/FMHE International Seminar on 
Petroleum Industry and the Nigerian Environment, (11–13 November 1985, Kaduna, Nigeria), pp. 168–
178. [This presents a concise report on the effects of this oil industry on forest ecosystems in Niger Delta, 
Nigeria.] 

Reading A.J., Thompson R.D., and Millington A.C., eds. (1995). Humid Tropical Environment, 429 pp. 
Oxford: Blackwell. [A general book discusses the ecology of humid tropical habitats.] 

Richard P.W., ed. (1952). Tropical Rain Forest, 254 pp. Philadelphia: Chiron Press. [A general book on 
the ecology of the tropical rainforest.] 

Sage C. (1996). Population, poverty and land in the South. Environmental Policy in an International 
Contests. Vol. 2: Conflicts, (ed. P.B. Sloep and A. Blower), pp. 97–125. London: Arnold Press (a member 
of Hodder Headlin group). [This reviews the impact of human poverty on environmental ecology in the 
southern regions of the world.] 

Sharma R.A. (1995). Participatory forest management in India. Ambio 24, 131–133. [This paper discusses 
the concept of community management of forests in India.] 

Singh J., Moffat D., and Linden O. (1995). Defining an Environmental Development Strategy for the 
Niger Delta, 1425 pp., (two volumes). Lagos, Nigeria: World Bank (Industry and Energy Operations 
Division, West Central Africa Department). [This is a long report on the effects of the oil industry on 
forest ecosystems in Niger Delta, Nigeria.] 

Sioli H. (1973). Recent human activities in the Brazilian Amazon region and their ecological effects. 
Tropical Forest Ecosystems in Africa and South America: A Comparative Review, (ed. B.J. Meggers, E.S. 
Ayensu, and W.D. Duckworth), pp. 321–344. Washington, D.C: Smithsonian Institution Press. [This 
presents a study of the successions of forest ecosystems, under the human pressure, in Amazonian Brazil.] 
 
Biographical Sketch 
 
Dr. Luca Luiselli obtained the degree of Doctor in Natural Sciences at the University of Rome "La 
Sapienza" with a thesis on the comparative eco-ethology of some populations of Italian vipers. Since 
1996 he has been a research associate with several industry organizations of the Ente Nazionale 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

BIODIVERSITY CONSERVATION AND HABITAT MANAGEMENT – Vol. I - Maintenance of Diversity in Forest Habitats - 
Luca M. Luiselli 

©Encyclopedia of Life Support Systems (EOLSS) 

Idrocarburi group in Nigeria, as well as with conservation organizations in both Africa and Italy, 
including several national parks. He has been working for the environmental departments of several oil 
companies, conservation organizations (e.g., Cercopan), and in cooperation with scientists based at the 
Rivers State University in Nigeria. He is also a researcher associated with the National Park of Gran 
Sasso-Laga, the National Park of Majella, the Abruzzi National Park, and the Duchessa Mountains 
Natural Park. He is chairman for Nigeria of the International Union for Conservation of Nature–Species 
Survival Commission (IUCN/SSC) for DAPTF, a member of the IUCN/SSC TFTSG, and has won seven 
international scientific research prizes (four by Chelonian Research Foundation, two by Conservation 
International and one by IUCN/SSC Declining Amphibian Populations Task Force (DAPTF)). He is also 
coeditor of Amphibia-Reptilia, associate editor of Endangered Species Research, and serves on the 
advisory editorial board of Herpetozoa, African Journal of Herpetology, Chelonian Conservation and 
Biology, Applied Herpetology. In the last 15 years, he has published over 150 papers in peer-reviewed 
journals, including high impact periodicals (e.g., Nature, Oikos, Oecologia, etc). His main research 
interests are on the ecology of snakes in tropical and temperate regions, and on the modeling of forest 
reptile communities in areas under strong environmental stress. 
 


