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Abstract

This report was prepared for the Smithsonian Institution’s Monitoring and Assessment of
Biodiversity Program (MAB). Our project created lesson plans regarding ecological problems in
Gabon and the research of the Smithsonian to mitigate these problems. The report describes the
methods used in creating the lesson plans, and an analysis of the structure, content, activities
developed, and recommendations for future lesson plans. The implementation of these lesson
plans will provide the Gabonese youth awareness of the ecological issues of their country as well
as knowledge of Smithsonian Institution research.



Executive Summary

The goal of this project was to develop a series of lesson plans that would serve as
models for a more extensive series of lessons. The overall goal was to develop at least three
lesson plans, centered on recent and ongoing studies conducted by the Smithsonian Institution’s
Monitoring and Assessment of Biodiversity (MAB) Program. These lessons will be utilized by
Smithsonian employees in Gabon, at both the private school in Yenzi as well as at the local
Smithsonian laboratory.

After over fourteen weeks of background research and analysis combined with carefully
reviewed written and graphic work, and a total of three lesson were completed. A large number
of Smithsonian staff were available for rapid consultation and material review. Feedback was
collected from interns, program directors, conservation biologists, and education specialists and
was used to guide the development process and provide the background needed to make
informed decisions about content and style.

These plans have all been formatted in such a way as to be useful in the expected setting
as well as being easily transferable to other settings. Appropriate instructional material for the
instructors is provided within the lesson plan itself, making it more user-friendly and leaving
each plan as a stand-alone lesson that does not require previous use of any other lesson in the
series. In this way, these lesson plans would not be artificially limited in usefulness. The tone of
each lesson is designed to not be overly accusatory of any groups, which is important due to the
active industrial operations on Gabon—industry that students’ parents may work for.

By providing these easy-to-use lessons to the MAB, the MAB will have an easier time
integrating these lessons and concepts into existing biodiversity/conservation related educational

settings in Gabon. The hour-long format will make these lessons ideal for use at the lab in Gabon



as an activity for visiting children, but should also mesh well into the Yenzi school’s activities.
Components of these lesson plans will be useful as repeatable, flexibly-structured activities that
can be included in the nature club in Gamba.

Each lesson plan was designed to present information in such a way that a 12 year old
would be able to understand it. Background information was chosen to give context to each
learning objective in as full a form as was practical. In order to facilitate learning, each lesson
plan was developed to incorporate the three primary learning styles that have been identified
(auditory, kinesthetic, and visual).

Complex topics were described in simpler terms. In cases where complicated terminology
was required in order to adequately present meaning, factual data, or preserve context, words that
students may be unfamiliar with were defined in glossary sections. Links to additional, useful
online resources were also made available for teachers to reference.

The lesson plans all encourage discussion between the students and the teacher presenting
the material. The exact manner in which to handle this is left to the discretion of the teacher;
however, “discussion prompt” questions are included with each lesson, and students are expected
to write down their answers to these, even if they do not get a chance to talk about them out loud.
The interactive nature of the lessons was intended to hold student attention and promote
retention.

Each lesson plan contained a primary activity with instructions on how to use the activity
for a class of around twenty students. However, these activities generally will scale to larger or
smaller groups. Alternative methods and activities were also suggested to adjust to the nature of

the group. The team made efforts to ensure these activities would appeal to the various learning



styles where possible. Also, time for discussion and student collaboration was planned into each
activity to allow for working in pairs or groups.

In addition to these in-class activities, an opportunity for the use of take-home activities
is presented in each lesson plan. These additional activities are created to be extensions of the in-
class material, not as stand-alone components, and as such they might rely on material contained
in the in-class activity. The take-home activities are also designed to be suitable for pairs or
small groups, and may be used as homework assignments.

The Smithsonian MAB program aims to promote the appreciation and conservation of
biodiversity, while the Smithsonian at large is interested in the general dissemination of
information. The Smithsonian scientific operations exist to engage in “research and discovery”
along with understanding the origin and evolution of “life’s biological diversity and human
cultures,” in order to “inform and inspire a diverse public” (Kress, 2005). The lesson plans
developed as part of this project are intended to assist with exactly that—spreading information
about biological diversity and how it interacts with humanity, and to inspire the students.

According to early discussions with MAB staff, students in Gamba may not realize the
rich biodiversity that surrounds them, and therefore cannot fully appreciate it. Nor do they
necessarily understand what Smithsonian staff are doing there, looking at elephants and watching
the trees with binoculars with the help of locally-based veteran field assistants. A component of
each lesson will help students understand what the Smithsonian is doing in Gabon and why. This
naturally also supports the Smithsonian Science vision of “inspiring the public to understand
how scientists learn about the world” (Kress, 2005).

While SI/MAB has had good support from the local population, only continued interest

and support will make their continuing work possible. By educating students about Smithsonian
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activities, they can better appreciate what this outside organization is doing to support their
natural heritage and will be supportive of these efforts. The MAB’s efforts will gain more
exposure with the use of these lessons, as a sizable portion of each lesson focuses on a particular
researcher’s project(s) in Gabon. The take-home activities are designed to spark the interest of
adults who see the students working on them, or when they bring them home. One activity in
particular, from the second lesson plan, actually encourages a discussion between the students
and their elders about the changing local biodiversity.

Each lesson plan promoted additional thought into possible extensions, “sequel” topics,
and possible future changes. These have been discussed in the results section of this report.
Along with the established framework provided by the developed proof-of-concept lesson plans,
this will allow the Smithsonian Institution to produce a large library of lesson plans of a similar
style, without the need to do as much planning as it would otherwise take. Questions and surveys
included with the lesson plans will allow MAB employees to evaluate each plan’s usefulness and
identify areas for improvement or identify patterns and methods that worked well, contributing
further to future development. The format is obviously not limited just to use in Gabon, and

certain activities could be adapted with relative ease to fit into the context of another locale.
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1.0 Introduction

In recent years, the concept of biodiversity has come to be an important and popular topic
for study by both scientists and policymakers. While the Earth is inherently biologically diverse,
only within recent decades have larger groups, including organizations as large as the United
Nations, become interested and involved in this field. Biodiversity, as best defined, is “the
variability among living organisms from all sources, including, ‘inter alia’, terrestrial, marine,
and other aquatic ecosystems, and the ecological complexes of which they are part: this includes
diversity within species, between species and of ecosystems” (United Nations, 1997). A loss at
any level has the potential to affect diversity at other levels both directly and indirectly, with co-
extinctions a reality and the loss of an animal species capable of dramatically altering the
landscape over time (Whitty p 3, 2007). As a result of human activities, extinction rates have
increased over the natural rate by a factor of 1,000; every year, anywhere from 18,000 to 55,000
species become extinct (Djoghlaf, 2007).

According to estimations from the international Convention on Biological Diversity, the
rich forests of Africa alone stand to lose up to 40% of their unique species in the next 80 years.
In vital forested areas such as the Gamba Complex in Gabon, Africa, humans can threaten the
strong native biodiversity through habitat alteration and disruption such as over-hunting,
participating in uncontrolled fishing and logging and resource collection by foreign companies
subject to very little regulation (WWF, 2005). Efforts to adopt modern agricultural methods
generally forsake native crops in favor of a few “international” species (The International Plant
Genetic Resources Institute, 2006). The trend towards such monoculture and lowered genetic
diversity only increases susceptibility to disease or accidents wiping out staple crops and

livestock—harming dependent populations, both wild and human.



Worldwide, biodiversity loss is a “serious threat to sustainable development and the
quality of life of future generations” (Maillard & Gonzalez, 2006). Beyond novelty interests such
as tourism, humans rely on biodiversity for pest management, sources of medicine,
bioremediation, and improved crop productivity (Lovejoy, 1994). The economic success of a
nation may be tied solely to products of its local biodiversity (Donald, 2004). Even our fresh air
is dependent on biodiversity, with regard to photosynthesizing plant life. Wealthy, city-bound
populations often react more slowly to biodiversity loss as their technology and economic power
together serve as a buffer to feeling its effects, other than rising product and research costs
(King pg 7, 2005), and their local biodiversity is often limited. However, it is these populations
that also may have the resources necessary to help promote the preservation of biodiversity
where it still is strong.

To address the leading cause of biodiversity loss (habitat disruption), we can identify
ways of changing the attitudes and behavior of rural people, especially those who reside in
biodiversity-rich areas (McNeely, 2006). In Gabon, Africa, for example, the government has
been issuing an increasing number of temporary logging permits, despite already having trouble
monitoring the existing operations. While large international oil companies including Shell have
substantial operations in the region, they operate under strict regulations that are ignored by
smaller local operators who may not see the need for such rules. There is also a fear that
enterprising Gabonese residents, searching for economic opportunity, will use biodiversity-rich
lands for crop development—possibly in restricted/protected lands. Educated rural people will be
able to make informed decisions regarding important issues that affect their native biodiversity,
which can also help prevent damage caused by foreign operators that are allowed to conduct

business there. They can also realize the benefits of supporting and protecting the park systems.



If biodiversity continues to decline, the traditional way of life may become impossible for the
Gabonese people.

Many large organizations have recognized the necessity and challenges of protecting
biodiversity, and have developed programs and task forces to confront the issue. One of the
many branches of the Smithsonian Institution is the National Zoo which is famous for being
home to many endangered species of animals from around the world. The National Zoo also
makes efforts to protect endangered species in their natural habitats in the wild, and in doing so
directly promotes biodiversity. The division of the National Zoo dedicated to biodiversity
outreach efforts is known as the Monitoring and Assessment of Biodiversity (MAB) Program.
The MAB Program works towards preserving and restoring biodiversity worldwide by educating
the public about what major issues exist. Target audiences for these outreach efforts in the past
have been policy makers, business people, scientists, and others in positions of power. The MAB
hopes to spread knowledge to a more diverse range of people and hopefully to improve the
quality and quantity of biodiversity awareness and preservation efforts throughout the world.

Currently, the MAB is working with the Shell oil company in a major new effort “to
increase understanding of biodiversity and energy resource development in Gabon” (Smithsonian
Monitoring & Assessment of Biodiversity, 2007). The MAB hopes to research and assess the
biodiversity situation in Gabon, inform the population of their findings, establish links and goals
for preservation and sustainable development among people in science, industry, and politics,
and to establish protocols to help maintain people’s capability to continue biodiversity efforts.
The MAB and Shell hope their efforts in Gabon will help to preserve a biodiversity-rich part of
the world, while helping to sustain the local way of life in the future.

MAB’s next area of focus will be middle school aged students in Africa who live in



places with extremely rich biodiversity. Students in developing countries, such as Gabon, do not
always have computers, internet access, and textbooks. This will need to be considered in
developing the curricula. They will, however, have the ability to partake in field activities that
utilize the natural biodiversity for an educational purpose.

The goal of this project is to create five mini-curricula on biodiversity conservation to
present to the Smithsonian Institution. Additionally, we will attempt to define broad themes
around which future curricula can be developed, and generalized outlines that will form a
framework for future curricula. Smithsonian staff will travel to local schools in Gabon (or have
Gabonese students visit the Smithsonian lab there) and present each curriculum through the
various planned activities. Currently there are educational activities being conducted but these
are done on a rather informal basis rather than as a structured, repeatable lesson.

The purpose of our curricula is to increase awareness about the increasing threat to
biodiversity worldwide, the local biodiversity, and the best methods to conserve biodiversity to
the students that will be participating in our outreach. Students will also be provided with take-
home materials they can show to their parents and friends to further spread awareness and
generate interest. These mini-curricula will assist the Smithsonian Institution in trying to educate
the youth of Gabon, who will be growing up in a biodiversity rich area, in biodiversity

conservation. Those we develop will be only the first of many to be made.



2.0  Literature Review

Conservation groups agree that it is necessary to preserve and restore biodiversity
throughout the world. A sparsely populated area rich in biodiversity, such as Gabon, is a good
setting to begin implementing reform in the direction of human efforts towards restoration and
coexistence with existing biodiversity. Our efforts in spreading awareness of this issue is
intended to cause people to take action to preserve biodiversity and prevent the catastrophic
effects of not doing so. The mini-curricula we develop should give Gabon a head start by
educating the youth upon whom the future of their biodiversity relies, and by drawing the interest
of their parents towards the activities in which the Smithsonian participates.

In undertaking a project of this type, many aspects of the nature of the subject, the
background of the audience, and the methods of implementation (in this case, outreach curricula)
must be taken into consideration. This literature review attempts to address these issues to set the

stage for the project at hand.

2.1  Biodiversity Defined

The concept of “biodiversity,” considered to have originated as recently as 1985, has
already taken on a broad scope of meaning. It can often be found intertwined with the more
limited concept of generic plant and animal “conservation,” which reflects the source and
purpose of the word: a simple contraction of “biological diversity” to be used when discussing
environmental topics that indeed included conservation. A Natural Resources Defense Council
(NRDC) definition follows this, defining biodiversity as “a large number and wide range of
species of animals, plants, fungi, and microorganisms” (NRDC), but it also takes into account

some micro-scale biodiversity. “Biodiversity” has actually evolved to become a whole-subject



term, ranging in use from macro-scale ecosystem analysis, to applications in determining
variation between organisms right down to their genetic code; and it represents the shift towards
grouping together these related fields of study and understanding how they are connected
(Wilson, 1988).

It is natural that individual organizations may have selected more narrow uses of the
term, either for ease of understanding or for policy-related purposes. For example, the
Massachusetts Community Preservation Initiative considers biodiversity to be “the tendency in
ecosystems, when undisturbed, to have a great variety of species forming a complex web of
interactions” (Massachusetts Executive Office of Energy and Environmental Affairs, 2007). This
is an understandable definition in the context of the organization, which focuses on community
land preservation. In a similar manner, genetics research groups may define biodiversity more
specifically as referring to DNA differences within species, ecologists may be focused more on
diversity between ecosystems themselves, and so on.

As a result of the varying scopes of “biodiversity,” the current worldwide consensus (and
that accepted by the Smithsonian Institution) is a multi-level definition accounting for these
varying viewpoints. In its simplest wording, “biodiversity consists of three different levels of
diversity: genetics, species and ecosystem” (Alonso p 4-7, 2001). Many organizations have
adopted this definition, albeit with varying wording.

This three-tiered conceptualization of the definition of biodiversity actually stems from
the 1992 United Nations Conference on Environment and Development, held in Rio de Janiero
and better known as the Earth Summit (United Nations 1997). This UN Earth Summit found that
biodiversity is “the variability among living organisms from all sources, including, ‘inter alia’,

terrestrial, marine, and other aquatic ecosystems, and the ecological complexes of which they are



part: this includes diversity within species, between species and of ecosystems.” Because this
definition is supported by the United Nations, this is an “official” definition often found when
worldwide agencies (both governmental and non-governmental) adopt phraseology to describe
biodiversity.> The Smithsonian IQP team has therefore adopted this definition for our own use,

along with the shorter summation when a succinct explanation is required.

2.2 Necessity of Biodiversity Preservation

Biodiversity, or rather the robust presence or lack thereof, has been tied directly to overall
ecosystem health (Culotta, 1996). It has been shown that low levels of local biodiversity can
invite tremendous problems for the native species as foreign flora and fauna invade, and that
even the smallest components of biodiversity—those organisms unseen to the naked eye—can
have a huge impact. Look no further than the Irish potato blight, where the agricultural
monoculture (the focus on the potato instead of a diverse series of crops) caused a catastrophe
when the crops died off. Ecosystems are complex systems of varying degrees of stable organism
diversity and density, but any ecosystem could be disrupted and thrown into disarray by a loss of
species or even a decline in genetic variety within a species.

It might be tempting to critics of biodiversity conservation to cite instances where
relatively low biodiversity actually has managed to maintain stability over time that appears to
rival that of areas with high biodiversity including, for example, desert regions or some standing

waters. However, this can make it easy for disease or the sudden appearance of foreign species

! A simple online search query of that exact string will confirm its presence in glossary/definition pages on
American, Australian, Belgian, Bulgarian, Canadian, Czech, French, German, Hong Kong, Irish, Namibian, Polish,
South African, UK, and New Zealand governmentally backed web sites—all of those along with non-
governmentally-backed, “international,” and “EU” organization websites within the first 80 of 38,000+ results
using Google, the 73" of which is from a Smithsonian Institution page. (as of late September 2007). However, the
source for the definition appears rather infrequently.



(perhaps even simple algae) to damage local populations (Ping), much as the arrival of insects or
disease can quickly damage certain low-biodiversity agricultural operations. A 12-year study in
the Chihuahuan Desert showed the impact of the removal of just a select few species of rat; the
conversion from desert scrublands to grasslands, which could not actually support the previous
number of annual plants, and then ultimately a decline in the bird population (Heske, 1994).

One important facet of biodiversity loss is the insidious phenomenon of co-extinction
(Brown, 2005), or a drop in numbers of one population when another species is on the decline.
The loss of even a single species can potentially cause an extinction cascade for all affiliated
species; the army ant alone, for example, has over one hundred affiliate species that would be
impacted by its removal from the ecosystem. While these kinds of ripple effects are not as
obvious in regions with low biodiversity and interrelated species, they can be profound in areas
of high biodiversity. This is one reason for the emphasis on targeting these areas for conservation
efforts over developed regions that have already entered a status of lower biodiversity.

It is clear that “the amount of unexploited lands and waters will decrease with increasing
human population ... Ergo, biodiversity decreases with increasing human population”
(Morowitz, 1991). There are many reasons this is true, and the evidence is certainly there—
extinction rates due to human influence are currently 1,000 times the background rate (Djoghlaf,
2007). Part of this reason is purely expansion related: humans expand civilization by encroaching
upon wild lands, and as such the leading cause of biodiversity loss is this habitat disruption
(McNeely, 2006). Conservationist groups realize that human expansion is not halting, and that
efforts must be taken to curb the loss of biodiversity that will otherwise result.

Complex models have been used to analyze extinction rate trends in recent times,

allowing scientists to predict what the future could hold. Figure 1 below makes it obvious that



extinction rates have already risen compared to the past; but the important thing to note is that
projected figures indicate that in the near future, extinction rates could begin to approach 10,000
times the original background rate. While it is true that some extinctions are part of the “natural
process,” circumstances in recent times have clearly pushed the rate far higher than what could
be considered natural (extinctions of the sort that are evidenced in the fossil record).

Another cause of biodiversity loss is human tendencies towards efficiency, specialization
and monoculture especially in agriculture; rather than growing a variety of crops, it is often more
efficient to pick just a few varieties of grains or, as in the opening paragraph of this section, a
crop such as potatoes. This highlights another key biodiversity concept: strong biodiversity
within a species can afford protection against such cataclysm, be it disease or weather or some
other disaster; and humans are intimately connected towards its decline, according to some
sources. Projected figures, such as those in Figure 1 below, indeed show alarming trends: in only
the recent past, extinction rates are much higher than the natural background rate that would
occur without human interference, and future extinction rates are predicted to be even higher
than that.

In previous decades there was uncertainty regarding the causation of climate and
biodiversity changes, with some belief that the causes were natural; however, the conclusion of
the Convention on Biological Diversity (CBD) in modern times is that human actions are the
cause of the sharp decline in biodiversity in recent years. The sharp decline in Africa’s unique
species (possible 40% loss by 2085 (Djoghlaf, 2007)), for example, is directly attributed to
human activities. The CBD also points out biodiversity change between and within species can
spur on ecological/climate change and the deterioration of other natural habitats, and this can

effectively form a feedback loop that exacerbates the original change.
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(Millennium Ecosystems Assessment pg. 44, 2005)

Worldwide, this biodiversity loss is a “serious threat to sustainable development and the quality
of life of future generations” (Maillard & Gonzalez, 2006). “People are dependent on living,
healthy ecosystems and the services they provide. This dependence is often more apparent in
rural communities, whose lives are directly affected by the availability of common property

resources such as food, water, medicinal plants and firewood” (King pg 7, 2005). One irony is
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that the biodiversity reductions associated with agricultural activities may actually be a cause for
lowered crop output. Efforts to adopt modern agricultural methods generally forsake native crops
in favor of a few “international” species (The International Plant Genetic Resources Institute,
2006) which may not be as sustainable in the reworked environment.

High biodiversity leads to other benefits for humans. Healthy animals and crops gain value
from high biodiversity by way of improved health and desirable characteristics; conversely there
are fears about the lack of crosspollination due to the loss of strong biodiversity in and among
crops. Diverse species and unique biological processes tied to them present opportunities for
medical and chemical research. In terms of economic stability, high biodiversity can be tied to
maintaining a rich variety of exportable natural resources, as well as tourism profits (Donald,
2004). Also, due to the nature of disease, there are health benefits to be had that come along with
high biodiversity including increased resistance and forcing diseases to specialize and thereby

losing efficacy and epidemic potential (Society for Conservation Biology, 2000).

2.3 Necessity of Education

The implications of unchecked biodiversity loss is felt by humans in the short term
through rising prices, combined with (and caused by) long-term resource scarcity (DeBano
1999). The quality of food and lumber products can suffer, which raises the price of the better
stock. This sort of realization has caused international efforts with amazing amounts of effort
involved (such as the Millennium Seed Bank project) to produce biodiversity “stockpiles” as a
contingency plan in the face of the danger of losing significant numbers of species through what

would probably be accidental causes such as warfare? or natural disasters, but an obvious pro-

2 Generally speaking, precautions are taken to avoid mutually destructive situations during combat. Some warfare
methodology, however, intentionally targets enemy biodiversity—salting fields to prevent growth, torching forests,
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active plan would be to minimize biodiversity loss caused by current practices humans employ
and the general lack of understanding of biodiversity that leads to damaging actions.

Hotspots of biodiversity are primarily locations that have faced limited human impact,
including places like Gabon. Due to the strong ripple effects of biodiversity loss in these
hotspots, it is important to focus biodiversity preservation efforts on these locations, where it can
have a greater impact than “modernized” areas which have already seen biodiversity loss.
Biodiversity education is often sadly lacking in these regions, however, and this is why the
Smithsonian Institution has sought to develop outreach programs for these areas, which can draw
from on-site research and promote biodiversity friendly human populations where it seems to
matter most.

Educational programs can help adjust human understanding and attitudes to bring about
behavioral change. Human behavior has been shown to damage biodiversity; but with proper
education there is hope of turning this around and promoting biodiversity-friendly behavior to
halt and even turn around the damage caused by humans (Hamu, 2003) and in turn avoid the
potentially disastrous consequences of plummeting biodiversity. The goal of the 2007 WPI
project in conjunction with the Smithsonian Institution, therefore, is to produce educational
materials that target the youth in Gabon, a biodiversity-rich location where the Smithsonian
already conducts biodiversity research, in an effort to promote biodiversity-aware/friendly
attitudes and behavior in the next generation.

Current potential threats to the rich Gabonese biodiversity include logging and oil drilling.
Naturally there are risks associated with both of these activities, and it is important that that

native community understands the importance of not exploiting the natural biodiversity in favor

and spreading disease. An accidental or intentional nuclear detonation will damage the surrounding biodiversity on
all three levels of our definition, on the other hand. Western nations frown upon these biodiversity-damaging
methods and have agreements limiting their use.
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of profit (although Shell, which operates many of the oil wells both on land and at sea, operates
under strict guidelines®). Unfortunately, smaller oil operations do not adhere to these regulations
and oil periodically covers portions of the coastal waters and washes up on the shores or is
spilled on land.

There is also currently poor monitoring or understanding of the illegal logging that goes on.
The statistics that are known, however, demonstrate a need for responsible timber harvesting
practices including replanting efforts and minimized habitat destruction. As early as 1995, the
Global Forest Watch estimated that Gabon had lost between twenty and thirty-one percent of its
original forest cover. The GFW also points out that there is little oversight of logging companies,
with a large increase in the number of temporary logging permits given every year to unproven
companies that likely do not operate in an environmentally friendly manner. It is clear below in
Figure 2 that despite a plummeting area of forest cover, the number of logging and clearing
permits is on the rise in Gabon. It may seem surprising, but Smithsonian research has shown that
this forest cover decline has impacted even the fish: the decline in killifish populations in Gabon

has mirrored the disappearance of the forest (Mamonekene et al. pg 290, 2006).

® A large amount of information is available online for browsing and is periodically updated by Shell.
http://www.shell.com/home/Framework?siteld=envirosoc-en&FC2=&FC3=/envirosoc-
en/html/iwgen/environment/biodiversity/dir_biodiversity 000407.html - Biodiversity information
http://www.shell.com/home/Framework?siteld=envirosoc-en&FC2=/envirosoc-

en/html/iwgen/leftnavs/zzz _hn5 0 0.htmI&FC3=/envirosoc-
en/html/iwgen/environment/dir_environment_16042007.html -Environmental information
http://www.shell.com/home/content/envirosoc-

en/making_it_happen/our_commitments and_standards/health safety and environment/dir_health safety environ
ment_24042007.html -Health Safety and Environment protection information
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http://www.shell.com/home/content/envirosoc-en/making_it_happen/our_commitments_and_standards/health_safety_and_environment/dir_health_safety_environment_24042007.html
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Figure 2. Changes in Forest Cover and Number of Logging Concessions (1994-1999)

Adapted from A First Look at Logging in Gabon fig. 6, 7

(Global Forest Watch, 2000)

Other threats identified by conservation organizations include over-hunting by both locals
and visitors to the country. Modern technologies make traditional hunting’s impact pale in
comparison, as hunters armed with high power weapons and rugged vehicles are able to locate,
kill, and haul off a far greater number of wild species and even the process of driving around
through the forest can cause damage (World Wildlife Fund, 2005). The damages and harm
caused by the modern version of traditionally practiced hunting, fishing, and farming may not be
immediately obvious without proper education, leading to biodiversity losses caused by mistake.

In addition to free-roaming hunters that have limited access due to thick vegetation in many
areas, the Smithsonian Institution and other organizations are concerned over the use of
developed and dirt roads by organized hunting groups to get at animals for the bush-meat market
(usually in violation of hunting restrictions) and then quickly bring the product to market. This is
feared to be promoting the spread of Ebola fever, which has already killed many primates in
Gabon and can infect humans (Lumpkin 2003). Despite Shell’s restrictions on hunting and

possession of bush meat, in some areas, it is still an ongoing problem.
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Another significant fear is that the population may use its resources to compete in over-
fishing and over-farming. Using prohibited methods such as offshore trawling has posed a
significant threat to the marine biodiversity off the coast of Gabon, and unregulated semi-
industrialized fishing inshore may even lead to human conflict between the native population and
foreign commercial fishermen (World Wildlife Fund 2005). Lack of other acceptable economic
opportunity may lead to natives conducting unsustainable agricultural activities in the protected
Gamba Complex as well, with the farmers having little understanding of the impact upon the
ecosystem that modern farming methods can have. Misunderstandings about acceptable land use
and inappropriate activities may lead to clashes between park management authorities and the

farmers, which could be avoided with proper education and understanding of alternative options.

2.4  Basic Historic and Cultural Background of Gabon

According to the United States Central Intelligence Agency World Factbook (a full set of
reports on world countries, governments, and 