Geographic Location: Pacific
Title: Cloning to Restore Biodiversity
Introduction


Extinction is a natural part of the Earth’s history. Most of the animals and plants that lived on the Earth are now extinct. They died off due to catastrophic changes in climate caused by a variety of factors. The Earth managed to recover.  However, it is a drastically different place today than it was over 65 million years ago when the last big extinction occurred wiping out the dinosaurs. Today, extinction is not so much a natural event as it was before humans evolved. It is now mostly brought about by human impact on the environment.

Animals and plants can become extinct due to direct and indirect human activities. Direct human activities involve intentional killing of the organisms for eradiation. Overhunting of animals or overharvesting of plants can also directly cause extinction. Usually, this is unintentional but still leads to a loss of biodiversity. Indirect activities are any human endeavor that causes habitat loss. Deforestation, diverting waterways, pollution, and climate change can disrupt the environment in ways that cause the extinction of a few to many organisms in the region.  

A new mechanism of extinction is becoming more common for a growing number of wild organisms. Diseases introduced by human disturbance to the environment are endangering a variety of wild animals and plants. Domesticated animals and agricultural plants often spread potentially fatal diseases to related organisms in the wild. Compounding this problem is that diseases have a larger impact on populations of organisms living in tightly congested environments reduced by habitat loss.  
Background 


The Po’o-uli of Hawaii surprised biologists when the bird was discovered in the Maui Ko’olau Forest Reserve in 1973 (Figure 1). A loss of much of Hawaii’s natural area reduced the bird’s population dramatically as it did other local wildlife. So, the Po’o-uli was already endangered when it was discovered. It is difficult enough for the Po’o-uli to survive without it now succumbing to the avian malaria. The bird’s population declined to three known individuals in 1997. 

Figure 1 - Po’o-uli in a nest. 

(Photo courtesy of the US Geological Survey) 


Avian malaria is not native to Hawaii. It originated in Africa and spread through many tropical areas as a disease in domesticated fowl. The disease is caused by an organism related to malaria found in humans. Mosquitoes spread the diseases from infected chickens and domesticated game fowl to the wild birds. Scientists believe that this disease can push the Po’o-uli into extinction. Avian flu acts like any invasive species taking advantage of any potency it has to compete in its new environment. The disease spreads readily throughout domesticated birds and local wildlife because both are lacking natural resistance against the disease. Plus, the mosquitoes spreading the disease are also invasive species meaning they have no natural predators keeping their population and distribution in control.

Unfortunately, there is no way yet to control the spread of avian malaria in the wild bird population. Mosquito eradication programs have not been effective. Plus, they end up introducing harmful levels of pesticide pollution into the environment further threatening endangered wildlife. Isolating the Po’o-uli to sanctuaries does not ensure that the population would return to a sustainable number. In addition, the environment could permanently lose the Po’o-uli’s niche to invasive organisms if it is not reintroduced within a certain time. 
The Issues 

Current wildlife management strategies are ineffective at building up and preserving the wild Po’o-uli population. This is true for a variety of organisms living in highly disturbed fragile environments such as deserts, tropical rain forests, and wetlands. In 2004, scientists tried a breeding program to repopulate the Po’o-uli into a small part of its range. This attempt failed causing conservationists to capture the birds for artificial breeding. This controversial measure led to the demise of one bird leaving two to the whole population.

A more drastic measure of bringing back the Po’o-uli population is being considered. DNA was removed from the dead specimen and kept intact in a temporary gene bank. This is also being done for almost all endangered species. It is common knowledge that living animals and plants can be cloned to produce a large population of identical individuals. However, successful attempts are being made at bringing back extinct animals and plants. This “Jurassic Park” scenario has already been used to restore the DNA of a recently extinct quail from California. Scientists at many museums and universities are isolating the DNA from long dead specimens hoping to bring back those extinct organisms. Some researchers are hoping to use the Po’o-uli DNA to clone a small population and introduce them to their native range.
The scientific community is hoping to set precedence by using cloning to restore threatened environments. Hawaii’s extinctions in particular are being largely ignored as the Islands become more developed for population growth and tourism. Many conservation advocates are hoping to see the cloning bring back a sustainable Po’o-uli population hoping that it will slow down the decay of Hawaii’s forests. However, there are some scientists vehemently opposed to using the DNA from a small number of organisms to restore an entire population. They see it as a futile attempt that would not prevent the ultimate extinction of the Po’o-uli. Opponents of biotechnology are fearful of releasing cloned wildlife into the environment. They foresee unexpected problems that could further damage the environment. Then there are conservationists that see little value in reintroducing the Po’o-uli. They believe that it would still not compete well in Hawaii’s continuously changing forests. 
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Key Principles 
1. Biodiversity

2. Extinction

3. Introduced diseases

4. Wildlife management
5. Wildlife reintroduction
6. Impact of biotechnology on the environment

Ethical Considerations 

1. What decisions must be made before scientists are allowed to reintroduce nearly extinct species into the environment? 

2. How should the ethical considerations against cloning be weighed against the benefits of restoring endangered or extinct organisms?  

3. What are the pros and cons of reintroducing endangered or extinct organisms into disturbed environments?
4. What are the consequences of making a new breeding population of organisms from a small pool of genetic diversity.
Civic Engagement & Service Opportunities

1. Volunteer for a local community group involved in protecting wildlife in your area.

2. Write or e-mail your local politicians about controversial wildlife management issues in your area.

3. Form a student group having an environmental preservation mission.

4. Set up a public forum at your school discussing the practices used to manage wildlife in your area.

Learn more about community service as part of your educational enrichment by visiting the following websites: http://www.learnandserve.org/, http://www.servicelearning.org/, http://www.aahe.org/service/srv-links.htm.
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