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Jin Jiang Joy, a textile company founded by American conservation photographer Robert Glenn Ketchum, is exploring 

photographic imagery derived from nature and applied to fine fabric, personal items and home accessories.  Ketchum’s 

organic, intricately patterned creations are abstracted from his huge library of photographs.  This artist believes  

working from pictures of nature infuses his designs with energies and rhythms no drawing could replicate or convey.  

He also thinks that such images bring nature’s energy into the urban environment, thus promoting more positive  

personal surroundings. 

California-born Ketchum views his designs as permeated with the vibrant colors of Pacific Rim cultures.  But he also 

employs colors and color relationships that promote positive energy in order to resonate with certain body chakras to 

stimulate joy, clarity and overall health. “Launch,” the high-quality 22” x 72” lustrous silk scarf shown here has been 

produced in a signed, limited edition of 200.  The identical pattern is printed on 50 flat-black silk crepe shawls with 

fringe ends.  Each retails for $250 USD.  The astounding luminosity of the colors and the subtlety of hues have been 

faithfully reproduced by a 16-color printing process – close to the limit of what current technology allows.

Named by Audubon magazine as one of the 100 people who have helped to “shape the environmental move-

ment of the 20th Century,” Ketchum is probably most recognized for using his landscape photography as a kind  

of “visual journalism” to advocate conservation.  His images and strategies have helped lead national media cam-

paigns to protect Alaska’s Bristol Bay salmon, Alaska’s Tongass rainforest, New York’s Hudson River and California’s  

San Simeon ranch properties, among many others.

For more information about Ketchum and his conservation projects, please  

go to www.robertglennketchum.com.  To purchase the scarf shown above,  

or the shawl, please call 310-472-3681.  All major credit cards are accepted. Jin Jiang Joy & Robert Glenn Ketchum
                            Nature-Infused Design
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very memory of  my father
involves some bit of  wis-

dom he was always eager to share
with me.  One such jewel was
“You better figure the other guy 
is at least as smart as you are –
maybe smarter – which is why it’s
important to pay attention to other
people.”  Every time he’d say this,
I’d shake my head “yes” and 
pretend it all made sense.  But 
it wasn’t until I grew older that 
I began to understand what he
meant:  Life requires us to be per-
petual students and great listeners.
To be otherwise arrests our potential.  To that end, a student’s cup 
is always overflowing while an ignorant person’s cup is never full.    

Given an individual’s inability to know everything, it seems logical 
to learn as much as possible – as objectively as possible – to live life as
purposefully as possible.  However, most people do just the opposite.
They’re desperate to maintain their current convictions so they accept whatever is closest to the way they already think.  This
close-mindedness supports their comfort zone, soothes their insecurities and allows them to savor the status quo.  Unfortunately,
this process also deflects change, which deflects truth.  Truth, though, is driven by our ability to comprehend.  And, our ability
to comprehend is driven by change.  Whether we seek change or run from it, it is the essence of  life.  Without change no life
form can survive. 

If  we are to know truth, we must not only be willing to accept change; we must embrace it.  We must be courageous enough
to be wrong and wise enough to know it’s only common sense that we, as a species, can err in judgment more often than not.
Until we recognize our personal limitations, we will not be able to acknowledge our species’ limitations. And until we recognize
the latter, we’ll continue to believe not only that one race or type of  person is better than another but also that our species is 
better than all others.  That thought has led us and could continue to lead us down a road to self-destruction.

We need to leave politics, discrimination, recrimination, bad-mouthing and blame behind so we can listen to one another 
and work together respectfully.  Although passion can sometimes overtake reason, truth is never really lost if  we commit to 
finding it.  However, seeing it requires a commitment to travel to a place with a 360° view, and living it demands that we leave 
familiar surroundings.

And ye shall know the truth, and the truth shall set you free. – John 8:32
Rosemarie Calvert
Independence, WV

Truth and Life – Striving for a 360° View
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Fools think their own way is right,
but the wise listen to others. – Proverbs 12:15

Get the truth and never sell it; also get wisdom,
discipline, and good judgment. – Proverbs 23:23

[ [
Truth is driven by our ability 

to understand.  And, our ability to 
understand is driven by change.

Center for a Better Life
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Live Better. Be Part of It.

To sign up for a free membership and receive a free electronic version of  livebetter
log onto www.centerforabetterlife.com.

Or, mail $12 ($8 for seniors, students, military and government) for a 
print subscription to P.O. Box 247, Newburg, WV 26410.
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really great human beings who have been kind enough 
to share their time, energy and enthusiasm with us 

to promote the importance of sustainability.

Thank you for caring deeply about the world, humanity, 
the environment and its many inhabitants.
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Help me kick the habit....
               don’t feed me!
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Check out the link above to view this dolphin 

in an animated video.  
Are you a fan? Let us know at 

“Don’t Feed Wild Dolphins” on Facebook.



he dawn of  the 21st century brought with
it new challenges and unprecedented op-

portunities for international safety and security.
Technological advancement, communication capa-
bility and booming global trade have led nations to
become more interdependent than ever before.
With this growth in trade and
interconnectedness, however,
come new vulnerabilities
posed by nations and organi-
zations.  And, these suscepti-
bilities can have sudden and
far-reaching effects.  With
global dispersion of  high-tech
weapons that have accompa-
nied technological advance-
ment, the importance of  the
United States Navy’s deter-
rence to these threats is greater
than ever.  We are deployed
forward and on the scene to
prevent aggression, and we are
the first responders when dis-
aster strikes.  As the Chief  of
Naval Operations, it is my job
to ensure that our Sailors are
ready at a moment’s notice to carry out their re-
sponsibilities while having the relevant capability
and capacity necessary to perform the mission, 
regardless of  time or place.

Last October two other service chiefs, Marine Corps Commandant
General James Conway and Coast Guard Commandant Admiral Thad
Allen, and I collaborated on a new maritime strategy.  It was the first
time all three maritime services came together to formalize a maritime
strategy, and it encapsulates how our services will operate synergistically
by sharing responsibilities, eliminating duplication of  effort and maxi-
mizing efficiency.  While defending the homeland and defeating 
adversaries remain the undisputable goals of  seapower, we believe that
preventing war is equally as important as winning war.  Our objective 
in creating this new maritime strategy was to make a working blueprint,
not a coffee table pamphlet.  Its implementation would demonstrate 
its efficacy.  We are developing new international relationships and 
expanding current ones with partner nations.  We are assuring security
on the seas and providing aid and comfort to those suffering from 
natural disasters and in need of  medical care.  Our Sailors, Coast
Guardsmen and Marines are executing our maritime strategy with 
proficiency and professionalism.

The most difficult concept for some to grasp is how these missions 
prevent conflict.  A Roman historian once
wrote “se vis pacem para bellum.”  Loosely
translated this means “let he who wants
peace prepare for war.”  I believe the first
rule of  prevention is strength.  Our
strength comes from our traditional “hard
power” and core capabilities:  forward
presence, power projection, sea control
and deterrence.  It comes from our aircraft
carriers, our combatant ships, our sub-
marines and our aircraft.  Most impor-
tantly, our strength comes from our Sailors,
our Marines and our Coast Guardsmen
who are deployed today, and who demon-
strate to those who wish to threaten peace
that we, the United States, along with nu-
merous partner nations, are ready for
whatever may come.

Continued demonstration of  our formida-
ble response readiness is critical to our 
success.  We are a forward force whose 
capacity and capabilities are most clearly

broadcast by our physical presence.  We do not deploy to meet chal-
lenges or to provide assistance; we are already deployed and carrying
out our maritime strategy.  Several months ago when a crippled 
U.S. satellite was falling back to earth, it was the USS LAKE ERIE 
that destroyed it.  More recently that same ship, in a very realistic test,

destroyed a re-entering ballistic missile in its terminal phases.  Such dis-
plays of  indomitability are a powerful deterrent.  Today a single carrier
strike group in the Arabian Gulf  is able to perform several simultane-
ous tasks.  It launches strikes to support ground forces in Afghanistan
while it simultaneously monitors and guards the Strait of  Hormuz to 
assure the flow of  critical resources from the Gulf.  Our submarines
gather vital intelligence while engaged in surveillance and reconnais-
sance.  They act as critical enablers by ensuring sea control and the free
navigation of  global trade.  Our Riverine Forces patrol Iraq’s Euphrates
River, which, in turn, serves to protect vital infrastructure and to promote
economic growth.  Our Explosive Ordinance Disposal technicians guide
Soldiers through minefields, and our medical Corpsmen deploy along-
side our ground forces.  Today nearly 15,000 Sailors are stationed in Iraq
and Afghanistan while our Marines operate and dominate on the
ground.  The more we demonstrate our superiority, the more likely we
are to prevent hostile incursions from potential adversaries.

The second rule of  prevention is partnerships.  Until recently this rule
has been widely understood, even if  frequently understated.  In his re-
cent article, Reflections on Leadership, Secretary Gates quoted General
Fox Connor, who was a tutor and mentor to both General Eisenhower
and General Marshall.  Connor espoused three guiding principles for
any democracy engaged in war.  One of  them was “never fight alone.”
This principle is as true today as it was then.  The need for cooperative
relationships and for an expanding set of  international partnerships is
critical to our success.  

Recently we have seen the effectiveness of  such relationships.  It was the
international maritime community that was first to respond to the 2004
tsunami in the Indian Ocean.  I distinctly remember that fateful phone

call from my command center in Honolulu.  The message 
was “There has just been an earthquake off  the coast of  
Indonesia.  We’re not sure what it will involve, but we’ll keep
you posted.”  In a few short hours the aircraft carrier USS
ABRAHAM LINCOLN was surged from her port visit in
Hong Kong.  The USS BONHOMME RICHARD Expedi-
tionary Strike Group was re-routed to Guam, where it nearly
bought out the entire inventory of  Home Depot.  Within six
days both ships were launching simultaneous relief  missions
in Indonesia, Sri Lanka and Thailand with the cooperation of
21 other nations and numerous non-government organiza-
tions.  This response was made possible by the collaborative
effort of  international maritime forces.

Our countless partnerships make the world more secure and
more prosperous.  One such example is the Canadians’ recent
deployment with an American Strike Group.  In another effort

my counterpart from Bahrain was the first leader from an Arab nation
to command a maritime Combined Task Force – Task Force 152 in 
the Arabian Gulf.  Our African Partnership Station (APS) is a third 
example of  new relationships fostered in new regions.  And, the USS
FORT MCHENRY recently completed a six-month deployment to 
the West Coast of  Africa.  She visited 18 ports in 10 different countries
and trained more than 2,000 maritime personnel in skills ranging 
from small boat handling to maritime law.  Since FORT MCHENRY’s
return the Coast Guard Cutter Dallas has deployed to continue helping
our new partners.  

Collaborative efforts of  the international maritime community are 
making the world more secure and prosperous for all while inspiring 
a new generation of  Sailors.  Our Millenials see contributions we are
making to the global community of  nations, and this new generation
realizes that these contributions have a greater breadth and scope than
first anticipated.  For example, we are finding that our improvements 
are positively impacting the oceans.  In the process of  training and
preparing our Sailors, we are discovering new ways to benefit marine
life.  Sharing those lessons with our new and existing partners will go 
a long way toward protecting the maritime environment and toward
promoting international good will.

The United States Navy will always remain ready to protect our homeland,
to deter aggression and to work with international partners to promote
global security, economic prosperity and environmental responsibility.  
Our maritime strategy, A Cooperative Strategy for 21st Century Seapower
(www.navy.mil/maritime/MaritimeStrategy.pdf ), is an ongoing success
story thanks to the hard work and mutual efforts of  the Navy, Coast
Guard, Marines and our like-minded international maritime partners.

T

The international maritime 
community is creating a more 
secure and prosperous world.[ [©
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By Admiral Gary Roughead, 
Chief  of  Naval Operations, U.S. Navy
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As development and cutting of  rainforests and 
population growth continue, wildlife is increasingly
being overexploited for food consumption and sup-
plemental income. To combat this critical situation,
the Bushmeat Crisis Task Force (BCTF) was estab-
lished in 1999 to serve as a collaboration center
among its members, which include Conservation 
International, Wildlife Conservation Society, African
Wildlife Foundation and World Wildlife Fund.  Indi-
vidually, BCTF members work to support actions 
in the field that directly address human and wildlife
impacts of  the bushmeat crisis.  Collectively, mem-
bers work together through BCTF to engage key 
decision makers, to facilitate education and training,
and to raise public awareness.     

Heather E. Eves, Ph.D. and BCTF director, 
has studied and worked in Africa since 1985.  She
explains, “The bushmeat crisis is an unfortunate 
example of  people not paying attention to a very 
important caveat of  sustainability . . . sustainable

development can be sought only as long 
as human population growth and size 
harmonize with the ecosystems’ ability to
produce.”  However, worldwide and espe-
cially in Africa, this warning goes unheeded
as the human population explodes and as
impossible demands are put upon Earth’s
ecosystems.  According to Eves, the number
of  people across Africa has increased by
an estimated 800 percent in the past century,
which has resulted in food scarcity.  Because
of  the shortages, bushmeat consumption
and trade is being used to manage essential
but unmet daily protein and income needs.
In Africa’s Congo River Basin alone, bush-
meat contributes up to 80 percent of  each
household’s protein.  In fact, researchers 
estimate that people living in Central
Africa’s forest regions eat the equivalent 
of  almost 4 million cattle per year – about
1.1 million metric tons.  

Central and West Africa, plus Asia, 
are already experiencing widespread local
extinctions.  One animal in peril is the small
antelope-like duiker, which accounts for 
40 percent of  Central Africa’s bushmeat.
The BCTF cautions that certain species 
of  the duiker family could be hunted to
extinction within five years.  Mammals such
as primates, in particular the great apes, are
especially targeted because of  their large
body size.  BCTF officials explain that pro-
tected areas have experienced significant 
animal population declines.  Authorities
warn that outside their protected zones,
these species are expected to be extinct
within 10 to 15 years.  Aggravating the 
crisis, certain animal parts are aggressively
sought after for display items and alternative
medicine practices.  Some cultures still be-
lieve that eating, wearing or owning specific
animal parts can provide luck, virility, wealth
or prosperity.  For instance, the endangered
Sumatran tiger (of  which fewer than 500

still exist) is thought to bring virility to those
who consume its meat or possess its claws
or teeth.  Many wildlife species are also
trapped to support the exotic pet market 
or are killed for fur.  Unfortunately, despite
elephant population declines and stricter law
enforcement on poaching, the importation
and trade of  rhinoceros ivory has become
popular as well.

The bushmeat crisis is further exacer-
bated by commercial logging increases in
previously risk-free areas, which have 
created an infrastructure gateway linking
hunters and illegal poachers to communities
and consumers.  For example, the Congo
River Basin, which houses the world’s 
third-largest rainforest, provides an abun-
dant natural resource for loggers and a
plethora of  previously sheltered wildlife
available for harvest.  Indeed, the BCTF
says that villages adjacent to logging roads
can have up to six times the bushmeat yield
rate of  those farther from a road because
logging trucks often illegally assist poachers
with transporting killed animals out of  
a forest.  

Wire snares used in trapping wildlife 
are also a dangerous, often wasteful, tool
used to harvest bushmeat.  The BCTF re-
ports that snare hunters sometimes leave
their lines unchecked for more than a
month, which results in the meat’s spoiling
and going to waste.  As a result, up to 94
percent of  animals caught in snares are 
unable to be harvested.  Eves notes that 
as commercial hunting and trade continue
to reduce wildlife populations, local 
indigenous and rural people traditionally 
dependent upon this vital staple will lose
their food security.  This cycle will, in turn,
threaten their livelihoods and possibly their
lives.  Increased bushmeat consumption
worldwide also seems to be tied to deadly
diseases such as HIV/AIDS, Ebola and

foot-and-mouth disease.  Increasing 
encroachment into remote forest areas
through increased logging exposes humans
to novel diseases.  This, coupled with ease
of  global travel and transportation, allows
easy spread of  these diseases.

Eves brings to light another important
point:  “The loss of  wildlife is not just an
important human livelihood issue; it’s also
an ecological health issue.  Without the 
presence of  a diversity and density of  
indigenous wildlife, many changes in 
vegetation structure and function could 
result.  The long-term impacts of  such
changes are already becoming apparent in
areas where wildlife has been depleted.”
Indeed, many researchers assert that biodi-
versity losses worldwide as a result of
species’ extinctions caused by human 
actions are launching an unprecedented 
ecological catastrophe.  (See this issue’s 
Special Topic “Biodiversity and Life:  
Understanding the Connection,” p. 34.)

“There is a dramatic and immediate 
need for targeted focus and collaboration
on this bushmeat issue.  Partnerships, partic-
ularly across sectors such as conservation,
development and industry, are essential.
The challenge of  the bushmeat crisis cuts
across all aspects of  modern society –
health, environment, economics, policy 
and cultural heritage.  Innovative solutions
applied in areas where there are long-term
relationships built on trust over many years
have the greatest likelihood of  succeeding.
These solutions engage local communities,
industry and key decision-makers across 
the trade chain.  They provide a combined
approach that logically links locally appro-
priate alternatives, awareness, enforcement
and monitoring.  The conservation profes-
sion has learned a tremendous amount
over the years . . . it is on the verge of  being
able to do more than slow the downward

“Bush” animals like the beloved gorilla and the African
elephant are being commercially and illegally hunted at an
alarming rate. ◗ In fact, the International Union for the Con-
servation of Nature (IUCN) recently announced that nearly
half of all primate species are now threatened with extinc-
tion because of the thriving bushmeat trade.
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The challenge of the bushmeat crisis cuts across 
all aspects of modern society – health, environment,
economics, policy and cultural heritage.[ [
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trends.  Conservation efforts now have the
potential not only to secure the current sta-
tus of  wildlife but also to increase available
land area, diversity and density of  wildlife,”
says Eves.

According to the BCTF director, one 
of  the biggest obstacles to curbing the
bushmeat crisis is raising stakeholder en-
gagement to a level that will effect change.
The crisis receives relatively limited support
partly because so many players are involved
– citizens and communities, commercial
hunters and traders, developers, industry
leaders and conservationists.  Eves’ group

works to bridge this obstacle through orga-
nizational collaboration on items such as
sharing information, supporting capacity
building among African wildlife profession-
als, initiating innovative solutions and 
increasing public awareness.  In addition,
they’ve developed communication tools
that enable information and support net-
working with other integral groups such as
CITES Bushmeat Working Group and the
Coalition Against Wildlife Trade.  BCTF
compiles peer-reviewed research and pro-
duces fact sheets, educational tools and
public awareness resources to educate the

public about the importance of  finding 
solutions that ensure the protection and
maintenance of  wildlife biodiversity.  

Education and training are fundamental
tools in combating wildlife overexploitation,
as these enable effective law enforcement,
protected area management and sustainable
financing and development.  To that end,
BCTF has facilitated and managed hundreds
of  educational requests ranging from eco-
guard training in Central African logging
concessions to docent training at zoos in
Louisville and Philadelphia.  These efforts
are made possible thanks to BCTF mem-
bers, the Association of  Zoos and Aquari-
ums (AZA) professionals, global colleagues
and caring volunteers.

Eves describes BCTF’s remarkable con-
tributions within its first decade of  service
and offers insightful direction for the future:
“The Bushmeat Crisis Task Force has
shown what can result with even a limited
amount of  resources.  Ten years ago the
term ‘bushmeat’ was virtually unknown.
Few media or scientific articles existed on
the subject; almost no policies or appropri-
ate legislation were in place, and few field
projects dealt directly with the issue.  
Today the landscape is transformed with
bushmeat becoming a leading focus of
many conservation efforts in policy, media,
legislation and the field.  Building upon
networks, knowledge and trust within this
past decade is being strongly promoted at
this time.  The bushmeat issue is one of
the most significant wildlife issues facing
the global citizenry today.  It can be resolved
with a concerted, collaborative effort 
that engages alternatives, awareness and
governance; but actions will be needed 
immediately on a much larger scale than
is currently occurring.”

For more information on the Bushmeat Crisis Task
Force or to get involved, log onto www.bushmeat.org.
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Look for the Seal of Approval from the Carpet and Rug Institute (CRI) 
when choosing carpet cleaning products. Because the seal certifies 
products proven to improve indoor air quality while also keeping your 
carpet investment in peak condition.

And for proof that today’s carpet industry is committed to green practices, 
consider this: we reused, recycled and reclaimed more than 261 million 
pounds of carpet in 2006 alone, keeping waste out of landfills and 
preserving natural resources.

Visit carpet-rug.org to learn more. Because today’s carpet comes 
in every shade you want—and every one of them is green.

WHEN IT COMES TO “LIVING GREEN,” TODAY’S CARPET 
HAS IT COVERED—INDOORS AND OUT.

carpet-rug.org

CARPET IS NOW SO GREEN, 
YOU ALMOST HAVE TO 

MOW IT.
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he Amazonian forest is being cut to sell
timber and to produce soybeans and

meat because it’s economically sensible within the
current global political-economic environment.
Ironically, the forest’s ecological services have no
value in this process even though they’re necessary
to sustain it.  The heart of  this system is economic
growth – the more, the better – along with the 
inseparable factor of  population growth.  This is
truly an “inconvenient truth” that only the Chinese
have had the resolve to tackle.  No democratically
elected leader has ever had the courage to tell 
people that not everyone can attain the “American
dream” and that no one should have more than
one child.  When Jimmy Carter 
attempted it, he immediately lost his
reelection bid.  However, without
changing fundamentals, the carbon
market and other trading deals will
have no chance of  significantly 
reducing emissions from deforesta-
tion and degradation.
Why?  They fail to offer reasonable alternative 
opportunities for the people who currently wield
the chainsaws.  Offering “reasonable opportuni-
ties” is the key as expectations are already high 
and rising due to lack of  political will to discuss
devastating repercussions.  If  we don’t address
these fundamentals, deforestation will continue to
produce more soybeans and meat to feed the sys-
tem’s unsustainable growth until climate change
completely eliminates agriculture from Amazonia
by 2080.  What can we do to change direction?

Any transition from the current political-economic system to a steady-
state political economy with negative population growth will require
using the Amazon forest to help pay the bills.  However, this utilization
must be professional and profitable, something that can be achieved 
only with enormous investments in science, technology, innovation, 
market creation and economic infrastructure.  The latter has generally
been blamed for accelerating deforestation and degradation; but 
the true drivers of  deforestation are development decisions guided by
laissez-faire market decisions.  The market wants timber, soybeans and
meat but doesn’t want to pay for the ecological services.  A reversal is
needed in the worldwide governmental trend of  allowing market agents
the freedom to decide the future.

Amazonia will soon be the dominant source of  tropical timber 
worldwide because Asian countries have cut their timber and because
most African countries are currently too disorganized.  However, most 
Amazonian timber entrepreneurs are pirates who cut high-grade 
timber from public lands or properties with vague land titles and then 
sell it cheaply on national markets.  Little trickles into international 
markets.  As a result, restructuring the timber sector will require 
enormous political will along with public and private investment.  
Entrepreneurs and forest staff  must be trained in elementary practices
such as respect for the law, silviculture and forest management 
education, public relations and marketing to open northern markets 
to certified high-quality timber.  Wood technology investments are 
also necessary to identify and to assess the forest’s hundreds of  currently

unknown species.  Silviculture and forest management are critical 
because the traditional Amazonian management alternatives are not eco-
nomically sustainable.  And, as elsewhere, an appropriate legal structure
with results-oriented law enforcement will be required to eliminate 
pirating while providing honest entrepreneurs a level playing field.

Thanks to climate change, carbon sequestration and other forest-based
ecological services are now receiving attention.  The first carbon 
trading schemes developed in the 1990s have not yet shown any 
measurable impact, likely due to the fundamentals of  the global 
political-economic system not being
addressed.  Nonetheless, a new scheme is
coming online:  Reduced Emissions from
Deforestation and Degradation (REDD).
It’s too early to say whether this will have 
a measurable impact, especially locally,
where offering “reasonable opportunities”
is the key to success.  If  REDD funds are
used to invest in restructuring the timber
sector, positive impacts may be felt even
without immediate fundamental changes in
the political-economic system.  However,
this issue has not yet been raised in Brazil.
Rather, current discussion focuses on
utilizing REDD funds for conservation,
which is worthy and necessary, but 
insufficient without addressing system
fundamentals.

Ecotourism is generally viewed as a win-
win.  In the developing world, it’s good for
the owners but offers only minimum wage
for all others.  Additionally, it’s seldom understood that ecotourism 
requires enormous conservation investments because ecotourists aren’t
interested in seeing deforested landscapes.  Infrastructure expansion,
plus staff  training in English and other global languages, also is neces-
sary.  If  REDD funds are used for conservation, there is hope for some
national parks and other conservation areas; but these will be increasingly
isolated in a landscape matrix dominated by agriculture unless the tim-
ber sector is restructured as well.  Non-timber forest products (NTFP)
are also worth consideration as they have been the darling 
of  the private and public conservation world since the 1990s.  As an
Amazonian development strategy, they have been debunked.  But they
continue to have an important role in traditional and indigenous com-
munities throughout the region.  Enormous research and development
investments, market creation (as NTFP are niche items), community ed-
ucation and organization, and infrastructure development are 

necessary for the timber sector to consider NTFPs important and com-
plementary.  Hundreds, if  not thousands, of  them will be necessary for
this to occur.

The gold mine of  Amazonia is often considered to be bioactive sub-
stances and other biological models.  Only hints or minor information
is available to develop marketable products from most while some are
often totally unknown.  However, there’s no doubt that potential sub-
stances exist in the myriad of  plants, animals and microorganisms that
have developed singular ways to interact within this unique environment.

A few substances that are already available
have changed our lives dramatically.  For
example, curare, a venom used by Ama-
zonian Indians, is employed in hospitals
today as an anesthetic.  Quinine, extracted
from Cinchona, is used to control malaria.
We learned about these substances from
native Amazonians, and their traditional
knowledge still has much to offer.  Again,
to find new substances and to develop new
biological models based on Amazonian di-
versity, enormous investments are neces-
sary in research, development and training.

As Jared Diamond points out in Collapse –
How Societies Chose To Fail or Succeed, forests
are essential to success, and government
policies are the starting point for responsi-
bly utilizing them.  Although the global
community now recognizes that success
depends upon maintaining tropical forests,
these areas are in developing countries

where growing populations require decent living conditions.  And this
equation has not yet been addressed satisfactorily.  A short review of
development options suggests there are alternatives to deforestation, but
it also highlights that none will keep the forest standing without major
changes in national and international policies.  Without fundamental
changes in the laissez-faire global system, it’s unlikely that our 
grandchildren will see the Amazonian forest.  At national levels within
Amazonia and globally, political decisions as well as enormous invest-
ments are needed to transform ideas into viable development options.
None are possible without international markets to support them 
and international scientific and technological collaboration to aid in 
developing them.  As the Intergovernmental Panel for Climate Change
(IPCC) has stated,  “. . . now is the time for action.”  Today’s economic
crisis offers opportunities to redirect development that needs to be used.
Our politicians must agree and act now.

T

A Future
Amazonia
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Without fundamental changes, it 
is unlikely that our grandchildren
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By Charles R. Clement and Adalberto Luis Val, Executive Director,
Instituto Nacional de Pesquisas da Amazonia (INPA), Brasil
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To be honest, if  someone had posed those questions
to us while in graduate school, most would have
sided with the skeptics.  Working as a conservation
manager for the military was not our anticipated ca-
reer path.  Instead, we became teachers, researchers
or consultants before eventually landing at a military
installation.  Our perception, and one that still 
persists within the academic community, was that
environmental protection and resource conservation
played no part in the military’s mission.  That percep-
tion is far from reality.

Just as the concerns of  the American public have
evolved to include climate change, resource conser-
vation, carbon footprint and preservation, so has the
mission of  the United States military services.  The
current view of  Marine Corps military readiness 
embraces stewardship of  our training lands and the
resources they support.  To be prepared to operate
in any potential setting, the Marines need access 
to a variety of  landscapes and facilities.  Our ability 
to provide quality training lands hinges upon our 
ability to manage them effectively.  Accordingly, the
Marine Corps must ensure that lands and resources

entrusted to its care remain intact and 
available for future generations.  Marine
Corps conservation managers include 
some of  the most qualified, committed 
and passionate people in natural and 
cultural resources management.

Natural Resources 
Management Plans
It’s a little-known fact that military installa-
tions, including those managed by the 
Marine Corps, are among the best-managed
lands in the United States with a significant
diversity of  resources.  The USMC is the
custodian and environmental steward of
more than 2.5 million acres of  some of  the
most ecologically sensitive, diverse areas
within the U.S. and around the world.  This
classification includes portions of  the Sono-
ran Desert, numerous fresh and saltwater
wetlands, and portions of  Asia’s last remain-
ing subtropical rain forest.  These spaces
provide a habitat for many threatened and
endangered species.  In fact, in numerous
regions military installations have become
the only open, undeveloped areas that can
host the required habitats for these species
as forests and fields give way to housing 
developments, highways and strip malls 
outside military gates.  Ironically, most of
the species thrive because of  military land
management rather than in spite of  it.

Natural resources on Marine Corps instal-
lations are managed through the implemen-
tation of  detailed plans called “Integrated
Natural Resources Management Plans or
INRMPs,” which outline goals, objectives
and projects.  Management actions include
use of  proven best management practices
from the military, academia and other or-
ganizations as well as regular consultation
and coordination with outside agencies.
INRMP management decisions represent
the mutual agreement of  an installation, the

U.S. Fish and Wildlife Service (USFWS) 
and the state fish and wildlife office after
evaluating the conservation, protection 
and management of  natural resources.  
Specific program areas include threatened
and endangered species, fish and wildlife
management, invasive species control, wet-
lands and floodplain preservation, coastal
and marine resources conservation, forest
management and wildland fire management.

On the Barry M. Goldwater Range
(BMGR) near Yuma, Ariz., the Marine
Corps works in partnership with the 
Arizona Game and Fish Department, the
Air Force, the Mexican government, the
USFWS and other stakeholders on the
Sonoran Pronghorn Recovery Initiative.
The Sonoran pronghorn appears to be
dependent upon habitats within the BMGR
and neighboring national refuges.  In fact,
the BMGR accounts for 40 percent of  the
pronghorn’s range in the United States.
Within the past five years, the Initiative has
provided the following for the pronghorn:
waterholes to use during periods of
drought, irrigation plots to support grasses
and shrubs for food, a breeding enclosure 
to protect fawns from coyote predation and
a breeding program to integrate the geneti-
cally diverse Mexican Sonoran pronghorn
with the U.S. Sonoran pronghorn.

In California both the Marine Corps 
Air Ground Combat Center (MCAGCC)
Twentynine Palms and the Marine Corps
Logistics Base (MCLB) Barstow provide
protected habitats for the threatened desert
tortoise.  Both installations work in partner-
ship with the USFWS to protect existing
habitat and desert tortoise populations 
from off-road vehicle use, disease and 
predation.  In 2005 MCAGCC Twentynine
Palms constructed the Tortoise Research
and Captive Rearing Site to contribute to 
the recovery of  the desert tortoise.  MCLB

Barstow instituted a desert tortoise educa-
tion program for all rifle range users, newly
assigned base personnel, contractors and
area visitors.

At Marine Corps Base (MCB) Camp
Lejeune in North Carolina, the USMC 
has made significant progress since 2001
in managing natural resources.  Its achieve-
ments include increasing its Red-cockaded
Woodpecker population from 67 to 78 
active clusters, increasing prescribed 
burning, restoring longleaf  pine on 
approximately 400 acres per year, restoring 
wetlands in the Greater Sandy Run
Mitigation Bank, and restoring and stabiliz-
ing hundreds of  acres of  eroded landing
zones.  Marine Corps Air Station (MCAS)
Miramar used funds from agricultural 
outleases to complete soil erosion projects,
vernal pool habitat surveys and studies,
vegetation mapping and rare plant surveys.
The vernal pools at both MCAS Miramar
and MCB Camp Pendleton support 
several species protected under the 
Endangered Species Act, such as the San
Diego Button-celery, California Orcutt
Grass, San Diego Mesa Mint, Spreading
Navarretia, Riverside Fairy Shrimp and 
San Diego Fairy Shrimp.

The heavily forested lands of  Virginia’s
MCB Quantico provide flexibility for 
the development of  assorted military 
training scenarios and exercises.  To 
maintain this valuable resource, the base
employs an aggressive forest management
program, which includes commercial 
forest management, dispersed timber
harvest and prescribed burning to improve
forest health conditions, species diversity
and wildlife habitat.  Program initiatives 
also reduce wildfire hazard potential, 
insect and disease management, and 
maintenance of  old growth forests and
other unique forest ecosystems.

A story shared among U.S. Marine Corps (USMC) conserva-
tion managers is that of being asked at a social event “What
do you do for a living?” ◗ After answering that we manage 
military installations’ natural or cultural resources, we’ve 
encountered surprise and cynicism with replies like “The
military cares about the environment?” and “The Marine
Corps employs conserva-
tion professionals to work
on their installations?” ◗
It’s easy to understand
both reactions, given the
conflicting perspectives
presented in the media 
regarding the military’s
commitment to the 
environment.
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Lands managed by the Marine Corps are 
among the best managed lands in the United States, 
with a significant diversity of resources.[ [

By Sue Goodfellow, Ph.D., Conservation Section, Installation and Logistics
Department, Headquarters, U. S. Marine Corps
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Cultural Resources 
Management Plans
Marine Corps installations also contain a
diversity of  cultural resources, including 
archaeological sites and collections, historic
buildings, structures and objects, cultural
landscapes and resources of  traditional,
religious and cultural significance to Native
American tribes and to Native Hawaiian 
organizations.  These resources reflect
thousands of  years of  human activity,
which include important developments in
our nation’s history and the military’s role
in that history, thus embodying our shared
historical experiences.  

Cultural resources are assets.  Their 
appropriate administration can benefit and
meet mission needs while enhancing the
quality of  living and working environments.
Accordingly, their conservation and proper
management is fully integrated into USMC
operations and training programs.  Specifi-
cally, cultural resources on Marine Corps
lands are administrated through the imple-
mentation of  Integrated Cultural Resources
Management Plans (ICRMPs), standard 
operating procedures, agreement docu-
ments with management prescriptions and
national program alternatives.  Program
areas include inventory and evaluation, 
protection and monitoring, consultation
and outreach, and interpretation.

The USMC manages four National 
Historic Landmarks:  the Marine Corps
Barracks in Washington, D.C.; the Santa
Elena site at Marine Corps Recruiting
Depot (MCRD) Parris Island in South 
Carolina; Rancho Las Flores at MCB
Camp Pendleton in California; and the
runway, apron and hangars associated with
the Dec. 7, 1941 attack on former Naval
Air Station Kaneohe at MCB Hawaii.
Each of  these resources is managed and
interpreted in consultation with the 

National Park Service and state historic
preservation offices.

Historic districts and individual historic
buildings also are common on Marine
Corps installations, including the 110-acre
National Register of  Historic Places district
at MCRD San Diego.  The 25 buildings
and associated landscape elements that
contribute to the district were planned and
designed by renowned architect Bertram
Grosvenor Goodhue between 1917 and
1921.  A comparable district of  administra-
tive buildings and barracks, all designed 
by Albert Kahn in the early 1940s, exists 
at MCB Hawaii.  Other historic districts
and buildings form part of  MCB Quantico
in Virginia, MCB Camp Lejeune in North
Carolina, MCRD Parris Island in South
Carolina and MCB Camp Pendleton in 
California.  Many of  these districts are 
interpreted through brochures, web sites 
or walking tours.

Archaeological resources also exist at 20
of  the 22 active Marine Corps installations
and range from small, ephemeral sites,
where people stopped to make tools, to
quarries, house sites, villages, agricultural
terraces, mines, military camps and fortifi-
cations.  Examples of  rock art (petroglyphs
and pictographs) are found at MCAGCC
Twentynine Palms, MCB Camp Pendleton
and MCLB Barstow.  Locations and land-
scapes of  interest to Native American
tribes appear on many Marine Corps 
installations and include archaeological
sites, burial sites and rock art.  The Mokapu
Peninsula on the island of  Oahu, managed
as part of  Marine Corps Base Hawaii, is 
a sacred and traditional landscape for 
Native Hawaiians.

MCB Quantico recently nominated three
Civil War camp sites, associated with the
“Battle of  the Potomac” from May 1861 to
March 1862, to the National Register.  Two

of  these sites are the largest intact Confed-
erate winter camps from that period.
Historical information from official records
and maps, along with archaeological data,
was used to produce a GIS-based KOCOA
(Key terrain, Obstacles, Cover and conceal-
ment, Observation points and Avenues 
of  approach) analysis of  the Battle of  
the Potomac campaign for use by military 
historians and researchers.

Interpretive efforts at Marine Corps 
installations include permanent exhibits 
on prehistory and history installed in the
Headquarters building and in the station
library at MCAS Beaufort, a restored land-
scape and exhibit about the Second Prince
William County Courthouse at MCB
Quantico and an interpretive trail on the
history of  the Gila Mountains’ El Fortuna
Mine within the BMGR.  In addition,
MCAS Miramar has loaned artifacts 
from several of  its historic military sites
to a University of  California – San Diego 
Medical Library interpretive display.
Several installations have published histo-
ries and guides relating to cultural resources
as well as created posters, bookmarks and
web pages with virtual tours.

“Semper Fi”
The Marine Corps motto “Semper Fidelis”
has always underscored the Marines’ core
values of  honor, courage and commitment.
These values extend into every aspect of  
a Marine’s life, including a commitment 
to sustaining our nation’s lands and 
resources for the future.  The Marine
Corps of  the 21st century acknowledges 
its stewardship and resource protection 
responsibilities while recognizing that a
country worth fighting for is a country
worth preserving.

For more information on the U. S. Marine Corps,
please go to www.usmc.mil.
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ver the past 60 years widespread 
and uncontrolled deforestation prac-

tices have plagued Paraguay’s Region Oriental, the
eastern region of  this South American country.
In 1945, 8.8 million hectares (21,745,273 acres) 
of  forest covered this region,
but today less than 1.6 million
hectares (3,953,686 acres) 
remain.  People worldwide
frequently focus on the 
Amazon Rainforest, but the
once great Atlantic Forest has
been quietly ignored.  This
forest track formerly ex-
tended from coastal eastern
Brazil through southern
Brazil into the Alto Parana 
region of  eastern Paraguay
and then into northern 
Argentina.  Sadly, the Atlantic
Forest is one example where
irrational destruction has
resulted in indiscriminate
cutting over the past half-
century.  Optimistic estimates say that only 8 
percent of  the forest remains in Paraguay.
In Alto Paraguay, located in the western part of  the country’s Chaco 
region, river and creek pollution is yet another major concern.  Such 

examples have motivated Paraguayan civilians and government 
officials to develop legislation that harmonizes the sustainable uses of
wood for product exportation – the base of  the national economy –
and the growing public concern for environmental degradation that
has shaken the country since the early ‘90s.

At the heart of  Paraguay’s environmental policy are two very important
international agreements that the country has ratified:  the United 
Nation’s (UN) Framework Convention on Climate Change (FCCC)
and the Convention on Biodiversity (CBD).  The FCCC was adopted
June 1992 during the UN’s Environment and Development 
Conference – the Earth Summit – celebrated in Rio de Janeiro, Brazil.
Paraguay has used these agreements to develop its many government
and non-government actions to defend nature’s rich resources.  In 
addition, Paraguay adopted the CBD as an environmentally supportive
law in 1993.  The agreement protects biodiversity or “the variety 
of  living organisms of  any sources, including land ecosystems 
as well as ocean and other types of  water ecosystems, and the 
ecological complexity of  nature’s parts.”

Paraguay’s National Constitution, ap-
proved in 1992, establishes as “priority 
objectives of  social interest:  the preserva-
tion, the renovation and the improvement
of  the environment, as well as the concil-
iation with the human being.”  In Article 8
the document orders regulation of  “the
traffic of  genetic resources and technol-
ogy, preserving national interests.”  Com-
pleting this basic regulation is the 1992
Law of  Wild Life, the only legislation that
includes every objective enumerated in
the CBD for the conservation and sus-
tainable use of  biodiversity.  The Law of
Wild Life applies to every plant and 
animal resource in Paraguay’s national ter-
ritory, as these protected resources repre-
sent a vast biodiversity containing a large
assortment of  genetic material, species
and ecosystems.  Other than the microor-
ganism, all other species listed under the
CBD are protected under this law.

Effective legislation protecting Paraguay’s environment didn’t become
reality until 1999 when the country signed the Kyoto Protocol 
concerning the FCCC.  As a result, on Dec. 15, 1999 the Paraguayan
Office of  Joining Operation (OPIC) was instituted to regulate care and

actions linked to the FCCC.  In 2000 the task was reassigned to 
the newly created Secretary of  Environment, chief  FCCC authority
designate.  The Secretary of  the Environment has since held maximum
authority in everything related to the environment, which includes 
designing and executing state environmental polices.  Although the 
Secretary has accomplished critical objectives, since its inception the
Office has lacked sufficient annual budgetary funding to perform its 
intense agenda.

“Neglecting” the maximum national environmental authority is directly
related to the economic relationship between certain in-state political
groups that irrationally and illegally exploit Paraguay’s natural resources
and their political contributions from the sale of  these natural re-
sources.  Moreover, as a result of  the Secretary of  the Environment’s
insufficient financial resources, its authority to regulate these different
economic sectors that exploit Paraguay’s natural resources has been in-
capacitated.  Even worse, this incapacitation has generated several cases
of  corruption involving the granting of  environmental licenses.  

However, thanks to citizens’ efforts, help from the international 
community and legislative measures, the situation has been decreasing
recently.  Great contributions have been made by non-governmental 
organizations at the national and international levels through highly 
effective environmental advocacy campaigns.  In addition, environ-
mentally related government careers are in the development process.
Environmental crimes have recently been included in criminal 

legislation, and a new Environmental
Prosecutor was created to charge those in
violation of  the law.

Environmental laws with the most signif-
icant impact during the past five years are
“Zero Deforestation” and “Valuation and
Retribution of  Environmental Services.”
These measures have declared wild areas
protected from the private sector as 
well as from the corrupt public sector.  In
addition, everything water-related is pro-
tected by the “Convention Related to the
Humidity of  International Importance,”
as well as the region’s most important
agreement regarding water resource
preservation, the “Agreement of  the
Cuenca del Plata.”  These two laws are
particularly significant as they provide for
rational resource utilization.  They also 

act as an internationally
agreed-upon reference
point for the businesses
that conduct the hydro-
electric dams of  Itaipu

(shared with Brazil) and of  Yacyreta (shared with Argentina).  In fact,
the Agreement of  the Cuenca del Plata is the only legislation that 
obligates the hydroelectric companies to take care of  the environment.
In 2004 the Subterranean Waters Law was approved with the goal of
becoming an additional tool for future rational water utilization.

What we can say with absolute authority is that the environmental 
situation in Paraguay is in a process of  gradual improvement.  The pro-
posed objectives of  the “Plan Umbral” (Campaign for the Objectives
of  the Millennium) have been executed with the support of  the United
States’ Agency for International Development (USAID).  Paraguay 
has completed 90 percent of  these governmental reform objectives.
Future objectives will demand more effective regulation and utilization
practices.  However, thanks to present legislation, Paraguay can move
toward an economy that bridges a sustainable equilibrium between
profitability and rational management of  its natural resources.  Aban-
doning forever clandestine exploitation, Paraguay will create an 
economically sustainable and healthy environment important for 
agriculture and cattle raising as well as for future generations.  The new
opportunities that the world of  sustainable management offers are 
convenient and far-reaching.  

O

Optimistic estimates say 
that only 8 percent of the forest 

remains in Paraguay.[ [©
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The environmental situation
in Paraguay is in a process of
gradual improvement.

By Eduardo Nery Huerta, National Representative, 
Ecology and Natural Resources Commission and 
Sebastian Acha, National Representative, Paraguay

Policy in
Paraguay
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The “AFH Challenge” encouraged as many design
solutions as possible, especially from architects close
to the Kosovo region, to secure the best option 
for solving their housing problems.  The Open 
Architecture Challenge has since become a way 
of  collecting more solutions, usually by at least 100
fold, than problems while giving architects around
the world an opportunity to respond to great need.
The nonprofit believes that “the physical design of
our homes, neighborhoods and communities shapes
every aspect of  our lives.”

The Problem of Poverty
One billion people live in abject poverty; four billion
live in fragile but growing economies; and one in
seven people live in slum settlements or refugee
camps.  Architecture for Humanity is established 
on the concept that “where resources and expertise
are scarce, innovative, sustainable and collaborative
design can make a difference.”  This pioneering
organization accepts only projects that demonstrate

a commitment to environmentally sensitive
design.  Local labor and materials are
used whenever feasible, and some projects
also include green elements such as solar
and rainwater collection.  Proposals are
evaluated based upon their potential impact 
to the number of  building beneficiaries 
ultimately served; and preference is given 
to buildings adhering to LEED standards
(Leadership in Energy and Environmental
Design).

Sustainability extends not only to the way
buildings are designed and engineered but
also how they are constructed by AFH.  
In Biloxi, Miss., where Hurricane Katrina
ripped apart houses with walls of  water,
some people displaced from their homes 
are still living in tiny, one-room, Federal
Emergency Management Agency (FEMA)
trailers.  The non-profit has helped people
there by sponsoring construction of  a num-
ber of  fully funded demonstration homes
built on stilts above flood waters while
simultaneously incorporating a number of
design features that withstand hurricane-
force winds.  To begin the Mississippi 
program, AFH invited architectural firms 
to create home proposals that meet 
disaster-mitigation challenges.

All AFH projects must demonstrate a
strong partnership with local community
groups such as affordable housing advo-
cates, women’s groups or food banks; 
and partiality is given to projects that can
demonstrate involvement by a broad array
of  community members, to include engag-
ing locally based design teams.  Project 
partners must demonstrate their ability to
secure building sites, which includes obtain-
ing proof  of  land titles.  Proposals must
show need, must be able to access design
services and must include a strong commu-
nity design component that engages future
occupants in all stages of  the design

process.  Preference is also given to propos-
als that include community member training
in design and construction best practices.

The 2008 AFH Challenge
For 2008 the Challenge was located in three
communities on three different continents:
Nepal, Kenya and Ecuador.  Nepal’s tele-
medical center project, in one of  the coun-
try’s least developed areas, the Accham
District, is particularly important because
only one in 200 births occurs in a hospital.
In addition, the AIDS epidemic is spreading
because of  extreme poverty and unavailable
medical treatment.  One doctor serves one-
quarter of  a million people in this and in the
Doti District.  There the challenge was to
enable families in a remote rural area to ac-
cess healthcare from the world’s top physi-
cians and from other medical professionals
by building a clinic with Internet access.

The future facility will utilize sustainable
and/or local building materials, as well as
local labor, while taking into account the
site’s remote nature and the costs associated
with transporting materials.  Earthquakes,
epidemics, fires, landslides and debris flow;
floods, hailstorms, thunderbolts and wind-
storms are challenges specific to this area.
Forty percent of  the clinic’s space will be
open to the public as a community com-
puter lab and training facility.  The remain-
ing 60 percent will provide medical services
such as obstetric and nursing training, tele-
medicine exchanges and X-ray interpreta-
tion via overseas medical professionals,
patient consultation and offices to manage
medical files, as well as a pharmaceutical
supplies ordering area.  The site covers two
acres; the total facilities footprint is 175
square meters; and total occupancy will be
40 people.

Another aspect of  the 2008 Challenge
was the “50 by 15” initiative to bring afford-

able Internet access to one-half  of  the
world’s population by 2015.  All three of
these challenge projects incorporate this 
aspect, as in Nairobi, Kenya with SIDAREC
(Slums Information Development & 
Resource Centers).  This organization is
helping to alleviate poverty in one of  the
biggest slums in Nairobi, which contains
one-quarter of  a million people living in
desolation.  The plan also includes turning
an open lot into a place where people can
come for education, safety, healthcare and
life skills.  SIDAREC clearly recognizes that
today’s youth is a vastly untapped resource
whose future depends upon the ability to
gain these inherent rights.  The organiza-
tion’s proposed media lab and library
will offer a place to teach computer skills, 
including web and graphic design, while
providing recording facilities for a youth
radio station and a place to research, play
games and study.  And, of  course, challenge
participants must employ sustainable and/or
local building materials and must use local
labor to realize their designs.

In Ecuador a chocolate factory, an un-
usual project with innovative life solutions,
is being planned to help save the rainforest.
There within the Amazon Basin, the plant
used to make chocolate, cacao, is grown 
organically among the hardwood forests.
Giving the Kallarni Association, indigenous
chocolate producers and artisans, the oppor-
tunity to make their business more lucrative
could, ideally, allow them to conserve their
land.  As an added benefit, their business is
good for the environment because the cacao
plant is grown only on sites with a wide 
diversity of  plants, thus facilitating biodiver-
sity.  Only 10-15 percent of  each family’s
land is used for growing crops while the 
rest is left preserved in its natural state. 
The new factory will improve and increase 
production, which will allow the Killarni 

“Giving a damn” is an important philosophy for designing in 
a world with environmental and social turmoil. ◗ “Design like
You Give a Damn,” a book edited by Architecture for Humanity
(AFH), a (501)(c)(3) charitable organization, features archi-
tectural responses to humanitarian crises. ◗ This work is on
point with the philosophy of socially conscious design, and 
it presents more than 80 contemporary solutions to such 
urgent needs as basic shelter, healthcare, education and 
access to clean water, energy and sanitation. ◗ Architecture
for Humanity was
started in 1999 when
co-founder Cameron
Sinclair had the idea
of challenging archi-
tects to discover 
better solutions for
refugees returning 
to their destroyed
Kosovo homes after
the war.
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Association to export chocolate to first-
world countries, while newly acquired 
Internet access will assist in expanding
business and in bringing profits back into
the villages.  This self-sustaining project is
being done by local people for local people. 

Land will be purchased in the capital city
of  Quito as six or seven hectares (about 
a 13-acre plot) abutting a road to another 
relatively large town, Tenna.  The challenge
is to design a main complex with a choco-
late production factory, a tourist visitor
center and a fair trade exchange/research
center, plus a model/prototype for three
satellite technology hubs to be set off  the
main site in remote semi-rural villages.  
The Killarni Association is requesting 
that facilities be designed and constructed
per LEED Gold standards to reduce
energy, water and resource use, which will
minimize the cost of  maintenance and 
production.  However, because limited

funds restrict AFH from participating in
the actual certification process, the project 
will not be seeking LEED certification nor
will it actually obtain a facility LEED rating.

Part of  a previous year’s AFH Challenge,
Tanzania’s Impuli Center of  Excellence is a
health facility designed to provide medical
care and to create a new generation of
medical professionals.  Currently the Im-
puli villagers must travel two kilometers 
by ox cart and then by bicycle to reach the
nearest hospital in the Tanzanian capital of
Dar es Salaam.  However, when the river
floods during rainy season, it is impossible
to cross safely.  Therefore, the village mor-
tality rate is actually compounded by simple
transportation, which made the village easy
to accept as an AFH candidate.  As is the
practice, the combination medical center,
training center and secondary school is
being built by local labor, using local mate-
rials, and employing renewable technologies

for solar and rain water collection.  Com-
munity support via land donation and
income generation are manifesting to make
this dream a reality.  In addition, people in
surrounding areas, as well as those anywhere
within the developing world, can benefit
from the building by means of  free access
to the structure’s construction documents,
plans and designs.

A Growing Commitment
AFH is growing not only in the number 
of  designers but also in the number of
chapters around the world.  More than
2,600 designers meet regularly to discuss
and to participate in their projects.  At least
40 local chapters have sprung up in places
such as Auckland, New Zealand, and
throughout the United States.  Groups 
usually help their towns of  origin but also
take on projects elsewhere, such as the
United Kingdom chapter’s work with a
Brewerville, Liberia, school.  Local chapters
take many forms depending upon the
chapter size and its location, with each one
operating and engaging autonomously in 
its own projects and activities.

From an Afghanistan earthquake emer-
gency shelter to a children’s merry-go-round
that pumps water into a water tower 
(covered with public health and HIV/AIDS
awareness posters and with paid advertising
to maintain the pump), the list of  pioneer-
ing AFH and Design Like You Give a Damn
completed projects goes on and on. 
Humanitarian needs in the world continue
to form an unwritten to-do list.  Thanks 
to AFH’s open architecture network and
to those reaching for the most sustainable
answers to today’s challenges, the list of
well-designed humanitarian solutions can
transform the world even more quickly.

Go to www.architectureforhumanity.org/get_involved
to learn more about Architecture for Humanity.  Sign
up for the AFH newsletter, which contains the latest
information about volunteer and job opportunities,
upcoming competitions and projects’ progress.
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Taylor Creek Stormwater Retention Area, Lake Okeechobee, Florida Everglades
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Darlene Ketten

s the world’s foremost expert
on marine mammal ears,
Darlene R. Ketten, Ph.D.
and Senior Scientist at

Woods Hole Oceanographic Institu-
tion (www.whoi.edu), travels exten-
sively to perform beached whale
necropsies (autopsies on non-human
animals) in countries from Africa to
Australia.  Her expertise is continu-
ously requested on numerous boards,
panels, committees and briefings such
as at NATO’s Intergovernmental
Conference, for the Brazilian govern-
ment’s Seminar on Seismic Impacts
and with Advisory Panels for both the
U.S. House of  Representatives and
the U.S. Senate.  Ketten’s visiting faculty appointments and invited
specialty lectures have taken her from the University of  Hawaii’s
Institute of  Marine Biology to the National Institutes of  Health

(NIH) to Denmark’s Odense Univer-
sitet.  Even National Geographic has
enlisted Ketten’s expert opinion for
one of  its televised specials on whales.

According to her WHOI biogra-
phy, Ketten “is a marine biologist and
neuro-anatomist . . . whose work is a
blend of  modern biomedical imaging,
forensics and biophysical models of
hearing in both humans and marine
mammals.  Her research focuses on
two areas:  how structural differences
in marine vs. terrestrial mammal ears
relate to physical differences, habitats
and feeding behaviors and how
electrode placement and inner ear
pathologies impact hearing and the

effectiveness of  hearing aids and inner ear prosthesis.”  This re-
search pioneer is breaking barriers and crossing scientific specialties
for the betterment of  marine mammals and mankind. 

Marine Mammal Research Pioneer

Shattering Sonar 
and Similar

Misconceptions

This feature is excerpted from a series of interviews that began in August 2008 at Woods Hole Oceanographic 
Institution (WHOI) with Darlene Ketten, Ph.D., and Rear Admiral (Ret.) Dick Pittenger.  The discussions ended in
February 2009 with diverse U.S. Naval perspectives thanks to Rear Admiral Larry Rice, Vice Admiral Sam Locklear
and Vice Admiral Mike Loose.  All were exceedingly charming and enlightening while collectively offering a 360º
view of the sonar controversy.  The article is tightly excerpted from those interviews because of space limitations.
Original transcriptions will be available in their entirety within Center for a Better Life’s Distinguished Speaker 
Series on Sonar at www.centerforabetterlife.com, as well as within an electronic version, within a few months.
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With all this under her belt, it’s not sur-
prising that Ketten is “the” person to
consult regarding sonar effects on marine
mammal hearing.  Although the U.S. Navy
has a clear perspective and understanding of
the use and need for sonar in accomplishing
its mission (see “U.S. Navy and Sonar”
below), Ketten offers a science-based, ob-
jective and highly expert opinion regarding
its effect upon marine mammal ears.  This is
especially important in light of  the misinfor-
mation and inaccuracies advanced by media
and environmental organizations since the
sonar controversy began.      

A New Breed of Scientist
The average person may think that listening
to a Ph.D. in neuroethology and experimen-
tal radiology from The Johns Hopkins Uni-
versity could be boring, but Ketten’s use of
everyday vocabulary, in combination with
her infectious personality and sense of
humor, provides an educational experience
that’s both entertaining and enlightening.
In addition, she’s refreshingly blunt, doesn’t
play politics, is honest beyond reproach and
is multi-talented.  

Ketten took a serendipitous turn toward

her present career while at St. Louis’ Wash-
ington University.  A biology class attended
for a science requirement opened up a fasci-
nating, new world that led to a dual degree
in Biology and French.  The new undergrad-
uate was interested in aquatic ecology and
had a deep curiosity about oceans.  How-
ever, Ketten had never seen one so she
moved to Florida and took courses at
Florida State University.  She elaborates:
“From there I moved to Boston and worked
at MIT on plankton, which led to a master’s
degree in Oceanography.  That work re-

sulted, to my surprise, in a paper published
in Nature.  For my Ph.D. I went to The
John Hopkins University to work on 
dolphin hearing.  I was technically enrolled
at the medical institutions because of  a 
curious twist that had my advisor, a behav-
ioral ecologist and marine mammalogist,
working there in collaboration with para-
sitologists on animal vectors of  disease.  It
actually turned into an advantage because 
it afforded me great opportunities to learn
about and to use medical techniques, in-
cluding experimental radiology.  It was a 

scientist’s dream – access to great minds and
great technology.” 

Ketten finished her doctorate in 1984.
Marine mammal science positions were
scarce so she opted into human hearing and
auditory science, which led back to MIT 
and then to Harvard Medical School.  A
post-doctoral fellowship in hearing physiol-
ogy evolved into working for the next 10
years almost exclusively on cochlear implant
research and with implant patients.  Ketten’s
findings led to improved imaging of  their
prosthesis along with a better understanding
of  how each patient’s success was related to
his/her hearing loss history and implant 
positions.  Ketten remarks:  “I had migrated
over to the medical world and human hear-
ing.  After 2 years as a post-doc, I was made
an instructor at Harvard Med in Otology
and Laryngology, where I still have an ap-
pointment.  Now my work really is a blend
of  the two worlds, marine mammal and
human hearing.”

In 1992 Ketten migrated back to marine
mammals when her first proposal was
funded by ONR (Office of  Naval Research)
prior to any sonar issues.  For the most part
her work has been funded by NIH to study

cochlear implant patients and pathology 
and by ONR within their extensive Marine
Mammal Program.  Seemingly unrelated
projects fed off  each other to create an 
interplay that advanced both ends.  Ketten
explained:  “The more work I did on trying
to use radiology to peer into dolphin ears,
the more I learned how to improve micro-
imaging of  human ears, their pathologies
and implants.  I gradually learned a good
deal about the radiologic appearance of
head and neck trauma and diseases as 
well as hearing physiology.”  The scientist’s
continued pursuit of  knowledge in related
fields led to pathology training at the 
AFIP (Armed Forces Institute of  Pathol-
ogy) and to forensics, neuroradiology and
veterinary pathology training at Harvard
Medical School.

Much of  Ketten’s work involves necrop-
sies, about which she said:  “Not too sur-
prisingly, about one-fourth of  all stranded
marine mammals that I’ve necropsied have
some kind of  ear problem.  But that’s not
necessarily why they strand.  Even more 
important, we need to remember that not
every animal that ends up on the beach has
a hearing problem because of  human activi-

ties.  They’re subject to the same causes of
hearing loss as we are.  It may be related to
sound, but losses also come from disease,
trauma, aging and congenital conditions.  It’s
part of  being a wild animal, being alive and
having ears.  That’s part of  the fascination
with marine mammal ears:  They’re impor-
tant for their survival; they work well under-
water and, in some species, in the air.  Yet,
they can be damaged and age just like ours.”

Whale Strandings and Sonar
Sonar has been around for approximately 
50 years with limited impact upon marine
mammals during that time period.  The
first clear indication of  a causal relationship
between mid-frequency sonar and whales’
behavioral changes occurred in the Bahamas
during a 2000 U.S. Naval sonar exercise.
Beaked whales, the only marine mammals
now known to be impacted by sonar-related
activities, suddenly showed up on the beach,
thus prompting the Bahamian government
to contact the National Oceanic and Atmos-
pheric Association (NOAA).  NOAA, in
turn, contacted Ketten not only for her
necropsy expertise but also because she was
one of  the few people in the world who had

Rear Admiral (Ret.) Richard Pittenger
Special Asst. for Strategic Planning
Woods Hole Oceanographic Institution Directorate

“Regarding the Bahamas mass stranding event, without a 
doubt, it was cause and effect – Navy and whales.  However, 
I think it’s absolutely bogus that the Navy was physiologically 
injuring these animals because they’re just not close enough.
Sonars are powerful, but a human diver can swim up and put 
his hand on a sonar dome; and it’s not rupturing his eyes or 
ears.  I’ve had big whales and porpoises ride on the bow wave 
of the sonar dome even while active.  They love that.  So this 
notion that some environmental groups are trying to prove that
sonar is shattering whales’ ear drums or their membranes in
their brains or that whales are panicking, come to the surface
and then get air embolus – the bends, basically – is totally 
inaccurate and not scientifically supported.  These groups are

being extreme and trying to convey a message that is not true.
The Navy has admitted its involvement in the Bahamas incident,
but that does not make it culpable for other atypical strandings.
Right now every time a marine mammal strands, somebody says
it’s sonar-related.  In addition, there’s never been a mass strand-
ing in California even though many Navy sonar exercises are
done there.  In fact, the whole East Coast, Gulf of Mexico and
West Coast have not had atypical mass strandings associated
with sonar.

“The world is very complex.  People believe celebrities with 
no credibility on the subject before they believe scientists like
Darlene Ketten.  Public opinion is so strongly against the Navy
on the sonar issue that anyone seen as supporting them is
viewed as being against the whales. There was a time in this
country when you could stand up and speak the truth without
fear of retribution but not now.  This is such a hot potato.  And
over time the seriousness of the fisheries’ by-catch issue (the

Marine Mammal Protection Act was enacted as a result of 
fisheries’ by-catch) has been subsumed by talks of sonar ‘takes.’  
My analogy for sonar ‘takes’ is if you’re driving across a meadow
with two deer eating along the forest’s edge and they look up
at your car as you’re driving by, that’s a ‘take.’   Actually, that’s 2
‘takes’ because there are 2 deer.  The same holds true for whales;
every time they hear your sonar, that’s a ‘take.’  Some groups
make it sound like sonar is deafening exorbitant numbers of
marine animals and they’ve stopped breeding as a result of
these ‘takes.’  If that were true, there wouldn’t be any whales,
particularly because sonar has been around for 50 years.”

Rear Admiral Larry Rice
Director, Environmental Readiness Division 
Office of the Chief of Naval Operations, United States Navy

“The U.S. Navy is the largest investor in marine mammal and
sound research with $100 million invested within the past 5
years.  This research is credible and objective because worldwide

respected marine mammal organizations such as Woods Hole
Oceanographic Institution, Scripps Institute, University of 
California schools and the University of Hawaii are doing it.
Unfortunately, emotions, not necessarily the facts, are what get
people excited about the sonar issue.

“We’ve been doing lots of research in lots of different areas,
and we’ve been getting interesting data back.  For example, the
multi-million dollar behavioral response study yielded informa-
tion about beaked whales and their responses to loud sounds.
The reason I say ‘loud sounds’ instead of just ‘sonar’ is that in
2007 we put a sonar-like sound in the water, and the beaked
whales reacted to it.  They slowed their ascent and swam away
from it.  Then we put an orca, or killer whale, sound in the water;
and the beaked whales did the same thing.  In 2008 we put a
pseudo-random noise in the water, an old dial-up modem sound,
and the beaked whales responded almost exactly the same 
as they did to the orca and sonar sounds.  This shows they’re 
responding to the sound in the water – not necessarily to the
sonar sound.

The U.S. Navy and Sonar
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done any scientific research on beaked
whale hearing.

Ketten’s role now is to find out why sonar
affects only beaked whales.  Ketten explains:
“Obviously, something related to the sonar
sounds and the exercises disturbed the
whales to the point that they went onto the
beach.  However, it’s not the sound directly
that created the traumas we found in ani-
mals that died after they stranded.  We do
see in going back through the stranding
records that there is an increase in beaked

whale strandings from
1963 onward.  Clearly,
there seems to be a
correlation between some
sonar exercises and some
strandings.  Exercises like
those in the Bahamas 
and more recently in the
Canary Islands by the
Spanish Navy took place
near waters and coastlines
where beaked whales are
more common than in
other parts of  the ocean.
It could be the sound 
or even that the ships 

are unknowingly ‘herding’ the whales.  
“With the Bahamas we actually had a 

very nice control case that showed us the
concern really is for beaked whales yet, 
fortunately, not for all whales.  Beaked
whales were spread on the beach in an arc
that followed exercise patterns of  ships.  
We also had one spotted dolphin that
stranded on the opposite side of  the island
near the same time.  That dolphin was very
ill and had not eaten for quite a while.  She
appeared to be a coincidental stranding.

That’s what I mean by a ‘control case.’  The
beaked whales by contrast, except for in-
juries received getting onto the beach, were
all otherwise healthy.  The real cause of
death in these animals was hyperthermia –
severe overheating -- because they were
stuck on the sand.  These are big animals.
They got hot; they collapsed; and they died.
Another thing that raised a red flag is that
beaked whales don’t often mass strand.” 

Mid-frequency sonars correlated with
strandings are not specific to the U.S. Navy.
Navies and other shipping and marine ves-
sels worldwide use sonar.  That’s one reason
Ketten isn’t convinced that the sonar sound
itself  is the culprit, but something much
more complex is.  The Northern Hemisphere
shipping lanes are ripe with continuous
sound as a result of  shipping, recreation,
construction and the military.  However,
ironically, given the media attention on U.S.
Navy sonar, the military activity is less than
5 percent of  the oceans’ sound budget, ac-
cording to a National Academy of  Sciences
report.  In addition, mass strandings are
known historical phenomena.  Ketten 
remarked:  “Most years more than 4,000
marine mammals strand on U.S. coasts.
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Strandings can be a natural phenomenon
caused by a number of  conditions such 
as toxins like red tide, diseases and storms.
The reason we know some mass strandings
are not necessarily related to human actions
is that there are centuries-old records.  In
New England they go back to the Puritan
era; except then it wasn’t called ‘a terrible
and unfortunate circumstance.’  It was called
a ‘feast.’  That shows our cultural shift in 
attitude.  Whales have been dying without
man’s hand for a very long time.  Now when
a whale strands, the first thing we hear is
‘Was it sonar?’  Sometimes the
whale is just old and sick.”

Knowing the Facts
According to Ketten, sonar sounds
are not killing whales.  Unfortu-
nately, some groups continue to
provide press statements to the
contrary even though these ideas
have already been proven inaccu-
rate per the stranding investigation
facts.  Many people, especially those
within the scientific community, 
believe inaccuracies and misstate-
ments continue to be supported

because the public wants to be fed drama.
Ketten underscores this sentiment:  “The
press is doing that more and more.  It’s very
difficult to get the true but dull story out.  
If  you say ‘The Navy is killing whales,’ that’s
going to get more public attention than say-
ing ‘7 out of  14 animals died in a Bahamas
stranding event.  The Navy was in the vicin-
ity.  Initially it was thought that the sound 
of  sonars may have had a direct impact, 
but it’s now been proven that isn’t true.  We
don’t yet know the answer.’  And that’s the
truth.  Part of  the reason this sonar issue

has dragged on for close to 9 years is that a 
lot of  research is not getting done.  Funds
are going, instead, to deal with lawsuits 
and public media and to address firestorms
of  public outrage from misstatements in 
the press.”

Contrary to some published press re-
ports, sonar effects and related strandings
are immaterial to whale species’ survival
and, in particular, beaked whale survival. 
In fact, within the past 50 years, fewer than
300 animals have been stranded in associa-
tion with naval exercises – U.S. or otherwise.  
Although only small numbers are impacted,
Ketten still believes it’s important to know
why sonar-related strandings occur.  She
also believes it’s important to put these
numbers into perspective:  “Navy sonar 
exercises impact about 6 animals per year 
on average.  Compare that, over a 10-year
period, with hundreds of  thousands of
animals caught in fisheries and hit by boats
just within U.S. coastal waters alone.  The
estimated worldwide deaths of  dolphins 
and whales as by-catch – caught accidentally
in fisheries – are between 100,000-400,000
per year.  Human impacts are serious and
they are, essentially, a global problem.  We

“I think there’s a perception that the Navy, when it comes to
the oceans, can do whatever it wants, wherever it wants and
play a national security trump card to avoid compliance with the
law and to avoid being good environmental stewards.  Nothing
could be further from the truth.  N45’s (Navy Environmental) job
is to make sure that wherever the fleets operate, they’re environ-
mentally prepared to do so – morally, ethically and legally.  Our
Sailors reflect society; they’re great Americans who are very 
environmentally conscious.  In addition, there’s a big environ-
mental ethic in the Navy.  On every ship there’s an understand-
ing that we need to take care of our second home.  The one
thing that I looked forward to as the CO (Commanding Officer)
of an aircraft carrier every single day was getting up at sunrise,
going up on the bridge and seeing what was out there.  We
would routinely see dolphins and whales and big hammerhead
sharks.  It’s just fabulous out there!  When you’re steaming
around a pod of 200 dolphins jumping out of the water and 
riding the bow wave, it’s incredible!

“Everybody has to know that national security is the Navy’s

No. 1 priority.  But we’ve demonstrated our ability to take care 
of the environment while completing the primary mission.  Our
Sailors are trained to do both at the same time.  I’ve never come
across a time when national security interests were mutually 
exclusive with protecting the environment.  I would agree that 
in the past that wasn’t necessarily the case.  Americans in gen-
eral didn’t care as much about the environment, or they didn’t
know to care for the environment as much as we do now.”

Vice Admiral Sam Locklear
Commander, 3rd Fleet, United States Navy

“For me it’s really about how you balance our very serious con-
cern for marine mammal safety, or any aspect of environmental
encroachment that the Navy may make, as we pursue our train-
ing and mission.  Not just special groups have a corner on being
‘green.’  I’d like to invite anybody in this country to come on our
ships to meet these young Americans and their leadership who
are very, very environmentally conscious – who are very, very

concerned about everything from water quality to air quality to
marine mammal survival, etc.  You’ll see bright young Sailors who
know more about whales – what they look like, their migratory
paths, how to spot them, how to avoid them – than, I would
challenge, anybody else in the country.

“Why is active sonar important today?  It’s really about tech-
nology and about how other countries are making investments
in technology – in particular, diesel electric submarines.  For a
number of years we had the ability to track and to conduct oper-
ations against any submarine using passive sonars.  But because
of rapid advances in technology, these submarines cannot prop-
erly be addressed without the use of mid-frequency sonar.  What’s
the big problem with other people having diesel submarines?
Well, the only reason you have a diesel electric submarine in
today’s world is for access denial.  As long as people are doing
that for security of their own home, their own ports and their
own entrances to their own harbors, this is probably not a prob-
lem.  But when they decide to use diesel electric submarines to
influence the rest of the world’s maritime freedom of navigation,

freedom of global economic flow and use them to control critical
sea lines of communication, then these anti-access weapons 
become something every American should be concerned about.
Today there are about 380 or so submarines in the world.  Three
hundred of those are diesel electric submarines.  Of the 41 coun-
tries that have them, those countries include North Korea, Iran
and China, just to name a few. 

“As it relates to my responsibility as a Fleet Commander, to
the responsibility of my Strike Group Commanders and to the 
responsibilities of the people who command these ships, it’s 
important that we seek the right balance that allows us to get
our mission done and to make sure the environment is properly
protected.  Why is that important to us?  One, we don’t want to
fail our mission.  And, two, we want to assure, as we forward-
deploy our forces, that I can look these 19- to 25-year-old Sailors’
and Marines’ families in the eye and say that we can get their
spouses, parents, sons and daughters to their mission and back
safely.  And in today’s environment a diesel electric 
submarine, if not properly managed, can be a considerable
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have a responsibility to understand the
sonar problem, and I hope we have some
clear answers soon.  However, if  what
you’re saying, as some of  these lawsuits
claim, is that we’re doing this in order to
save hundreds of  thousands of  whales
from dying, then we should be looking 
instead at how hundreds of  thousands 
of  whales really are dying.”

According to Ketten, it’s important to
understand what a whale hears, particularly
because not all species hear the same thing.
In addition, it’s important to avoid any 
disturbances, sound or otherwise, in areas
where critical activities like breeding occur.
In other places, human-induced noise may
be inconsequential.  The researcher elabo-
rates:  “We have a lot of  potential impacts;
but until we look at them or, rather, listen
to them through a whale’s ear, we know
nothing about whether there will be an 
impact.  And that’s a concept that is per-
haps the most important to get across to
the public:  You can’t look at this solely
with human hearing.  What bothers us 
may be completely irrelevant to a whale 
or, in other words, auditorially nonexistent.
They may not hear it.  There is no single

sound byte that fits all ears or impacts.  It’s
all different, and those differences tell you
about that animal’s world.   The structures
of  whale and dolphin ears are different
from ours in ways that make huge differ-
ences in what they can hear.  On top of
that, among whales and dolphins, every
species has a different capacity.  Whale
species vary from one meter to 30 meters
in length.  What a tiny harbor porpoise, 
the smallest in the group, hears and what
the blue whale, the largest in the group,
hears are acoustically miles apart.  

“We often think about perceptions of
other animals in comparison to humans.
However, sometimes other species’ percep-

tions or senses are better than ours.  For
example, bottlenosed dolphins hear ex-
tremely well at frequencies far beyond 
what our ears can detect, and they used
sonar long before we did.  So who knows
what’s out there?  There’s an entire world
that is perceptible; but if  we can’t perceive
it, then we don’t even know it exists.
That’s what makes studying the senses of
other animals such a privilege – we get to
glimpse the world as they see, hear, smell,
touch and even taste it.  That’s also why 
we can’t really protect whales from our
sounds unless and until we learn to ‘see’
what they hear.” 
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threat to their safety.  In the case of a Carrier Strike Group,
that can be 7,000 people.  In the case of an Amphibious 
Expeditionary Strike Group, that can be 4,000 people.  So it’s
critical to the covenant that I basically have with the Sailors,
when I ask them to do this job, that they have some sense
that their safety is going to be guaranteed.

“We recently finished our EIS (Environmental Impact State-
ment) here in Southern California; it has taken several years
to complete.  And, literally, by the time we get through with
them on 3 coasts, we’ll have spent more than $100 million
in looking at the environment from all aspects of how we op-
erate in these sensitive waters, how we manage our steward-
ship and how we make that balance.”

Vice Admiral Mike Loose
Deputy Chief of Naval Operations 
for Fleet Readiness & Logistics, United States Navy

“The Navy is very, very proud of its legacy when it comes to

defending America and to protecting the environment and
marine mammals.  We spend a significant amount of money,
resources and time with the goal of doing everything we 
can to effectively conduct our training and to minimize and
to mitigate any impacts or effects that we could have on 
marine mammals.  As the sea-going Service, the sea is our
home.  And the last thing we’d ever want to do is harm
where we live.  We share our home with marine mammals.

“Science is something that we’re aggressively chasing to
fully assess our effects and to improve the marine mammals’
environment.  And we’re looking to do that collaboratively –
to share what we know with others and, hopefully, for others
to share with us.  Together, we can leverage and force-multi-
ply science and this knowledge to enhance our environment
and marine life.  We just need to work together.”

For more information on the U.S. Navy, the oceans and sonar,
please go to www.navy.mil/oceans.
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iodiversity” makes headline news regularly because, according to 
the International Union for the Conservation of Nature (IUCN),   “there 

is a growing recognition that diversity – biological as well as linguistic and cultural 
diversity – is the lifeblood of sustainable development and human welfare.  Diversity 
is key to resilience – the ability of natural and social systems to adapt to change . . . 
In the western world, we’ve become so far removed from biodiversity that we’ve 
forgotten how much we use it in our daily lives and how seriously we’re affected by
its loss.”  In other words, many humans no longer experience firsthand how the natural
world works.  As a consequence, the planet’s natural systems, landscapes and cultures 
are being lost to the ever-increasing demands of development and consumerism. 

“B

Biodiversity and Life
Understanding the Connection

special topiclivebetter
feature
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the
wild

apricot
or Arme-

niaca vulgaris,
the origin of  all

cultivated apricots, was
classified as endangered on

the IUCN Red List of  Threatened Species.”
Meyer paints a bleak future for the planet:

“The broad path for biological evolution is
now set for the next several million years.
And in a sense the extinction crisis – the
race to save the composition, structure and
organization of  biodiversity as it exists
today – is over and we have lost.”

Humanity’s Contribution
“Our species is having the most profound
impact on biodiversity and in every conceiv-
able way:  altering the planet’s climate, 
reducing and changing habitats, emitting
all sorts of  harmful (non-greenhouse) pollu-
tion and disrupting historic predator/prey
relationships,” says William (Bill) Snape III,
J.D. and Senior Counsel for the Center for
Biological Diversity.  Likewise, Europe’s
largest terrestrial biodiversity research proj-
ect, ALARM, with more than 200 scientists
from 35 countries, is concerned with similar
human drivers, which include “exotic” or
alien plant and animal species invasions 
and a worldwide collapse of  pollinator com-
munities.  (See this issue’s Climate Change
Report, p. 54.)

This destructive effect is most significant
on habitat changes in the world’s 34 “hot

spot” regions, two-thirds of  which are tropi-
cal rainforests.  These locations are home 
to more than half  of  the planet’s species 
even though they cover a mere 6 percent 
of  Earth’s total surface area.  Unfortunately,
globalization encourages developing nations’
inhabitants to rapidly cut, log and burn
the planet’s most biologically rich regions
for agricultural and biofuels development.  
In the past 40 years alone, 20 percent of
South America’s Amazon rainforest has
been destroyed.  Likewise, Africa’s 800,000-
square-mile Congo Basin jungle is undergo-
ing similar destruction through development.
Countries in every part of  the world are not
only reeling from the expected consequences
of  ecosystem destruction but also from the
unexpected outcomes.  

According to Karen Sudmeier-Rieux, 
an IUCN Commission on Ecosystem 
Management member, it’s time to learn
“from past mistakes and let ecosystems 
play their role in protecting against natural
disasters.”  She observes in IUCN’s January
2008 article “A World Without Biodiver-
sity?”:  “Europe has for centuries developed
protection forests by having previously 
deforested large tracts of  mountainous 
areas and having experienced subsequent
disasters . . . With increasing numbers of  
climate change-induced natural disasters . . .,
we learn how poor management of  biodi-
versity has exacerbated the impact on vul-
nerable populations:  Hurricane Katrina and
the destruction of  the wetlands, the 2004
tsunami and the destruction of  sand dunes
and mangroves, landslides in Haiti following

hort for “biological diversity,”
biodiversity refers to the 
marvel that Earth is literally
teeming with an astounding

genetic variety of  life – plants, animals, 
people and habitats – everything from
amoebas to zebras – all interconnected 
in a very fragile web.  Each member plays
an integral role in keeping life in balance, 
in making Earth inhabitable.  Unfortu-
nately, biologists and other researchers
have seen increasing evidence that
cumulative human impacts are launching 
a worldwide ecological catastrophe.

“At present, the world is losing plant and
animal species at a rate between 100-1,000
times the natural extinction rates,” explains
Ahmed Djoghlaf, Ph.D. and Executive Sec-
retary of  the United Nations Environment
Programme’s Convention on Biological 
Diversity (UNEPCBD).  University of
Chicago and Harvard University biologists
predict that if  extinctions continue at this
pace, life will be in extreme jeopardy.  To
put this into perspective, mass extinction 
is not a loss limited to nature enthusiasts; 
it’s an earth-shattering injury for the human
community.  Species loss contributes to the
growing global food crisis, destroys healthy
ecosystems’ positive effects and diminishes
genetic resource availability.

Indeed, plant-based medicines that have
provided treatments and cures for existing
and newly discovered ailments may be the
key to curing the world’s most devastating
diseases.  As an example, Digitalin and 
Digitalis, foxglove plant compounds, are
drugs that combat congestive heart failure.
Vincristine, used to treat acute childhood
and chronic leukemia, Hodgkin’s and non-
Hodgkin’s lymphoma, thyroid cancer, brain
tumors and some blood disorders, is taken
from Madagascar’s rosy periwinkle.  And

Taxol, from the Pacific Yew tree, is an 
effective anti-cancer chemotherapeutic
agent.  Eric Chivian, M.D. and director of
Harvard Medical School’s Center for Health
and the Global Environment, wonders
“How many species like the Pacific Yew are
being lost without ever knowing whether
they contain wonder drugs?”  Of  the more
than 15,000 medicinally based plant species
used on Earth, 7,000 are likely threatened
by over-harvesting or habitat loss, according
to the IUCN. 

The Impending Crisis
Over the past hundred million years the 
average extinction rate has been a handful
of  species per year, but today it “surpasses
3,000 species per year and is accelerating
rapidly,” wrote the late Stephen M. Meyer,
Ph.D., environmental activist and former
MIT political science professor in his sober-
ing 2005 essay “The End of  The Wild.”  
Although Earth has experienced mass ex-
tinctions before, current losses are the result
of  human encroachment into other species’
natural habitats, according to Germany’s
Helmholtz Association researchers.

As a result, biodiversity loss within the
past 50 years is more rapid that at any other
time in human history.  IUCN experts re-
port:  “The world is losing its livestock
breeds at an alarming rate, according to a
2007 report by the Food and Agriculture
Organization of  the United Nations (FAO).
About 20 percent of  the world’s breeds of
cattle, goats, pigs, horses and poultry are
currently at risk of  extinction.  At least one
livestock breed a month has become extinct
over the past seven years with their genetic
characteristics lost forever . . . More than
one in 20 of  the Poaceae species – crops
such as wheat, maize, barley and millet – 
are threatened with extinction.  Just last year

S

Mass extinction is not a loss exclusive to nature enthusiasts; it is an
earth-shattering injury for the human community, which depends
upon services provided by biodiversity for everyday existence.
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Hurricane Jeanne and deforestation, and, now, Kashmiri landslides and deforestation . . . 
Protective ecosystems and biodiversity are natural barriers to natural disasters . . . . ”  

Urbanization is another major contributor to habitat destruction and biodiversity loss.  
Approximately 50 percent of  the global population presently resides in cities, and this 
demographic is increasing.  Djoghlaf  laments:  “By 2050 more than two-thirds of  the world’s
population will live in cities, which will require 150 new metropolises the size of  New York City.
Additionally, this development will be at the expense of  agricultural land . . . likely to occur in 
developing countries where we still have a little biodiversity and untouched land left.”

Invasive alien or “exotic” plant and animal species are also a byproduct of  urbanization and
globalization.  Vanishing native species are often replaced with species that “flourish in a variety 
of  ecological settings, switch easily between food types, breed prolifically and, most significantly,
have their needs met almost completely and efficiently by humans rather than by Mother Nature,”
wrote Meyer.  For example, raccoons, frequent pests to garbage can owners everywhere, exist five
times more per square mile in developed areas versus in the wild.  Other “urban exploiters,” such
as rock doves, rats, house mice, white-tailed deer and insects like the cockroach, are almost entirely
dependent upon human resources.  Lack of  predators and abundant human food subsidies create
these enormous and unnatural “pest” population densities.

Natural resource overexploitation is another destructive behavior.  Throughout history humans
have disassembled terrestrial and aquatic ecosystems by eliminating the largest species at the food
chain’s highest levels.  Carl N. McDaniel, Ph.D. and Rensselaer Polytechnic Institute developmental
biologist, proclaims people are now eliminating the few remaining land and aquatic predators, thus
simplifying productive ecosystems to provide exclusively for themselves.  Djoghlaf  concurs:  “Take
fish, for example; they’re not unlimited.  Some experts predict that by 2048 all the oceans’ fish will
disappear due to a number of  factors, including – primarily – overexploitation.”

Biological Homogeneity
Once species extinctions occur and genetic diversity ebbs, the natural order is lost.  Humanity 
has consistently hand-printed Earth to fit its needs.  As a consequence, according to Meyer,
“Forests are transformed to fields.  Swamps are drained.  Arid landscapes are irrigated.  Mountains
are flattened and valleys, filled.  The bounty of  nature is converted into commodities:  timber,
food, luxuries.  Coexisting with nature always meant taming it, consuming it . . . as the human 
population jumped into the billions, the rise of  human selection as the dominant evolutionary
force was inevitable, and so was the end of  the wild.”

This interference has produced an artificial and homogenous species selection with those
species not required within this man-made order left behind.  Human-induced extinctions caused
by climate change, pollution, urbanization and other habitat changes, alien species introduction,
overexploitation, globalization and artificial selection of  specific crops and animals for agriculture
have degraded the world’s ecosystems.  As a result, natural services like fisheries, timber produc-
tion, clean water supplies, waste management and detoxification, water purification, natural disaster
protection, air quality, climate and erosion control are rapidly decreasing.  And with it go countless
cultural, spiritual, recreation and aesthetic benefits.

A “Biocultural” Philosophy
According to Terralingua Co-founder and Director Dr. Luisa Maffi, “The diversity of  life is 

biological, cultural and linguistic.”  She adds:  “Biodiversity and cultural diversity are intimately –
some would say inextricably – related to each other.  Humans have adapted to life in particular 
environments while drawing resources from those environments to sustain themselves . . . To a
large extent, this has meant learning about stewardship and responsibility:  how to use natural 

resources without depleting them and, often
by enhancing them, how to preserve op-
tions for the future – in a nutshell, the very
principle of  sustainable development . . . .”  

Ken Wilson, executive director of  The
Christensen Fund, concurs:  “A new sense
of  how to go about conservation is arising
from the realization that the future of  biodi-
versity is inseparable from that of  cultural
and landscape diversity . . . Adopting an 
integrated framework for addressing the
erosion of  culture and nature will be hard . . .
It means valuing the knowledge of  indige-
nous and traditional people without roman-
ticizing them.  It means humbly asking to
engage in their ways rather than having them
turn up at our planning meetings . . . This
will be as exciting as it is difficult.  It will 
liberate a huge amount of  knowledge, 
creativity and talent that has been silenced
because we were so excited by what we had
learned in the past century that we didn’t
care what others had learned over the last
10,000 years.  By moving away from costly
top-down technocratic approaches, it will
also enable a vast network of  problem-solv-
ing local managers to tackle our global crisis
and to honor the responsibilities inherent in
their cultures to sustain creation’s renewal.

“We need all the ideas we can get; no 
single hero or megafoundation is going 
to save the world for us.  Maintaining diver-
sity and resilience requires a diversity of
approaches and methods.  Without working
to re-connect cultures with nature and val-
ues with place, biodiversity interventions

will never save the planet.”  
(Maffi and Wilson’s excerpts 
from IUCN’s “A World 
Without Biodiversity?”)

A Paradigm Shift
Biodiversity loss is like losing 
insurance.  Within an array of  genetic and
species diversity worldwide, Mother Nature 
provides a guarantee against destructive
natural events because ecosystems adapt to
disturbances.  However, biodiversity loss is
reducing ecosystem resilience.  Most impor-
tantly, ecosystems and humanity are co-de-
pendent.  Snape declares, “Humans will be
a healthy species only if  the full diversity of
animal and plant species continues to ac-
company us through the journey of  time.”

To insure the world’s future, Djoghlaf
urges:  “We need to have a paradigm shift 
in our perception between humans and 
nature.  The illusion that services provided
by nature – the air we breathe, the products
we use, the forests, the fish – the perception
that they’re unlimited and human beings 
can control and dictate nature with our 
technology, science and knowledge – this 
illusion should cease.  These resources are
very precious.  Our life as human beings – 
a species among many other species – de-
pends upon the services provided by nature.
Each species on Earth has a role to play and
is a part of  the life-web of  our own lives.”  

In May 2008 in Bonn, Germany, the 
UNEPCBD created the first-ever global
biodiversity forum.  Djoghlaf  generalizes:
“We’re not going to stop the problems we
face as humankind with only a few civil ser-
vants and a limited number of  governments

and ministries involved.  We need to man-
date biodiversity in government policies 
and have everyone in the global community
involved . . . We need to have a different
attitude – an attitude that respects nature
and its products – an attitude that addresses
all we do and all we consume.”  

A recently released IUCN scientific sur-
vey on mammals compiled by 1,700 experts
in 130 countries provides even more devas-
tating news:  One in four species is threat-
ened with extinction, and one in two is
declining.  The experts say “the situation 
is particularly serious for land mammals in
Asia through the combined effects of  over-
harvesting and habitat loss, and for marine
species, victims of  our increasingly intensive
use of  the oceans . . . But the results also
show conservation can bring species back
from the brink of  extinction with 5 percent
of  currently threatened mammals showing
signs of  recovery in the wild.”  As members
of  Earth’s community of  life, humans have
a choice to make.  We can save our home, 
or we can continue to destroy it.

“I think the bottom line is ‘what kind of  a
world do you want to leave your children?’”
says Andrew Smith, Arizona State University
School of  Life Sciences professor.

“Results also show conservation can bring species
back from the brink of extinction with 5 percent 
of currently threatened mammals showing signs 
of recovery in the wild.”  As members of Earth’s
community of life, humans have a choice to make.
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concentration in the environment.)  
All animals, including humans, accrue

vital nutrients such as vitamins A, D and K,
trace minerals, essential fats and amino acids.
However, heavy metals such as mercury
can also accumulate in an organism.  Once 
absorbed, this developmental neurotoxin is
distributed primarily throughout the central
nervous system (CNS) and kidneys and may
result in CNS symptoms such as personality
changes, irritability, fatigue, tremors, vision
disturbances, ataxia, memory and concentra-
tion difficulties, and sleep disturbances.
Whether these health effects occur will

depend upon how much mercury an 
individual accumulates.  Other potential
health impacts include impaired thyroid
and liver function and, possibly, cardiovas-
cular problems.    

According to CAPT. Sven E. Rodenbeck,
U.S. Public Health Service, Agency for 
Toxic Substances and Disease Registry,
“Women of  child-bearing age 
are considered a high-risk
group for mercury expo-
sure because the central
nervous system of  a fetus
is particularly sensitive to the

toxic effects of  mercury.”  The harmful 
effects that may be passed from mother to
fetus include brain damage, mental retarda-
tion, coordination issues, blindness, seizures
and inability to speak.  This devastating 
effect upon the developing brain was first
recognized in the 1950s in Minamata, Japan,
where fish consumption with high mercury
concentrations by pregnant women resulted

in at least 30 cases of  pediatric cerebral
palsy.  Rodenbeck also commented 

that the 2005 Centers for Disease 
Control’s (CDC) Third National
Report on Human Exposure to

ercury toxicity, unlike many
food-borne illnesses such 
as salmonella poisoning,
doesn’t receive much atten-

tion because its symptoms are much less
obvious.  However, mercury is an insidious
silent killer.  Known as “Hg” or “quicksil-
ver,” mercury occurs naturally within the 
environment.  Human-induced emissions –
in particular, those from coal-fired power
plants that are responsible for half  the
world’s mercury pollution – have signifi-
cantly surpassed natural sources.  In fact,
worldwide emissions have increased 2-5

times because of  greater industrial activity
during the past century.  As a result, humans
are now starting to understand the cata-
strophic consequences this poisonous 
element has on health, the environment 
and the future.  According to United Na-
tions (UN) Under-Secretary General Achim
Steiner, “No one alive today is free from
some level of  mercury contamination; and
the World Health Organization argues that
there is, in the end, no safe limit.”

Public and Environmental Health
According to CAPT. Ed Rau, R.S., M.S., 

Environmental Officer and Special Assistant
to the Director, National Institutes of
Health (NIH) Environmental Protection
Division, “Eating fish is the primary means
of  human exposure to mercury.”  Bacteria
and chemical reactions in an aquatic ecosys-
tem turn this pollutant into a highly toxic
organic compound known as “methylmer-
cury.”  This form is the most biologically
active, thus making it particularly dangerous
because it bioaccumulates in the food 
chain.  (Bioaccumulation is the increase 
in an organism’s chemical concentration
over time compared to the substance’s 
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Environmental Chemicals indicates that 5.7
percent of  women of  childbearing age in
the United States had mercury blood levels
within a factor of  10 of  the level associated
with neurodevelopmental effects.

Mercury in the Food Chain
U.S. electricity generation is a $217 billion
annual business, according to the U.S. 
Energy Information Administration (EIA).
And more than half  of  this electricity is
produced by “dirty” coal-fired power plants.
The term “dirty” was coined because one-
quarter of  America’s coal-burning mercury
emissions are deposited within the contigu-
ous United States, as determined by the
Environmental Protection Agency.  The 
remainder travels hundreds to thousands
of  miles as they adversely affect life on a
global scale.  Rainfall and dust deposit this
pollution into ecosystems primarily within
lakes and streams.  Since 2000 more than
three-quarters of  the U.S. fish consumption
advisories have resulted from methylmer-
cury contamination, according to the U.S

Geological Survey (USGS).  Forty states
have issued these 

advisories 
on selected water-bodies,

and 13 states have had statewide advi-
sories for some or all sportfish in rivers 
and lakes.  

In aquatic ecosystems the toxic bioaccu-
mulation process begins as plankton 
consume methylmercury in sediment.
Minnows and smaller fish eat the plankton.
A progression continues as larger predatory
species consume smaller fish and accumu-
late the poisonous substance in their 
tissues.  Concentrations increase as
methylmercury moves up the food chain.

Like other contaminants such as PCBs,
dioxin and DDT, methylmercury is prima-
rily stored in tissues with a high fat content.
However, some is also stored in fish muscle
tissue; therefore, it’s impossible to remove
from fish.  And, in most cases, it continues
to permanently bioaccumulate in humans
as well with far-reaching health problems.  

Mercury can also seriously damage bird
and animal health because fish are many
species’ main food source.  For example,
loons, eagles, panthers, otters, mink, 
kingfishers and ospreys naturally eat large
quantities of  fish.  Contaminated loons
hatch 50 percent less young, incubate eggs
for significantly less time and also produce
lighter-weight eggs.  Exposure has also
been attributed to more limb deformities
and high embryo-larval mortality among
water-dwelling bullfrogs and northern 
leopard frogs.

Mercury and the Consumer
“Using less energy ultimately may result 
in fewer mercury emissions and the health
effects that go with them,” explains Rau.
In the 1997 assessment “Mercury Study
Report to Congress,” the EPA cited this
substance as an extremely hazardous air
pollutant.  Researchers concluded that 

coal-fired power plants and municipal
trash incinerators were the two largest
U.S. mercury emission sources and 
that at least 1.6 million Americans 

were at risk from contaminated food 
as a result of  this pollution.  However,
it wasn’t until 2004 that the Food & Drug
Administration (FDA) and the EPA
issued a joint statement advising women 
of  child-bearing age, as well as children, 
to limit their fish consumption to avoid
harmful exposure.

According to Steiner:  “Worldwide, 
vulnerable people, including pregnant
mothers and babies, are warned not to 
eat fish such as tuna, which can contain
high levels of  the metal.  Women of  
child-bearing years are advised not to 
eat pike, perch, burbot and eel at all; 
and the rest of  the population, only

once a week.”
“I think one of  the reasons there’s 

confusion among the public is that there’s 
a lack of  a comprehensive consumer advi-
sory program,” explains Sharon Marchetti,
program manager of  “GotMercury?,” a
campaign promoting public health educa-
tion regarding mercury risks in fish and 
the benefits of  healthier seafood choices.
The FDA has established an action level 
of  one part mercury per million in seafood.
But, according to Marchetti, monitoring is
not being enforced because of  a tremen-
dous increase in the global importation of
food sources, particularly seafood. 

Mercury- and PCB-contaminated fish 
are an indicator species, very much like the
canary in the coalmine; and they’re sound-
ing the warning bell.  “The only method 
of  mercury removal from fish requires 
reducing the release of  mercury into the 
atmosphere.  Over a considerable amount
of  time, the fish will accumulate less and
less . . . we’re talking decades – if  not a 
century or more,” says Marchetti.

Intentional Uses of Mercury
According to a February 2006 National 
Institute of  Environmental Health Sciences
(NIEHS) article, “Elemental Mercury
Spills,” four adults melted tooth fillings 
to recover silver with devastating health
consequences.  Because fillings contain 50
percent mercury, after only one day all four
developed difficulty breathing.  And, de-
spite medical care, they died within 11-24
days.  In addition, the Michigan home where
the fillings were melted down was so con-
taminated that it had to be demolished.

“One of  the most harmful forms of
mercury is metallic mercury vapors because
this form, once inhaled, goes straight to 
the brain,” explains Rodenbeck.  Short-
term exposure to high levels may cause
lung damage, nausea, vomiting, diarrhea,
increased blood pressure or heart rate, 
skin rashes and eye irritation.  At room

temperature these short-term 
effects are infrequent; however,
heating mercury increases its
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637,233 children each year have cord blood
mercury levels associated with lower IQs.
This lost intelligence causes diminished 
economic productivity over a child’s life-
time.  This lost productivity is the major
economic cost of  methylmercury toxicity,
which approximates $8.7 billion annually.
Such expenses will continue to grow until
mercury emissions are regulated effectively.

Rau advises:  “Reducing mercury is really
something that we’re not doing for this 
generation; we need to do it for the next
generation.  Not considering the health im-
plications and the impacts on our children,
just from an economic standpoint, if  the

impact is anywhere near the order of
magnitude approximated, it more than

justifies controlling mercury emis-
sions.  As with emissions, the easi-

est solution is prevention.  It’s
certainly much easier to 

prevent spills than to clean
them up.  It’s much better

to have healthy children
than it is 
trying to
treat them.”

Achim concurs, 
“We estimate that every 
kilogramme of  mercury
taken out of  the environment
can trigger up to $12,500 worth of
social, environmental and human
health benefits.”

With this in mind, GotMercury.org has
developed the “Got Mercury?” calculator
based on FDA protocol and guidelines for
fish consumption.  This calculator allows 
a consumer to insert body weight, type of
fish species and amount desired; then it 
determines the mercury consumption level.
“It’s really important that consumers ask
for this information and that they remain
their own personal health advocates,” 
says Marchetti.

In addition, according to Rodenbeck,
tests are available for the general public to

measure blood mercury levels.  He states,
“If  a person is concerned that they may
have been exposed to mercury, they can 
go to their local health clinic and have 
samples taken for testing.”  Blood or urine
samples are used to test for metallic mercury
exposure and for inorganic mercury forms
while mercury in whole blood or in scalp
hair is measured to determine exposure 
to methylmercury.

A Low Mercury Future
In the mid-1990s the NIH began a voluntary
initiative to eliminate mercury use in med-
ical applications at its Warren G. Magnuson
Clinical Center.  By 2001 the initiative had
been expanded into a more organized,

agency-wide campaign covering 5,000 
laboratories and other non-clinical

areas in all NIH installations
within the United States.

Today the “Mad as a 
Hatter? Mercury-Free

Campaign” seeks
to eliminate all unnec-

essary mercury uses in NIH facilities, to 
encourage use of  safer alternatives in bio-
medical research, to increase general aware-
ness of  mercury hazards and to prevent
mercury spills and pollution.  The campaign
has now been adopted by many other or-
ganizations in the U.S. and internationally.

“Overall it’s an attempt to reduce potential
for exposure.  Unfortunately, we still have
situations with mercury spills occurring in

schools, homes and healthcare facilities; and
just about all of  the mercury uses in these
places are unnecessary at this point.  We still
have mercury used in our indoor environment
because there just isn’t enough awareness of
where mercury is found and how to replace
it,” explains Rau, who received the Ameri-
can Chemical Society’s Howard Fawcett
Award in 2005 for his “Mad as a Hatter?
Mercury-Free Campaign” efforts. 

Rau continues:  “The sources of  mercury
from human activities are steadily increas-
ing as the population increases and as more
power plants are being built around the
world.  It’s unlikely that, no matter what
strategy we use, there will be a significant
decrease in emissions for some time . . . 
so we’re going to have to live in an environ-
ment where there’s some level of  mercury
contamination.  This provides a very good
example of  how the different sustainability
initiatives – be it energy use reduction, water
conservation, less use of  toxic materials – 
all tie back to health.  Sustainability relates
directly to health.”  

Achim believes that “flexibility needs
to be shown.  But only by setting a clear
and unequivocal landscape of  a low
mercury future will governments trigger 
innovation and alternative products and
processes . . . Prevarication and inaction
over the global mercury challenge, however,
is no longer an option.  We owe it to any-
one who has an interest in a healthier, 
less-polluted world.”

evaporation, which creates very high 
airborne concentrations and severe acute
health effects.  Even chronic exposure 
of  one month or more to low levels of
mercury vapor can cause nervous system
and kidney damage.   

The general population is exposed to
mercury vapor primarily from dental amal-
gam.  Introduced approximately 150 years
ago as a tooth filling restoration, amalgam
contains several metals; but mercury is the
principal component (usually accounting 
for 50 percent).  For more than 30 years
concern over obvious health risks has been
so heightened that the resultant debate has
been known as the “amalgam wars.”  As
people chew, they effectively grind away the

mercury filling surfaces and release mercury
vapor and particles, which people breathe
into their lungs or ingest.  In 2008 the 
FDA finally agreed to classify mercury
amalgam as a substance posing health risks
to pregnant women, their unborn babies
and children.

Mercury is also intentionally used in 
plastics production, paper-making, high-
intensity discharge vehicle lamps, the 
chlor-alkali industry and gold mining.
In the latter example, the metal is used to 
extract gold from gold-rich ore.  However, 
the process is extremely destructive to the
environment, as well as to humans and
wildlife, as large quantities are released into
streams and other water bodies within the
U.S. and worldwide.  According to Achim,

“An estimated 10 million miners and their
families may be suffering in countries from
Brazil and Venezuela to India, Indonesia,
Papua New Guinea and Zimbabwe from
poisoning or exposure.” 

Mercury in the Indoor Environment
Mercury in its elemental form is the silvery
liquid people associate with thermometers
and high school chemistry experiments.  
It’s also an intentionally added component
in countless items ranging from light
switches to laptops and from thermostats 
to sphygmomanometers (blood pressure 
instruments).  According to Rau, “Usually
when mercury is encased in a thermometer
or a light bulb . . . , it doesn’t present any

hazard.  The hazard
occurs when things 
get broken and mer-
cury spills.”

Elemental mercury
spills are a serious
health threat.  Any-
thing larger than a 
broken thermometer
or thermostat is classi-
fied as a large spill
and requires clean-up
action from a haz-
ardous materials firm,
the state health depart-

ment or the U.S. EPA.  At room tempera-
ture this mercury form evaporates slowly,
thus releasing toxic vapor into the air with
devastating health effects.  Inhalation is a
critical cause for concern as 80 percent of
inhaled vapor is absorbed into the body.
Some exposure through skin can occur.
Chronic dermal exposure can also lead to
acrodynia or “pink disease” characterized by
hypersensitivity, skin rashes and discol-
oration, and an array of  neurological symp-
toms.  To complicate matters, spilled
mercury forms small beads, which spread
and make a thorough clean-up difficult.

All fluorescent light bulbs and even CFLs
(compact fluorescent light bulbs) contain
small mercury amounts as they cannot 
function without it.  However, while a fever

thermometer may contain as much as a
gram of  mercury, a CFL bulb contains only
a few milligrams.  By comparison CFLs 
are four times more efficient, release four
times less mercury into the environment
than an incandescent bulb and average 90
percent less in total operating cost over 
their lifetime.

Rau explains:  “You have to keep the risk
in perspective.  The amount in CFLs is tiny
compared to other things we commonly
have in our indoor environment.  What’s
also not understood is that CFL use actually
has a very beneficial effect in reducing mer-
cury contamination in the environment.”
CFLs reduce electricity use and, as a
byproduct, the mercury release from power
plants.  When recycled properly, CFLs have
negligible impacts on the environment.
However, improper disposal via municipal
waste incineration or landfills does present 
a risk of  release to the environment.

Elemental mercury exposure in schools
occurs accidentally from broken thermome-
ters and thermostats, and spills from im-
properly stored or handled mercury in the
chemistry lab.  In 2004 six EPA regional 
offices responded to mercury spills that 
included 12 school emergency clean-ups
with costs ranging from $1,000-$200,000.
Another indoor form of  mercury exposure
results from rituals.  In January 1993 the
EPA’s Office of  Pollution Prevention and
Toxics (OPPT) investigated religious supply
companies, candle shops and folk pharma-
cies or botánicas to find they commonly
sold mercury candles as well as liquid 
mercury vials to be burned in candles, 
sprinkled around rooms or consumed 
as a home remedy.

Got Mercury?
The long-term implications of  mercury
contamination are unknown at this time,
particularly with respect to a generation 
of  innocent children who may have been 
inadvertently exposed before birth.
According to an NIEHS analysis using data
from the Centers for Disease Control and
Prevention (CDC), between 136,588 and
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Indigenous peoples in a remote Amazon rainforest area near the 
Peruvian-Brazilian border were photographed for the first time in
May 2008 by Gleison Miranda, who was in a small plane flying overhead
along with Jose Carlos dos Reis Meirelles. Painted bright red, the
tribal people appeared visibly upset.  
Probably thinking the plane was a 
huge bird and fearing for their safety,
they armed themselves with bows 
and arrows, their most fatal weapon.
Other than a few anthropologists, 
the public was unaware of the tribe’s 
existence because they lived “uncon-
tacted” from the outside world.  Reis
Meirelles, an anthropologist from
FUNAI, the Brazilian government’s 
Indian Affairs Department, had Miranda
take the pictures “to show their houses, to show they exist.” He wanted 
to highlight a monumental crime against the tribes, nature and the world:
every year 28,000 hectares (around 69,200 acres) of the Amazon Forest 
is destroyed by “civilized” developers.

Uncontacted
By Choice or By Chance ?

© Photograph: Gleison Miranda / FUNAI
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“Uncontated tribes” are groups of  people
who, either by choice or by chance, live
without contact or considerable interaction
with modern civilization, explains Beatriz
Huertas, an anthropologist from CIPIACI
(Association for the Protection of  Uncon-
tacted Tribes).  Jonathan Mazower, an 
anthropologist from Survival International,
a passionate advocacy group supporting
tribal people worldwide, believes there are
about 100 uncontacted tribes that they

know about.  Although uncontacted tribes
exist worldwide, most are located in the
Amazon rainforest, especially in Brazil.
Commenting on the photographed tribe,
Mazower agrees that they were likely afraid
and sending a message to go away and 
leave them alone.

The Scars of Contact
A history of  violence, abuse, slavery, death
and genocide has shown these tribes how
cruel and harmful the outside world can 
be.  Mazower explains:  “Mostly these peo-
ple, especially the ones in South America,
are the descendents of  Indian tribes who
experienced massacres and atrocities a hun-
dred or more years ago.  This principally
occurred during the Amazonian ‘rubber
boom.’  Europeans set up companies and
exploited the Indians for slave labor to
gather wild rubber.  The tribes were devas-

tated, and around 90 percent of  their 
population were killed as a result of  the 
violence and newly introduced diseases.
Many of  the Indians survived only by re-
treating into the remotest part of  the jungle
– the rivers’ headwaters.  Today’s uncon-
tacted Amazonian tribes are often these
survivors’ descendants.  Thus, their collec-
tive memory tells them that outside society
is dangerous and should be avoided.” 

“The Massacre of  the 11th Parallel,” a
1963 Brazilian incident, is recounted by
Survival International as being a truly infa-
mous case of  genocide against the Cinta
Larga (long belts) tribe.  According to
records, Antonio Mascarenhas Junqueira,
owner of  the Brazilian rubber company 
Arruda, Junqueira & Co., hired a small
plane from which he dropped sticks of  
dynamite directly into the Cinta Larga 
village below.  More murderers followed 
on foot to finish the devastating attack.
Finding a woman breastfeeding her child,
they shot the baby’s head off  and then
hung the mother upside down and sliced
her in half.  Mascarenhas Junqueira planned
the massacre because, allegedly, the Cinta
Larga Indians were interfering with his
commercial activities.  Before committing
one of  the world’s worst cases of  cruelty
against indigenous peoples, the rubber
company owner declared:  “These Indians
are parasites, and they’re shameful. It’s time
to finish them off; it’s time to eliminate
these pests . . . .”  

Given experiences like this, it’s clear why
many uncontacted tribes have a collective
memory filled with repulsion related to the
outside world.  Indeed, Huertas has asked
previously uncontacted tribes why they’re
so afraid and was told that their ancestors
had shared their horrific experiences with
younger generations.  Peru’s tribes had 
similar experiences during the rubber
boom.  Huertas explains:  “Barbarian 
rubber workers invaded the indigenous
peoples’ territories on the river banks and
killed hundreds of  them.  After this attack
the Peruvian tribes resolved to live isolated.
They don’t live in the Neolithic era; they

know what the outside world is like.  They’re
experienced in the tragedies that contact
with ‘civilization’ can bring.”

Tribes have also been victimized by 
violent incidents unrelated to the rubber
boom.  For example, the Ayoreos’ tribe suf-
fered during the Paraguayan government’s
1942-1989 dictatorship.  Augusto Fogel, 
director of  Paraguay’s INDI (Indigenous
Institute) recounts one such incident:  “One

day a soldier came from the forest with an
Ayoreo’s head in his hand.  After this grue-
some incident, activists asked the govern-
ment to create laws protecting indigenous
peoples.  Alfredo Stroessner, Paraguay’s
then-dictator, posted signs in the forest 
to say ‘It is not allowed to hunt Ayoreos.’  
This was like saying ‘It is not allowed to
hunt tigers.’  That was the last straw.” 

The tribes’ disastrous experiences at 
the hands of  “civilized” outsiders are not
just relegated to those with economic or
political means and motives.  Christian
religious fervor has been and continues to
be a destructive force for many of  South
America’s uncontacted and remote tribes.
Just 24 years ago, a U.S. Fundamentalist
church sent missionaries to the southern
part of  the Chaco in northern Paraguay,
where they destroyed the Ayoreos’ quiet
and centuries-old way of  life.  The mission-
aries thought the Ayoreos needed to be
“civilized.”  Fogel elaborates that “. . . as a
consequence of  the contact, many Ayoreos
died due to disease, and others no longer
wanted to live.  It was a disastrous experi-
ence, which led the Paraguayan government
to take action to protect them.”  Unfortu-
nately, such incidents continue today.

A System of Life
Mazower summarizes these remote tribes’
daily life:  “Usually indigenous people are
hunter-gatherers.  Additionally, they likely

have small gardens around
their village where they grow
vegetables and fruits.  They
also might fish.  Thus, they
have a very healthy diet.  As
long as their territory remains
safe, they can live very well.” 

Huertas adds, “They sub-
sist on wild plants and ‘bush’
meat, such as monkeys, deer,
tapirs, turtles, fish, bananas
and nuts.”  Because they don’t
use canoes, the tribes live
away from the river during
the rainy season.  However,
during dry seasons, they live

on river banks, where they fish and look for
turtles’ eggs, which are important protein
sources.  Due to their seasonal living habits,
they usually live in nomadic groups or fami-
lies.  But, because of  their isolation and 
migratory behavior, it’s hard to keep track
of  each group’s total number.  Huertas
clarifies, “We don’t know how many people
are members of  each tribe; there could be 
20 or 2,000.  Also, because of  death, the 
number of  members changes constantly.”  

These tribes have been living in the
forests for hundreds to thousands of  
years, depending upon whether they’ve
been contacted or not.  “These tribes all
have their own languages but, depending 
on how contacted they are, they may also
speak Portuguese, Guarani or Spanish,” 
explains Mazower.  

Because of  deforestation and bushmeat
consumption, some individuals have been
critical of  indigenous peoples’ treatment of
the environment.  However, others believe
they have been accumulating important
knowledge and traditions that allow them
to work harmoniously with nature rather
than destroy it.  Huertas says that “uncon-
tacted tribes keep and pass along their
knowledge in a way no one else does –
knowledge about preserving resources 
and nature.”

However, Mazower adds:  “There’s also 
a slight danger when outsiders romanticize
the Indians and see their value only in
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A history of violence,
abuse, slavery, death and
genocide has shown
these tribes how cruel
and harmful the outside
world can be.
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These tribes have been
living in the forests for
hundreds to thousands 
of years, depending upon
whether they’ve been
contacted or not.
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terms of  them protecting the environment
better than anyone else.  As a result, others
think the tribes have a peaceful life . . . .”
Although living happily surrounded by a
calm forest is how most people picture 
uncontacted tribes, the “peaceful forest” 
is now only a distant memory for most
indigenous peoples thanks to rising threats,
particularly within the past few decades.

Outside Threats
“Civilized” groups have been attempting
contact with remote tribes for decades.
Loggers, cattle ranchers, oil companies and
sometimes even governments invade their
territory, primarily for land and resources.
Mazower explains that tribes are usually
contacted because people desire their land
or its resources.  As a result, indigenous
peoples have been forced from their prop-
erty and have continued to run deeper into
the forests, but now there’s nowhere left to
run to.  Fogel says that cattle ranchers and
loggers are responsible for putting the
tribes’ habitats in danger.

Mazower elaborates:  “It’s very similar
around the world.  For example, in
Paraguay there are problems with cattle
ranchers – big Paraguayan and Brazilian
companies – who are buying up the Indi-
ans’ land.  They’re clearing the forests by
burning it.  Because of  the incursions of
big bulldozers, the Indians are always 
running and leaving their land.”

Huertas agrees:  “The expansion of  the

dominant society over them is one of  the
biggest threats to uncontacted tribes.  They
try to protect their land because land is the
source of  their food and everything they
live off.”  

However, Mazower believes the largest
threat is disease.  He adds:  “The most seri-
ous threat to the Indians is the introduction
of  western diseases, which they have never
experienced before and, resultantly, have 
no antibodies for.  Therefore, many times
these can be fatal to entire tribes.”  Huertas
says that even a simple cold can kill all tribal
members, and no one is ready to confront
the situation.

Death from “Progress”
In 2007 Survival International published a
report titled “Progress Can Kill,” which 
discusses how imposed development has
been destroying uncontacted tribes.  The
report begins with a quote from a Malaysian
tribal member:  “Outsiders who come here
always claim they’re bringing progress.  But
all they bring are empty promises.  What
we’re really struggling for is our land.  Above
all else that is what we need.”  

Survival International states that 90 
percent of  tribes in both North and South
America died mostly from disease following
contact with Europeans.  The mortality rates
after outside contact provide evidence of
the damage caused to each tribe.  As an ex-
ample, the Great Andamanese, a previously
uncontacted tribe who lived on their own

land for around 60,000 years, were relocated
to a new “home” by the British with the
purpose of  providing them a “better life.”
As a direct consequence, 99 percent of
their population died, which resulted in
their numbers decreasing from about 5,000
to a mere 53 today.  Of  150 babies born, 
all died before their third birthday.  In fact,
Survival International states that indigenous
peoples, such as Aborigines, live 10 years
longer on their own lands.  

In addition, many tribal members are 
not prepared physically, mentally and/or
psychologically for an abrupt transition 
to western society.  Huertas explains: 
“Demoralization is something very common
as a result of  contacting those tribes.  Con-
tact is a shock for them because the outside
world is something they’re unable to process.
It’s very traumatic for them to see many 
of  their group members dying; this always
leads to feelings of  demoralization and
deep depression.  However, the psychologi-
cal impact is something that no one ever
talks about.”  For example, between 1985
and 2000 more than 300 Guarani-Kaiowa
committed suicide with the youngest only 
9 years old, reports Survival International.

Sexually transmitted diseases are also 
an often unspoken but very real threat to
remote tribes.  After contact most tribes
suffer from such diseases.  Indeed, in 1971
Brazilian government efforts to establish
“friendly contact” with the Parakana caused
these isolated Indians to become infected
with gonorrhea.  In this example, outsiders
brought gonorrhea to the Parakana, who
had never experienced a sexually transmitted
disease, and 35 women became infected.  In
addition, many tribal women were sexually
abused and prostituted with some of  their
children resultantly born blind, affirms 
Survival International. 

When indigenous peoples are contacted
and their lands lost, dietary changes can also
become life-threatening.  A vivid example 
is the Guarani tribe, who predate the estab-
lishment of  Argentina, Brazil and Paraguay;
they continue to lose 10 percent of  their
land every year.  In 2006, 20 Guarani 
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We’ve lived here for thousands of years.

Our ancestors taught us that our people, cultures and economies are one.

We respect and honor our resources by managing them to maintain

their health and productivity. To us, sustainability is not a slogan; it’s our way of life.

We care for the land, air, water and all things that walk, fly, swim, crawl or grow roots.

It’s our responsibility to the generations that follow.

Seek partnerships with America’s First Stewards.

We have much more to offer than just timber.

Intertribal Timber Council

1112 N.E. 21st Ave., Suite 4, Portland, Oregon 97232.Phone: (503) 282-4296

For more information on the Intertribal Timber Council go to www.itcnet.org

America’s First Stewards

children died from starvation
in just three months.  But in-
sufficient food is not the only
diet-related health impact.
According to Survival
International, in Australia 64 
percent of  urban Aborigines
suffer from obesity.  After
being used to a different way
of  life and diet, the “civi-
lized” lifestyle forced upon
them requires less energy 
output in addition to the
consumption of  an unhealthy
diet, leading to western 
diseases such as obesity,
diabetes, high blood pressure
and heart disease. 

Where is the law?
The Universal Declaration of  Human
Rights, approved Dec. 10, 1948, by 
the United Nations (U.N.), states in 
Article 1 “All human beings are born 
free and equal in dignity and rights. . . .”  
Article 2 continues “Everyone is entitled
to all the rights and freedoms set forth in
this Declaration without any distinction of  
any kind, such as race, color, sex, language,
religion. . . .” 

Additionally, the U.N.’s “Declaration 
on the Rights of  Indigenous Peoples” 
affirms “that indigenous peoples are equal
in dignity and rights to all other peoples
while recognizing the right of  all peoples
to be different, to consider themselves
different, and to be respected as such . . . .”
Article 10 adds:  “Indigenous peoples shall
not be forcibly removed from their lands
or territories.  No relocation shall take
place without the free and informed con-
sent of  the indigenous peoples concerned
and after agreement on just and fair com-
pensation and, where possible, with the
option of  return.” 

Both these international laws have
enough declaration to protect tribal peo-
ple; however, to be effective, the laws need
to be recognized and enforced.  Mazower
summarizes the problem:  “There is U.N.

declaration on indigenous peoples, but a
U.N. declaration is not something that has
any legal power.  It’s just a general statement
by the General Assembly.  It has no 
legal force.”

The only international law specifically
created for tribal people was written by the

International Labour Organization (ILO),
a global group founded in 1919 to promote
worldwide social justice and to recognize
human and labour rights.  ILO 169 was
brought into existence to protect the 350
million indigenous peoples from marginal-
ization in almost every aspect of  daily life.
So far 20 countries have ratified this inter-
national treaty. 

From the beginning of  time, indigenous
peoples have been living with nature and 
in nature while developing nations have 
exploited and abused it.  For example,
many indigenous and subsistence peoples
have relied on what is now known as
“sustainable forestry” for their survival and 
sustenance while outsiders have been and
continue to be responsible for the whole-
sale destruction of  forests mostly for
economic gain.  This insatiable greed and
uncontrolled use of  the world’s natural 
resources are already causing damage to 
all life on Earth.  Uncontacted tribes are
collateral damage within this path of  de-
struction.  When coupled with intolerance,
disrespect and social injustice, uncontacted
and remote tribes just might be the world’s
best example of  man’s inhumanity to man
– a horrid continuation of  North American
Indian history.  Unfortunately, tribes don’t
have the power to hold these “civilized”
people accountable.  And, all too often, 
the rest of  the world just doesn’t care.   
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enough declaration to
protect tribal people;
however, to be effective,
the laws need to be 
recognized and enforced.
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“Let me tell you about the birds and 
the bees and the flowers and the trees...”
Bees and other pollinators are dying off, and 
scientists around the world are baffled and alarmed.

hen birds, bees, bats
and, to a lesser degree,

moths and butterflies
disappear, so, too, will flowers, trees, 
vegetables, fruits and forage for livestock.
Pollinators are critical for preserving
healthy ecosystems, agricultural crops 
and vegetable gardens.  Indeed, worldwide 
approximately 80 percent of  plants grown
for food, beverages (including chocolate
and coffee) and medicine need pollinators
to transfer pollen between flowers for 
successful seed and fruit production.  
Even cotton needs pollination.  Honey
bees, the most important of  these pollina-
tors, are “responsible for $15 billion in
added crop value.  About one mouthful 
in three in the diet directly or indirectly
benefits from honey bee pollination,” 
explains the United States Department 
of  Agriculture (USDA).

In October 2006 beekeepers started
noticing a significant loss in their honey 
bee hives – up to 60 percent.  In fact, 
managed honey bee colonies have dropped
from 5 million in the 1940s to less than 
2.5 million today, according to the USDA.
In addition, honey bee health has been
steadily declining because of  unknown
causes such as Colony Collapse Disorder
(CCD) and known causes such as new
pathogens and pests, new stresses 
and pesticides.

“Despite its apparent lack of  marquee
appeal, a decline in pollinator populations
is one form of  global change that actually

has credible potential to alter the shape and
structure of  terrestrial ecosystems,” stated
May R. Berenbaum, Ph.D., professor and
head of  the entomology department at
University of  Illinois, Urbana-Champaign,
in a 2006 National Academy of  Sciences’
report Status of  Pollinators in North
America.  Berenbaum’s research on chemi-
cal interactions between insects and the
plants they pollinate makes her uniquely
qualified to consider pesticide effects on
honey bees.  “It’s a double-edged sword.
From a grower’s perspective, it’s hard to
imagine achieving the level of  productivity
we have achieved without some way to
assist plants in fending off  their enemies
even if  you grow organically.  The problem
we have is prophylactic use; people tend to
use a chemical before there’s really a need 
. . . the American idea that if  a little is good,
then more is better,” says Berenbaum.  

Chemical misuse is just one of  the 
stressors causing pollinator disappearance.
Another is global climate change.  “Global
climate change appears to be contributing
to a mismatch between pollinators and
plants.  European data shows there have
been shifts in distribution of  pollinators,
especially bumble bees.  And the plants 
that depend upon them are also undergoing
shifts,” says Berenbaum.

Changes in Bee Behavior
Evidence suggests that global warming is
to blame for modifying plant and animal
ranges in the past few decades; that, in

turn, is altering migration travel patterns.
Migratory pollinators journey along routes
where flowers bloom at the appropriate
time during their migrations.  If  the timing
doesn’t coincide, plants could suffer less
pollination while travelers could face a long
flight with no opportunity to replenish
their energy along the way.  In addition, 
increased carbon dioxide may change the
production of  nectar, the sweet liquid 
secreted by flowers and gathered by bees
for making honey.  And these alterations 
in nectar production can affect foraging
pollinator behavior.  Another contributing
factor is increasing ultraviolet-B radiation
caused by ozone depletion, which can delay
flowering or reduce flowering production
altogether (thus impacting plant and polli-
nator reproductive success).   

Wayne Esaias, a NASA scientist and a
master beekeeper in Maryland, is conduct-
ing research that concurs with these findings.
He’s currently working with beekeepers
across the country to measure bee colony
health.  Collaborative research shows that
plants bloom earlier as temperatures are 
affected by climate change.  In addition,
peak nectar flows are coming earlier in the
year as it gets warmer – 25 days earlier as
compared to 1970. 
According to Esaias, “Nectar flow here 

in Maryland is very abundant but only for
about six weeks.  So, by using our honey
bees to tell when those nectar flows come,
we’re providing valuable information on
when food is available for our native

Global Warming, 
Pollution and Bees

What’s
theBuzz?

climate change reportlivebetter
feature

W
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pollinators.  That information would be
difficult to know any other way.  Neither
drought nor rain nor climate kills bees di-
rectly.  But all do add stress to the colony.
Last year was a very wet year associated
with La Niña.  The plants felt that, and
the pollinators had to adjust for those
variabilities.  When it rains, many pollina-
tors can’t go out; rain washes nectar from
the flowers so bees sometimes miss the big
pollinations.  Fortunately, there are small
compensators, such as white clover, that
produce more nectar during rainy years.” 

Maryland’s temperature change, and 
possibly Virginia’s, is 3-4 degrees higher 
because of  the rise associated with climate
change and urban sprawl.  Esaias recom-
mends looking at the ecosystem “and the
timing in which plants bloom in order to
understand changes taking place.  That will
help us to see how drastic things may be-
come in another 3-6 degrees.  However, in
some urban areas many pollinators seem
to do okay when there are enough trees
and principal plants to provide nectar.”

Dr. Berenbaum says other stressors to
track are “the diseases that affect unman-
aged wild honey bees, and those are almost
assuredly a product of  trade globalization.
The more international and globalized trade
becomes, the higher the risk of  accidental
importation of  new pests and parasites.”

Colony Collapse Disorder
Diana Cox-Foster, Ph.D. and a Pennsylva-
nia State University researcher, is interested
in bees’ co-evolution with pathogens and
parasites and the role their immune system
plays within this interaction.  Amazingly,
her research shows that the few insects left
alive in a CCD colony have almost every
known pathogen found in bees.  The one
common denominator across all collapsed
colonies is the Israeli Acute Paralysis Virus
(IAPV).  Researchers seem to have found 
a link between IAPV and three other

pathogens.  However,
more work is needed to under-
stand if  these pathogens are merely
indicators or the cause of  the disorder.

“Since we published this information 
a year ago, our work suggests IAPV is a
highly virulent virus.  When bees are
stressed, this disease will lead to death.
Our research has also looked at how many
IAPV lineages are in the United States.  At
least two of  the three lineages have been
found so far,” explains Cox-Foster. 

Although viruses can obliterate a colony,
more studies are necessary to ascertain
what’s destroying the bees’ immune systems
and predisposing them to these viruses.
Experts are looking into other pathogens
and pesticides and asking what effects they
might have on the bees’ immune systems
and what stressors may activate these
pathogens.  On a positive note, Pennsylva-
nia State University shows some bees are
developing an IAPV resistance as well as 
a Varroa mite resistance.  The latter is an
external parasite that feeds on developing
and adult bees while inducing the spread 
of  viruses that, if  left unchecked, can kill 
a hive in 12 months.    

Dennis van Engelsdorp is acting Penn-
sylvania State Apiarist for the Pennsylvania
Department of  Agriculture as well as the
Apiary Inspectors of  America (AIA) 
president.  He inspects colonies, collects

samples for other research
team members and performs
bee autopsies to find a CCD
diagnostic technique.  Because
the disorder is complex, 
researchers are looking at a
combination of  things that
can destroy a colony.  And
because exposure to stress or
risk factors fluctuates, several
samples are needed over a period
of  time.  For example, bees in
overcrowded conditions are trucked
across many states to pollinate a vari-
ety of  crops.  This process not only
causes stress but also exposes them to
pathogens and parasites.  

Van Engelsdorp explains:  “To address
this, in 2007 we followed 250 colonies 
with the USDA along the East Coast 
and sampled them every time they moved.
In June, when bees were in the blueberry
fields of  Maine, we discovered what we’re
calling ‘entombed pollen’ – where bees
have put a heavy layer of  wax over the
pollen, which is very unusual.  We know, 
of  the 36 percent of  colonies that had 
this condition, 40 percent were dead by
November, compared to 20 percent in 
the other group.  
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Experts are looking 
into other pathogens and

pesticides and asking 
what effects they might

have on the bees’ immune
systems and what 

stressors may activate
these pathogens. 

livebetter /No.5, 2009 57livebetter /No.5, 200956



“For two years in a row,
we've sustained a substan-
tial loss of  one out of  every
three bees, which is an as-
tonishing number.  Imagine
if  one out of  every three
cows or one out of  every
three chickens were dying.
That would raise a lot of
alarm.  CCD is affecting a
minority of  the country’s
operators so there are other
stress factors that are plagu-
ing bees.  One of  those is
Nosema ceranae, a fungus
that affects the stomach of
bees.  Relatively new, this
fungus produces at high
levels during certain times of  the year and,
no doubt, is causing some of  the problems
and mortalities affecting beekeepers.  We’re
looking at each of  these challenges on an
individual basis in order to prioritize how
we address those concerns.  We’ve found
detections of  pesticides in pollen and 
wax that probably aren’t good for bees, 
but there’s no evidence that suggests 
one pesticide is responsible for CCD 
or colony health.”  

According to the USDA, “Since little 
is known about the cause(s) of  CCD right
now, mitigation must be based on improv-
ing general honey bee health and habitat
and countering known mortality factors 
by using best management practices.”

World Honey Bee Health
CCD is not isolated to North America. 
In fact, overwhelming numbers of  honey
bee losses are being felt worldwide.  In
2007 in Taiwan, entomology professors 
say the effects of  climate change could 
be seen clearly after bee farmers there
reported heavy losses following hazardous
weather conditions.  And in the United
Kingdom (UK), according to the first-ever

survey of  UK beekeepers, one in three
hives failed to make it through 2008.  
Australia is working to protect its honey
bees from foreign invaders since learning
the varroa mite was found nearby in bees 
in Papua New Guinea and New Zealand.
To combat this, Australia is setting up 
hives at certain ports where authorities 
are monitoring for disease and pests.

Fraser Valley, Canada, which produces
one-fifth of  the world’s blueberries, had to
import honey bees in spring 2007 to meet
pollination demands.  Like many other
commercial food industries, the Fraser 
Valley bee industry is shrinking while crop
demand is increasing.  According to the
Canadian Association of  Professional 
Apiculturists (CAPA), spring 2008 losses
in Canada’s commercial beekeeping opera-
tions were nearly twice that of  long-term

trends.  And last spring in British Columbia
not all blueberry pollination contracts were
fulfilled.  Declines of  commercially man-
aged hives in the United States also are 
rising and reached 36.1 percent, according
to an AIA survey released in May 2008.   

In 2004 Europe began the Assessing
Large-Scale Risks for Biodiversity with
Tested Methods project (ALARM).  The
monitoring plan, an extensive and innova-
tive European Union (EU) scientific pro-
gram for long-term pollinator monitoring,
began within the multi-country framework
of  conservation farming practices, which 
is reproducible in North America.  Accord-
ing to Status of  Pollinators in North Amer-
ica, from 2004 to 2009, 16.7 million euros
were budgeted for the project.  ALARM
aims to quantify the environmental risks to
biodiversity, including those to pollinators,
with standardized and repeatable sampling
methodologies.  Five modules focus on
pollinator loss, climate change, invasive
species, environmental chemicals and
socio-economics.  Recent Netherlands 
and UK collaborations within this project
show that the quantity of  pollinators and
insect-pollinator plants are declining in
comparable numbers.  Science shows 
that when biodiversity is lost from an
ecosystem, the natural balance and normal
function of  ecological services are disrupted, 
oftentimes drastically. 

Relief  may be forthcoming for the
United States, thanks to the Congression-
ally enacted Food, Conservation and Energy
Act of  2008.  Commonly known as “The
Farm Bill,” it’s the first legislation of  its
kind to enact pollinator provisions to 
protect and to enhance habitat and health.
Interestingly enough, the United States
once banned honey bee importation to
protect U.S. bees from exotic pests, para-
sites, pathogens and predators via the 1922
Federal Honey Bee Act.  However, in 2004
the United States revised these importation

regulations to allow queens, attendant
worker bees and bee packages to be 
imported from Australia, Canada and 
New Zealand.

What To Do
Farmers everywhere are aware of  honey
bees’ importance.  For instance, 700,000 
almond crop acres in California alone rely
on managed honey bees for pollination.
Many other fruit and vegetable growers 
feel they’ll be forced to leave the business 
if  they are unable to rent the bees needed 
to pollinate their crops. 

Because no apparent single cause of  CCD
exists, researchers are no closer to a solution.
Hopefully, with the passage of  future federal
legislation, such as the Pollinator Habitat

Protection Act, pollinators will be better
sheltered.  In the meantime, to help the situ-
ation, experts suggest planting and encour-
aging more planting of  good nectar sources,
such as red clover, foxglove, bee balm and
joe pye weed.  This will help feed the honey
bees because they may be suffering from
poor nutrition.  More simply, they may not
have enough plants or high-quality plants
within their range to forage on.  

In addition, consumers need to be more
responsible with pesticide use.  Don’t use
pesticides indiscriminately, especially in the
middle of  the day when bees are out forag-
ing for nectar.  Some researchers believe
pesticides impair honey bee memory and
communications plus cause obvious adverse
health implications.  Fresh water is also 
important.  This can be a birdbath, pond 
or other source of  dripping water that 
creates a damp spot on the ground that 
bees can access.  Visiting pollinator sites 
and donating funds to state beekeepers’ 
associations will also help protect and
monitor local bee populations.  Supporting
local beekeepers is extremely important for
bee health; their efforts to maintain records 
will assist scientists.

“Let me tell you about the birds
and the bees and the flowers and
the trees . . . .”  The loss felt by 
pollinator and plant declines will 
be devastating to plant and animal
ecosystems worldwide.  As a result,
animal and plant-based foods will
be severely impacted.  Not only will
food prices increase, but availability
will decrease drastically (thus creat-
ing an increased global food short-
age).  Life on Earth will alter in
ways unimaginable.

“Bees are irreplaceable.  Their
loss will be catastrophic,” laments
Dr. George McGavin of  the 
Oxford University Museum of
Natural History.  Indeed, even 
Albert Einstein is quoted as saying
that if  bees disappear, humans will
have only 4 years to live.  Although
many believe the Einstein quote
was invented, do we really want 
to test the theory?  Bee friendly.
Support pollinators by supporting
their habitats.  A life without bees
would be a life unimaginable by
anyone’s standards.

Supporting local 
beekeepers is extremely

important for bee 
health; their efforts to 

maintain records 
will assist scientists.
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Science shows that 
when biodiversity is lost 

from an ecosystem, 
the natural balance and

normal function of 
ecological services 

are disrupted.
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This Committee’s area of  influence is incredibly
broad.  It oversees programs administered by the
Department of  the Interior, such as the National
Park Service, the U.S. Fish and Wildlife Service, 
the Bureau of  Land Management, the Minerals
Management Service, the Bureau of  Reclamation
and the Bureau of  Indian Affairs.  But in many 
respects, our charge may best be characterized as
one of  ensuring sustainability.  The decisions made
here have and will affect the lifestyles and livelihoods
of  multiple generations of  Americans.  It is here, 
in this Committee, that the Congress has largely
vested the work of  serving as temporary custodians
of  our children’s natural inheritance.  This is 
serious business.  

In contemplating the challenges the members 
of  this Committee face, former Congressman and
Chairman of  the Committee Morris K. Udall put 
it well when he said, “The more we exploit nature,
the more our options are reduced until we have 
only one: to fight for survival.”

Those words are relevant today as Americans 
are increasingly confronted with the task of  striking
that difficult but necessary balance between conser-
vation and use of  our natural resources.

With that in mind, my first order of  business
when I assumed the Chairmanship of  this Commit-
tee was to change the name from the vague 
“Resources Committee” back to the “Natural 
Resources Committee” – a small change but one
that better reflects our duty to ensure the wise use
of  the Nation’s irreplaceable natural treasures.  

Under my Chairmanship, the members of  this
Committee have worked to bring interested parties
of  all views to the table to ensure that our lands 
are preserved as God intended while taking into 
account local concerns and needs.  We have re-
spected the multiple uses of  the public’s land while
protecting the interests of  citizens who live in and
around these areas.  Although we may not always
agree on individual bills and provisions, each mem-
ber of  this Committee wrestles with how to best
protect the public lands and economic interests 
of  our respective states.  

As a West Virginian, for example, I have
worked to promote the scenic New River
Gorge National River as a place for public
enjoyment that provides employment to our
citizens and attracts tourism.  Meanwhile,
we all want to ensure that the river and its
view shed are carefully maintained.  For
generations the people of  my State have
earned a living through development of  our
natural resources.  Yet, a healthy respect for
nature and a desire to care for it are part and 
parcel of  growing up a West Virginian. 

All members of  this Committee, with
whom I am proud to serve, juggle similar
contrasting needs and goals.  They represent
a diverse array of  districts spanning from
the Atlantic to the Pacific Oceans and from
forested peaks to arid desert lands.  Happily,
with consensus-building and much biparti-
san cooperation, we have been able to
achieve a number of  successes over these
past several years.  

Among our most remarkable achieve-
ments – and one that marks a shift in 
direction from the Committee’s priority 
list under previous leadership – has been
our work to advance the designation of  
two million acres of  additional American
lands as wilderness, as part of  the Omnibus
Public Land Management Act of  2009.  
The wilderness provisions in this bill in-
cludes wilderness in the states of  California,
Colorado, Idaho, Michigan, New Mexico,
Oregon, Utah, Virginia and West Virginia.

The landmark Wilderness Act of  1964 
established wilderness preservation as one
of  the fundamental purposes of  federal
land management.  Wilderness designation
is recognition that there remain many
places in America with special features 
as they were shaped by the hand of  the 
Creator.  This designation is important in
maintaining a balance between use and con-
servation.  The protection of  wilderness
ensures a future of  healthy, secure habitat,
which is vital to the sustained existence of
vast varieties of  plants and animals.    

In anticipation of  what is projected 
to be yet another record fire season in 
California and other parts of  the country
this year, the House of  Representatives 
advanced common sense legislation I had
authored that would create a dedicated 
federal fund for emergency, catastrophic
wildland fires.  The new fund is badly
needed to enable the Forest Service and
other land management agencies to afford
to suppress fires and to continue to manage
our nation's unique and vast public lands.
Without such a fund, monies for fire emer-
gencies are draining far too many of  our
public lands’ other needs and crippling
management activities that can ensure
healthy, hearty forests for the long-term.

The need for water is one of  the world’s
most intricate sustainability challenges, and
the Natural Resources Committee has long
played a role in addressing the needs of  our
water-strained Western States.  There highly
productive agricultural regions and rapidly
growing urban areas have been hard hit by
severe and prolonged drought conditions
and man-made imbalances in the allocation
of  scarce water resources.  With anticipated
population growth, continued development
and climate change concerns, the challenges
surrounding Western water are intensifying. 

Given these issues, this Committee has

taken important steps to promote more
sustainable water supplies for the West.
We continue to push for innovative water
projects that aggressively direct priority 
attention to restoring watersheds and
aquatic habitats as well as providing more
water through conservation and reuse.  

Possibly the single most effective legisla-
tive effort of  modern times to ensure that
our children and grandchildren can enjoy
the blessings of  nature that were passed 
on to our generation was the enactment 
of  the landmark Endangered Species Act
(ESA) in 1973.  The ESA has allowed the
U.S. to make great advances in protecting
the web of  life that enables the intricate 
co-existence of  man, plant and animal.  
And during the 110th Congress, this
Committee reengaged in our constitutional
duty to conduct oversight into the imple-
mentation of  the ESA by holding hearings
to ensure that ESA decisions are guided 
appropriately by the science rather than 
derailed by politics.  

The 111th Congress is an historic one
marked by the dawn of  a new Administra-
tion.  As I look ahead, I am reminded 
that the work of  this Committee will be
shaped by the changing priorities of  
new leadership.

I am proud to be able to say that my
Chairmanship is dedicated to enriching 
the Nation and all of  its inhabitants of
today while being mindful of  our duty to
pass this inheritance on to the generations
of  tomorrow.  With that in mind, in the
months and years ahead, I look forward 
to building upon the foundation of  
success that was laid during the 110th 
Congress to ensure the sustainable balance
between job-providing, economy-boosting
development of  our resources and their
wise conservation. 

“Our ideals, laws and customs should be based on the proposition
that each generation, in turn, becomes the custodian rather than the 
absolute owner of our resources and each generation has the obliga-
tion to pass this inheritance on to the future.” – Charles A. Lindbergh,
New York Times Magazine, 23 May 1971

When I first came to Congress in 1976 as a Representative 
of West Virginia’s Third Congressional District, I was asked
to serve on what was then known as the House Committee
on Interior and Insular Affairs. ◗ Today I have had the priv-
ilege of serving for 32 years on that same Committee.
◗ In 2006, I was honored to be selected to serve as the
Committee’s Chairman for the 110th Congress, and again
in 2008 for the 111th Congress.
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By House Natural Resources Committee Chairman Nick J. Rahall (D-WV)

A Healthy
forNature
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[Wilderness protection ensures a future of healthy, 
secure habitat, which is vital to the sustained 
existence of vast varieties of plants and animals.
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For 75 years West Virginia Alloys (WVA) has been melting quartz
rock into silicon, a metal that’s used to make products like computer
chips, semiconductors and steel alloys.  Furnaces involved in this
process are hot – very hot – running at a whopping 7,000° F.  
Traditionally, the company has vented its hot exhaust into the at-
mosphere.  But in a move designed to slash pollution and power
costs at the same time, WVA is about to recycle wasted thermal 
energy into a near-endless source of  clean electricity.

WVA, a subsidiary of  Globe Metallurgical, the nation’s largest 
independent silicon producer, is now partnering with Chicago-based
Recycled Energy Development (RED) to build a $55 million, 40-plus
megawatt waste heat recovery project.  This facility will convert 
the company’s excess heat into 100 per-
cent clean electricity that provides nearly 
one-third of  the power used in WVA’s
furnaces.  The result will be a dramatic
increase in efficiency, which will slash
pollution and minimize the need for
power from the grid.

This project is a win-win:  good for
the planet and good for the bottom line.  

RED, created to reduce greenhouse
emissions profitably, will supply all capi-
tal and energy expertise in exchange for 
a contract to provide power to WVA.
The two companies will split financial
benefits, allowing the silicon manufac-
turer to improve its economic competi-
tiveness and to bring back jobs from
foreign producers.

Such projects could hardly come at 
a better time – given U.S. economic con-
cerns and the mounting global warming
crisis.  Recent studies done for the U.S.
Environmental Protection Agency and

the Department of  Energy suggest energy recycling could provide
200,000 megawatts of  new, clean power – enough to replace nearly
400 coal plants and to supply about 40 percent of  the country’s elec-
tricity.  U.S. greenhouse emissions would drop by 20 percent, about
as much as if  every passenger vehicle were pulled from the road.
Meanwhile, as energy efficiency rose, power costs would fall.

Energy recycling is nothing new.  In fact, Denmark generates more
than half  its power by capturing and by recycling its industrial waste
heat from its small, local power plants.  The U.S. rate, by comparison,
languishes in the single digits.  That’s because anachronistic energy
regulations, crafted a century ago to electrify the country, subsidize
and protect inefficient utilities while impeding the emergence of
more-efficient alternatives.

With a little regulatory reform, these barriers could give way to 
a sensible energy policy that slashes pollution and energy costs at 
the same time.  For more information, please go to www.recycled-
energy.com.

Support sustainability; log onto www.centerforabetterlife.com.  Become a member
and request an electronic version of  livebetter.  It’s free.

sustainable solutions
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eflecting upon my life’s journey, I’ve come
to understand the full impact that nature

and its incredible beauty have had on my personal val-
ues.  It’s my belief  that “Nature” is God’s art; and, when
undisturbed by man, it’s perfect, both in beauty and in
harmony.  Unfortunately, we humans have ideas about
how nature can better serve our
“needs;” and we seek to alter it,
often destroying both the beauty
and the harmony. 
It’s my goal to reduce and/or to reverse
not only my own “carbon footprint” but
also the giant carbon footprint that man
has placed on our environment.

By way of  background, my father was a
Swedish immigrant and my mother, a
Canadian nurse.  Because of  my father’s
love of  the Canadian north, my early years
were spent in the Canadian bush country;
we lived in a log cabin, which my father
had built for our family.  This early expo-
sure to pristine natural beauty may, in part,
explain my passion for “saving the world.”

In 1964 while working as a registered
nurse in San Francisco, I read Rachel Car-
son’s book, Silent Spring.  It awoke me to
the damage already done to our environment and to the need for 
immediate action.  For many years I did my part – recycling, reusing
and conserving – but in the 1980s I began a restoration effort in 
the yard around our home.  The existing landscaping – lush exotics
and Algerian ivy (non-native water users) – was denying the wildlife

their habitat, without which they cannot survive.  Essentially, we 
had destroyed their right to exist and, potentially, to co-exist with us.

Reverse the process!  Remove the non-native plants and replace them
with drought-tolerant California natives.  What started as a project
has become a mission – a mission that’s lasted for 20 years – and one
that’s prompted me to open my yard to garden tours, horticulture
classes, garden club meetings and fundraisers for the Theodore Payne
Foundation for Native Plants and Wildflowers.  In addition to our 
native plants’ being important to the survival of  wildlife, they’re 
our heritage.  These beautiful plants have survived for thousands of
years, and they’ve provided food and shelter not only for native

wildlife but also for the native peoples
who lived here long before we arrived.
How can we think it’s a good idea to 
replace these with plants that have
evolved in completely different envi-
ronments and that have, in most cases,
no wildlife value at all?

Recently my husband and I continued
the progression of  our environmental
commitment by opening the g2 Gallery
(www.theg2gallery.com) in Venice, Calif.
Specializing in nature and wildlife 
photography, the gallery donates all
proceeds (over the artists’ costs) from
sale of  the art to environmental groups.
The gallery is on its way to becoming
an active center with a lecture series, 
a music series and fundraising events.
We do this because we’re passionate
about the causes we support; and, 
although there are probably less labor-

intensive ways to build advocacy, we feel that many more people 
are “touched” through a display of  photographs of  the places and
wildlife we stand to lose.

Log onto www.centerforabetterlife.com to support sustainability.  Become a member,
and request an electronic version of  livebetter.  It’s free!
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Native plants are important 
to the survival of wildlife; 
and, they’re our heritage.[ [

By Susan Gottlieb, Environmentalist
Owner, G2 Gallery, Venice, CA

Reversing
our Environmental
Footprint
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AMERICAN HERITAGE CRAFTERS
AMERICAN-MADE QUALITY HOME FURNISHINGS

877-790-2194  
www.americanheritagecrafters.com

A DIVISION OF KUHNS BROS. LOG HOMES 
FOUNDING MEMBER, CENTER FOR A BETTER LIFE 

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    

  
   

   
    



Forest Partners
PO Box 247
Newburg, WV  26410
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