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I.  The Environment
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The Earth’s Biosphere: Our Life Support System

Our common shared biosphere is our planet’s life support system, capturing light via 
photosynthesis, conserving energy and matter, and obeying the basic laws of physics and 
thermodynamics.  These laws are fundamental, governing all occurrences in the universe.  All 
biological systems must abide by them.  We must function within their confines.   

In spite of the universality of these laws, problems arise because of humans and their 
activities.  There are simply too many of us for our planet.  We are consuming too many 
irreplaceable resources and causing long-lasting planetary damage.  This last problem is 
tremendously enhanced by human greed and a disregard by many for the biosphere.  When our 
numbers were much smaller, our impact could be absorbed.  This is not so today.  Because we 
operate within the confines of the universal laws, we cannot continue to squander resources as 
we have in the past.  

Consider the following question: How much damage is caused to the natural environment 
in order to make a profit from the sale of a consumable item?  Consider that many of the 
consumables produced are dispensable and often of minimal value.  Realize that valuable 
resources must be used for their production.  Moreover, these products ultimately become waste 
that must be disposed of, often in a manner that harms the environment.  

Why allow the continuation of activities that damage our common life support system?  
We already know that much of this damage cannot be repaired without a human population 
decrease.    Why allow an increase in our population, recognizing that the consequence will be 
immense human suffering?   Why allow resource consumption, pollution and global warming 
when we know that their continuance will prevent us from solving global problems and meeting 
the immense challenges that lie before us?  We behave as though we have no regard for future 
generations.  

Why damage paradise beyond repair with 6.5 billion humans and the addition of about 75 
million more annually?  If we cannot solve our present problems, how can we ever hope to solve 
future more serious problems with an even greater population?  The answer is obvious: we will 
never solve these problems if we increase our population, especially if we in parallel, increase 
resource consumption.  In fact, we need to consciously decrease our population using the very 
means that allow maximization of women's freedom and provide the opportunity for universal 
quality of life.  Excess resource consumption is not one of the requirements for quality life.  

It is now painfully obvious that our planetary life support system cannot sustain our 
overshoot population.   The increasing consumption of non-renewable resources is causing 
global climate change, oceanic acidification and loss of biodiversity.  All spell disaster, and 
consequently, each one of these problems is of immense importance to us all.  Increased 
demands for the essentials: water and food, basic health care and education, already require 
increased resource consumption.  Manufacture of unnecessary products merely exacerbates the 
problem.  Traditional short-term solutions will only magnify the damage.  

Biosphere destruction resulting from violence and wars, economic waste and 
unwarranted habitat destruction cannot be tolerated.  We must turn to internationally recognized 
judiciary institutions for judgment in order to settle disputes.  National interests based on greed 
must be counteracted, and the best interests of all must be considered.  International birth control 
and abortion services must be provided universally so women everywhere can be empowered to 
freely choose and plan their families.  Without these services, women will never experience 
personal freedom.  Without these services, the human population will never decline without 
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tremendous suffering.  
Who is to fund the provision of fertility reducing measures?  The wealthy nations must 

finance these services, not only for the poor in their own countries but also for the poor in 
developing nations.  Surprisingly, the cost is minimal, easily within our means.  We need only 
act responsibly if we are to effect the changes that can swerve us from our present collision 
course.  We need to stop squandering resources on illogical, ego-motivated destruction.  

Given the ignorance and irrationality of major segments of the world population, we may 
never solve our problems.  However, one thing we can be sure of is that more people will only 
make matters worse.  Unregulated Darwinian selection means immense human suffering.  The 
laws of biology apply to humans as to all other biological species.  Our common biosphere is our 
island in the universe, all we have.  Our activities today determine how much suffering will be 
inflicted on future generations.  Paradise lost may seem to be an inevitability, but it is not an 
acceptable outcome.  Our world must be retained for our children's sakes.  
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Climate Change: New Trends and Projections

Climate change –
Trends long range;
Exponential rise –
Changing skies;
Boding projections –
Human connections.

The two most dangerous problems facing humankind are (1) the excessive and expanding 
human population, and (2) anthropogenic greenhouse gas production.  Of course the latter 
problem results from the former one, not the other way around, so a reduction in the number of 
humans on Earth will be required to solve any of our serious environmental problems.  
Hopefully, this will result from a decrease in the fertility rate rather than an increase in the death 
rate.  But how serious is the problem of global warming, and what are the most recent trends and 
developments?  

Production of CO2 and other types of man-generated pollution has been increasing 
dramatically in recent years.  At the International Conference on Global Environmental Change 
in Beijing, November 2006, scientists reported that despite efforts to reduce carbon emissions, 
they have actually increased.  Specifically, the report documented that in the period between 
2000 and 2005 as compared with the period between 1990 and 1995, CO2 emissions from fossil 
fuel consumption increased by 400 PERCENT!  The data were published by the Global Carbon 
Project (http://www.globalcarbonproject.org), a component of the Earth System Science 
Partnership.  Dr Mike Raupach, Chair of the Global Carbon Project, noted that “The findings 
indicate that recent efforts to reduce emissions have had virtually no impact on emissions 
growth, and that effective caps are urgently needed.”  

Anthropogenic carbon dioxide release over the last five years are close to one of the more 
pessimistic emissions scenarios from the Intergovernmental Panel on Climate Change (IPCC) 
called “A1B”.  This scenario assumes that at least 50% of energy produced over the next century 
will come from fossil fuel consumption.  The recent increases were attributed to the tremendous 
enhancement in fossil fuel consumption in China and India as well as the actions of the U.S. and 
Australia in disregarding and even undermining the efforts of the Kyoto Accord.  Worse, 
assuming “business as usual,” the data suggest that at least an 8-fold increase in CO2 emissions 
will occur over the next 10 years.  None of the recent projections had anticipated such a rapid 
rise in anthropogenic CO2 production.  Meanwhile, G.W. Bush appointees to the U.S. 
Environmental Protection Agency (EPA) are in court, defending their right to do nothing about 
global warming.  

Most frighteningly, due to the phenomenon of environmental inertia, if and when 
anthropogenic emissions do begin to decrease, atmospheric CO2 will continue to rise for at least 
a century.  Moreover, global temperatures will continue to increase for two or more centuries, 
locking the world into continuing climate change.  Effective management of Earth system inertia 
depends on early and consistent actions.  

Another startling study was published by the UN food and farming agency and the Rome-
based Food and Agriculture Organization (FAO) on November 29, 2006.  This study concluded 
that the livestock industry contributes to the greenhouse effect, as measured in CO2 equivalents, 
as much or more than do cars.  Meat production is also a major source of soil and water 
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pollution.  Livestock now accounts for 18% of man-made carbon emissions, driven by the surge 
in demand for meat and dairy products by the world’s burgeoning populations.  Global meat 
production is expected to more than double, from 230 million tons in 2001 to over 460 million 
tons in 2050.  Similarly, U.N. projections indicate that milk output will soar from 550 million to 
about 1,100 million tons over the same period.  

Surprisingly, livestock manure decomposition generates 65% of human-caused nitrous 
oxide, a gas that is 300 times more effective at trapping solar heat than carbon dioxide, and 
livestock ruminants account for 37% of all human-induced methane.  Per molecule, methane is 
24 times more warming than CO2.  To make matters even worse, 64% of man-made ammonia, a 
big contributor to acid rain, results from meat production.  For many reasons, therefore, livestock 
demands including the need for feed crops, contribute very significantly to biodiversity loss.  
This information should provide us all with incentive to eat less meat and switch to more 
vegetarian diets.  We owe it to our children, the Earth and ourselves.  

In a third study, published in the renowned journal, Science in November 2006, the state 
of the Earth’s oceans was evaluated.  It was concluded that if global warming, pollution and 
fishing around the world continue unabated, marine ecosystems will unravel, and there will be a 
“global collapse” of all marine species.  This will occur sometime before 2050.  In order to avert 
this disaster, it was concluded that we must act immediately to protect marine ecosystem 
diversity. 

The marine life studied included all fish, shellfish and invertebrates that are consumed by 
people.  The new analyses revealed that one-third of these species had their numbers reduced to 
less than 10% of values that existed just 50 years ago.  Pollution, ocean acidity and warming, and 
habitat loss in addition to fishing were the primary causes.  

A combination of short-term solutions were recommended in order to improve this 
situation.  These include legislating against global warming and other forms of pollution, 
preventing overfishing while protecting bycatch, outlawing practices that destroy ocean 
ecosystems, and establishing large marine reserves.  However, all of these efforts could prove 
ineffective if the human population continues to grow.  The only ultimate solution is to decrease 
the global population of Homo sapiens.  Such efforts involving universal availability of birth 
control and abortion services while encouraging lifestyles that do not involve procreation will 
require the cooperation of all nations in a massive international effort funded by the wealthy 
nations of the world.  

The conclusions cited above were derived as a result of detailed studies conducted by 
several international groups.  In spite of the severity of this situation, it seems likely that little or 
nothing will be done, given the greedy shortsightedness of our politicians and the general public.  
Concerning the urgency of this situation, environmental education is a must if we are to maintain 
a healthy planet which can sustain a diversity of higher life forms.  And there is no time to lose.  
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Climate Change, 2007

On February 2, 2007, the Intergovernmental Panel on Climate Change (IPCC) released a 
21-page report, updating the one previously released in 2001.  This report represents the 
consensus views of 2,500 top scientists and policy makers concerned with all aspects of global 
warming.  These people derive from 130 nations, representing many diverse views, values and 
concerns.  Yet they are unified by the overwhelming evidence concerning climate change.  The 
report blames humans for the global warming “runaway train”, and this conclusion has now been 
stated with much greater certainty than ever before.  Officials in the United Nations and 
elsewhere have issued statements to the effect that: “The debate about global warming and its 
causes is now over.  It’s time to act.”  

In previous years, the most significant effort to curb greenhouse gas emissions in 
developed countries was the Kyoto Protocol.  The implementation of this accord has been 
thwarted by the resilience of the U.S. and Australian governments to agree to abide by it.  
Additionally, increased CO2 production by developing countries such as India and China has 
resulted in very substantial increases in worldwide CO2 production rather than the hoped for 
decline.  The report notes that temperatures could easily increase 7ºF and cause an ocean rise of 
two feet by the end of this century.  The former would cause a huge shift in precipitation patterns 
and ocean currents while the latter would displace over 300 million people who live near the 
coasts, forcing them to abandon their homes.  

In response to the report, former U.S. Vice President Al Gore, a long-time champion of 
environmental protection, said, “The degree of certainty, which was already very high, is now as 
close to certainty as scientists are willing to say.”  However, Bush administration officials 
downplayed the U.S. contribution to global warming.  Samuel Bodman, energy secretary under 
Bush said, “We are a small contributor when you look at the rest of the world.”  Yet, the U.S. is, 
in fact, the single largest contributor to global warming, producing more than 25% of the world’s 
CO2 in spite of its relatively small population, only 4.5% of the total.  Compare these figures 
with those of China, which with 20% of the world’s population produces 14.5% of the CO2.   
Americans should be careful not to point the finger at others when they themselves are at fault.  

The 2007 IPCC report notes that while the data keep improving, and certainty is now 
essentially absolute, scientists have known for years what is at stake.  The last six years have 
been among the seven hottest years in recorded history, and 2007 is likely to be the hottest of all.  
The last time the polar regions were warmer for an extended period of time was roughly 125,000 
years ago.  That warming was caused by a change in the Earth’s orbit.  Yet no such orbital 
change accounts for the current warming.  The panel concluded that human activities largely, and 
possibly entirely, are responsible.  

The immediate and long-term consequences of global warming will be droughts, heat 
waves, a retreat of the polar caps and more intense hurricanes.  In another hundred years, as 
much as half of Florida and Louisiana may be under water.  Particularly in the U.S. Southwest, 
higher temperatures with less rainfall and loss of the water supply from snow packs in the Rocky 
Mountains could be devastating.  Changing conditions will create a desert climate for the 
millions of people who live in these regions.  All of the tropical and subtropical parts of the 
globe will also become dryer.  The probable consequences will be: “The fire next time.”  

Recent scientific projections indicate that the rate of species extinction, currently 25,000 
times the natural rate in the absence of human activities, is accelerating.  By 2050 at least one-
quarter of all living species currently on Earth will be extinct.  A major part of this loss is 
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attributed to global warming.  Moreover, recent reports indicate that man-made greenhouse gas 
production has increased as much as four fold within the past ten years.  Our problem is 
compounded every year, and no one is really doing anything about it.  If this trend continues, the 
projections of the 2007 IPCC report will have substantially underestimated the dire consequences 
of our activities.  

Referring to the 2007 report, Moira Chapin of Environment California remarked, 
“Sections of the report read like the Book of Revelations.”  Yuo de Boer of the U.N. noted that 
“The findings leave no doubt as to the dangers that mankind is facing.  They must be acted upon 
without delay.”  French President Jacques Chiroc echoed these words saying, “Now is not the 
time for half measures.  We are in truth on the historic doorstep of the irreversible.”  But 
Bodman, representing the American government, said that the U.S. would not cap emissions 
because that might lead to transfer of jobs and industries abroad.  This from a government that
provided a huge rebate for hummer buyers while cutting funding for research on renewable 
energy.  Some officials just cannot, or do not want to, comprehend the magnitude and 
importance of the problem.  And the consequences will be suffered throughout the entire world.  
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Tell the awful Truth: it’s not just global warming, its global disaster!

The awful truth (and a most inconvenient truth) is that the present and future global 
warming of our common shared biosphere represents a global disaster in progress.  The last 100 
years (and the years of the immediate future) will be written in history (as long as the human race 
survives) as the period when humankind carelessly jeopardized the security of life on our planet.  
It will be recorded that we carelessly destroyed our oceans and forests while removing immense 
amounts of carbon in the form of fossil fuels from the Earth, replacing the combustion products 
into the atmosphere and the planet’s waterways.  The last century (and this one) will also be 
remembered as a period of immense human population growth, to the overshoot level, exceeding 
the capacity of our common biosphere to provide even the bare essentials for universal quality of 
life.  The awful inconvenient truth is that we have created a global preventable disaster without 
identifying solutions.  Solutions other than preventative ones may in fact be impossible to 
achieve.  

To correct the ills of our generations may be beyond the capabilities of all of science and 
technology.  Such corrective solutions may never be brought forward and implemented precisely 
because the problems we are creating are too immense.  We may have already passed the tipping 
point.  A reasonable planetary quality of life – for humans and for other species – may be beyond 
achievement.  The consequences will be continuously increasing poverty and misery for large 
segments of the world’s human populations and increasing rates of species extinction.  And the 
faster we destroy nature and use up the available resources, the more pervasive these conditions 
will become.  The average standard of living will decline, and resource wars will commonplace.  
Even the wealthiest and most greedy industrialists will loose their security.  There will be no 
room for sympathy and humanistic feelings; survival will be the only goal.

Let’s list the most important, complex, global problems facing humanity in today’s world 
and the future world of our children.

1. First and foremost: the excessive human population and its expansion
2. Climate change/global warming and the environmental consequences including: drought 

and water shortage, crop and livestock failure, species extinction and the loss of 
biodiversity

3. Poverty, misery, inadequate health care and increasingly frequent premature death
4. Infectious diseases and pandemics affecting humans and other species as well as their 

food sources
5. Loss do democratic principles with increasingly fascist regimes prevailing; failure of 

governments to create transparency and represent the people
6. The rise of pervasive discrimination and intolerance at the hands of specific power 

groups
7. A lack of intelligent, informed, visionary, and morally correct leadership
8. An inability of well intending governments to ameliorate national and global problems
9. Failure of individuals and nations to alter their actions for conservation of the biosphere
10. Inefficiency, insufficient funding, incomplete and graft in educational systems, resulting 

in decreased quality and quantity of learning
11. A lack of competent research and innovation that could facilitate the formulation of 

helpful solutions
12. Rapid urbanization without adequate infrastructure; loss of public communication and 

travel; increasing prevalence of slum cities inside cities
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13. Intentional perpetration of misinformation by individuals, agencies, governments and 
industries

14. Lack of participation by some countries in international accords

Developing countries have argues that they want to improve their standards of living to 
match those of existing developed countries.  This is to be achieved via economic growth and an 
increase in consumption of energy and their natural resources.  In some cases it is to be achieved 
without restricting population growth.  Some of these countries may approach this objective, but 
if so, there will be no future for the next generations because the laws of thermodynamics will 
prevail.  Increased resource consumption is nothing more than a temporary solution to one of our 
many problems.  It will increase the time of onset of the pending global biosphere disaster.

Developed countries, on the other hand, naturally want to maintain their high standards of 
living.  However, without careful planning, this too, will promote global disaster.  More, more, 
more – using the same destructive means of resource consumption accompanied by pollution 
production – is simply not a solution.  The awful truth is that humans are creating global disaster 
and will continue to do so unless universal birth control is implemented do that the human 
population can first stabilize and then begin its requisite decline.  Our population must decrease 
by several billions until we achieve sustainability.  The alternative is immense human suffering 
and unnatural death.  This is true because Natural Selection is cruel.  No country or economic 
class of people will be spared.  And no one wants to experience this consequence.

The most immediate rationally recognized solutions are:
1. To make universal birth control and abortions services available – provided to all 

countries by the developed countries of the world – so that the human population can 
stabilize and the decline

2. The implement conservation measures involving the three environmental Rs: reduce, 
reuse, and recycle – as applied to every aspect of society including energy, transportation, 
local organic farming, construction of green residential and commercial buildings, 
preservation of existing forests and marine habitats, restoration of destroyed ecosystems, 
etc.

3. To use alternate energy sources such as wind, solar, wave, tide and geothermal power 
each of these alternative being used when and where most practical

4. To DECREASE economic growth while INCREASING prosperity as is possible only 
with a decrease in the human population, better planning, and the investigation of 
universal health care with proper disease control programs

5. To improve the quality of education for all world citizens, attempting to eliminate 
ignorance, irrationality and planetary irresponsibility

6. To create urban and rural infrastructure, permitting a gradual decrease in city size while 
maintaining accurate information transfer and allowing requisite travel

7. To promote research an innovation leading to more sustainable ways of life for humans 
and other species of life on the planet

8. To establish responsible governments based on democratic principles with intelligent, 
environmentally well-educated officials at the helm

9. To maintain financial responsibility at all levels with taxation according to the ability to 
pay in order to empower governments to fulfill their responsibilities to their citizens and 
he world
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10. Cessation of discrimination, violence and wars with implementation of measures that 
insure intentional cooperation with international law dominant over national law

The truth we must all recognize is that there are too many humans on the planet 
consuming too many irreplaceable resources and producing too much pollution.  No unwanted 
child should ever be born, and every woman should have the right to make her own reproductive 
choices.  No rational human being can believe that our current practices can continue 
indefinitely.  Corrective measures are required.  Technology cannot provide solutions for the 
billions of humans on this small planet with guarantees of a reasonable quality of life.  We must 
embrace change and decrease our numbers.  This one goal must be our number one priority.  
Then and only then can we work towards the ultimate goal of sustainability.
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Deforestation and Global Warming

According to scientific estimates, deforestation releases as much CO2 into the atmosphere 
as 8 million people flying from London to New York every day!  Many experts agree that 
preventing logging and rainforest destruction is the fastest and cheapest solution to climate 
change.  So why are global leaders turning a blind eye to this crisis?  

Loss of the Earth’s rainforests that form our precious cooling band around the Earth’s 
equator, is recognized as a primary cause of climate change.  Carbon emissions from 
deforestation may outstrip damage caused by planes, automobiles and factories.  The rampant 
slashing and burning of tropical forests is second only to the energy sector as a source of 
greenhouse gases.  This was the conclusion of a report published in May 2007 by the Oxford-
based Global Canopy Program (GCP), an alliance of leading rainforest scientists.  

Figures from the GCP, summarizing the latest findings from the United Nations, and 
building on estimates contained in the Stern Report, show deforestation accounting for up to 
25% of global emissions of heat-trapping gases.  Transport and industry account for 28% while 
aviation makes up only 3% of the total.  Tropical forests are “the elephant in the living room of 
climate change,”
said Andrew Mitchell, the head of the GCP.  Reducing these catastrophic emissions can be 
achieved most quickly and most cheaply by halting the destruction of rainforests, particularly in 
Brazil, Indonesia and the Congo.   

The GCP claims that no new technology is needed.  All we need is the political will and a 
system of incentives and enforcement that make living trees worth more than dead ones.  The 
focus on technological fixes for the emissions of rich nations, while giving no incentive to poorer 
nations to stop burning the standing forests represents a futile approach.  Most people think of 
forests only in terms of the CO2 they absorb, but the rainforests are the lungs of the planet.  In the 
words of Sir Nicholas Stern, “destruction of these forests will, in the next four years alone, pump 
more CO2 into the atmosphere than every flight in the history of aviation to at least 2025.”  

In April 2007, Indonesia became the third largest emitter of greenhouse gases in the 
world.  Brazil follows closely behind.  This is true in spite of the fact that neither nation has 
heavy industry on a scale comparable to those of the EU, India or Russia.  Yet they outstrip all 
other countries except the United States and China, with respect to CO2 production.   

What Brazil and Indonesia have in common are tropical forests that are being destroyed 
with increasing swiftness.  Columns of smoke, visible from space, climb into the sky above both 
countries, while satellite images capture similar destruction from the Congo basin, across the 
Democratic Republic of Congo, to the Central African Republic.  According to the latest figures, 
two billion tons of CO2 enters the atmosphere every year as a result of deforestation.  That 
destruction amounts to about 50 million acres - an area the size of the British Isles.   This is 
about twice the rate of man-promoted desertification.  Remaining standing forests contain about 
1,000 billion tons of carbon, or double what is already present in the atmosphere.  The GCP’s 
report concluded that if we lose our forests, we lose the fight against climate change.  

Standing forests were not even included in the original Kyoto protocols.  They stand 
outside the carbon markets that the report from the International Panel on Climate Change 
(IPCC) pointed to last month as the best hope for halting catastrophic warming.  The landmark 
Stern Report published in 2006, and the influential McKinsey Report released in January 2007, 
agree that forests offer the single largest opportunity for cost-effective reductions in carbon 
emissions.   
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International demand, exacerbated by our ever-expanding human population, drives 
agriculture, logging and ranching, the primary causes of deforestation.  Conservation has been no 
match for commerce.  Leading rainforest scientists are calling for the immediate inclusion of 
standing forests in internationally regulated carbon markets that could provide cash incentives to 
halt the destructive process.  

Forestry experts and policy makers met in Bonn, Germany in May 2007 to try to put 
deforestation at the top of the agenda for the UN climate summit in Bali, Indonesia.  Papua New 
Guinea, among the world’s poorest nations, declared it would have no choice but to continue 
deforestation unless it was given financial incentives to do otherwise.  Most richer nations 
already recognize the value of uncultivated land.  For example, the EU offers 200 euros per 
hectare subsidies for “environmental services” if farmers just leave their land unused.  No such 
offer has yet come from the United Sates, the number one producer of industrial CO2.  

Yet there is little agreement on what value to place on undeveloped forest land in poor 
countries.  More than 50% of the species present on Earth are found in tropical forests, greater 
than 25% only there; yet they cover less than 7% of the planet’s surface.  The bulk of the 
worldwide rainfall occurs there, and these forests serve as the Earth’s thermostat.  Unfortunately, 
forests are home to 1.6 billion of the world’s poorest people, and these people rely on the forests, 
or the land on which they stand, for subsistence.  Forestry experts say governments continue to 
pursue science fiction solutions to the coming climate catastrophe, preferring bio-fuel subsidies, 
carbon capture schemes and next-generation power stations.  

Putting a price on the carbon these vital forests contain seems to be the only way to slow 
their destruction.  Hylton Philipson, a trustee of Rainforest Concern, noted that, “In a world 
where we are witnessing a mounting clash between food security, energy security and 
environmental security, whenever there’s money to be made from food and energy, and no 
income to be derived from standing forests, it’s obvious that forests will take the hit.”

(C) 2007 Independent News and Media Limited 
http://news.independent.co.uk/environment/climate_change/article2539349.ece



13

Desert Takeover?

In July, 2007, the U.N. released a 78 page report summarizing studies conducted by 200 
experts from 25 nations concerning desertification and its threat to global, social and ecological 
stability. The study concluded that people displaced by desertification put tremendous strain on 
the resources of the countries to which they migrate.  They also put stress on social structures 
and threaten international stability.  Zafaar Adeel, the study's lead author and head of the U.N. 
University's International Network on Water, Environment and Health, noted that there can be a 
chain reaction leading to social turmoil.  The report recommended several ways to slow the 
advance of deserts, such as plantings crops and forests in drylands adjacent to advancing deserts.

Desertification is estimated to already affect at least 100 to 200 million people while 
threatening the lives and welfare of a much larger number.  The largest area where desertification 
is occurring is sub-Saharan Africa.  People there are moving to Northern Africa and Europe.  The 
second most important area includes the former Soviet republics in central Asia.  Desertification 
causes conflict as has occurred in Sudan’s Darfur region.  In this region alone, international 
experts believe that about 200,000 people have died and 2.5 million have been driven from their 
homes in the last four years of strife resulting from displacement, bitter poverty and resource 
insufficiency.

What does the report recommend to counteract desertification?  First of all, it suggests 
improving both the nature and quality of crop and forest plantings as mentioned above.  These 
drylands encompass more than 40 percent of the world's land.  Such actions would not only slow 
desertification, it would also provide resources to help fight global warming.  The report suggests 
that carbon markets would create financial mechanisms to encourage the planting of vegetation 
in drylands, renewing depleted resources.  Among current efforts, China, recognizing the threat 
of desertification, is planting a 700 km "Great Green Wall" of trees and grasslands to slow the 
advance of deserts.  Algeria is also putting up a "green wall" against the Sahara.  In these efforts, 
it is important to recognize the essentiality of planting drought resistant shrubs and trees that can 
withstand adverse conditions. 

Eco-restoration and eco-tourism might create jobs to desert regions, encouraging people 
to stay.  Fish farms represent another option for the use of these areas.  Countries including 
Israel, Pakistan and Egypt have successfully established such farms in drylands and deserts.  
Thus, many means have been devised to slow and even reverse the devastating effects of 
desertification.  But will they be sufficient to counter the eco-destruction in other areas such as 
Brazil and Indonesia where rain forests are being destroyed at appalling rates?  And even in areas 
where planting is underway, will these efforts prove successful? 

Let’s hope the short term successes recorded to date will continue as new ecosystems 
become established and self-sustaining.  What measures can be implemented to expand such 
efforts?  Full recognition of the magnitude of the problem is first of all required, and secondly, 
huge, expensive programs must be implemented; only then can we expect to reap benefits.  Just 
imagine the deserts in retreat!

Still, all will be for naught if the world’s human population continues to grow.  Starving 
people can’t be worrying about the future state of our planet.  Their concerns relate to the here 
and now.  Yet a good planet is hard to find.  We’d better be careful with this one and treat it 
right!  And treating it right means controlling and reversing the damage we have already done.
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AgriBusiness versus AgriCulture

Eat a sunbeam for breakfast,
  the wind for your lunch, and
  ocean waves for dinner.
Only then will you prosper –
  non-destructively.  

Man diverged from chimps 6-7 million years ago, but human culture is a much more 
recent development.  It has been argued that the advent of agriculture, the agricultural revolution, 
was the greatest advance made by humankind – greater than any of our current scientific and 
artistic advances.  Why?  Because it freed him from a nomadic hunter-gatherer existence, an 
existence which required an almost full-time effort for survival.  Before the agricultural 
revolution in about 8,000 BC, there was little free time to dream, create and invent.  Indeed, it 
was seldom possible to stay put for more than short periods of time.  People had to constantly 
search for available sources of food and water.  Unfortunately, the agricultural revolution had its 
down side.  

Even when the human population was relatively small, some 2,000-4,000 years ago, 
agricultural practices were already causing damage to the biosphere.  Farming increased the flow 
of silt and minerals into the oceans, and along with fires, caused the first man-promoted coral 
bleaching.  All this started long before the development of modern technologies.  But the 
industrial revolution, just 250 years ago, accelerated by war-efforts to make “better” explosives 
and poisons, introduced new forms of pollution and enhanced the pre-existing forms by several 
orders of magnitude.  Only then, as the human population went into rapid exponential growth, 
did the damage become extensive.  

At this point, I would like to introduce two contrasting terms first introduced to me by 
Professor Jack Paxton, a plant pathologist of the University of Illinois.  These terms are: 
Agriculture and Agribusiness.  Agribusiness is defined as corporate farming and ranching, 
promoted by the use of farm machinery, fertilizers, pesticides and genetically modified crops.  It 
involves huge tracts of land owned and operated by large corporations.  The food produced is 
processed so it can be used for global purposes, and it is transported hundreds or even thousands 
of miles.  The average distance food is transported to our dinner table is estimated to be about 
1,500 miles!  

Agriculture, on the other hand, is defined as small-scale farming, often organic, where 
emphasis is placed on consumption of locally raised crops produced using manpower, natural 
soil nutrients, nitrogen fixing microorganisms, and crops of diverse natural genetic backgrounds, 
rotated over the years.  These foods are produced for the nearby communities, minimizing 
transportation costs, fossil fuel consumption and greenhouse gas production.  

Agribusiness tends to obliterate ecosystems for several reasons.  First, land destined for 
agribusiness purposes is radically modified.  Native plants are killed; invasive species are 
introduced; the soil is plowed; wetlands are drained; and grasslands are grazed.  Second, water is 
added or withdrawn, and if transported distances or derived from underground sources, it is 
likely to be more saline and contain more toxic elements than do local sources.  This will 
increase the soil salinity, toxicity and acidity, preventing the growth of certain crops.  Third, 
instead of natural sources of nutrition, chemically generated fertilizers are used in large 
quantities.  These flow into rivers, lakes and the sea, stimulating algal and bacterial growth 
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(eutrophication) accompanied by oxygen depletion and fish kills.  Fourth, large-scale 
agribusiness causes tremendous pollution not only due to the use of fertilizers but also of 
pesticides of all types (herbicides, antibiotics, fungicides, etc.).  Meat production is particularly 
polluting, creating greenhouse gases as well as massive amounts of excrement, always a problem 
when animals are raised under crowded conditions.  Finally, agribusiness, in contrast to 
agriculture, depends on a large source of cheap labor which in this country is often provided by 
illegal aliens.  

As Jack Paxton likes to emphasize, while small-scale agriculture can be referred to as 
“farming,” agribusiness can be thought of as pHARMing!  Unfortunately, agribusiness is not 
restricted to food production.  It involves growing cotton, hay, timber, tobacco, flowers and 
ornamental plants.  Tremendous amounts of resources are also consumed supporting companion 
animals such as dogs, cats and horses.  

While food is important for us all (we would last only a few weeks without it), even more 
important is air and water.  We would last only a few minutes without air and only a few days 
without water!  Moreover, the quality of our air and water must be of a certain standard in order 
to support healthy life.  Unfortunately, agribusiness pollutes both, often in amounts prohibited 
for other citizens!  

While most of the water for San Diego comes 300 miles from the Colorado River, it must 
be diluted with water coming over 600 miles from Northern Californian sources.  Water from the 
North is needed to dilute contaminating salts and pollutants down to acceptable public health 
levels for drinking.  Pollutants in our air and water decrease lung capacity and cause health 
problems including cancer, especially in infants, young children and the elderly.  

Most of the California water supply has traditionally been used for farming, but with our 
burgeoning population, more and more must be diverted for urban use.  San Diego is now buying 
water from farmers.  As Dr. Paxton pointed out, Imperial Irrigation District farmers buy water 
from the Colorado River for $17.50 per acre foot and sell it to the city for $275/acre foot!  Talk 
about a cash crop!  

California agribusiness is the largest food producer in the nation, processing 11% of the 
nation’s produce.  In fact, California’s Central Valley produces about 25% of the nation’s table 
food.  In the past, much of this agribusiness was supported by underground water sources.  But 
when this water is removed, the land sinks, a process called subsidence.  Subsidence has affected 
over 5,000 square miles in the San Joaquin Valley.  The maximal subsidence, near Mendota was 
28 feet between 1925 and 1977!  And subsidence is irreversible.  For bad or for worse, 
subsidence won’t occur much more in this area because most of the easily usable groundwater is 
already gone.  New sources of water will have to be sought if agribusiness is to continue.  

In order to understand and provide logical solutions to our agribusiness problems, we 
must understand (1) where our food comes from, (2) how it is produced and (3) the ecological 
“price” for this production so we can rethink our food system.  Unfortunately, most Americans 
don’t have even a foggy notion of the correct answers.  The interested reader might find it 
instructive to read The Omnivore’s Dilemma by Michael Pollan, a step-by-step account of our 
food’s journey from the soil to the plate.  

How can the HARM in pHARMing be reversed?  Many people are convinced that the 
solution lies in community supported agriculture – use of local gardens and family farms to grow 
organic products for local consumers.  Using more hemp products, and consuming lower on the 
food chain [more vegetables and less meat] would also be of benefit.  Eliminating farm 
subsidies, over 80% of which goes to the largest food-producing corporations, would also 
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provide direction.  While family farmers have played a major role in the past, they are seldom 
the recipients of governmental subsidies, and when they are, the amounts are minimal.  
Agribusiness has a powerful lobby in Washington, and it pays off!  

It is estimated that we Americans waste over $100 billion worth of prepared foods per 
year.  No other country in the world wastes as much as do Americans, even on a per capita basis.  
Using food products more efficiently would help us achieve sustainability.  And sustainability is 
the key we must strive for in order to maintain a world that can be enjoyed by our children, their 
children, and the generations that will hopefully follow.  
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Environmental Mercury Rising

It is popping up in places where it was never expected before, and this heavy metal is 
having more detrimental effects than ever believed likely.  It had been thought that if you avoid 
certain kinds of fish that are known to have high mercury contamination, you’d be OK.  Not so: 
Surprisingly high levels of mercury have been found in more than 175 species of birds, 
particularly marine birds.  And for the first time, appreciable levels of mercury have been found 
in wild mammals such as polar bears, bats, mink, otters, panthers and others. 

Not surprising is the most common source of the metal.  Coal-fired power plants and 
chemical factories are familiar culprits.  Smokestack mercury exists both in particle form, which 
falls rather quickly to the earth, or in aerosol form that can travel around the globe.  Whenever 
mercuric ions wash into waterways and the oceans, they are taken up by bacteria that partially 
convert them into more toxic, more volatile methylmercury, a “stickier” form that stays in the 
body much longer.  However, other sources have been found to be increasingly worrisome.  New 
studies have shown that if hit with increasingly frequent wild fires, drying wetlands are mercury 
time bombs, releasing centuries worth of the accumulated toxin into the air.  While children are 
most susceptible, mercury poisoning has been shown to affect adults as well, with symptoms 
including fatigue, vision disturbances, tremors, and permanent brain, kidney and circulatory 
damage.  Biologist David Evers of the BioDiversity Research Institute in Gorham, Maine noted, 
“It’s far more prevalent and at higher levels than considered even a couple of years ago.”  

At the bottom of the food chain, plankton, shellfish and small baitfish usually have low 
levels of contamination.  Through biomagnification, each time a larger fish eats its prey, the 
doses of mercury increase so that at the higher end of the food chain, fish like tuna, swordfish 
and sharks can have thousands of times more mercury than small shellfish and sardines.  Humans 
can avoid eating these contaminated fish, but other animals can’t.  Thus, rising mercury levels 
have been found in animals such as bald eagles, loons, mink, otters and alligators.  Scientists are 
not only finding mercury in unexpected places, it seems to be spreading to more and more land 
animals such as songbirds which feed on contaminated insects.  A group studying songbirds in 
the Northeastern U.S netted over 178 species, and found mercury contamination in many of 
them.  Researchers fear that increasing levels will eventually disrupt the birds’ reproductive 
cycles as the metal “creeps up the food chain and continues to biomagnify as it goes.”  

Wetlands have proven to be a richer source than expected.  Marshes in Alaska and 
Northern Canada are natural sinks for mercury which adheres to damp peat where it readily 
bioconverts to the methyl form.  With increasing drought, due to global warming, increasingly 
frequent wildfires cause these wetlands to release century’s worth of mercury accumulation.  As 
the global mercury levels rise due to such events, more and more species are becoming 
contaminated.  

Cleaning up the mess is the responsibility of the species that caused it.  It’s our job!  The 
problem starts with coal.  Fifty tons of mercury in the U.S., which is about 40% of the nation’s 
total output, is produced by just over 400 coal-fired power plants.  President Clinton attacked this 
problem with a proposal to require a 90% cut in power plant mercury by 2008.  President George 
W. Bush, however, discarded this rule and changed it to a 70% cut by 2025.  Bush also 
weakened the Clean Air Act’s new-source-review rule which required power plant owners to 
install the best available pollution controls when they make major upgrades.  However, a Federal 
court in Washington has pushed back this decision.  They strengthened the new-source-review 
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requirements by refusing to sanction a loophole introduced by Bush’s pro-corporate 
Environmental Protection Agency (EPA).  

Foreign governments have in general acted more responsibly.  Europe, Canada, Japan 
and even Australia have been reducing their use of mercury over the past 10 years.  Once 
removed from circulation, this harmful metal needn’t trouble us again, as long as we remain 
vigilant.  However, it will require international cooperation, and with the U.S. as a major 
contributor, this seems unlikely until the U.S. federal government changes hands.  American 
voters will need to put the environment as a top priority in future elections.
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Regulation of Pollution

Enhanced pollution –
With no solution,
No resolution.

The Earth’s biosphere is under assault from increasing amounts and types of interacting 
biological, chemical and physical pollution.  It is generally acknowledged that we need 
regulations that restrict corporation from releasing pollutants that endanger human health and the 
biosphere.  However, on December 18, 2006, the American President instructed the U.S. 
Environmental Protection Agency (EPA) to remove all restrictions currently placed on U.S. 
companies to maintain accurate records and disclose the release of toxic chemicals into the 
country’s water, air and soil.  The consequence of this new policy will undoubtedly increase the 
incidence of birth defects, cancer and other diseases, without allowing the affected individuals to 
place blame.  Children and the elderly are likely to suffer the most, but everyone will be affected.  
It is easy to look the other way and remain silent, but the suffering of some of us will affect us 
all.  

Among biological pollutants produced by the meat industry are fecal contaminants in 
sources of drinking water.  Because of these and other pollutants, human and domestic animals 
are frequently contaminated with pathogenic microbes.  The cost of pollution to industries runs 
into billions of dollars per year, but the real losses are not measured by the industry.  They 
concern environmental destruction and loss of sustaining ecosystems.  

Plant pathogenic bacteria similarly cause devastation annually costing billions of dollars.  
These costs mostly affect agriculture and forestry.  They can cause to of biodiversity on Earth 
because of their contribution to ecosystem loss.  Their effectiveness as agents of destruction is in 
part due to our agricultural practices of growing large quantities of single crops in the same large 
areas repeatedly, year after year.  Mass production of cheap foods is the cause of much land use 
and resource consumption.  

Viral pollution of our biosphere can also be devastating.  Estimates indicate that there are 
ten times more viruses on Earth than there are living cells.  Once again, disrupting natural 
habitats for mass production of single food types, particularly meat under overcrowded 
conditions contributes substantially to viral spread.  

Biological pollution, biosafety and biosecurity, including but not limited to deliberate 
bioterrorism, are of global concern, especially with 6.5 billion humans residing on the Earth.  
While we are primarily concerned about our own welfare, let’s face it – humans are the most 
significant biological polluters on the planet.  Our excessive numbers are responsible for many of 
our environmental woes.  The level of human suffering and death that would result, for example, 
from an influenza pandemic with overcrowding, could, in the future, be in the millions.  The 
biosphere walks a delicate balance between pathogens that are sometimes controllable and non-
pathogens that are central to our normal biological cycles.  These microbes maintain the 
nitrogen, phosphorus and carbon cycles throughout the biosphere.  And agents that kill one type 
of bacteria will kill many others nonspecifically.  

Chemical pollution has contaminated the entire biosphere, including virtually every 
human as well as numerous other multicellular species on the planet.  There seems to be no 
escape.  Chemical pollutants are present in our water, air, soil, sediments, foods and many day-
to-day products that humans use.  With the human population increasing to the extent of about 
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70 million people annually, levels of chemical pollution can only be expected to increase.  An 
excellent, in-your-face, day-to-day example is air pollution causing global warming.  The link 
between chemical pollution in the atmosphere and the physical pollution of a warming biosphere 
is of international concern even though some individuals and countries are contributing 
massively to the problem without attempting to promote a solution.  

The sum of all biological, chemical and physical pollution to our shared biosphere, and 
the long-term consequences to life on Earth, are not known.  Reliable estimates simply do not 
exist.  What we do know, is that 6.5 billion people, and the addition of 70 million more annually, 
equates to an ever-increasing level of global pollution, a level that cannot be tolerated if 
sustainable quality life is the goal.  The resources needed to support an additional 70 million 
more humans are immense, particularly as nations such as China and India become more 
affluent.  This means that any solution to global pollution requires immediate human birth 
control availability, particularly in underdeveloped countries where these services are difficult to 
get.  Our first and most important goal must be to provide a managed reduction in the human 
population.  Only this will ultimately lead to the reduced use of non-renewable energy sources 
and a decrease in atmospheric pollution.

The surface of the Earth has already been significantly altered.  Weather patterns may 
never return to what we once knew as normal.  A major fraction of our non-renewable energy 
supplies are gone forever.  The use of wood as a fuel enabled humans to develop the 
technologies needed for the use of coal as a fuel.  The use of coal allowed technologies to be 
invented and applied to use oil.  Oil was in turn used to develop nuclear technologies as an 
energy source.  Each one of these energy sources released pollution of types that differed from 
those of its predecessor.  Along the way, solar and wind powers were developed.  We can hope, 
but without assurance, that these technologies will help to relieve the problems that the present 
energy industry, dependent on fossil fuels, is causing.  

The sum of all types of pollution has altered our biosphere, destroyed many forests, 
depleted fish stocks and given rise to city slums that are incompatible with healthy human 
habitation.  None of these problems can be solved without human population control and 
international cooperation.  We need to share technologies, legislate and enforce standards, and 
each individual must reduce his/her contribution to pollution in the biosphere.  Conservation, 
recycling, reusing and simply not purchasing unnecessary items are all helpful actions.  

At the core of all of these activities, or any successful human endeavor, is the need for 
tolerance, understanding and education.  Ideas and innovative research can help to ensure quality 
life for each individual, but only if executed with a proper attitude of global responsibility.  The 
goal?  A life free of suffering with the basic necessities provided for no more than the number of 
people our planet can sustain.  

The problems we solve today are no more important than the problems we do not create 
for future generations to solve.  If we fail to act and solve our current problems, or if we create 
new ones, future generations will suffer.  And future generations will include our offspring and 
yours.  No amount of personal wealth or military power will protect an individual or a country 
from death by natural selection in a biosphere polluted beyond repair.  There can be no cure for 
too many humans, except untimely death due to insufficient resources and excess pollution.  
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Phytoremediation

Ever since the Iron Age, man has been polluting his environment with heavy metals, and 
these practices have increased tremendously as humans have increased their numbers, 
particularly following the industrial revolution. Even unsuspecting materials such as commercial 
fertilizers contain toxic metals, and commercially grown fruits and grains accumulate them to 
dangerous levels. Humans and other animals then accumulate them even more. Tobacco is 
another rich source of heavy metals, such as Lead (Pb2+) and cadmium (Cd2+), and fetal 
development is exquisitely sensitive to these toxins. This is in part why women are urged to 
refrain from smoking during pregnancy.

More recently, man has expanded his use of toxins to include organic substances such as 
pesticides, all kinds of xenobiotics, and even antibiotics and antiviral agents. Particularly during 
the last century, industrial and military practices have contaminated huge surface areas within all 
of the developed and much of the underdeveloped world. In Europe, for example, over 100 
million acres, about 20% of the total land surface, suffer from harmful soil contamination and 
degradation. 

The most extensively contaminated areas throughout the world invariably surround 
heavily populated, industrialized areas. It is precisely these areas that pose the greatest threat to 
human and ecosystem health. It is also these areas that we would most like to be safe for human 
use. These are areas where population densities are the highest, where children play. Moreover, 
even in rural areas, pollutants enter agricultural products and leach into water supplies. They 
poison plant and animal life alike. And when ecosystems suffer, the capacity to support human 
life diminishes correspondingly.

Decontaminating soil is incredibly costly and time consuming, and the methods currently 
available are insufficient for the task at hand. In 2002, reports to the European Union estimated 
that to even partially clean up their contaminated sites would cost over 100 billion dollars. 
Similarly, a report in the late 1990’s estimated correspondingly high costs in the U.S. To clean 
up the over 500,000 contaminated sites was predicted to cost nearly one trillion dollars. In 
response, congress established a “superfund” program to begin to deal with this matter. Yet the 
job is so massive, that little has been done.

We all need to recognize the prices that must be paid to clean up the messes that have 
resulted from our sloppy practices. After all, money talks! But it is also clear that research is 
needed to develop cheaper and more efficient methods of decontamination. We must think less 
about the here and now and more about future generations and the surroundings they will inherit. 
This is the responsibility of everyone in our generation to those yet to be born. 

Microbes provide practical solutions, but plants of many different varieties provide 
others. Phytoremediation uses natural or genetically modified plants, often together with their 
associated rhizospheric microorganisms which stimulate plant growth and decontaminate soil 
and water in conjunction with the plants. They extract heavy metals, natural aromatic and 
hydrocarbon compounds and man-made chemicals such as pesticides, herbicides, fungicides, and 
antibiotics. This approach proves to be relatively cheap, efficient, and environmentally friendly.

Plants use a variety of mechanisms to cope with heavy metals. They can sequester them 
in their cell walls, chelate them in the soil in inactive forms using secreted organic compounds, 
or complex them in their tissues after transporting them into specialized cells and cell 
compartments. They can store them in vacuoles, safe from the sensitive cell cytoplasm where 
most metabolic processes occur. Plants also make chelating cysteine-rich peptides and small 
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proteins such as phytochelatins and metallothioneins that are stored safely in vacuoles. 
Phytochelatins remarkably serve a dual function, mediating long-distance transport of heavy 
metals between plant tissues as well as providing protection. Finally, plants, like microbes, can 
volatilize certain metals, as in the case of the highly toxic mercury (Hg2+) and methyl mercury. 
They reduce them using the enzyme, mercuric reductase, to the volatile and less harmful Hg0. 
Moreover, it is sometimes possible to recover metals from plant tissues, a process termed 
“phytomining.” For example, burning dried contaminated plants produces potash residue that can 
be processed for the production of potassium (K+) and magnesium (Mg2+) as well as other 
metals.

Phytoextraction, followed by degradation of organic toxins, provides an alternative 
mechanism for decontamination. For example, plants can take up and metabolize harmful 
organic compounds, including abundant, environmental, aromatic pollutants such as 
polychlorinated biphenyl, halogenated hydrocarbons such as trichloroethylene, and ammunition 
wastes including nitroaromatics such as trinitrotoluene (TNT) and glycerol trinitrate. Metabolism 
of these pollutants often results in degradation to non-toxic substances that can even be used by 
the plants and their microbial partners as sources of carbon, phosphorous, nitrogen, sulfur, and in 
some cases, trace elements. Plants thus have the capacity to convert harmful substances into 
useful sources of nutrition. 

So what metabolic processes are used by plants for these interconversion reactions? 
Organic pollutants are metabolized to less toxic substances by oxidation and reduction reactions, 
by hydrolysis of specific bonds within the toxins, or by conjugation/derivatization with small 
molecular moieties such as sugars and peptides. The most frequent derivatizating molecules 
include glucose and its oxidized derivatives, peptides such as glutathione, amino acids, and even 
simple methyl and acetyl groups. Pesticides, herbicides, and other xenobiotics are frequently 
detoxified by such reactions, and derivatization generally renders them more water-soluble. 
Synthesis of the enzymes that catalyze these reactions is often induced by the toxic substances 
they act on, arguing that defense is one of their primary functions. 

Advantages of phytoremediation include the marginal costs involved if the species 
planted are appropriate for the region, requiring little care. Plants absorb CO2 and do not require 
the consumption of fossil fuels as is true of many commercial decontamination processes. 
Moreover, plant growth provides the potential of yielding biomass that can be used for heat and 
energy production. Finally, some plants accumulate radioactive wastes such as depleted uranium, 
a serious problem now in Iraq, Afghanistan, nuclear reactor sites, and many U.S. military 
training sites.

The primary disadvantages of phytoremediation are (1) the time required to grow the 
plants and (2) the potential for loss by fire, freezing, and other natural or man-related disasters. It 
may take years, even decades, to halve contaminant levels. This is of particular importance when 
it is considered that during this period, the land may not be available for human or animal usage. 
It is possible that basic research concerning the best detoxification processes, and subsequent 
genetic engineering manipulations, can help to alleviate these problems.

Some plants have extraordinary capabilities to concentrate metals. Hyperaccummulating 
species can store essential nutrients such as copper, iron, zinc, and selenium as well as toxic 
metals such as aluminum, arsenic, cadmium, lead, and mercury. Concentrations of these heavy 
metals can be over 1,000-fold those observed in the environment. Clearly, certain plants, but not 
others, have specifically evolved the unusual capacity to accumulate large amounts of these 
substances. But what would be the long-term survival benefit to the plant?
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Botanists have pondered this question, and have conducted experiments to test their 
hypotheses. The roots of most plants take up but don’t overaccumulate toxic metals and 
organics; rather, they defend themselves by pumping them out, into the external environment. So 
what is the advantage to other plants that accumulate them? It is clear that essential heavy metals 
such as iron and copper can be stored for later use, but what about the toxic metals and organics 
that serve no useful function? Usually, these substances are sequestered in inactive forms where 
they cause no damage to the plant. But is there truly an evolutionary advantage to storing them? 

Current evidence has led investigators to conclude that their accumulation serves a 
protective function. These substances are foul-tasting and often toxic, causing animals that eat 
them to prefer other sources of nutrition. Following consumption, the animals may experience 
feelings of nausea, and even die if they eat too much. Consequently these plants are left alone by 
predators of all kinds, from insect larvae to large herbivores including man. Leaves, shoots, and 
flowers with unpalatable levels of organic toxins or heavy metals not only deter animal 
predators, they also serve to reduce pathogenic infection by plant viruses, bacteria and fungi.

The effectiveness of a plant for decontamination purposes depends on two factors: (1) the 
degree of bioconcentration, and (2) the biomass of the plant tissue where the toxins are stored. 
The ideal plant is large and accumulates the undesirable substances well over 100-fold over the 
concentrations present in the contaminated site. 

What types of plants have been found to be the best hyperaccumulators? There are many. 
For example, ferns of the genus Pteris accumulate arsenic; thale cress species such as 
Arabidopsis halleri take up zinc and cadmium, and fast-growing trees of the genus Populus are 
useful for bioremediation because of their extensive root systems for wide coverage, rapid rates 
of water uptake, and their ability to take up a tremendous variety of contaminants. Moreover, 
they are adaptable to a wide range of climatic conditions, and maintenance costs are low. They 
are additionally useful for pulp and paper production, and they can be used as sources of fuel and 
lumber. Best of all, their long-term growth provides effective protection against erosion and the 
spread of contaminated soil by wind and water. As a result, plant molecular geneticists have 
introduced foreign genes into populars, overexpressing sequestration genes, obtained, for 
example, from fungi, bacteria, and other plants. These transgenic trees appear to be superior for 
detoxification of both pesticides and heavy metals. 

Field trials are already in progress to test their effectiveness in highly contaminated 
former heavy metal mining sites while assessing the biosafety risks and the stabilities of the 
genetically introduced materials. Evidence so far points to improved capacities for 
decontamination with maximal stability and safety. It is time to recognize that technological 
advances may not always be environmentally harmful. We need to fight fire with fire, to use 
advanced technology to overcome the devastation of technology. But as always, tremendous care 
must be taken. Often the detriments resulting from the use of a novel technology are not 
recognized for years, or even decades, after it is introduced.
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Fish Farming

Farm a fish,
Farm a million.
More than a wish
   to feed ten billion.

But twist an arm
   to sound an alarm;
Fish in a farm
   can cause great harm.  

I recently viewed a KPBS documentary video entitled “Farming the Sea” in which the 
benefits and potential risks of fish farming were considered.  About one third of all fish 
consumed by humans are grown in cages and artificial ponds in processes termed “aquaculture.”  
There is optimism that fish farming will be able to provide us with seafood as our wild fish 
stocks, already badly depleted, become increasingly unavailable for human consumption.  
Mankind is trying an aquacultural experiment that has been in operation for only 50 years.  
Compare that to the agricultural experiment which has been in progress for 10,000 years!  

Are wild fish stocks really depleted?  The most accurate estimates indicate that we 
humans have been responsible for the disappearance of more than 90% of the large marine life in 
the oceans.  Most of this has occurred in the last 200 years, since modern medicine and the 
industrial revolution promoted rapid exponential growth of the human population.  The hope of 
many is that the “blue revolution” will provide marine food for the ever-expanding human 
population.  The purpose of this essay is to evaluate the potential consequences of aquaculture to 
marine environments and to provide guides as to how these efforts are likely to be most 
successful.  

Half of the human population lives within 100 miles of the coast, in part accounting for 
the rapid decline in fish populations worldwide.  However, consumption is only one cause of the 
loss of marine life; pollution, global warming, coral reef bleaching and natural habitat 
destruction have all contributed.  Any form of aquaculture that accelerates these processes is self 
defeating and unacceptable.  

Fish farming is a multi billion dollar industry.  Because of the high fish densities 
achieved in fish farms, deadly parasites of many types (viruses, bacteria, fungi, protozoans, sea 
lice, etc.) spread through the tame populations, and then affect the wild populations as well.  In 
Norway, the government had to actively kill thousands of wild salmon infected  with parasites 
derived from farms in order to contain such diseases and thereby protect remaining stocks.  The 
use of antibiotics has already promoted the evolution of drug-resistant parasites.  The availability 
of fish vaccines has helped to prevent or delay certain diseases, but many experts believe they 
will exert only a temporary, not a lasting effect on these disabling conditions.  

The growth of marine animals in cages and nets off the coasts has generally proven 
dangerous and risky to the health of the indigenous populations.  Less problematic, but more 
expensive, have been farms maintained on dry land.  Large terrestrial ponds or tanks provide a 
buffer from the sea, making it less likely that diseased fish will escape or otherwise contaminate 
wild stocks.  
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What are the environmental costs of fish farming?  Farmed fish are usually fed pellets 
containing fish meal and oil.  But here’s the catch: for every pound of farmed fish grown, 3-7 
pounds of smaller wild fish are used to make the pellets.  Some estimates suggest that at the rate 
we’re going, we’ll run out of fish meal in a mere 20-30 years!  

Another problem deals with the contaminant load.  Wild fish used to produce the pellets 
carry toxic compounds such as mercury, lead, polychlorinated biphenyls (PCBs) and dioxins, the 
latter being proven cancer-causing carcinogens.  These pollutants are estimated to be present in 
10x higher amounts in farmed fish than in wild fish.  This seems to be because wild fish eat 
lower on the food chain, before pollutant biomagnification becomes considerable.  Wild salmon, 
for example, get their red color from small crustaceans (low on the food chain) while tame 
salmon, raised on fish pellets (high on the food chain), have to be artificially dyed to give them 
the same reddish appearance.  Since we don’t really know the extent of the risks we’re taking, 
most environmentalists say, “Hey, wait a minute.  What’s the rush!  Let’s be sure before we push 
aquaculture.”  But when money is to be made, most people throw caution to the wind.  

In British Columbia, damming rivers has prevented salmon migrations that have been 
essential for the reproductive success of these species for millions of years.  This practice has 
severely depleted the wild stocks.  To maintain the Canadian salmon industry, British Columbia 
has become the biggest center for farmed salmon.  Because they grow faster, genetically 
modified strains of Atlantic salmon are usually grown in preference to the more hardy Pacific 
salmon.  They can mature in one-tenth the time!  This advantage is, however, overshadowed by 
(1) their ability to interbreed with wild strains, (2) their diminished disease resistance, and (3) 
their ability to compete with wild salmon for food and other resources.  Moreover, storm damage 
and human error have allowed millions of farmed salmon to escape, exasperating the problems 
cited.  

Shrimp fishing in the wild is a particularly destructive practice that has decimated marine 
ecosystems worldwide.  In Thailand, where labor is cheap, shrimp are raised for much of the 
world.  These crustaceans are carnivores that eat near the top of the food chain.  Over one billion 
pounds of shrimp are supplied each year, mostly to wealthy Americans, Japanese and Europeans.  
In addition to extensive habitat destruction, shrimp harvesting in coastal waters results in 
5 pounds of discarded by-catch for every pound of shrimp caught.  “By-catch excluder” devices 
are usually not used in Thailand as only short-term gains are sought.  Long-term damage is 
extensive, not only to local sites, but also to distant coastal marine areas.  

There are greater than 30,000 shrimp forms in Thailand.  The shrimp are grown to high 
densities until contamination turns the waters black.  Although the lands, coastlines and 
Mangroves were once public land, they are now part of a commercial endeavor that doesn’t take 
the people into account.  As in many capitalistic countries, a few make huge profits while the 
large majorities suffer because unpolluted waters and other resources are no longer available.  

Because of rampant viral and bacterial diseases, antibiotics and antiviral agents, available 
without a prescription, are widely used.  These promote drug resistance not only for animal 
diseases, but also for human diseases.  Moreover, the Mangrove wetlands, once capable of 
purifying the polluted waters are disappearing and dying.  Aquaculture is destroying the habitat 
that once fed the people in a semi-sustainable fashion.  

Another example is the giant blue finned tuna.  Just one such animal can bring a 
fishermen $10,000 for sushi in Japan.  These predators are now endangered due to non-
sustainable fishing practices.  When the rewards are this great, it is almost impossible to enforce 
fishing restrictions.  
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In Spain, tuna are ranched; these majestic fish are fattened in cages by feeding them 
immense amounts of sardines or pellets derived from them.  It takes 10-15 pounds of wild fish to 
make the pellets used to produce one pound of tuna.  Quite obviously, this is not a sustainable or 
environmentally reasonable practice.

What are the potentially beneficial prospects of fish farming?  The greatest success 
stories come from China where non-carnivorous fish have been raised in an apparently 
sustainable fashion for centuries.  In fact, China was the birthplace of aquaculture.  China’s 
landed fish farms have been maintained sustainably for over 1,000 years.  The fish raised are 
generally those that feed low on the food chain.  Carp are bottom feeders that specialize in plant 
matter.  Tilapia is second in importance only to carp.  Catfish, another scavenger, can also be 
raised at minimal expense and with minimal damage.  They are robust species that damage the 
environment to a minimal degree.  China also raises various shellfish in landed farms.  Bivalves 
such as clams, mussels and oysters are seeded in clean water, grown and harvested.  These 
mollusks also eat low on the food chain.  Considering that China has one-fourth of the world’s 
population but only 7% of the arable land, it is amazing that this country has been able to feed its 
people!  Fish farming has contributed to their success.  The long-term successes of this immense 
country offer wise guides for the rest of the world.  

A synopsis of “Farming the Sea” was provided by Dr. Jeremy Jackson from the Scripps 
Institution of Oceanography.  He noted that proper aquaculture, conducted sustainably as the 
Chinese have done for centuries, has tremendous potential.  However, he adds: “the devil’s in the 
details.”  No one can monkey around with the environment without extensive knowledge of how 
it works.  Even then, extreme care must be taken if disastrous consequences are to be avoided.  
We risk the complete loss of our ocean habitats, their natural beauty, and the healthy wild fish 
stocks that have the potential to survive unexpected threats.  Before embarking on an experiment 
that might adversely affect the Earth’s biosphere, we should always remember to be careful and 
ask: “What kind of a world do we want our children to inherit?”  If we have our children’s 
welfare in mind, we’d better act mindfully rather than arbitrarily.  
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Goin’ Fishin’

In 2003, an international study, carried out over the previous 43 years, documented that 
dozens of ocean fish species, almost every commercially important type of marine organism, had 
been reduced to roughly 10% of the size that had existed in 1960, at all inception of the study.  
This incredible loss of all major fish stocks had occurred in spite of numerous attempts to protect 
them.  The primary reason?  Too many fisherman; too few fish.

Chronic overfishing together with the development of new technologies that increased 
efficiency, accounted for the dramatic depletion of these stock.  Moreover, in spite of the 
continually decreasing availability of these species, their rates of loss, percentage-wise, have 
actually been increasing.  The study revealed that conservation comes in a poor second when 
finances bite.

In the early 1990s, the European Union (EU), recognizing the problem, set directives for 
fleet reduction to try to protect jeopardized stocks.  The 2003 study revealed that success has 
been disappointingly limited.  Numbers of ships proved to have decreased only 5% over the 
previous 7-year period, but technological advances actually allowed increased yields.  Virtually 
every fish of large size can now be located and caught using sonar, radar, and even satellite data.  
The 6 billion euro subsidy to fisherman had not helped.  In fact, already in 2002, as billions of 
fish were still being discarded as by-catch, the original policy of the EU was abandoned and 
replaces by an altered one.  The protective efforts were said to have been more damaging than 
beneficial.  How could this have been after years of planning?  And what new policies are now 
being conceived to replace the old ones?

As was true of the original plan, the altered policy, abandoned in early 2007, proved to 
have prompted fisherman to dump billions of dead fish back into the sea, contrary to intent.  
Well over a million tons of mostly dead fish were being thrown overboard every year!  Almost 
all of the fish caught and returned to the sea had died in the crush of the net or during the sorting 
process on deck.  They included specific fish species and young fish of all kinds that could not 
be kept because of quotas that had been set to protect them.

Fisherman argued that the strict limits gave them no choice but to discard much of the 
catch including low value fish, crabs, and shellfish.  The practice of throwing away low value 
organisms left room for more lucrative catches.  In citing their decision to abandon the old 
policy, the EU commissioner for fisheries described the dumping as morally wrong, a practice 
that had to be discouraged.  The new policy, to be adopted in 2008, will encourage fisherman to 
use recently developed techniques designed to cut back on the accidental catch of so many 
young, restricted and commercially worthless fish.

Officials admitted that they are trying to learn the lessons of “no discard” policies 
presently in operation in Iceland and Norway where fisherman dump only 4% of their catch.  In 
European waters, up to 90% of the entire catch is sometimes thrown back by fisherman, 
particularly in the southern North Sea.  Discarded fish include protected juvenile cod and plaice 
caught by trawlers using small gauge nets to capture more lucrative sole.  Similar practices are 
operative throughout much of the world.

New targets for the acceptable level of “by-catch” for species will hopefully be able to 
drive down the dumping.  However, fisherman demand compensation if they are ordered to bring 
back everything they catch back to port.  If the subsidy level is set too high, fisherman could see 
it as incentive to catch worthless fish, while if it is set too low, dumping could just continue, 
since these practices are difficult to police.  These facts illustrate how difficult it is to legislate 
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human behavior.  Perhaps an equally important approach would be to educate fishermen on the 
long-term practical benefits of conservation, and the ultimate consequence of current practices, 
namely, collapse of the fishing industry.

So what are the potential solutions being contemplated?  Instead of just discarding the 
dead by-catch, unwanted fish could be used in food or in products such as fish oil.  The 
commissioner noted, “The sooner we bring this wasteful practice to an end, the better for fish 
stocks, the marine environment and the fishing industry.”  New technologies being researched to 
reduce the unwanted fish caught in the southern North Sea include the use of underwater electric 
pulses to shock the fish which then shoot up off the seabed.  Some researchers believe that the 
bigger fish will move higher off the sand than juveniles, although this has not yet been 
established.  If so, it is reasoned that nets could be set at the depth to catch only the adult fish, 
cutting back on the need to trawl the seabed which catches innumerable unwanted sea creatures 
ultimately to be discarded.  Trawling also destroys he natural habitat, an even more serious 
offense.  However, three problems can be anticipated.  First, small, juvenile fish might be 
seriously damaged by such procedures; second, nothing is yet known about the consequences of 
this practice to long-term adult fish behavior; and third, more selective disappearance of adult 
fish would be expected to put a serious damper on reproduction.

Electroshock was once common practice used for the rehabilitation of mentally disturbed 
humans, but the irreversible damage done was often greater than any potential benefit that might 
have accrued.  In the case of marine organisms, little is known about the long-term effects of 
electroshock on their vitality and behavior.  Regardless of the laudable intentions or decisions 
ultimately to be made, mistakes are costly and may cause permanent damage to marine 
ecosystems.  Strictly enforced legislation based on scientifically tested information that takes the 
greedy shortsighted nature of humankind into account may be required to overcome these 
difficulties.  While action is needed as soon as possible, more unwitting mistakes that have 
deleterious effects cannot be tolerated.  We need to recognize the value of the marine 
environment and preserve it and its inhabitants at all costs.

Considering our current knowledge, it seems that the only sure fire, rational, immediate 
solution would be to prevent fishing altogether.  Only then can we guarantee that fish stocks will 
rebound.  But for long-term solutions, we must recognize that to save the planet, we need to 
implement a dramatic decrease in the human population.  Let’s hope we can do so with minimal 
suffering, by intentionally decreasing the birth rate rather than unintentionally increasing the 
death rate.
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No Fishin’

We all know that our oceans are in deep trouble!  In the April 2007 issue of National 
Geographic magazine, a mostly depressing 67 page special report on the state of our oceans was 
published.  This grim depiction, presented with many vividly colored illustrations, documents the 
conclusions of the text.  The articles included in this report reveal the massacre of our major sea 
stocks by commercial fishermen accompanied by extreme and accelerating marine habitat losses.  
The consequences to many human cultures?  The strangulation of native fishing villages 
worldwide.  In fact, the collapse of virtually every fish stock of commercial value is forcing 
people all over the world to change their lifestyles when alternatives exist, or to starve when 
none is available.  

 It is not my intention to portray the gloom and doom scenario described above that 
reflects what is happening to our oceans at the hands of humankind.  Nor do I wish to point the 
finger at specific individuals or corporations.  Instead, I would like to describe the only proven 
solution that has the potential of guaranteeing a happy ending – a fish tale ending – shown to be 
no fairytale.  It features a marine scientist in New Zealand who insists we need a new ocean 
ethic.  As reported in the April 2007 issue of National Geographic, Bill Ballantine believes, “we 
need to view our oceans as a community not a commodity.”   

Less than 0.01% of the world’s oceans are fully protected from fishing.  However, among 
this 0.01%, marine reserves exist where some of the greatest restoration successes have been 
recorded.  Several such reserves can be found off the coast of New Zealand.  One of them, called 
Poor Knights Island Reserve, is 12 nautical miles off the northern coast of New Zealand’s North 
Island.  This cluster of reefs and pinnacles displays elaborate underwater caves, tunnels and 
arches densely inhabited by a diverse plethora of sea life.  The area is rated to be one of the most 
magnificent dive sites in the world.  It is a favorite with the locals, and tourists come thousands 
of miles to experience its beauty.   

This was not always so; so how did establishment of this and other reserves come to be?  
The efforts of Bill Ballantine and other New Zealand citizens are to be thanked.  Poor Knights 
Island Reserve had been extensively depleted of marine life with substantial habitat destruction 
due to the activities of both commercial and sports fishermen.  Then, fishing restrictions were 
approved by the government so that the region became off bounds to commercial fishing.  For 17 
years, sports fishing was still allowed, but under these conditions, fish stocks failed to rebound.  
In fact, several species became more rare.  Subsequently, when this and 30 other coastal New 
Zealand reserves became fully protected, with fishing of all types prohibited, marine ecosystems 
began to recover.  Natural restocking of many types of marine life, at practically no cost, was the 
eventual result, and restoration has been accelerating in rate with each year of protection.  In 
response to the successes of these reserves, the people and government of New Zealand have 
become convinced that comprehensive marine protection is the one and only solution leading to 
sustainable conservation of the national marine environment.  

Tremendous expansion of the existing national marine reserve system is now underway.  
Remarkably, New Zealand’s billion dollar fishing industry has proposed that as much as 30% of 
the country’s coastal marine environment should be fully, or at least largely protected.  They 
have discovered that adjacent to protected reserves, the fishing is fantastic!  It is encouraging that 
the industry is thinking long-term rather than only in terms of immediate profits.  

Yet Bill argues that the aims of the fisheries, the sports fishermen and the tourists should 
be secondary.  Yes, marine reserves improve yields for commercial and sports fishing.  Yes, they 
provide tourism and recreational opportunities.  Yes, they help to educate the public and allow 
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expansion of our scientific knowledge base.  However, the primary purpose of marine 
conservation should be to rebuild ecosystems and restore biodiversity.  Bill argues that the sea is 
worth saving for its own sake!  In other words, we need a new ocean ethic.  And the only way to 
save the marine environment for our children and their children, and most of all, for the fish 
themselves, is to insist: NO FISHIN’.  Period.   

Suggested Reading

National Geographic, vol. 211, no. 4, April 2007
   Pg 32    The Global Fish Crisis
   Pg 42    Still Waters
   Pg 70    Blue Haven
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A Global Environmental Person

Who are global environmental people, and what activities do they engage in, in order to 
try to preserve our common biosphere?   How do they try to maintain planet Earth as a quality 
locale for humanity and other living species?   What does one have to do to proudly bear the 
label of “global environmentalist?”  

Global environmentalists are far seeing individuals who look into the future from the 
perspective of the past.  They strive to see the whole picture.  They recognize the dangerous 
trend resulting from excess human population growth coupled with excess resource consumption 
and act for the survival of the biosphere and of all living organisms on Earth.  They recognize 
that the human population is currently in excess of the Earth's carrying capacity, and that because 
of our excess numbers, we are quickly using up the limited resources available.  Such people 
understand and act upon their responsibilities to future generations and the diversity of life which 
supports us.  Global environmentalists are likely to have some or all of the following 
characteristics that define their sentiments and responsibilities.  
1. They want to improve our common biosphere.  In so doing, they recognize that human 
overpopulation and excess resource consumption are the two primary evils that plague the planet.  
They actively seek solutions to these two problems, both locally and globally.     
2. Because they understand that the control of human population growth needs to be the number 
one global priority, they promote scientifically tested methods of birth control consistent with the 
minimization of human suffering and the maximization of personal freedom.  They recognize 
that providing women's rights requires making all forms of birth control and abortion services 
freely available to everyone, worldwide.   
3. They respect and value diversity in cultures, customs and races.  They take advantage of 
diverse views in order to broaden their perspectives as a means to seek and implement solutions 
that promote a lastingly healthy planet.  They encourage a diversity of learning approaches.  
4. They try to learn how the natural world functions and where it collides with human-devised 
systems.  For this purpose they rely on the scientific method to gain information, and they use 
deductive reasoning to evaluate that information within an ethical framework.  
5.  They promote global awareness and work to solve or alleviate environmental problems such 
as global warming.  They believe that when people are free to think for themselves and act 
cooperatively, using reason and knowledge as their tools, they are best able to solve the world’s 
problems.  
6.  They understand that education is central to improving and maintaining our biosphere.  Thus, 
they seek a rational philosophy, informed by science, inspired by art, and motivated by
compassion.  They recognize that we are a part of nature and maintain that our values, be they 
religious, ethical, social or political, have their source in the human experience.  
7.  They accept responsibility for their actions rather than hiding behind screens of irrational 
denial.  They avoid turning to fabrication or untestable supernatural explanations.  They strive to 
maximize universal liberty and opportunity consistent with social and planetary responsibility.  
They assert that humanity must take responsibility for its own destiny.  
8.  Global environmentalists are active at the local, national and international levels with respect 
to quality of life challenges.  They encourage compassion towards our ailing planet and the life it 
supports, always keeping environmental consequences of an action in mind.    
9.  They understand that greed is a common global enemy.  Consequently, they use their talents 
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in the service of humanity and planetary concerns while suppressing or resisting selfish motifs 
and actions that do not take others into account.  
10.  They recognize that our common biosphere is more important than special agendas of 
greedy individuals, nations, religions and corporations.  Therefore, they support international 
government and international law above national priorities.   
11.  They are against violations of basic human rights.  They therefore advocate the extension of 
participatory democracy and the formation of an open society with a focus on global social 
justice and universal human rights.  
12.  They oppose violence and war, preferring peaceful solutions that minimize suffering and 
planetary destruction.  They understand that technological solutions are not always possible, and 
even more often, not desirable.  They try to see the entire picture in four dimensions and act 
accordingly.  

In sum, being a good world citizen requires proper values, correct knowledge, and the 
expenditure of immense effort.  Global citizens must evaluate ethical standards and familiarize 
themselves with the scientific facts that relate to our environment before they act.  They must be 
well informed in order to make the best decisions.  Then they must strive to pass their knowledge 
on to other members of society through personal interactions and the media, and by contacting 
politicians.  They maintain that the natural world is a wondrous place offering unlimited 
opportunity for exploration, creativity and compassion.  Their approaches lead to deep, long-
lasting personal satisfaction.  
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Bugs

“The little things that run the world.”
E.O. Wilson

When we think of insects, we think of mosquitoes, flies, fleas and cockroaches – bugs we 
would rather do without; nuisances that buzz, bite, sting, make us itch, and carry diseases.  Who 
needs ‘em?  Let’s just get out the spray cans and get rid of ‘em!  Their extinction would be a 
blessing.  

This attitude is well justified by the harm insects cause us.  A term “pest” is defined 
anthropocentrically as “an annoying thing; a nuisance; an injurious organism.”  Thus, insects can 
be agricultural pests, especially herbivores that use the same resources as humans.  Interestingly, 
in spite of the use of tens of millions of tons of pesticides over the past few decades, crop losses 
to insects have remained fairly constant.  Insects are evolving resistance to these agents as 
quickly as new ones are being developed.  

Insects also transmit deadly viruses, bacteria and protozoans from one person or animal 
to another.  In this capacity, they are “vectors of disease.”  Human diseases that are vectored by 
insects are numerous.  The most important is probably malaria where a species of the protozoan, 
Prasmodium, causes the disease.  Female anopheline mosquitoes transmit the parasite from one 
person to another.  Approximately 300 million people worldwide are affected by malaria, mostly 
in Africa, Asia and Latin America.  Well over a million people die of malaria every year.  Drug 
resistance of the parasite has become a serious problem in the last few years.  

Other diseases vectored by insects include sleeping sickness (caused by Trypanosomes 
and carried by the Tsetse fly), plague (caused by a bacterium Yersinia pestis and carried by 
fleas), encephalitis (brain inflammation caused by a virus and vectored by mosquitoes), dengue 
(a fever causing virus that is also transmitted by mosquitoes), and Chaga’s disease (specifically 
caused by Trypanosoma cruzi that is transferred between hosts by “assassin bugs”).  These 
human diseases inflict tremendous suffering and loss, particularly in the tropics.  While we 
consequently consider these insects as terrible pests, they also play important roles in ecosystem 
maintenance.

As first pointed out to me by Professor Dave Holway, an insect ecologist at UCSD, bugs 
play central roles in most terrestrial ecosystems.  Detrivores are decomposers that play a vital 
role in the survival of plants, and thus of all life, by recycling nutrients.  Among their useful 
functions, insect detrivores scavenge in every conceivable terrestrial ecosystem, feeding on and 
recycling dead organic matter and animal excrement.  They thereby accelerate processes of 
decay.  Without bugs, our soils and waters would be buried in organic debris. 

Insects are a primary, or in some instances, the only source of nutrition for various 
vertebrates and invertebrates (spiders, birds, bats, etc.).  If these source insects were to go 
extinct, the extinction of the prey organisms would quickly follow.  Perhaps of even greater 
importance, insects function in conjunction with many plants, pollinating flowers, dispersing 
seeds, and providing chemical protection.  Over 100 major crops benefit from bee pollination, 
and many are strictly dependent on bees for this purpose.  Among these crops are almonds, 
apples, cranberries, blueberries, kiwis, and vine crops.  Bees are estimated to be important to a 
20 billion dollar agricultural effort in the U.S. alone.  For every three bites of food we eat, one is 
dependent on insect pollination!  
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Insects serve mankind in numerous other ways.  As predators and parasites, they provide 
biological control of other animal pests and unwanted plants.  A single ladybug, for example, 
eats over 5,000 aphids in its short adult lifetime, but it also consumes other soft-bodied pesty 
insects that feed on plants.  Even the alligator-like larvae can eat over 50 aphids per day.  
Amazingly, there are over 5,000 species of ladybugs – more than all known species of mammals.  
It’s a beetle of unusual beauty that at one time or another has commanded the delight of every 
child.  

The silk moth, Bombyx mori, provides us with silk, a fine, strong, soft, lustrous fiber.  It 
has been used in China for over 5,000 years and was exported to the Greek and Roman empires, 
a trade that brought China great wealth.  The Chinese never gave away their secret on how silk 
was made, and only when Christian monks illegally smuggled silkworm eggs out of the country 
was China’s monopoly broken.  

In many cultures, especially in Asia, insects serve as delicacies in the non-western 
cuisines of the people.  In fact, at least 10,000 years ago, our hunter and gatherer ancestors ate 
bugs to survive.  Much later, the ancient Greeks and Romans described their preferences for 
insects.  Aristotle wrote: “The larva of the cicada on attaining full size in the ground becomes a 
nymph; then it tastes best.”  And the Old Testament encouraged Jews to consume locusts, beetles 
and grasshoppers.  Saint John the Baptist was said to have survived on locusts when in the 
desert.  The Piute Indians in Nevada were recorded hunting and trapping hordes of crickets 
which they roasted and ate.  Today bugs are traditional food in many cultures across Africa, 
Asia, Australia and Latin America.  

Butterflies, moths, bees and beetles tickle people’s aesthetic senses with their colorful 
exteriors.  The ancient Egyptians and neighboring cultures revered species of dung scarab.  In 
fact, they were of religious and symbolic importance as early as 2200 BC, and their religious 
significance lasted for over 1,000 years!  Scarab imagery can be found in the objects of worship 
and funeral ceremony used by the people in these ancient cultures.  Even today, the Chinese hold 
crickets and other musical Orthoptera in high esteem, while Japanese authors and artists describe 
and portray the beauty of insects in their works.  

Insects (Hexapods) are fantastically diverse.  There are over a million insect species 
described, and there may be as many as 30 million unidentified species.  Fifty-six percent of all 
described species are insects.  It is estimated that 64% of all “higher” multicellular organisms 
may prove to be insects.  

Bugs belong to the phylum, Arthropoda, which also includes the Crustaceans (about 
55,000 known species including lobsters, crayfish and shrimp), the Chelicerates (65,000 known 
species including spiders, scorpions, mites, ticks and horseshoe crabs), and Myriapods (13,000 
species including centipedes and millipedes).  Compare these numbers with those of known 
mammals (4,000) and birds (10,000), where almost all species on Earth are already described 
and named.  

Organisms of the class, Insecta, share a number of relatively unique features as compared 
to other hexapods.  (1) They have three characteristic body segments, the head, thorax and 
abdomen.  (2) Most but not all insects have wings, an important feature for dispersal and escape 
from predators.  (3) They fall into two developmental types. First, the hemimetabolous species 
have incomplete metamorphosis.  This means that they exhibit gradual change throughout 
development without drastic changes in morphology.  By contrast, Holometabolous species 
display a four stage metamorphosis where eggs hatch into feeding larva; these form resting 
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cocoons or pupa, and the pupa hatch into the reproducing adults.  (4) Their large compound eyes 
are among the best developed of the arthropods.  (5) Gaseous exchange is mostly tracheal. 

As noted above, there are far more described insect species than all other classes of 
animals and plants combined.  For example, there are ~350,000 known species of beetles, 
~125,000 species of flies, ~160,000 species of butterflies and moths, and ~100,000 species of 
ants, bees and wasps.  

Why should insect species be much more numerous than other animal types?  First are 
their small sizes and short life spans.  Insects can divide an ecosystem finely, occupying many 
different niches.  Second, insects have been on Earth for 250-300 million years, so they have had 
time to evolve into a much larger number of species than have more recently arising organismal 
classes.  Third, the capability of most adult insects to fly allows them to disperse, escape 
predators, find mates and seek optimal conditions.  Finally, insects derive benefit by associating 
with other organisms, particularly plants and other insects.  Moreover, they can be herbivores, 
parasites, or parasitoids (part parasites and part predators).  This last lifestyle is specific to 
insects.  It is possible that diversity begets diversity.  It may also be that their four stage 
developmental cycle offers advantages not shared by creatures with other types of lifestyles.  

Man-induced insect imperilment probably has the same causes as for other types of 
animals: (1) habitat loss or fragmentation, (2) invasive species introduction, (3) pollution, (4) 
human overpopulation and sprawl, and (5) overkilling (HIPPO).  Since we and our biosphere 
depend so heavily on insects for maintenance, it is considered by many that insect conservation 
deserves a major effort.  Without these little things, the world would not run right!  
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Freeganism

Save the Earth,
prevent excess birth.
Save yourself,
leave it on the shelf.  

Consumer abstain!
Use your brain. 
Lower on the chain,
everyone’s gain. 

We must reduce –
No excuse –
We must reuse –
Don’t abuse.  

You ask how?
We must avow:
Let’s intrigue ‘em –
Vegan or freegan!

While discussing my dumpster diving activities with Jason, Shannon and Camillo, 
students in the Visual Arts Department at UCSD, I learned that a well-established term –
“Freeganism” applied to me and other environmentally concerned citizens.  Doing a Google 
search brought me to the Freegan.info site, describing freegan activities, practices and 
philosophies.  These people have internship and volunteer opportunities where they teach 
enthusiastic novices how and why to embrace the freegan lifestyle.  They even provide a 
dumpster directory describing the best foraging sites!  So who are these folks, and what do they 
believe?  

Freegans employ alternative strategies that serve to minimize commercial consumption, 
limiting their participation in the conventional economy.  They embrace community, generosity, 
sharing and social concern.  They oppose a society based on greed, competition, conformity and 
moral apathy.  

After years of trying to boycott products from egregious corporations responsible for 
human rights violations, environmental destruction and animal abuse, many freegans found that 
no matter what they bought, they ended up supporting unacceptable commercial practices.  They 
therefore resolved to boycott all economic enterprises where the profit motive has eclipsed 
ethical considerations.  Instead of avoiding the purchase of products from specific amoral 
companies, they avoid buying unneeded items altogether.  Since almost all corporations pursue 
profit as the sole or primary goal, such a practice serves as a social statement that aims to protest 
an economic system that minimizes the importance of human values.  

The term “freegan” is derived from the words “free” and “vegan”.  Vegans avoid 
products from animal sources in an effort to respect animals’ rights and minimize the 
environmental impact of eating meat.  Freegans go further by recognizing that in our complex, 
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industrial economy, unacceptable abuses of humans, animals, and the earth abound at all levels 
of production.  Some of the consequences include rainforest destruction, global warming and 
sweatshop labor.  Air, water and soil pollution that affect us all are others.  Oil drilling in 
environmentally sensitive areas, open-pit strip mining, and payoffs to repressive regimes are 
some of the unfortunate activities fueled by consumption of seemingly innocuous industrial 
products.  Therefore, freegans employ a range of strategies for practical living.  There are seven 
strategies based on clearly defined, easy-to-understand principles: 

(1) Waste reclamation – American consumers are constantly bombarded with advertising 
telling us to discard and replace goods we already have.  This may increase sales, but it also 
produces enormous amounts of waste.  Freegans forage instead of buying to avoid being 
wasteful.  They are therefore “urban foragers” rummaging through the garbage of retailers and 
residences for useful goods.  Despite our society’s stereotypes about garbage, the goods 
recovered are useable and often in near-perfect condition, a symptom of a throwaway culture.  
Some urban foragers go at it alone while others dive in groups, but regardless, dedicated freegans 
always share with one another and with anyone along the way.  They share all of the products of 
their efforts: free food, clothing, books, appliances, electronics, furniture, bicycles and artwork, 
for example.  Rather than contributing to further waste, freegans actually lessen the overall 
volume of waste.  

(2) Waste minimization – because of their frequent sojourns into the discards of society, 
freegans are aware of and disgusted by the enormous amounts of waste the average U.S. 
consumer generates.  They choose not to be a part of this process.  Consequently, freegans 
scrupulously recycle, compost, and repair rather than replacing items.  Anything usable is 
redistributed.  When freegans do need to buy, they buy second-hand goods which reduces the 
need for production and supports the reuse of what would otherwise have been wasted.  

(3) Eco-friendly transportation – Freegans recognize the disastrous ecological impacts of 
the automobile.  Motorized vehicles contribute to global warming and cause pollution created 
from the burning of fossil fuels.  Road building in wilderness areas fragments ecosystems and 
hinders wildlife maintenance.  Oil use creates the economic impetus for war.  Therefore, 
freegans choose to minimize the use of vehicles, especially the gas-guzzling types.  They prefer 
walking, skating and biking, and they carpool or use public transportation when necessary.  

(4) Squatter rights – Freegan squatters occupy and rehabilitate abandoned buildings and 
outdoor sites.  Squatters believe that human needs are more important than the concept of 
private property.  They often convert abandoned buildings and yards into community centers 
with programs including art activities for children, environmental education and meetings of 
community organizations.  They act in accordance with constructive, humanistic principles.  

(5) Going green – In our society, food and other essentials are often produced at distant sites, 
over-processed and transported long distances to be stored at high ecological costs.  Because 
of a lack of contact with nature, we are often out of touch with the cycles of life in our 
biosphere.  Freegans therefore try to reconnect to the Earth through gardening and foraging.  
They turn garbage-filled abandoned lots into community garden plots when possible.  In 
neighborhoods where stores are more likely to carry junk food than fresh greens, community 
gardens provide a source of healthy foods.  Where the air is choked with asthma-inducing 
pollutants, trees are planted to freshen the air.  In landscapes dominated by brick, concrete, 
and asphalt, community gardens provide an oasis of plants and open spaces.  Freegans are 
urban green ecologists!  
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(6) Voluntary joblessness – How much of our lives do we sacrifice in order to pay bills 
and buy stuff we don’t need?  For many of us, work means sacrificing our freedoms while taking 
orders from someone else.  Stress, frustration and risks to our physical and psychological 
wellbeing often result.  Freegans believe that we must avoid becoming cogs in a machine of 
exploitation and destruction.  We don’t have to own stock in a corporation or own a factory to be 
held to blame for society’s social ills!  

(7) The Freegan spirit – Freegans avoid the obsessive need for excess through a policy of 
reduce, reuse and recycle.  By providing the basic necessities by obtaining free or inexpensive 
items (e.g., food, clothing, housing, transportation and raw beauty), they avoid the need to be 
constantly employed.  They can devote more of their time to caring for their friends and families, 
volunteering in the community, and joining activist groups to fight the deleterious practices of 
corporations.  By limiting their financial needs, they can place conscious limits on how much 
work they perform.  

To summarize, freegans try to take control of their lives and escape the daily pressures to 
consume and conform.  They are aware of the problems created by a wasteful, profit-motivated 
economy and wish to minimize their impact on the environment.  They attempt to connect with 
the biosphere that sustains us all.  The freegan spirit of cooperative empowerment should be 
extended to all walks of life.  Halaloya!  
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II.  Social Environmentalism
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The Global Commons

Social economics,
Ecology’s gold bricks,
In need of a quick fix –
To minimize conflicts.

And please, no dirty tricks,
No corrupt politics, 
No filthy oil slicks,
No glistening crucifix.

Our virtues must admix –
So each can get her kicks.
A world we shall transfix –
The lofty sage predicts.  

Yesterday I attended a symposium at the University of California, San Diego entitled 
“Learning to Live in a Global Commons.”  UCSD Chancellor, Marye Anne Fox, introduced the 
symposium.  She noted that this symposium was emblematic of many core values that have 
fueled the growth of San Diego: scientific innovation, global understanding, entrepreneurial 
spirit, and a strong sense of community.  She also emphasized the importance of the Kyoto 
Prizes which reflect the exceptional vision of the inspirational leader, Dr. Kazuo Inamori, who 
initiated and provided the funds for these prizes.  The Kyoto prizes recognize important 
contributions to the development of humankind made by people who believe that excellence 
must go hand-in-hand with social and planetary responsibility.  This, Chancellor Fox noted, is a 
principle our universities try to emphasize, both in and out of the classroom.  

The principal speaker was Professor Simon Levin of Princeton University, Director of the 
Center for Biodiversity and one of the three 2005 Kyoto Prize Laureates.  Dr. Levin’s major 
achievements include both establishing the field of spatial ecology and expanding our scientific 
understanding of the biosphere as a complex adaptive system.  His publications illustrate how the 
loss of biodiversity is creating direct threats to human survival, and how the Earth’s precious 
biodiversity may be maintained.  Thus, he clearly states the problems and then proposes 
solutions.  His theories and methods of biological conservation and ecosystem management 
represent major contributions to our understanding of the environmental sciences.  

Dr. Levin emphasized that ecologists, economists and other social scientists would 
benefit tremendously from close interactions, taking advantage of each other’s specialized 
expertise.  This proves to be particularly important when we realize that ecological and 
socioeconomic systems are linked in their dynamics, and that these linkages are key to coupling 
environmental protection with economic growth.  Beyond this, however, are the obvious 
similarities of how ecological systems and socioeconomic systems function.  There are common 
theoretical themes and challenges in understanding their dynamics.  

Socioeconomic systems are, in fact, ecological systems in which the familiar ecological 
phenomena of exploitation, cooperation and parasitism can all be identified as key features.  
And, viewed from the opposite perspective, ecological systems resemble economic systems in 
which competition for resources is key.  Moreover, an evolutionary process shapes the individual 
agents of distribution and functional specialization in both types of systems.  These then lead to 
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the emergence of flows and functionalities at higher levels of organization.  The similarities of 
the two systems guarantee that ecologists and economists can communicate.  

Most fundamentally, ecological and socioeconomic systems are both complex adaptive 
systems.  Patterns at the macroscopic level emerge from interactions and selective mechanisms at 
many levels of structural and functional organization.  These are applicable to individual agents, 
to collectives and to whole systems.  In complex adaptive systems, robustness must be 
understood as emergent from selection processes operating at many different levels.  Inherent 
nonlinearities can trigger sudden shifts in regimes that, in the case of the biosphere, can have 
major consequences for humanity.  It is important to explore the complex adaptive nature of 
ecosystems.  

The implications of robust ecosystems on which we depend are considerable.  In 
particular, we must examine the social conditions under which cooperative behavior emerges.  It 
is equally important to understand the socioeconomic systems upon which environmental 
management must be based.  We need to ask what lessons we can learn from the examination of 
natural ecosystems.  We also need to ask how we can modify social norms to achieve global 
cooperation in managing our common future.  Of special interest will be issues of 
intragenerational and intergenerational equity, and the importance of various forms of 
discounting.  

Also speaking in the symposium was Dr. Jeffrey Vincent, Professor of Environmental 
Economics in the International Relations Institute at UCSD.  Dr. Vincent is an authority on 
natural resource and environmental policy in developing countries, especially in the Asia-Pacific 
region.  As part of his studies, he has lived in Malaysia and has spent time in many other 
developing and transitional countries, including China, Indonesia, Pakistan, Romania, Russia, 
South Africa, Sri Lanka and Thailand.  His primary expertise relates to tropical forests, green 
accounting (incorporating the environment into national income accounts) and air and water 
pollution.  He is the author of Environment and Development in a Resource-Rich Economy.  

Drs. Levin and Vincent agreed that ecologists and economists have much incentive for 
interaction.  Professor Levin’s work, and studies that build on his work, demonstrate that an 
understanding of ecosystems as complex adaptive systems is important for formulating policies 
to manage economically important natural resources.  As Dr. Vincent noted, one example is a 
2005 study on marine protected “no-take zones” where fishing is prohibited.  Conventional 
wisdom among resource economists had suggested that such reserves cannot increase the total 
catch of fish.  However, the cited study accounts for evolutionary processes which standard 
resource economic models generally ignore.  The findings reveal that the conventional wisdom is 
actually incorrect; protected reserves can and do increase yields, providing the opportunity for 
sustainability.  Another example is a 2005 study on resource availability, a study conducted by 
two economists, William Brock and Tasos Xepapadeas.  This study differs from all previous 
studies concerned with optimal resource management by incorporating local interactions within 
an exploited ecosystem.  The results revealed a hitherto unrecognized need to have different 
management regimes at different locations within single ecosystems.  

Professors Levin and Vincent addressed the need to meet the immense environmental 
challenges that face our stressed world.  Humanity must develop social norms that enhance 
cooperative responses.  As Dr. Levin has written, “Most of the problems of global change have 
arisen, and resist solution, because they involve conflicts between what individuals see as their 
own selfish interests, and what is in the collective good.”  Empirical examples of resource 
management systems that have addressed this incentive problem cannot rely on norms alone.  
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They must back up these norms with sanctions when rules are violated.  That is, they must 
ensure that offenders will suffer from the costs that their environmentally damaging behaviors 
impose on the rest of society.  In addition, for norms to work, they should be defined so as to 
include economic incentives that encourage individuals to function responsibly.  Thus, they must 
recognize and act in accordance with benefits that result from pursuing sustainable goals.  These 
goals must, above all, require ecosystem maintenance.  Economic incentives are especially 
important if rapid and large changes in human behavior are required.  

Drs. Levin and Vincent came to a consensus on all major issues discussed.  This 
symposium, attended by members of the Kyoto Committee as well as notable governmental 
officials from both Japan and the U.S., provided the groundwork for a rational approach to 
sustainable development.  It combined socioeconomic necessity with environmental practicality
for what may prove to be the best approach yet proposed for maintenance of a lasting human 
culture.   
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Industry versus Humanity

Reproduce ‘em –
Then screw ‘em,
How gruesome.

Our political leaders seem to measure the strength of our economies purely on the basis 
of the state of the stock market and economic growth.  They are concerned only with the 
almighty dollar.  They do not measure the long-term consequences of our oil-based economies 
on the environment.  They are not concerned with industry’s impact on the health of the people 
or the biosphere.  While these indirect effects of economic growth and development are seldom 
evaluated, there is a serious need for such knowledge.  Plans for economic development must 
evaluate the impact qualitatively and even quantitatively when possible.  Thus, development of a 
Green Economy must rely on a knowledge base of feasible approaches and their consequences.  
We must have cognizance of the quality of an economy at the local, national and international 
levels, not just in terms of dollar profits.  Long-term repercussions must be carefully and 
accurately evaluated and acted upon.  

Upon these points, any far-sighted environmentalist would agree.  But how is this goal to 
be achieved?  What forces are most likely to bring about the desired changes?  What regulations 
must provide a guide so that profits alone do not determine corporate action?  At what level or 
levels must these regulations be imposed?  Considering this last question first, it seems clear that 
regulations must be set up at all levels, but most importantly, they must exist at the international 
level with many, if not all, nations of the world participating.  Only then can the selfish motives 
of nations and other special interest groups be suppressed.  A governing body that draws upon 
the largest body of world citizens is likely to be the most equitable, providing long-lasting 
benefit to the greatest numbers of people.  

One of the first goals in creating an equitable international judiciary system must be to 
wrest control from corporations and agencies representing special interest groups.  Nationalistic 
motivation must be discouraged, particularly when the control of world markets is at stake.  
Thus, world markets must cater to the needs of the peoples, not to the preferences of the business 
world.  In other words, businesses must serve the people rather than the other way around.  The 
key here is responsibility, a word almost unknown in the corporate world.  This key element of 
“responsibility” must ensure that corporate and governmental corruption, aimed at padding the 
pockets of a few at the expense of the many must be reigned in and prevented.  When violations 
do occur, they must be severely punished.  All types of corruption that hurt the citizenry should 
be punished as harshly as we punish rape and murder.  After all, officials who misuse public 
funds for self-advancement are in essence raping society!  And punishments should be 
proportional to the magnitude of the crime, proportional to the magnitude of the damage caused. 
In the past, these actions have often been blocked since lawmakers have sometimes been the 
most egregious violators.  Crimes against society; crimes against humanity; crimes against our 
shared environment are the most serious crimes possible; they must be punished accordingly.  

A second goal, tied to the first, is to ensure that governments and governmental officials 
set good examples for their citizenry.  They must use green technologies in their federally funded 
and personal vehicles and buildings.  Moreover, they must provide tax breaks and other 
incentives to promote conservation and the use of green technologies by the public.  Any action 
that promotes economic growth at the expense of the biosphere must be prevented.  It must be 
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recognized that markets that abuse the biosphere will eventually collapse.  The business world 
must learn to think long term for the betterment of themselves and all of mankind.  

Third, international trade agreements must be truly equitable with the interests of the 
poorest elements of society at the forefront.  Greed must be opposed and successfully 
counteracted.  The imbalance of wealth and power, where individuals and individual 
governments control >106 fold more than the poor elements in society, must be brought into 
more equitable equilibrium.  Therefore, international agreements must settle disputes over water, 
ocean, forest and other resource rights so that no one group benefits at the expense of another.  
Above all, the Earth and its biosphere must be treated as an expendable quantity that must be 
sustained at all costs.  Sustainability is the key concept that must be emphasized.  

Fourth, differences in and between religions, creed, race, and social convention more 
often that not hinder economic cooperation.  Consequently, religion and politics must be kept 
separate.  Fascism must be opposed as vehemently as totalitarianism.  To keep personal belief 
systems and racial prejudice out of governance is an imperative condition for success.  Even 
democracy has its pitfalls as it allows unjust domination of minorities by the majority.  Equitable 
solutions affecting individuals can never be attained unless the goals are carefully set.  

Fifth, we must provide a reward system, effective at all levels, not for consumerism and 
exploitation, but for resource conservation.  Green technologies must be developed and 
implemented that do not harm the Earth.  The unnecessary consumption and wastage of non-
renewable resources must be minimized.  Legislation and binding agreements should aid us in 
solving our environmental problems rather than exasperating them.  Wasteful goods and services 
that provide little or no benefit should be prohibited; a philosophy of “cradle to grave 
consumerism” is simply not acceptable.  Corporations and their advertising agencies must 
redirect their efforts with emphasis on global responsibility.  

Sixth, for health, environmental and ethical reasons, we, as individuals, must shift 
towards lifestyles that minimize our negative impact.  This means, among other things, 
consuming more grains, fruits and vegetables but less meat and animal products.  It also 
translates into acts that involve shifting towards the use of renewable energy sources.  It means 
eliminating the more harmful pollutants, particularly those that damage the stratospheric ozone 
layer, promote deleterious climate change, and create health risks for humans and the biosphere.  
It spells conservation at all levels.  

Finally, we must never forget the primary causes of all of our problems: our excessive 
human population.  If the human population is reduced to levels that are sustainable, all of our 
environmental problems would be solved.  All of the most important problems facing us result 
from our excessive population.  If this one problem is not solved, none of the other approaches 
will yield long-term benefits.  We must provide universal birth control and abortion services 
worldwide so as to maximize personal freedom and implement an immediate decline in the 
human population.  

Our primary purposes should be to take good care of each other, the Earth and ourselves.  
Any solution that does not achieve these three goals is self-defeating.  It cannot succeed.  
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In Excess

“In Excess” is a good description of the lifestyles of about a billion humans on the Earth 
while the remainder lives under unacceptable squalid conditions.  “In Excess” describes the 
lifestyle of many affluent people, a lifestyle that is purchased with money, a lifestyle some think 
they are entitled to.  This lifestyle entails wastage, excess consumption and the purchase of items 
not wanted or needed.  Yet over a billion people cannot even meet their basic needs for food, 
shelter, clothing, and health care.  

The constant advertising of products and lifestyles that we don’t really want bombards us 
every day.  Numerous silly TV shows and advertisements promote a culture of consumption, not 
one of conservation.  Doing the correct things for humanity is not emphasized in the public 
media because no one makes a profit from it.  How long can human civilization with incorrect 
priorities continue to exist before society collapses?  Why have our educational systems failed to 
instill worthwhile values so that students will take action to promote the better interests of 
humanity while resisting the forces of trivialization?  

The problem with our educational system may be its priorities.  High schools and 
institutions of higher learning emphasize training that allows students to get a job, thus allowing 
them to consume more.  We need to emphasize learning that teaches familiarity with the 
scientific method, development of independent thought or evaluation of factual data.  We need to 
teach the analytical methods required to distinguish fact from fiction or evaluate conflicting 
claims so students can make the logical choices upon which any democratic system depends.  
Yet without this training, students are incapable of seeing the larger picture.  They are not trained 
to think long term—to plan ahead for themselves and for future generations.  They think only of 
the moment and do not realize that their actions have serious consequences for the young people 
they love and for all of humanity—the rest of the world.  Their educations do not prepare them to 
take a global view when making personal decisions about family size and resource consumption.  

Human population growth coupled with the depletion of non-renewable resources cannot 
continue in the future as it has in the past.  The Earth does not need more people, more energy 
usage, more food consumption or more markets to sell useless items.  We need non-
contaminated water, air and soil to sustain life in the biosphere and to produce food.  We need to 
develop systems of transport that allow more equitable distribution of the essential resources.  
Humans that do not have the basic needs of life must be assisted with these needs as well as with 
health care and education.  

“In Excess” describes the greedy nature of humans who feel they can buy a lifestyle 
while ignoring the remainder of the world.  If we are to survive and evolve as a global 
civilization, then some “evolution” of the brain, brought about by active, directed training 
programs, will be essential.  And such programs are needed now, to replace a consumer-driven 
lifestyle of excesses.  

In some countries, three dollars per person is the total amount spent on health care 
annually.  Health care is essentially nonexistent in many of these societies.  A society, country, 
economy or lifestyle based on consumption has, of necessity, a rather short life span, especially 
if human population growth and energy consumption are not significantly reduced.  Moreover, 
an “In Excess” society not only brings about its own demise, it also has the potential to cause the
collapse of all other societies on Earth, even those that subscribe to careful lifestyles of 
sustainability.  Only by providing proper education that teaches values and long-term planning 
for all people on Earth can long-term security to future generations be guaranteed.  
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Resource Wars
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Wars over limited resources have been fought thousands of times throughout the recorded 
history of mankind, over the past 10,000 years, since the agricultural revolution.  Similar wars 
undoubtedly occurred even earlier, but on a smaller scale.  They have occurred between 
individuals, families, communities, city-states, nations, and groups of allied nations.  They have 
also been waged between different species that compete for common pools of resources.  
Extinction of Homo erectus at the hands of Homo sapiens is thought to represent one such 
example.  Man’s aggressive war-like activities probably arose and intensified throughout much 
of his evolutionary development.  

Each century, as the human population has expanded, and developing technology has 
allowed the use of increasingly devastating weaponry, the numbers of people killed, the amounts 
of nature destroyed, and the degrees of residual pollution left have increased.  No previous wars 
had been as devastating as last century’s two World Wars.  This century’s World War III, if it 
occurs, will certainly be the worst of all.  And most scary to us Americans, at the rate we’re 
going, World War III is likely to be the U.S. versus the rest of the world!  In an international 
survey conducted in 2006, the people of the world deemed G.W. Bush and his Republican Party 
more dangerous to world security and peace than Iraq, Iran and North Korea combined.  

Recognizing the destructive nature of war, it is surprising that man has not been able to 
find alternative means to settle differences.  Some knowledgeable people are convinced that 
selfish, aggressive behavior is built into human nature, and that these negative behavioral 
components are likely to dominate social evolution as long as human societies survive.  More 
optimistic people hope and even believe that mankind can use logical deduction and reason to 
find less destructive solutions to our disputes.  While I personally believe that aggressive 
behavior is a genetically programmed human trait, I consider it not only desirable, but even 
imperative for the future of the human species and the biosphere, that we rise above our 
genetically determined animal nature through the use of reason.  I am not convinced that this 
goal is unreasonable.  

In considering the nature of war, let’s first ask if war is restricted to humans.  The answer 
is a resounding “NO.”  Whole colonies of bees or ants will turn against another, usually for 
selfish purposes, to gain the resources and territories of the opposing colony.  In such instances, 
the former colony is the aggressor, envying and desiring the position or possessions of the other, 
frequently out of need.  The second colony, with adequate resources, then must fight to defend 
its wealth, often at tremendous cost to both sides. 

Primates exhibit differing degrees of social antagonism, depending on the species and its 
social structure.  In the male-dominated society of our closest living relative, the chimpanzee, 
males can be aggressive and brutal.  They fight, sometimes to the death, both among themselves 
and with other primate species such as the baboon.  On the other hand, in the female-dominated 
Bonabee society, there is little outwardly aggressive activity.  The males very seldom fight; 
instead, the dominant females offer sex to an antagonistic male, and sexual release causes the 
aggressive energy to dissipate.  Because of this practice, Bonabees lead a peaceful but 
promiscuous lifestyle.  Put the women in charge, and you can be sure they’ll find a better 
solution.  So there’s hope!  The problem is simply excess testosterone.  

Now let’s examine a well-studied human society, the Polynesian culture on Easter Island 
(see essay “The Rise and Fall of Civilization”).  According to archeological studies, people first 
arrived on Easter Island in about 400 AD.  Conditions were favorable with the availability of 
excess resources, so over the centuries, their numbers increased, eventually to about 12,000 
people.  The population peak occurred about 1,000 years after their arrival, in 1400 AD.  
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However, by this time the people had chopped down the trees to build canoes and homes, to 
provide firewood, and for other purposes.  They had depleted the soil of nutrients through
agriculture and erosion, and they had killed off most of the island wildlife.  Suddenly, for the 
first time, these people discovered that resources were no longer available to support their 
numbers.  What was the result?  Warfare, cannibalism and death.  This peaceful unified society 
quickly transformed itself into one in which warring factions dominated the scene.  

Sifting through the garbage heaps of generations of the Easter Islanders, archeologists 
discovered that first in about 1500 AD, the bones of mice, rats and other rodents that had never 
previously been among the discards of the Easter islanders, began to appear.  Then human bones 
began making up a larger proportion of the bones in the garbage heaps.  And for the first time in 
the history of these islanders, arrowheads and spear points began to litter the countryside.  
Warfare became a destructive force as people began fighting for the dwindling resources, and the 
population declined, eventually to just 1% of its peak value.  

Easter Island is in a remote location, distant from any other land source, so before the 
advent of modern ships and airplanes, the people there were truly isolated.  The same is true of 
planet Earth today; our Earth is an island, so distant from any other inhabitable land, that we 
have no alternative but to use the resources of our closed system.  It is obvious that if human 
society is to continue in a non-warring state, we must reduce our numbers and live sustainably.  

In October of 2003, the U.S. Department of Defense made public a study in which the 
conclusion was drawn that global climate change and resource depletion pose major threats to 
national security.  The report warned that global climate change is likely to result in sudden, 
cataclysmic environmental events rather than a gradual, manageable rise in average temperature.  
Such events could, for example, result from the increase in sea level with more intense storms 
and hurricanes.  These would trigger more battles between the survivors for food, water, 
habitable land and energy.  Violence and social disruption would compromise national security 
and lead to military confrontation triggered by the desperate need for essential resources.  
Conflicts over ideology, religion and national honor would fade into oblivion except for the 
purpose of resource domination.  

As the 2003 Pentagon study made clear, great danger would result from the disintegration 
of entire human societies, coinciding with wholesale starvation, mass migrations and recurring 
conflict over resources.  This would create a sense of desperation, which would in turn lead to 
offensive aggression against countries with greater stocks of vital resources.  The study 
concluded that in the future, environmental perils will dominate security agendas throughout the 
world.  

In 2006, these conclusions were reiterated by British Defense Secretary John Reid.  He 
warned that global climate change and dwindling natural resources are combining to increase the 
likelihood of violent conflict over land, water and energy.  Reid’s prediction of an upsurge in 
resource conflict is exemplified by the generally accepted conclusion that “the lack of water and 
agricultural land is a significant contributory factor to the tragic conflict we see unfolding in 
Darfur.”  “We should see this as a warning sign,” Reid said.  Reid’s speech represents an 
expression of the growing trend in strategic circles to view environmental and resource effects, 
rather than political orientation and ideology, as the most potent source of armed conflict in the 
decades to come.  

This assessment has not yet penetrated the White House and other bastions of head-in-
the-sand thinking.  Nevertheless, it is clearly gaining ground among scientists and thoughtful 
analysts around the world.  For the most part, public discussion of global climate change has 
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tended to describe its effects as an environmental problem.  Components of this problem include 
threats to safe water, arable soil, temperate forests, certain valuable species, and so on.  Thus, 
climate change is generally recognized by scientists as a potent threat to the environment; in fact, 
the greatest threat imaginable.  But viewing climate change MERELY as an environmental 
problem fails to do justice to the magnitude of the perils it poses.  

John Reid concluded his speech saying that those without means to survive will invade or 
migrate to regions of the globe with greater abundance.  This will create endless struggles 
between resource “haves” and “have-nots.”  It is this prospect, more than anything else that 
worried John Reid.  As Reid’s comments indicated, no society, however, affluent, will escape 
involvement in these forms of conflict.  We can respond to this prediction in either of two ways: 
by relying on fortifications and military force to provide some degree of advantage in the global 
struggle over resources, or by taking meaningful steps to reduce the risk of cataclysmic climate 
change.  

The ever-increasing price in blood and money required to pay for the maintenance of our 
different lifestyles through military might, will eventually exceed our means and destroy us.  Our 
only hope for a safe and secure future lies in working with, rather than against, the rest of the 
world.  We must make sure that the human population does not remain in excess of our planet’s 
carrying capacity.  Since estimates are that we are already in overshoot by at least 3-6 fold, the 
requisite rational choices, although drastic, should be clear to anyone, regardless of ideology or 
political persuasion.  Let’s be sure we act to do something about it before it’s too late.  And this 
we need to do together, as a world community!   

Slum Cities: Cities Within Cities

Human population growth generates one of the most frightening problems facing 
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mankind.   Millions of people migrate from the countryside to large cities every year, in search 
of employment and a better standard of living.  Many of these migrants are poorly educated with 
no professional skills.  They become a pool of cheap labor.  In most countries, there is little to no 
legislation to protect them from occupational hazards.  They are exploited as laborers with 
minimal remuneration.  The outcome is more often than not disruption of family ties, drug 
addiction and disillusionment.  Hopes become illusory, and immense human suffering, both 
physical and psychological, results.  An increased probability of death also results.  Very few 
migrants realize their dream.   

The 2001 census in India reported the population of Greater Mumbai (formerly Bombay) 
as 11,914,398 million people.  The slum population was reported to be 5,823,510 people, nearly 
50% of the total.  The level of poverty suffered by these inhabitants is only equaled by the 
injustice and discrimination they must endure.  A similar situation exists in many other cities.  
Even in developed countries, slum cities can be found as a component of virtually every major 
city.  

The experiences of millions of people trying to exist in a crowded land area without 
adequate infrastructure is a tale of two cities, with one inside the other.  Most unfortunately, we 
are not observing a trend towards solutions of this problem.  How can infrastructure provide 
comprehensive healthcare or birth control services?  How can infectious diseases be effectively 
combated when each apartment houses a dozen unregistered people?  How can we provide these 
people with water, food, waste disposal and pollution control?  Are transportation services 
adequate to even allow these people to maintain a job?  Is justice available to these people, or 
must they live in a dog-eat-dog world?  Do land ownership policies force them out of homes and 
create mass misery?  Do these people have educational opportunities?  These are questions that 
face every slum city worldwide.  Perhaps infrastructure is of greatest importance.  Only when it 
is adequate can improvements be forthcoming.  How long can these slum cities continue to grow 
before the infrastructure of an entire city collapses?  

The counter argument is that cheap laborers will result in economic growth, and at least 
some human lives will improve.  It's a roulette game at best with the odds against every migrant.  
Economic growth is finite, depending on the resources available.  It has limits that are controlled 
by the laws of nature not by human-created rules.  Natural laws cannot be broken because they 
are absolute.  Societal rules can be broken because they are arbitrary.  They often disregard the 
protection of a large but underrepresented segment of society.  

Unfortunately, the natural laws are unforgiving.  Entropy keeps increasing, ultimately 
leading to chaos as numbers of inhabitants increase.  Heat is generated as a waste product of 
many human-created and natural phenomena.  When non-renewable energy reserves are gone, 
they cannot be reintroduced.  If urban growth is economically beneficial, why do slums and their 
inhabitants continue to increase?  If they are beneficial, whom do they benefit?  

The answers are simple.  There are already too many people in megacities, and women 
worldwide do not have the freedom or opportunity to limit their own fertility.  Young mothers do 
not want to watch their children suffer and die; if their children live, they want to see them living 
under fair, non-repressive, economically comfortable conditions.  However, this ideal is seldom 
realized.  Humans are exploited for the economic gain of others.  

To solve the slum city crisis, people must be able to control their own fertility.  The 
current 6.5 billion people on the planet is too many by all educated estimates.  We are way 
beyond our planet’s carrying capacity.  An increasing human population only worsens the burden 
on our common biosphere.  Given the current rate of species extinction, expected to increase 
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dramatically due to global warming, we know that we are not and cannot sustain the lives of 
ourselves and the other species on Earth.  Something MUST give.  A pandemic with the current 
human population will be very different from the pandemics of the past.  It will involve far more 
suffering, affecting far greater numbers of people.   

To expect organizations such as the United Nations and the World Health Organization to 
deliver infrastructure to slums proves a nearly impossible challenge, even in the best of times.  
Such a prospect will become an insurmountable challenge once a disaster has occurred.  
Countries must control their population growth and realize that economic sustainability depends 
upon population stabilization.   It is obvious that the wealthier, developed countries must provide 
the means to achieve this all-important goal.  

Are Megacities Sustainable?

Increasing numbers of people are moving to cities, causing urban populations to expand.  
In 1900, only 13% of the world’s people lived in cities, but by 2000, the percentage had 



53

increased to 47%.  Soon, over 50% of the world’s people will live in cities.  Several questions 
arise related to this movement: (1) How rapidly are people moving to cities?  (2) What are the 
benefits to having a larger urban population?  (3) What are the detriments of such a move?  (4) 
Are city folks taking major risks compared with people living in rural areas?  (5) If so, what are 
these risks, and how can they be avoided?  

Recently, B.R. Gurjar published an article entitled “Mega Cities: City-States of the 
Future.”  In this article, he points out that cities contribute enormously to a nation’s economy 
provided that they can manufacture or otherwise generate products that are of global value.  In 
fact, some cities specialize in just one or a few commercial products, say, automobiles, 
computers, or drugs, so that the people of that city depend on a relatively small number of 
industrial enterprises for jobs.  Moreover, the primary product produced by a particular urban 
population may result from the presence of a single company, and its presence in that city 
reflects the decisions of just a few executives.  Decisions to hire, fire, maintain or close a facility 
can therefore be made on short notice even though they affect the lives of thousands.  

Gurjar defines a megacity as one that has a population of over 10,000,000.  While there 
were only two megacities in 1950, New York and Tokyo, with populations of 12.4 and 11.3 
million, respectively, we now have 20 such urban centers worldwide with populations sometimes 
exceeding 20,000,000.  This tremendous rise results both from astronomical global birth over 
death rates and from the migration of rural populations to the cities.  Let’s examine these two 
primary causes in more detail.  

Every day, there are over 200,000 more people on Earth than the day before; 200,000 is 
the minimal number of births over deaths worldwide in a single day!  Moreover, about 1% of the 
world’s rural population moves from the country to the cities every two years.  This amounts to 
an average increase in the urban population of roughly 15 million people per year, due solely to 
migration.  Urban fertility rates, generally lower than rural fertility rates, but nevertheless 
appreciable, particularly in third world countries, plus the tremendous influx of people from the 
country, accounts for the rise in the urban population.  

In contrast to country life, cities depend on extensive infrastructural support systems.  
These provide food, water, energy, transportation, lodging, information transfer, recreation and 
other necessities.  The sudden loss of a city’s infrastructure due to a natural or man-created 
disaster would be expected to promote human suffering of a magnitude that far surpasses 
anything that could have occurred in the past with a less centralized population living in a rural 
setting.  This fact emphasizes one of the primary risk factors associated with urban life.  

Past examples of urban disasters abound: The great San Francisco earthquake and fire of 
1906 caused thousands of deaths and tremendous loss of property.  In fact, most of the city was 
destroyed, and two-thirds of the population, some 225,000 people, suddenly found themselves 
homeless.  The same disaster today, occurring in any one of our megacities, could cause 10- to 
100-fold more damage, homelessness and loss of life.  In this regard, it is important to note that 
in addition to San Francisco, Los Angeles and Delhi, which fall within major quake zones, have 
made no provision for the millions of people who would lose their homes if such a quake were to 
occur.  

The two hurricanes that hit the Gulf Coast last year devastated New Orleans and Biloxi, 
and would have done the same in Galveston and Houston if the winds hadn’t shifted at the last 
moment.  Global warming is believed to have greatly increased the intensity and duration of 
these hurricanes.  Such storms are likely to become increasingly destructive with time.  The 
devastation observed for New Orleans will become a recurrent theme as the oceans increase in 
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temperature and sea levels rise.  All coastal megacities are potential targets, and most megacities 
are coastal.   

Extremes of weather conditions can bring sudden, unexpectedly heavy precipitation.  
Heavy rainfall and consequent mudslides and wall collapse in Mumbai, India brought the city to 
a virtual standstill in one day, on July 29, 2005.  Thirty-seven inches of rain fell on the city 
within a 24-hour period, more than had ever been observed for an Indian city in all of recorded 
time.  Thousands were killed.  Was this another consequence of global warming, or was it 
merely a chance event?  If the former, then such extreme occurrences can be anticipated to be 
more frequent in the future.  In fact, this is exactly what the experts on climate change have been 
predicting!  

The 2003 heat wave in Europe led to tens of thousands of human deaths as well as 
extensive wild fires, particularly in Spain and Portugal.  The increased incidences of forest fires 
in the Western United States over the past few years, especially during the heat wave of 2003, 
resulted in loss of natural resources as never observed previously in recorded history.  Global 
warming again played a major role.  With a global economy, such events almost anywhere in the 
world can have adverse effects on the security of urban life.  

Consequences of war are often devastating.  One atomic bomb can ruin the whole day for 
millions of people living in close proximity in a megacity.  The same bomb dropped in the 
country would have long-term environmental consequences, but would not cause comparable 
loss of human life and property.  Moreover, militant countries usually target cities.  War is just 
one of many potential man-promoted forms of devastation that would affect urban populations 
far more than rural populations.  

With the growth of urban populations, dependencies on modern technologies increase.  
Estimates indicate that for the urban U.S. population, a majority of food products travel over a 
thousand miles before reaching the consumer.  We depend on a truly global economy where 
coffee comes from South America, pineapples are from Hawaii, apples are from the State of 
Washington, and citrus comes from California or Florida.  Interference with crop production, 
transportation or storage can cause major hardships to urban populations.  Such hardships are not 
felt by rural populations that produce their own food locally.  Moreover, using our current means 
of transportation, the further a product is transported, the more fossil fuels must be burned, 
contributing to global warming.  A global economy MEANS sensitivity to natural and man-
promoted disasters.  Regardless of whether a war, a hurricane or economic manipulation is 
responsible, millions of people can lose their sense of security and their lives.  Disasters of this 
magnitude were unheard of in the past.  

Food and water availability are interlinked.  Affluent populations tend to eat more meat, 
much to the detriment of their own health and the environment.  Raising meat in the U.S. is 
responsible for one-quarter of the land use and nearly one-half of the water consumption.  The 
statistics are similar in many other countries.  The harmful impact on the environment of eating 
meat is estimated to be 25 times that of eating plant products.  While some have claimed that 
urbanization should allow for reforestation and restoration of natural habitats, the sobering facts 
suggest that positive effects will be minimal compared to the negative ones.  

It is well established that disease transmission is greatly enhanced when the population 
density increases, particularly when and where squalid conditions exist.  In many megacities 
worldwide, the unavailability of sterile water and/or adequate sewer systems promotes the 
likelihood of epidemics.  This probability is enhanced by the continual appearance of new human 
diseases such as AIDS, SARS, and avian flu as well as by the reoccurrence of old diseases such 
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as tuberculosis, cholera and plague, due to the evolution of drug resistant fungi, protozoans, 
bacteria and viruses.  Moreover, global warming, with ambient temperatures approaching body 
temperatures, will facilitate disease transmission, particularly those mediated by insects and 
microbes.  Combine these problematic situations with unanticipated natural or man-made 
disasters that can compromise infrastructural stability, and the consequences to an urban 
population can be devastating.  

Increased local pollution is still another consequence of urbanization.  Today, children 
raised in Los Angeles have 15% less lung capacity than kids raised in a rural environment.  Local 
air pollution is the cause.  Statistical analyses have also shown that urban populations suffer from 
substantially higher cancer and disease frequencies than rural populations.  Although causal 
relationships have been less easy to establish, all racial types suffer from increased rates of these 
diseases when living in cities.  The causes are not difficult to imagine.  

As the numbers of megacities in the world increase, environmental and health risks 
increase proportionally causing a rise in mortality rates.  Only a single humane solution is likely 
to provide long-term relief from this precarious situation: reduction in the human population.  
While conversion to more sustainable lifestyles and minimizing pollution will help, these 
advances can only be considered to be short-term solutions.  As long as human populations 
continue to increase and become concentrated in urban centers, both immediate health problems 
and long-term environmental consequences will persist.  Moreover, the unfortunate 
consequences of unexpected but increasingly probable disasters can be expected to be 
proportional to population size.  

For achievement of human health, safety and a sustainable metropolis, the solution 
requires diminution of the global human population.  Numerous studies conducted worldwide 
have shown that this goal is attainable through the free provision of birth control and abortion 
services worldwide.  Such a prospect is eminently achievable in today’s societies, provided that 
wealthy countries are willing to make the financial means available to third world countries.  
This is estimated to cost a mere $40 billion per year, a small fraction of what the U.S. now 
spends for war and destruction in Iraq with no benefit to anyone.  When birth control and 
abortion are provided, and women make the decisions, fewer babies are born, regardless of the 
social, economic and educational levels of the women involved.  

Although the need to promote this all-important goal is now recognized by all of the 
experts, implementation of such a program has, in the past, been thwarted by irrational thought.  
Educated citizens of all developed countries have the responsibility to come out of the closet, 
become vocal, and confront the mighty irrational elements of society.  Only socially responsible 
politicians can be tolerated.  A major effort must therefore aim to overcome irrationality through 
logic, deductive reasoning and education so as to promote the best possible course of action.  
Selfish, short-term interests must be recognized for what they are.  Maximal benefit for all world 
citizens must be sought.  

B.R. Gurjar.  Mega Cities: City-States of the Future, The Financial Express, vol. 44, #197, 
Mumbai, Nov. 2005, p. 6.
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Environmental Rules to Live By

The continuing assault by humans on the Earth's biosphere represents the most serious 
form of terrorism yet to have been inflicted by any one species on this planet.  It has already led 
to the extinction of thousands of innocent species, an estimated 20,000 species per year, and is 
expected to cause the extinction of at least one-quarter of all species on Earth within the next 25 
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years.  Biosphere terrorism is directly due to the 6.5 billion humans now on Earth who are bent 
on their own survival and reproduction.  In the process, they are using and wasting non-
renewable resources while polluting the environment shamefully.  The ultimate consequence is 
and will increasingly continue to be suffering, despair and death of people – by the billions.  

Human population growth and global climate change present far more serious and 
important challenges than terrorism or trade disputes.  The latter, but not the former issues, are 
items of focus by many shortsighted governments.  How is it that our governments feel justified 
in devoting hundreds of billions of dollars to combat national terrorism while spending 
NOTHING on biosphere terrorism?   What's worse, inconsequential issues such as legalizing the 
use of certain drugs (like marijuana), same sex marriage and immigration get certain God-fearing 
Christian folks all riled up when the benefits of the very topics they oppose outweigh the 
detriments ten fold.  It is hard for us to understand how these exothermic issues can be 
considered against the will of a Christian God considering the fact that there is no mention of 
these issues in the New Testament.  What appalls us is how un-Christian most Christians are.   

Bringing our planet to boil through global warming when recognizable solutions are 
available is exceedingly disturbing.  We can rationalize our government's priorities only in terms 
of irrational religious fervor, misguided ethical values and institutionalized corruption.  Social 
and economic explanations further suggest that mankind is driven largely by greed and 
ignorance, not by knowledge and reason.  

Why are governments more concerned about terrorism and regional wars than global 
climate change and uncontrolled human population growth?  Part of the answer lies in the fact 
that governments and their modes of operation were designed during a time when the human 
population and global climate change were not yet problems.  These issues are therefore outside 
of the realm of traditional day-to-day government operations.  

Unfortunately, too many people act in accordance with traditional values shared by their 
parents and grandparents.  They lack the foresight to see that our global problems are different 
today than they were one or two hundred years ago, and that we need to instigate radical policy 
changes if we are to survive.  Tradition is one of the major explanations for why certain 
governments have not evolved or modernized to solve the most important problems facing the 
world community.  

National governments must implement ecologically correct solutions that encompass 
proper global environmental protection.  These measures may allow achievement of some 
economic objectives, but not others depending on the consequences of these endeavors.  A 
majority of the citizens in our developed democratic countries already recognize what is at stake; 
they must insist that our governments act accordingly.  National economic objectives must never 
be given priority over global environmental matters.  

Excess consumption due to waste, coupled with uncontrolled human population growth 
due to the unavailability of birth control and abortion services, is simply not acceptable.  
Destruction of habitats, loss of biodiversity, and disregard for our common biosphere spells 
disaster for all.  Immense human suffering is and will continue to be a consequence felt by 
everyone, particularly in poor nations, even though the greatest damage results from the excesses 
of the more affluent countries.  

Statistics show that the wealthy people of the world depend upon large numbers of the 
poor to ensure and maintain their affluence.  Unfortunately, they do so at the expense of all, 
including themselves and their offspring.  An example is the immense amounts of greenhouse 
gases emitted by wealthy nations compared to the much smaller amounts emitted by the poorer 
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countries.  It's the wealthy, oblivious Hummer drivers who are the greatest offenders!     
Now that we agree on the priorities that we ought to live by, we can ask: What are some 

actual and possible solutions that individuals can implement to reduce the assault on our 
common biosphere?  Here are just a few to think about and act upon.  

1. Reduce, reuse and recycle products of all types.  Before consuming, think: do I really need or 
even what this item that has been advertised so persuasively?  
2. Walk, cycle and use public transportation whenever possible.  The form of public 
transportation chosen for use should be the least polluting.  Think: Is my interest in traveling in a 
motorized vehicle as important as the consequences?   
3. Use energy efficient appliances and electronics, and only when needed.  Think: Is there a 
better way?  And then make the effort to find the answer.  
4. Optimize insulation in residential and commercial structures.  Use energy requiring 
temperature control systems only when needed.  Think: Is my immediate comfort as important as 
the discomfort to future generations?   
5. Use fuel efficient, lower polluting vehicles, and only use them when the use of such a vehicle 
is required.  Research the options available so as to identify the best solutions.  
6. Stop or minimize the use of pesticides and other long-lasting toxins and drugs.  Don’t use 
these substances preventatively; reserve them for actual emergencies.     
7. Eat locally produced foods to minimize transportation costs and fuel wastage.  For health, 
environmental and ethical reasons, minimize meat consumption.  Think long term: What diets 
will allow me to live a more healthy, fulfilled life?  
8. Plan and implement eco-friendly activities for vacations; it can be fun being responsible, 
especially if you care for your children and grandchildren, present and future.  
9. Minimize commuting distances when possible.  Rather than a Sunday “joy ride” in your car, 
try a “joy ride” on your bike!  Try a walk through the woods, along a lake or at the seaside.  
10.  Be involved and educate yourself and others; question incorrect environmental decisions, 
particularly the obvious ones; then let your voice be heard.  Insist that responsible action be 
taken.    
11. Vote for political parties that have the best environmental platforms; above all, support 
proper birth control management.  Remember, that since our politicians are under tremendous 
pressure to follow party lines, political parties unfortunately have become more important than 
the politicians we elect.  
12. Think of yourself as a global environmental citizen and act accordingly.  Let others know of 
your views and boast of your insightful goals.  Ask others to think for themselves so as to 
become more environmentally responsible.  

These are some examples of beneficial acts that can make a difference.  A sustainable 
biosphere is possible with the achievement of ecological, social and economic objectives if we 
implement reduced human population growth as well as reduced activities that contribute to 
global climate change and species extinction.  The laws of thermodynamics dictate that if you 
have billions of humans consuming resources, generating waste, heat and pollutants, our 
biosphere will be permanently altered.  The fundamental laws of Nature cannot be broken.   
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The New Renaissance

             About one hundred species go extinct every day.  Why exactly are they becoming 
extinct?  Are they just running out of air, water or space?  No, they are becoming extinct because 
they have something we need.  In essence, we need the living stuff they’re made of.  We need 
their biomass in order to maintain our biomass.  Here’s how it works.  Go down to Brazil, find 
yourself a hunk of rain forest, and cut it down or burn it.  Now bring in a herd of cows, or plant 
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potatoes, pineapples and beans.  All the biomass that was formerly tied up in birds, insects and 
mammals living in that forest is now going into food for us.
             We need to cause a hundred species to go extinct every day in order to maintain the 
biomass of six billion people.  It’s not an accident; it’s not an oversight; it’s not carelessness.  In 
order to maintain our population for one more day, we need the biomass of one hundred species.  
We are turning these species into human flesh.

Most people, I’m afraid, tend to think “Well, so what?  Humans belong to an order of 
being that is separate from the rest of the living community.  Since we’re separate, it doesn’t 
matter how many species we destroy.  And since we’re superior to them, we’re actually 
improving the world by replacing them with us!”
             We’re like people living in the penthouse of a tall brick building.  Every day we need 
one hundred bricks to build and maintain our walls, so we go downstairs, knock a hundred bricks 
out of the walls below, and bring them upstairs for our use. 36,500 bricks each year.
             It’s evident this in not a sustainable way to maintain a building.  One day it’s going to 
collapse, and the penthouse is going to come down along with the rest.  Making a hundred 
species extinct every day is similarly not a sustainable way to maintain a living community.  
Even if we’re at the top of that community, it’s going to collapse without its foundation, and 
when it does, being at the top won’t help us.  We’ll come down along with all the rest.
             It would be different, of course, if a hundred extinctions per day were just temporary, but 
it’s not.  And the reason it’s not, is that, clever as we are, we can’t increase the amount of 
biomass that exists on this planet.  We can’t increase the amount of land and water that supports 
life, and we can’t increase the amount of sunlight that falls on the Earth.
             All we can do is shift the biomass from one bunch of species to another.  We’re 
systematically shifting the biomass of species we don’t care about into the biomass of species we 
do care about: into cows, chickens, corn, beans, and tomatoes.  We’re systematically destroying 
the biodiversity of the living community to support ourselves. 
             It’s conservatively estimated that our population will increase to nine billion by the 
middle of the century – and people take in this hair-raising piece of information calmly.  No one 
screams.  No one faints. People are as untroubled about our mushrooming population as they are 
about those one hundred daily extinctions.  They see no reason to get excited, because they 
firmly believe that humans belong to an order of being that is separate from the rest of the living 
community.  They don’t see that the extinction rate is going to increase as our population 
increases.  What’s worse, when we make species go extinct, we don’t gain 100 percent of their 
biomass.  A great deal of it is simply lost, contributing to the desertification of the planet. 

If people are still living here in two hundred years, they’ll know that humanity doesn’t 
belong to an order of beings that is separate from the rest of the living community.  They’ll know 
this as surely as we know now that the earth revolves around the sun.  I can tell you with 
confidence, that something extraordinary is going to happen in the next two or three decades.  
The people of our culture are going to figure out how to live sustainably – or they’re not.  Either 
way, it’s going to be extraordinary.
             We’re not just helpless bits of cork bobbing in the tide of history.  Each of us is about 
where Galileo was when he was told in no uncertain terms to shut up about the Earth moving 
around the sun.  As far as the gentlemen of the Roman Inquisition were concerned, the earth’s 
movement around the sun was a wicked lie they had to suppress.  But as he left his trial, Galileo 
was heard to mutter, “All the same, it moves!”
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             Surprisingly little hung on the matter.  The future of humanity didn’t depend on 
destroying the medieval picture of the solar system.  But the future of humanity does depend on 
our destroying the medieval picture of humanity’s relationship to the living community of this 
planet.

What we must have – and nothing less – is a world of people with changed minds.  
Scientists with changed minds, industrialists with changed minds, schoolteachers with changed 
minds, and even politicians with changed minds.  The politicians will be the last, of course. 
Which is why we can’t wait for them or expect them to lead us into a new era.  Their minds 
won’t change until the minds of their constituents change.
             Changing people’s minds is something each of us can do, wherever we are, whoever we 
are, whatever kind of work we’re doing.  Changing minds may not seem like a very dramatic or 
exciting challenge, but it’s the challenge that the human future depends on.  It’s the challenge 
your future depends on.

Our Human Population and the Planet

Projections released by the UN show the global human population is likely to rise by at 
least 2.5 billion to nearly 10 billion by 2050.  It is clear that the world needs to wake up to the 
devastating effect our species is having on the climate, our planetary ecosystems and human 
survival prospects.
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Year after year, population figures are released that spell increasing crises for all of us.  
Yet they are met with a deafening silence.  Everything we manage to achieve for the natural 
environment will be wiped out by the 70-80 million extra people each year who need space and 
resources to survive.  Population is a sensitive issue, but it is time to stop worrying about causing 
offence or a possible backlash.  We need to rein back human numbers, humanely and 
democratically, for the sake of the planet and all living organisms on it.

Since our activities are the source of rising carbon dioxide emissions, each increment in 
the world’s population makes it more difficult to tackle climate change.  According to the 
Intergovernmental Panel on Climate Change, the annual average world per capita carbon 
emissions is 1.2 tons, or 4.4 tons of CO2.  An extra 2.5 billion people would be expected to 
generate about 3 billion extra tons of volatile carbon.  This is nearly twice the current emission of 
the USA, which are roughly 1.6 billion tons of carbon per year, about one-third of the world’s 
total.

All living organisms, including humans, are at a risk from human population growth.  
The massive growth through the twentieth century has had more impact on biodiversity than any 
other single factor.  The evidence is overwhelming: Environmental protection will be impossible 
to achieve with continued population growth in underdeveloped countries.  Everyone must 
recognize the relationship between population and the environment and act accordingly.  
Appropriate action by developed countries including the USA involve funding birth control 
worldwide.  This is estimated to cost about 40 billion dollars per year, a tiny fraction of the 
money the US taxpayer has been forced to pay for the devastating Iraq war.  What a shame our 
dollars have not been spent to benefit humankind.

Water Crises

One in three people worldwide live in water-scarce regions.  Particularly in the Middle 
East and Africa, leaders have warned of water shortages caused by surfing populations and 
climate change.  Then, in March 2007, the World Bank put out a report from Cairo urging 
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governments to improve their water resources.  The report concluded that water availability per 
person worldwide will drop to half by 2050.

Many countries already face crises in meeting water demands, and water rationing, even 
in certain parts of the U.S., seems inevitable.  Water shortages are expected to have long-term 
effects on economic growth, putting increasing pressure on public budgets.  They are certain to 
cause poverty and exacerbate social tensions within and between communities.  Accountability 
of government agencies and water service providers is needed; transparency will be essential, 
allowing the public to know why decisions are made and what is meant to be achieved.  
Otherwise discontent and violence could result.

While water shortages are likely to affect Africa and the Middle East first and the most 
seriously, the price of water has been increasing throughout the world.  For example, over the 
past five years, municipal water rates have increased by an average of 27% in the United Sates, 
32% in the United Kingdom, 45% in Australia, 50% in South Africa, and 58% in Canada.  In 
Tunisia, the price of irrigation water increased fourfold over the last decade.

The price of water is largely determined by four factors: (1) the cost of treatment, (2) the 
cost of transport from its source to the user, (3) the total demand for the water, and (4) price 
subsidies.  The cost of transporting water is determined largely by how far it has to be carried 
and how high it has to be lifted.  Growing cities and towns often have to go hundreds of miles to 
find the water needed to satisfy their increasing thirst.  For example, Southern Californian cities 
such as San Diego import water from the Colorado River, nearly 300 miles away.  Moreover, to 
bring it up to acceptable standards for human consumption, this water must be diluted with water 
from the North, which comes about 700 miles.  As metropolitan areas grow, transport distances 
must unavoidably increase.  For example, China is currently constructing two canals that are 
1,156 and 1,267 kilometers long to transfer water from the Yangtze River to Beijing and other 
growing areas in the northern provinces. 

Pumping water from underground sources, or pumping it over land to higher elevations, 
is energy-intensive.  500 cubic meters of water raised a height of 100 meters requires some 200 
kilowatt-hours of electricity.  The costs, already appreciable, are constantly increasing as are 
expenses for pumps, wells, and piping materials.  Mexico City, at an elevation of about 2,200 
meters, has to pump some of its water supply up over 1,000 meters.  The operating costs alone 
amount to $130 million dollars annually.  Pumping this water requires more energy than is 
consumed by the entire city of Puebla, home to 8 million people!

In India, water scarcity has prompted some farmers to profit by selling their water instead 
of farming.  The water they formerly used to irrigate their crops is pumped from their wells and 
trucked to nearby cities.  These farmers harvest water rather than food!  At the same time, they 
are causing dangerously rapid decreases in underground water tables.  Similar practices are 
becoming prevalent in many other parts of the world.

In most countries, consumers don’t pay the actual cost of water because governments 
subsidize the water supply.  This has some obvious benefits, but under such arrangements, the 
people don’t come to appreciate what they are receiving.  Sometimes water is available for 
almost nothing.  This leads to excessive waste; the average American household, for example 
consumes about 500 cubic meters (~130,000 gallons) of water per year, or about 300 gallons per 
day, equivalent to the water used by an entire village in Africa in the same period of time.

Governmental water subsidies are costly, but they are nevertheless provided in virtually 
all megacities worldwide.  For instance, water revenues in the city of Delhi are less than 20% of 
what the city spends to provide water.  Moreover, farmers in California’s Central Valley use 



64

roughly one fifth of the state’s water and pay on average slightly over 1 cent per cubic meter.  
This value is just 2% of what Los Angeles pays for its drinking water; it is only a tiny fraction of 
the replacement value.  Consequently, many farmers have given up farming.  They can make 
more money by selling their water to the cities!  On the average, nearly 40% of municipal 
suppliers worldwide do not charge enough for water to even meet their basic operating costs.

Subsidies often benefit higher-income families more that the poor.  Urban slum residents 
in developing countries frequently have no access to municipal water supplies and instead 
purchase water from private purveyors who bring it in by truck.  Because unscrupulous vendors 
often control the distribution, prices are very high.  For instance, in several Asian cities, 
households forced to purchase water from private vendors, pay more than 10 times as much as 
middle-income families that are connected to the municipality’s distribution system.  The poorest 
households in El Salvador and Jamaica use more than 10% of their income to satisfy basic water 
needs, while those in Uganda spend an estimated 22% of their income on water.

Water is currently managed as if it were nearly worthless.  It is, in fact, an increasingly 
scarce life-sustaining resource.  One step towards rational water management might be to place a 
price on water that reflects its value.  This could be expected to result in price increases that 
would disproportionately affect low-income families.  To avoid this problem, a block rate pricing 
system could be instigated where a low level of consumption – that required to satisfy basic 
needs – is cheap, with prices increasing with the higher levels of consumption.  In Osaka, Japan, 
for instance, users pay a set monthly fee that includes 10 cubic meters of water; beyond that, 
prices increase in steps, more than quadrupling for high volume users.  Ensuring that the poorer 
households have the requisite water protects them from price gouging by private vendors.

Although pricing water at a fair rate might create political and social problems, it should 
lead to greater frugality and eliminate and drain on government budgets.  Higher prices could 
force farmers and industries to use water more efficiently.  It would encourage everyone to buy 
more water-efficient appliances and reduce the amount of water wasted.  Many efficiency 
improvements are relatively inexpensive and pay for themselves.  Moreover, any improvement 
that reduces hot water use is doubly advantageous over time because it saves energy as well as 
water.  Such practices are desperately needed in order to give the Earth the opportunity to renew 
itself in response to the abuses of humankind.

The Big Biosphere Experiment

Our biosphere encompasses the shared existence of all living organisms, including the 
human and animal populations on Earth. As such, it is something that must be kept healthy to 
maintain stable relations between humans and Earth. That common ground we tread and the 
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social fabric we form should not be used for a global experiment, especially when the driving 
forces are human greed, stupidity, and the allure of profits. Should a select group of people be 
allowed to make money while destroying the biosphere and abusing other people?

The human population presently increases by about 75 million annually, and our growing 
numbers have been assaulting renewable and non-renewable resources with selfish ferocity. That 
trend of consumption has been occurring for centuries, but as the human population skyrockets, 
the amassed hunger for resources is turning into an unstoppable craze- with profit as the primary 
goal. Child laborers are stripped of their rights. Several billion humans lack the basic resources 
to satisfy daily nutritional needs. Such people survive on a day-to-day basis, driven to 
scavenging, while affluent people drive inefficient vehicles to restaurants. A biosphere 
dominated by such greed resembles a careless, global experiment to see how far it can be taken. 
To what extent can people profit at the expense of contemporary suffering and the threat of 
widespread future suffering?

This experiment is founded on all the wrong values. There is little justification for 
excessive consumption for the privileged while the poor have no access to resources. These 
resources are not to be snatched away by the wealthy; they belong to the Earth and all its people-
not just the power-hungry classes. Greed for wealth in a growing population leads to exhaustion 
of those resources and irrevocable damage to the biosphere. The preservation and improvement 
of our biosphere is beyond the realm of politics and national agendas. It is about survival and 
improvement of the human situation, and protection and survival of other species. It is about 
evolution towards global peace and stabilization of universal human rights. It is about a 
sustainable human population that does not consume every resource on the planet.

The big biosphere experiment has destroyed the fish stocks, laid bare the once vast 
reaches of forest, and disemboweled the Earth of its mineral innards. The result is a collection of 
wastelands gasping in the wake of massive consumption- of a select group of people willing to 
pollute and wreak havoc on our only atmosphere. Wars fought in the past century have ravaged 
infrastructure and brought suffering and death to huge numbers of people. The past century has 
seen the use of the atomic bomb in Japan, herbicide and napalm in Vietnam, and depleted 
uranium in a war in the Middle East allegedly waged against terror. These are only a few 
examples of tragic suffering that humans have brought upon their fellow beings and the Earth 
that houses them. They are assaults on both humanity and the biosphere, and clearly they are not 
the end product of rational thought. Yet we persist. Our wars are part of the feverish snatching of 
resources that work toward making things better for that select group, for those high-ranking 
figures in the corporate and political circle. This is not a rational approach to maintaining the 
biosphere.

Amid catastrophic political activities such as warfare, what is political about global 
climate change? The answer is nothing. Filtering data  and information about climate change 
through a political system simply confirms that politicians and their advisors either fail to 
understand the science, or they do in fact understand, but are too busy playing politics to act 
appropriately. Their jobs consist of maintaining international relations, internal relations, and 
economic concerns. The subject of the biosphere is something they pretend they do not have to 
worry about, something they set outside of their own jurisdiction.

It is not acceptable for our human race to use the biosphere as a lab for an economic 
experiment motivated by greed and resulting in destruction. Why? The reason is simple. When 
the experiment reaches its end, and the critters involved are left to suffer with the shattered 
remains of their terrarium, we realize that we are all involved. Even though the wealthy can 
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temporarily continue to seek profit without being directly affected, the eventual consequences of 
their greed will be resource depletion. Everything we share as living organisms will be gobbled 
up and hopelessly gone. The people of the Earth, rich or poor, will be left equally bereft of 
resources if the growing population continues to consume proportionally to their numbers. It is 
myopic stupor that has allowed humans to deplete many resources in the past. We need to look 
ahead. We cannot complete the experiment. The resulting pollution, climate change, famine, 
suffering, death, and crumbling infrastructure will leave humans struggling to survive as a 
shattered species.

We can predict the suffering caused by our own shortsightedness and actions. The 
corporate folks  at the top of the experiment are causing too much contemporary misery through 
exploitation of workers, child labor, and reckless destruction of resources. The growing 
population only means a bigger market to them. Greed is the dominating factor of their 
decisions, encouraging them to lash out in whatever way possible to maximize profit. That must 
change. With the threat of collapse on the horizon, why not decrease human population growth, 
conserve our resources, and usher in an improved society? If the exponential growth subsides in 
favor of a sustainable, constant rate, then individuals would be better off- with universal rights 
and a supply of resources that will endure the needs of a stabilized population.

Greed and violence have no place in the biosphere. If every individual were to act for his 
or her own well being, the proper action would be nurturing the biosphere, not abusing resources 
for personal gain. One person’s greed spurs the suffering of another, but everyone benefits if we 
can conserve resources to better sustain the human population. By reducing the rush for profit 
and slowing population growth, we act on behalf of humanity. All people are interconnected and 
linked to the biosphere. Cooperation for a common humanity is not a far-fetched goal. It is the 
better option of the two choices we have for our future. Intellectual and rational humans can 
come together to find the perfect range in which population growth does not run rampant and 
consume every last resource. The human population can back away from greed and quit the big 
biosphere experiment, or it can continue to grow unchecked, condemning the multitude of 
humans to suffer the consequences of its own ravenous consumption.

A Tale of Two Worlds: The Natural World and The Artificial World

The natural world is our common biosphere on the Earth and the universe. Events in the 
natural world obey the most fundamental of laws-the laws of thermodynamics, that govern 
energy and mass. In this real world, natural selection rules. Living organisms either die, or live 
and reproduce. Natural selection is cruel as we all know people who have died from diseases and 
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experienced immense suffering.  The natural world is the real world. It is a challenging world for 
people to understand. Humans who want to study, research and understand the natural world 
need to be educated in the sciences in the broadest and deepest ways possible. The natural world 
is complex and we do not even know the number of species in our biosphere.

The artificial world is the world of business, economics, war, crime, discrimination, 
religion and politics. It is a world often driven by greed, consumerism, advertising and an 
abundance ignorance about the natural world. In fact, most humans spent their entire life in this 
artificial world without understanding even the simplest knowledge about their own genetic 
code, how their own body functions and the immense complexity of our life supporting 
biosphere. They live and function in an artificial world designed by humans. They may not even 
understand how their food is grown and potable water provided. 

At some point, the people in the artificial world become ill or their house becomes 
contaminated with mold or their pets require health acre and they require the services of people 
who understand the natural world.  But in the end, once again they become part of the natural 
world as we all die. The questions we pose are- why do they spend their entire life ignorant of 
the natural world and are content to do so? Why do they not try to understand the natural world, 
global change, biosphere pollution, the basis of devastating diseases and the immense suffering 
and death that are inflicted upon humans and others species by greed, violence and ignorance? 
For a human to not understand the natural world for their entire life span is a scary thought. Yet 
they depend on the biosphere for everything- food, water, oxygen, natural resources, energy, etc.  
They want all the gifts from the biosphere without understanding it. They actually like living in 
an artificial that natural selection can crush in the blink of an eye with pandemics, emerging 
pathogens and global warming. This disconnect in human minds can only be fixed with proper 
education and the willingness of humans to understand that their artificial at the mercy of nature 
and technological fixes are not possible for all the problems we are challenged with.

The artificial world people can make the argument that the natural world people do 
understand economics, business and globalization, etc. The rebuttal is that the artificial world 
exists at the mercy of the natural world and when the natural world is polluted as much as our 
current one with 6.5 billion people and their waste; it is the natural world that will determine our 
survival. 

Desertification and Migration

With the world’s forests, farm areas and grasslands in retreat, only the deserts are 
expanding.  The U.N. estimates that six million hectares of productive land, an area almost half
the size of England, is lost to desertification every year.  Arable land per person declined from 
0.32 hectares in 1962 to 0.21 hectares in 1998 and is expected to drop further to 0.16 hectares by 
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2030.  Consequently, each year there are fewer places for environmental refugees to go.  With 
the supply of ecologically healthy land shrinking, there is increasing pressure for the world’s 
expanding human population to migrate.  This pressure is enhanced by global warming caused 
by wasteful fossil fuel consumption in rich countries and changes in rainfall patterns 
accompanied by increased frequencies of drought.

Population growth together with poverty and poor land management require increasing 
amounts of ecological resources from the shrinking forest areas and agricultural land that border 
the world’s deserts.  Agricultural techniques that improved yields up to the 1990s are now 
proving less effective.  Exhausted land is being stripped of vegetation; crop yields are faltering; 
and rural populations are being displaced from their lands in growing numbers.  Clearly, this is a 
dangerously unsustainable situation that puts the future of mankind at risk!

About a quarter of the world’s population inhabits drylands with roughly two-thirds of 
Africa falling into this category; areas near the Sahara are at the highest risk of desertification.  
The northern Sahara covers at least half of Algeria, Libya, and Egypt while the southern Sahara 
extends into much of Mali, Niger, Chad, Somalia and Sudan.  We know from historical accounts 
that much of this desert was once fertile land that supported advanced societies, those of ancient 
Egypt, for example.  In these areas, deserts are continually advancing so that conflicts over land, 
already a major problem, are expected to intensify.  Climate change will lower water absorption 
and promote windstorms that turn fertile land into dust bowls.  Increasingly restricted habitable 
land availability is likely to affect all world populations. 

Areas of fast population growth with extensive poverty exert the greatest pressures on 
land use.  Niger’s population, for example, is growing by 3.4%/year, with a fertility rate of 8 
children per woman.  Only 14% of married there use contraception.  Niger’s population is 
projected to more than triple, from 14 million in 2006 to 50 million by 2050 unless drastic 
preventative measures are taken or massive increases in the death rate result.  Just imagine the 
consequence to the already miserable quality of life!

Climate change and population pressures fuel migration.  Yet the capacity of other 
countries to absorb migrants is limited.  The impact of Sudan’s displaced peoples, where nomads 
currently fight with farmers over shrinking fertile lands, is greatest on neighboring Chad which 
already suffers extensive ecological damage.  Other continents will be able to take desertification 
refugees only at the cost of their own ecosystems.  Europe, the most likely “overspill” area for 
the excessive African populations, already suffers from weather extremes.  The growing influx 
of migrants, about 250,000 arrivals per year from Africa, approaching 1,000 per day, has already 
prompted action by the EU.  However, recent waves of economic migration into the EU 
represent only a taste of the future.  In 2005, there were 21 million environmental refugees 
worldwide, up 6% from the previous year.  The UN concluded that 135 million people globally 
are at risk of being displaced by desertification in the next 20 years.

The populations of many African countries, including Chad, Eritrea, Ethiopia, 
Mauritania, Niger, Nigeria, Senegal, Sudan, and Somalia, are expected to more that double in 30 
years if growth continues at the current rate.  In all of these countries, fewer than 20% of married 
women use any type of contraception.  This results largely from a lack of modern birth control 
availability.

Other continents are similarly threatened by desertification.  With its present population, 
India now suffers from water depletion although it expects an additional 600 million people by 
2050.  China also anticipates water shortages and encroaching deserts.  However, it has wisely 
spared the world with its one-child policy, already decreasing its population by over 400 million 
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people.  Even in the Americas where human populations per unit area are still relatively small, 
wild fires and careless land use are increasing the annual magnitude of desertification.  This is 
likely to continue as our increasing populations continue their practice of wastefulness.  
Religious rationale for restricting contraception availability should not be tolerates.  The U.S. 
currently has the highest teen pregnancy rate of all the world’s developed countries, a sad 
reflection of its antiquated birth control policies.

Reversing population growth worldwide would clearly be the most meaningful step 
towards relieving human misery and stress on global ecosystems.  To achieve this goal, it will be 
essential to provide all people, worldwide, with access to modern methods of contraception as 
well as education about the advantages of smaller families.  Governments need to act quickly, 
and developed countries need to provide the financial support.  It is obvious that in the long run, 
the donor-developed countries will benefit as much as the recipient developing country.

In 2006, the African Union Ministers of Health unanimously agreed to “adopt a plan of 
action to ensure universal access to comprehensive sexual and reproductive health services 
throughout the continent.”  Similar enlightened policies are gradually being instigated throughout 
most of the world – except in the U.S. where the current political/social atmosphere seems to 
breed a population of irresponsible ignoramuses, swayed by fundamentalist Christian doctrine.  
The U.S. is unique in many respects, particularly in its obsession with fantasy and its reluctance 
to accept reality.

Yet, cultural and religious values need not necessarily be a barrier.  In the Islamic 
Republic of Iran, the fertility rate was about seven children per woman throughout most of the 
1980s.  Then in 1989, the government, recognizing the consequence to the people’s welfare, 
launched a population reduction policy officially backed by a national family planning program.  
Their efforts achieved replacement family size in a shorter period than for any other country to 
date.  Similar national programs have recently been instigated in Pakistan and other Arab 
countries.

To further exemplify the dissociation of religion from rational behavior, densely 
populated Catholic Italy has one ot the lowest fertility rates in the world, at an average of 1.3 
children per woman; its population is actually shrinking!  Italians, nominally more than 95% 
Catholic, just don’t listen to their Pope on birth control issues.  And thank God!  With near-
desertification in parts of Southern Italy, their shrinking population will help to relieve stress on 
the environment, sparing the population the agonizing consequences: increased poverty, misery, 
homelessness, crime and death.  We can all learn from the rational behavior of others.  Many 
Americans still need to learn what most of the world already knows.

Our Most Important Knowledge

Teaching and research at any level in the educational system is challenging. If we are 
fortunate, we continue to learn throughout our lives and contribute positively to humanity. The 
body of knowledge and information currently available is immense, and no one can master more 
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than a small portion of it. The question therefore arises: what of our knowledge is the most 
important? Consequently, at the end of a student’s formal educational training period, one might 
wish to ask the following question. What is the most significant or important thing you know? 
The answers students offer are very diverse. For many people the answer is related to their 
beliefs in a supernatural entity, a God, eternal life and spiritual salvation. If we ask them to 
reconsider their answers without including the supernatural or a religious belief system, what do 
you suppose their answers would be?

Some answers that Biology students have provided are as follows:
1) All life is interconnected.
2) The cell is the basic unit of life.
3) The genetic code is universal.
4) Evolution gave rise to all living organisms.
5) Human population growth is our most significant problem.
6) Poverty and wars must be eliminated.
7) We must implement universal birth control.
8) I can save lives and ease pain and suffering as a medical professional.
9) Antibiotics save lives.
10) The human genome has been sequenced.
11) Hundred of other genomes have been sequenced.
12) Global climate change could destroy our biosphere.
13) My spouse/partner loves me.
14) I know some law.
15) I can write computer algorithms that are useful.
16) We understand some aspects of matter and energy transformations.
17) I know how to make money.
18) I am an engineer and I know how to design and build things.
19) We know the speed of light.
20) The earth is not flat.
21) I know the best stocks to invest in.
22) I know nothing of real importance.

What would your own answer be? This may be a difficult question to answer, but it is an 
important one. After all, “An unexamined life is not worth living.” 

Each person has different kinds of knowledge, and no two people know or believe the 
same things. Some of this knowledge is likely to be of immense value and significance while 
some is probably of minimal value. This suggestion substantiates the belief that the advancement 
of social humanity requires contributions from people with diverse knowledge and skill. Many 
points of views are required, for example, to evolve functional, effective democracies and move 
humanity forward towards a world where everyone has basic human civil rights.

 We will require first, collective knowledge, second, imagination, third, problem-solving 
skills, and fourth, correct action in order to rescue our common, shared biosphere from excessive 
human population growth and deleterious global change. While solving these challenges, we 
suggest that modern democratic systems of governments will best serve the good of humanity. 
Violence, war, super-capitalism, and unsustainable economic growth damage our supportive 
planet. Our knowledge must be used to eliminate poverty and hunger, prevent discrimination and 
reduce the human population, initially, at least, through the free availability of universal birth 
control. The ultimate goal is sustainability with retention of a reasonable quality of life.
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Factual information often depends on a level of enlightened scholarships. Conviction, by 
contrast, may depend on a religious belief system. How effectively an individual uses his or her 
rational mind is of prime importance to rational solution of our major problems.

Since we have posed the question of our most important knowledge, it is only fair that we 
attempt to answer it. Humans have the capacity to logically tackle the immense problems that 
confronts us. We recognize that the most critical problems we face concern the destruction of our 
environmental support system. A destructive progression of events will result from (1) our 
excessive human population, and (2) unsustainable resource consumption accompanied by 
pollution. These are the two facets of our environmental crisis. Yet we recognize that the means 
to solve these two problems are already available. And the longer we wait before providing 
lasting solutions, the greater the futility of our attempts will be. Inaction will lead to suffering of 
humans and other constituents in our biosphere to a degree never before known. We know that 
we can implement solutions leading to sustainability—we have the means at hand. We must 
overcome ignorance, irrationality and immorality so as to create lasting societies based on logic, 
reason, and justice. The achievement of any other goal is insufficient. The alternative is 
suffering, conflict, and extinction. 

Real Sustainability

“The world we have created is the product of our thinking. It cannot be changed without 
changing our thinking.”- Albert Einstein
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Popular concepts concerning the maintenance of a healthy planet include sustainable 
development and smart growth. Both notions, however, emphasize growth of human materialism 
as opposed to growth in environmental literacy or wisdom. Sustainable growth is usually defined 
in a homocentric way. It does not consider that the primary goal of sustainability must be to 
operate within the carrying capacity of the planet at an optimal quality of life. Staying at or 
below carrying capacity requires preserving the integrity of Earth’s ecological life support 
system. Further, since carrying capacity does not remain constant (due to climate change, 
changes in technology, changes in the human population, etc.), a safety factor is mandatory. 

 Sustainability requires a dynamic equilibrium between humankind and natural systems.  
Mid-course corrections must be made when new information becomes available or when new 
sustainability concepts prove valid. Garrett Hardin, in ‘The Tragedy of the Commons’ (1968), 
discusses a resource to which a population has free and unmanaged access. Since most 
individuals seek to maximize their gain from a finite resource, the resource is degraded, 
eventually to the point of total destruction. Hardin emphasized a number of themes essential to 
sustainability:

1. Individuals will exploit anything that is free (the commons) in order to maximize 
their own gain, but the cost is paid by human society.

2. By living unsustainably, we steal from both our descendents and from other 
species.

3. There is no ‘away’ to throw things into. The biosphere is interconnected. 
4. Growth of the human population will damage the environment, deplete natural 

resources, and decrease the quality of human life proportionally to population 
size.

5. Harsh penalties are the result of exceeding carrying capacity; therefore, some 
coercion is justified if humankind wishes to live sustainably.

The noted economist K.E. Boulding stated the obvious when he said: “Anyone who 
believes exponential growth can go on forever in a finite world is either a madman or an 
economist.” He offered three theorems on human population limitation:  

1) The Dismal Theorem: If the only ultimate check on the growth of population is misery, 
then the population will grow until it is miserable enough to stop its growth.

2) The Utterly Dismal Theorem: As long as misery is the only check on population growth, 
technical improvements only enable populations to grow so that more people can live in 
misery. 

3) The Cheerful Theorem: If something other than misery, disease, and starvation can be 
found to keep a prosperous population in check, the population can be stably prosperous.

Ecologically sound ethics coupled with science, reason and wisdom can achieve 
sustainability. However, to be effective, a major paradigm shift is essential. Whether humankind 
has the ability and will to change remains an open question. Resistance to change is always 
formidable. However, the initial stages of the new social contract are clear. We must abandon 
our unsustainable practices. 

The ecological footprint concept provides simple direct methods to measure the 
ecological impact of individuals, cities, nations, and the global community. Measures of 
personal ecological footprint size on the Internet illustrate how many Earths would be needed 
to provide resources, for example, if everyone on the planet lived like the average American. 
One estimate suggests we would need more than a dozen Earths. The concept of the 
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ecological footprint is a superb way to emphasize the ethics of sustainable living as well as 
the futility of a life of consumerism. 

American �d�o�m�i�n�a�n�c�e� �o�f� �t�h�e� �s�c�i�e�n�c�e�s�
�i�s� e�r�o�d�ing due both to the development of major research efforts in other countries 
and to recent U.S. federal policies for the use of public funds. E�u�r�o�p�e� �a�n�d�
�A�s�i�a� �a�r�e� �b�e�c�o�m�i�n�g� �i�n�c�r�e�a�s�i�n�g�l�y�
�d�o�m�i�n�a�n�t�.� �T�h�o�s�e� �c�o�u�n�t�r�i�e�s� �t�h�a�t�
�d�o� �n�o�t� �a�t�t�e�m�p�t� �t�o� �s�u�p�p�r�e�s�s�
�s�c�i�e�n�t�i�f�i�c� �e�v�i�d�e�n�c�e� �t�h�a�t�
�c�o�n�f�l�i�c�t�s� �w�i�t�h� �p�o�l�i�t�i�c�a�l�
�i�d�e�o�l�o�g�y� �w�i�l�l� �a�l�m�o�s�t� �c�e�r�t�a�i�n�l�y�
�e�m�e�r�g�e�,� �l�o�n�g �t�e�r�m�,� �a�t� �t�h�e�  “c�u�t�t�i�n�g�
�e�d�g�e”� �o�f� �s�c�i�e�n�c�e�.� ��I�n� �t�e�r�m�s� �o�f�
�s�u�s�t�a�i�n�a�b�l�e� �u�s�e� �o�f� �t�h�e� �p�l�a�n�e�t�,�
�t�h�i�s� �c�h�a�n�g�e� may ultimately prove beneficial� �b�e�c�a�u�s�e�
�s�u�s�t�a�i�n�a�b�i�l�i�t�y� �m�u�s�t� �h�a�v�e� �a�
�r�o�b�u�s�t� �s�c�i�e�n�t�i�f�i�c� �f�o�u�n�d�a�t�i�o�n� �throughout 
�t�h�e� �w�o�r�l�d�.� �T�h�e� U.S. “b�r�a�i�n� �d�r�a�i�n” �m�a�y�
�r�e�s�u�l�t� �i�n� �a� �m�o�r�e� �e�q�u�i�t�a�b�l�e�
�d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �s�c�i�e�n�t�i�f�i�c� �t�a�l�e�n�t�
�g�l�o�b�a�l�l�y�.� �T�r�a�n�s�d�i�s�c�i�p�l�i�n�a�r�i�t�y� �i�s�
�e�s�s�e�n�t�i�a�l� �t�o� �t�h�e� �q�u�e�s�t� �f�o�r�
�s�u�s�t�a�i�n�a�b�l�e� �u�s�e� �o�f� �t�h�e� �p�l�a�n�e�t�.�

Th�e� �n�e�w�s� �m�e�d�i�a� �a�n�d�
�a�c�a�d�e�m�i�c�i�a�n�s� �w�h�o� �f�a�i�l� �t�o�
�c�r�i�t�i�c�i�z�e� �p�u�b�l�i�c�l�y�� incorrect, preposterous 
�p�r�o�n�o�u�n�c�e�m�e�n�t�s� such �a�s�: “W�e� �h�a�v�e� �i�n�
�o�u�r� �h�a�n�d�s� t�h�e� �t�e�c�h�n�o�l�o�g�y� �t�o� �f�e�e�d�,�
�c�l�o�t�h�e� �a�n�d� �s�u�p�p�l�y� �e�n�e�r�g�y� �t�o� �a�n�
�e�v�e�r�-�g�r�o�w�i�n�g� �p�o�p�u�l�a�t�i�o�n�” are failing to act 
responsibly. �A�s�s�u�m�i�n�g� �a� �g�r�o�w�t�h� �r�a�t�e� �o�f�
�1�%� �p�e�r� �y�e�a�r�, it �w�o�u�l�d� �t�a�k�e� �o�n�l�y 
�1�7,�0�0�0� �y�e�a�r�s� for the human population �t�o� �e�q�u�a�l� in 
numbers �a�l�l� �t�h�e� �a�t�o�m�s� �i�n� �t�h�e� �u�n�i�v�e�r�s�e�
�(�e�s�t�i�m�a�t�e�d� �t�o� �b�e� �over 1�0�8�8�)�.� �
C�l�e�a�r�l�y�,� �b�a�s�i�n�g� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�
�p�o�l�i�c�y� �o�n� �f�a�u�l�t�y� �i�n�f�o�r�m�a�t�i�o�n�
�w�i�l�l� �l�e�a�d� �t�o� �d�i�s�a�s�t�e�r�.� I�g�n�o�r�i�n�g�
�s�c�i�e�n�c�e� �i�s� �a� �f�a�t�a�l� �m�i�s�t�a�k�e�.�

What we need is “�u�s�e� �w�i�t�h�o�u�t� �a�b�u�s�e”� �o�f�
�n�a�t�u�r�a�l� �s�y�s�t�e�m�s� by a limited human population.� Issues such as 
�g�l�o�b�a�l� �c�l�i�m�a�t�e� �c�h�a�n�g�e�,� �b�i�o�t�i�c�
�i�m�p�o�v�e�r�i�s�h�m�e�n�t�,� �d�i�s�r�u�p�t�i�o�n� �o�f�
�normal e�v�o�l�u�t�i�o�n�a�r�y� �p�r�o�c�e�s�s�e�s�,� �and 
e�t�h�i�c�s� must be dealt with. H�o�m�o� �s�a�p�i�e�n�s� �m�a�y� �b�e�
�a�b�l�e� �t�o� �r�e�m�a�i�n� “�o�n� �s�t�a�g�e”� �f�o�r� �a�



74

�c�o�n�s�i�d�e�r�a�b�l�e� �t�i�m�e� �i�n�t�o� �t�h�e�
�f�u�t�u�r�e� �i�f� �i�t� �d�o�e�s� �n�o�t� �c�r�o�w�d�
�o�t�h�e�r� �a�c�t�o�r�s� �(�i�.�e�.� other �s�p�e�c�i�e�s�)� �o�f�f�
�t�h�e� �s�t�a�g�e�.�� �G�e�t�t�i�n�g� �r�i�d� �o�f�
�u�n�s�u�s�t�a�i�n�a�b�l�e� �p�r�a�c�t�i�c�e�s� and reducing the human 
population must be the two top priorities. The question is: are we rational enough to take the 
necessary steps? 

Further Reading
� ��B�a�r�t�l�e�t�t,� �A.�A.� �(�1�9�9�7-�1�9�9�8�).�

�R�e�f�l�e�c�t�i�o�n�s� �o�n� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�,�
�p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h�,� �a�n�d� �t�h�e�
�e�n�v�i�r�o�n�m�e�n�t-r�e�v�i�s�i�t�e�d�.� �R�e�n�e�w�
�R�e�s�o�u�r.� �J.� �1�5��:�6-�2�3.

�B�r�o�a�d,� �W.�J.� �(�2�0�0�4�).� �U�.�S�.� �i�s� �l�o�s�i�n�g�
�i�t�s� �d�o�m�i�n�a�n�c�e� �i�n� �t�h�e�
�s�c�i�e�n�c�e�s�.� �N�e�w� �Y�o�r�k� �T�i�m�e�s�� �3� �
�M�a�y�:� �A�1.� �

Cairns, J. Jr. (2004). Will the real sustainability concept please stand up? ESEP 49-52.
Cairns, J. Jr. (2003–2004). The unmanaged commons. TSC Journal. 14:136–145.
Hardin, G. (1968). The tragedy of the commons. Science 162: 1243–1248. 
Wilson, E.O. (2002). The Future of Life. Alfred E. Knopf, New York.

Red Skin Wisdom

Ever since the white man entered the new world, invading and then slowly destroying 
Indian territories, Native Americans have been second class citizens. At first, red skins were 
considered mere savages, barely human. They were certainly not considered worthy of equal 
standing with the pale face. The real reason? Europeans brought with them awe-inspiring 
explosives and gun powder. And they used them as dictated by their more violent natures. This 
allowed them to conquer and decimate Indian populations shamelessly.

In spite of their power, achieved through violence, Europeans lacked the sense of 
responsibility to the Earth that had been a part of Native American cultures. Indians were our 
first true environmentalists. They had the knowledge—and the wisdom—that  Americans from 
foreign countries are only now coming to appreciate. The great law of the Iroquis Confederacy 
reads as follows: “In our every deliberation, we must consider the impact of our decisions on the 
next seven generations.” The world would not have to face our current environmental crises if 
this law has been wisely followed by all people.
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To illustrate Native American wisdom, we shall examine the words of a few of the great 
Chiefs and other prominent Native Americans where voices have prevailed, if only in the 
almanacs. Below we cite some examples that illustrate Indian appreciation of the Earth’s 
supportive biosphere. They provide guides for all walks of life, for all people, for a better world. 

1) “Being Indian is an attitude, a state of mind, a way of being in harmony with all things 
and all beings. It is allowing the heart to be the distributor of energy on this planet; to 
allow feelings and sensitivities to determine where energy goes.” -Brooke Medince Eagle

2) “If you talk to the animals they will talk with you and you will know each other. If you 
do not talk to them you will not know them and what you do not know, you will fear. 
What one fears, one destroys.” –Chief Dan George

3) “We must protect the forests for our children, grandchildren and children yet to be born. 
We must protect the forests for those who can’t speak for themselves: the birds, animals, 
fish and trees.” –Qwatsinas (Hereditary Chief Edward Moody), Nulax Nation

4) “I see a time when all the colors of mankind will gather under the Sacred Tree of Life, 
and the whole Earth will become one circle again.” –Crazy Horse, Sioux Chief

5) “The Earth is the Mother of all people, and all people should have equal rights upon it.” –
Chief Joseph, Nez Perce

6) “I was warmed by the sun, rocked by the winds and shaded by the trees. I am at one with 
Nature and can go everywhere with a good feeling.” –Geronimo, Apache

7) “A very great vision is needed, and the man who has it must follow it as the eagle seeks 
the deepest blue of the sky.” –Crazy Horse, Sioux Chief

Proverbs that have been passed down from mother to child for generations also reflect the 
Indian attitude towards Nature. They embody the conviction that man is a part-a small part of-
nature. We must fit in rather than dominate if we are to preserve our heritage. This view and 
other tidbits of the Native American value systems reflect a quiet, reflective side of human 
nature.

1) “The frog does not drink up the pond in which he lives.” –Sioux
2) “We are made from Mother Earth and we go back to Mother Earth” –Shenandoah
3) “We do not inherit the Earth from our Ancestors, we borrow it from our Children.” –

Tribe Unknown
4) “It is no longer good enough to cry peace, we must act peace, live peace and live in 

peace.” –Shenandoah
5) “When we show our respect for other living things, they respond with respect for us.”-

Arapaho
6) “Force, no matter how concealed, begets resistance.” –Lakota
7) “We will be known forever by the tracks we leave.” –Dakota
Now compare the Native American Ten Commandments with those that Moses brought 

down from the mountains.
1) Treat the Earth and all that dwell therein with respect
2) Remain close to the Great Spirit
3) Show great respect for your fellow beings
4) Work together for the benefit of all Mankind
5) Give assistance and kindness wherever needed
6) Do what you know to be right
7) Look after the well-being of Mind and Body
8) Dedicate a share of your efforts to the greater Good
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9) Be truthful and honest at all times
10) Take full responsibility for your actions
Whose directives do you prefer? Which philosophy can lead to a better, more responsible 

world order? What has been destroyed can never be replaced. But maybe we can learn from the 
wisdom of the people we forcibly replaced.

Sociable Microbes

Communication –
   with and without cognation.
Of limited duration,
   but with remarkable gradation.
An important relation –
   to avoid vexation.
Life’s affirmation –
   worthy of admiration –
Intercommunication.

It is an interesting fact, that the omniscient gods knew nothing about bacteria.  This fact is 
revealed by detailed readings of the mythological treatises claimed to have been written by the 
various jealous gods of the major and minor religions.  The Jewish, Muslim and Christian Gods 
who began as a single entity but miraculously evolved into three conflicted Gods over less than a 
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2,500-year period, never once mention bacteria.  This may not be quite so surprising when you 
consider that her account in the Old Testament dates our world as being roughly 7,000 years old!  

The fossils record tells us that bacteria have been on Earth at least 3.5-3.8 billion years, 
and that nucleated cells came along much later.  The first discovery of microbes was due to the 
very clever and imaginative studies of Antoine van Leewenhoek, the first person to perfect the 
art of lens making.  He made the first microscopes in the mid 17th century and then examined 
everything he could get his hands on.  It was in 1684 that Antoine discovered these crawly, 
swimming “animalicula” we now call bacteria.  He naturally assumed they were unintelligent 
deaf mutes.  They certainly didn’t talk to him!  

Communication between bacteria was first described in the scientific literature in the 
1960s when bacterial sex was discovered.  This could occur either in preparation for mating with 
a healthy individual of a different mating type, or by taking up the genetic material of a dead 
comrade.  In the former case, one mating type (the female) proved to produce a conditioning 
“pheromone” that allowed induction of the mating apparatus in individuals of the opposite 
mating type (the male).  In the latter case, the pheromone induced competence for DNA uptake 
while over 95% of the bacterial population lysed, releasing their DNA.  In either case, chemical 
communication prepared the bacteria for the exciting event.  

About 10 years later it was discovered that bacteria could monitor their numbers, a 
process called “quorum sensing.”  This process proved to be mediated by small chemicals 
released into the medium by the bacteria themselves and then sensed by the population as a 
whole.  Although this was first thought to occur for restricted specialized processes such as 
bioluminescence in bacterial-fish symbiotic relationships, further studies revealed that many 
kinds of chemical communication mediate interactions between microbes and other living 
organisms.  

Signalling allows the formation of large microbial communities that exhibit the properties 
of cooperation.  However, it also can promote specialization and division of labor in bacterial 
communities called biofilms.  Most spectacularly, it allows these tiny organisms to get the upper 
hand and enslave gigantic organisms millions of times their own size to do their bidding.  
Bacteria such as Agrobacterium communicate with and inject cancer-causing DNA into plants 
that then produce products for the bacteria.  These products allow the bacteria to grow rapidly, so 
the bacteria naturally want their slaves to also grow and divide as rapidly as possible.  And when 
the slaves don’t behave, they are often made to regret their defiance through sickness and death.  

We now know that chemical signalling occurs by various mechanisms and is mediated by 
a huge variety of molecular types.  In many Gram-negative bacteria, molecules called acyl 
homoserine lactoses are primary agents of communication, but in Gram-positive bacteria, small, 
modified peptides, microbial pheromones, do the job.  These latter molecules were probably 
evolution’s precursors of animal hormones.  Still, there are many other types of bacterially 
produced signalling molecules.  These include -butyrolactones, quinolones, glycolipids, 
proteins, and others.  

Not only are the molecular signalling constituents different in different bacteria, the 
mechanisms of cellular exchange vary.  Some bacteria secrete these molecules and detect them 
with cell surface receptors.  Others expel them with one type of transporter and take them back 
up with another.  In this latter case, a cytoplasmic protein receptor recognizes them and directs a 
change in gene expression or behavior.  Other mechanisms are likely to be elucidated in future 
studies.  
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There are bacteria that package molecular messages in vesicles, just as animal cells 
package neurotransmitters for purposes of communication.  These vesicles are released from one 
cell so they can diffuse to a neighboring bacterium and fuse with its own membrane, releasing 
the signalling molecules.  While these vesicles contain signalling molecules for communication 
with members of their own species, they also include antibiotics and toxins that kill other 
microbes.  In fact, it is not uncommon for a single molecule to be a valuable agent of 
communication at low concentrations but deleterious to the same bacterial community at higher 
concentrations.  Through evolution, these microbes have “learned” to deliver the right 
compounds at the right times in the right amounts.  

Bacteria also communicate with plants, animals and fungi, sometimes for mutual benefit, 
but other times with malicious intent.  Because of the latter, organisms of all types have 
developed defenses.  They can destroy the signals using secreted enzymes that hydrolyze or 
modify essential bonds in them, or they can use pumps to expel them from their cytoplasms.  
They also produce “mimic” molecules that confuse a bacterium that is talking to another, or 
secrete enzymes that change the signalling compounds so that a different message is delivered.  
It’s amazing how intelligent you can be without a brain when you have a billion or more years to 
evolve.  

Bacteria also produce surface proteins (as do the cells in our bodies) which induce 
differentiation of neighboring cells.  But other cell surface macromolecules can inhibit the 
growth and division of cells, giving the bacterium producing that cell surface macromolecule a 
selective advantage.  The gene encoding that protein is selfish, because this devise allows the 
producer of the protein to grow at the expense of a non-producer.  Hence, only the bearer of the 
gene will live and reproduce.  

What startles me most is how much like ourselves these microbes are.  They talk, they 
crawl, they swim, they eat, they rest; they can be selfish; why they even procreate using 
molecular signalling not completely dissimilar to those used by humans!  Moreover, the purposes 
of their lives seem remarkably similar to our own purposes.  They differ only in quantitative 
ways.  Francois Jacob once said, “I’ve always admired bacteria, marvelous organisms in which 
conjugal bliss can last for nearly three generations.”  I’m sure that Jacob was not the first or the 
last to envy these small but remarkable animalicule, the evolutionary precursors of the much 
larger eukaryotes that include ourselves.  
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III.  Environmental Politics

Environmental legislation: a necessity in preserving our common biosphere?

More prohibition –
A near admission,
Something’s wrong. 

Participation –
With no attrition,
Then we’re strong.

More education –
Commendation,
All day long.  
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Unfortunately, many people don't make the correct choices unless regulations have been 
legislated and enforced.  Just imagine how chaotic and insecure our world would be if there were 
no laws.  Why, society as we know it would probably fall apart!  We would return to a primitive 
state comparable to those of the other wild animals.  This outcome could be expected unless, of 
course, reason and concern for the common good dominated our egocentric, selfish interests.   

It is equally unfortunate that even legislation and enforcement do not always bring about 
the desired results.  This is obvious by the number of crimes committed and the inappropriate 
punishments provided by the justice system.  Also problematic are crimes that are committed 
that go unpunished because of inadequacies in the legal system.  For this reason we might 
consider the enforcement of laws to be a last resort approach.  If people can be encouraged, 
rewarded or cajoled into making the right choices, our world would function optimally with 
minimal police and military action.  

Crimes against our common biosphere are committed regularly.  From a legal
perspective, these environmental insults may not be crimes.  The actions of people who commit 
them are considered acceptable by some since there are no laws against them.  However, their 
actions have long-term damaging effects on society and the biosphere.  To make matters worse,  
damaging actions may even be encouraged by governments, industries and individuals, usually 
because of some short-term profit or personal benefit.  Examples of actions that are or should be 
considered crimes include: (1) destruction caused by wars and other military conflicts, (2) 
unwarranted depletion of non-renewable resources, (3) excessive wastage and pollution, and (4) 
lifestyles based on consumption instead of  conservation.  In a democracy, one can even consider 
ignorance or an attitude of apathy to be damaging, and therefore a moral transgression.     

Based on these considerations, we argue that since far too many people do not make 
responsible choices, these choices may in some cases need to be legislated into laws that are 
enforceable.  Examples of suitable legislation could include: restrictions on water consumption, 
prohibition of vehicles that do not achieve satisfactory efficiency in fuel consumption and 
restrictions on the use of recreational vehicles generally used as adult toys.   Of equal 
importance, the advertising industry must be encouraged to promote responsible lifestyles, and 
the public must be educated about the necessity to put long-term goals above short-term goals 
that impact society negatively.  Only with an understanding of what is at stake will the proposed 
legislation stand a chance of being properly received and cooperatively acted upon.  

Above all, we need to promote actions that will allow a decrease in the human 
population.  A decrease by several billion will be required to restore sustainability.  Since most 
of the population growth occurs in poor, developing countries, this would involve providing 
birth control and abortion services worldwide, at the expense of the wealthy nations.  
Encouragement of lifestyles that do not involve procreation (through advertising, propaganda 
and a system of rewards and punishments) would also help.  We need to increase international 
awareness of the precarious situation that has resulted from our excessive human population.  
We must encourage participation in population reduction programs and make sure citizens 
recognize that procreation is a moral issue.  Finally, prohibitions against habitual drug users and 
other people unsuitable for parenthood from having children could be implemented.  

In order to parent, it could and maybe should be required that a couple go through 
qualification testing just as is required for adoption.  A primary goal must be to ensure that all 
children brought into the world will not be hampered by deleterious conditions.   Society and the 
parents must be able to provide loving, lastingly secure environments, or childbirth should be 
strongly discouraged.  Considering the severity of the world's situation, policies such as the one 
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child policy in China might be considered, although numerous available international studies 
suggest this may not be necessary.  

Legislation may be able to ensure the preservation of our world.  However, 
environmental legislation will be difficult to implement at all levels.  Too many people are 
accustomed to acting out of self-interest alone.  But enforceable agreements must be in place as 
soon as possible in order to reverse the head-on collision course  that our expanding population is 
causing.  Since migration to a second planet is not possible, international agreements restricting 
human population growth must be the number one priority.   And if we want to discourage 
migration from third world countries to wealthier nations, the best approach is to allow the 
former countries to restrict their populations so the people can benefit from economic advances.  

Care must be taken when creating and enforcing laws.   Legal procedures could evolve 
into violations of human rights.  However, a lack of restriction leads to starvation, conflicts and 
suffering, all of which also represent gross violations of basic human rights.  Human populations 
need to be better educated so they can make choices and undertake activities that benefit 
humanity, not just an individual’s life style.  If consumers do not purchase fuel-guzzling 
vehicles, manufacturers will not produce them.  Legislative incentives that promote intelligent, 
meaningful and correct long-term decisions must be encouraged.  

We need to hinder the use of inefficient recreational vehicles in favor of bicycles, 
walking, jogging and sailing.  If the latter activities are pursued, the population as a whole will 
be happier and healthier.  The consumer has the power, but not yet the willpower, to ignore 
consumer-driven lifestyles promoted by the advertising industry.  Just because someone can 
afford to buy something, does not mean that the object is needed or even desired.   The wealthy 
have much to learn before they can achieve long-term happiness.   Even they need to consider 
the futures of their progeny.  Money will not protect anyone from the ills resulting from human 
overpopulation and global warming.   

We suspect that businesses will not willingly conform to an altruistic plan.  Why should 
they?  Corporations have no soul; they have no conscience; they have no morals.  Their sole
purpose is to make immediate profits, and a program such as the one we propose will at best 
yield long-term profits.   For these reasons, the directors who manage the companies must be 
provided with sufficient incentives and directives so that we can all reside in, protect and prosper 
in our common biosphere.  

Does all of this sound like a lot of hot air and idealism?  Perhaps, but the consequences 
will be dire if proper action is not taken.  And implementation may not be as difficult as it seems.  
We need to be educated and educate our friends and associates so that we all can act logically.  
Only by so doing will we ensure that future generations will be subjected to minimal suffering.  
Legislation and international agreements may or may not prove to be necessary to protect and 
maintain our biosphere, but the greedy side of humankind must somehow be suppressed.  More 
humans, more consumption and more irresponsible economic growth do not promote a future of 
quality life.  And a future of suffering and misery is no future at all.  

In his famous essay, "The Tragedy of the Commons," the great human ecologist and 
educator, Garrett Hardin, wrote "Unlimited freedom of reproduction suffocates all other goods of 
life!  To couple the concept of freedom to breed with the belief that everyone born has an equal 
right to the commons is to lock the world into a tragic course of action."  He goes on to claim 
that "The only way we can preserve and nurture other more precious freedoms is by 
relinquishing the freedom to breed."  He quotes Hegel who said, "Freedom is the recognition of 
necessity."   And necessity is the best teacher!  
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We are not certain that Hardin was entirely correct in his views and proposal.  Perhaps 
we do not need to legislate birth restriction.  What we need to guarantee, at least initially, is the
right of all women to choose their reproductive fulfillment.  Hundreds of studies conducted 
worldwide indicate that when women make the decisions and have free access to birth control 
methods and abortion services, fertility rates fall dramatically.  These rates decline to the 
replacement level or lower as has occurred in almost all developed nations.  Empowered women 
everywhere choose to restrict their family sizes regardless of economic level and education.  It 
therefore seems to us that the first step in achieving a sustainable world is to ensure that women 
have the right to restrict their family sizes in accordance with their preferences.  If this doesn't 
suffice in bringing our population down to sustainable levels, or if it doesn't happen rapidly 
enough to prevent the expansion of suffering, then other measures would be justified.  

Numerous cross-culture studies have demonstrated what the wrong pathway is.  
Programs of "abstinence only" simply don't work.  Misleading religious dogma must be 
counteracted with logic, and religious leaders must assume responsibility.  The people must 
demand it!  You must demand it!  I must demand it!  WE ALL must demand it!  Hallelujah!  

Back to reality.  The real question is: Can we count on human populations to understand 
the consequences of their actions and act accordingly?  Considering the darker side of human 
nature, the lust for power, the greed for wealth and possession, and the irrationality of mystical 
beliefs, the answer to this question is uncertain.  Only time will tell.  But we must do all we can, 
and the time is now.   

The Culprit

Violence prone?
A combat zone.
Destruction bemoan.

Only half grown,
But carved in stone.
A young garçon.

The cause well known –
A steroid hormone:
Testosterone.

Human males are the cause of virtually all of our major problems on the Earth.  Most past 
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and present dictators, elected political officials, military officials and terrorists have been or are 
males who inflict immense human suffering by their violent actions.  Rarely have females been 
responsible for comparable degrees of destruction.  In fact, men have consistently cast 
tremendous suffering not only upon themselves, but also on women and children.  Disregard for 
the sanctity of life – the lives of humans and other living organisms – seems to be a macho male 
thing.  

Males can also be considered responsible for our uncontrolled human population growth.  
Women empowerment and birth control availability always lead to greatly reduced fertility rates,  
regardless of the country, regardless of the poverty level.  It's men's sex drive, not the desire for 
children, that has led to overpopulation and all of our current environmental problems.  If you are 
unconvinced, just ask any experienced woman!  

Men, often masquerading as local, national and world heroes, have been the causes of 
wars, war crimes, genocide and acts against humanity.  They have implemented measures that 
have polluted and continue to pollute our biosphere for political and economic gain.  They strive
to achieve personal power and enhance acquisition.  The political-military-industrial complex is 
dominated by men.  Colonial and imperialistic doctrines and actions are and have always been 
male dominated.  Recognizing these facts, we wonder if it isn't the right time to consider a 
change, maybe an abrupt about face!  

Legal corruption is another immense international problem. Legal corruption can be 
considered as decisions and actions that are deemed legal only because the laws are inadequate, 
inappropriate or unjust.  These laws have not evolved to protect world citizens and their common 
shared biosphere.  Such laws do not actually prohibit actions damaging to major segments of 
society.  They don't ensure the welfare of the people because the lawmakers didn't have the best 
intentions for humanity as a whole.  Global warming, habitat destruction, and unintended species 
extinction provide examples.  The universal legislation that should protect our planet simply 
doesn't exist.  One cannot break a law that, for whatever reasons, has not yet been formulated.   

Our common, shared biosphere is not sustainable with our current and future projections 
of population growth, pollution, energy usage, food consumption, frivolous product manufacture, 
and waste generation.  The continuance of a world with billions of humans living in poverty 
under squalid conditions is not acceptable.  Nor is bringing the rest of the world "up" to the 
American level of consumption.  However, it is important to realize that our situation can be 
remedied with the current state of our knowledge.  The fix is known, but the political-industrial-
military complex prefers to dictate otherwise.  The few human males that make detrimental 
global decisions probably know the dire consequences of their actions, but for reasons of greed 
and selfishness, they act against the wishes and needs of the citizenry.  

Earth's biosphere is, of course, controlled by the fundamental laws of nature.  These laws 
dictate that too many humans, consuming too much energy and generating too much pollution, 
can cause the collapse of our global biosphere.  At first, this began slowly, before the industrial 
revolution, when the human population was still within reach of sustainability.  However, when 
population growth began to and continued to gain momentum, we came to realize that it might 
become impossible to halt.  Decisions made by men were the cause of these multifaceted 
problems. 

Most men have qualitatively similar needs, wants and desires as do women.  So how can 
a small number of males consider it their divine right to destroy our common biosphere for 
political and economic gains?  How can this small percentage of the human population 
rationalize permitting the loss of biodiversity and allowing immense human suffering?  Their 
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actions are certainly contrary to the democratic, intelligent consensus.  These people have no 
lasting value to humanity.  They may lack the ability to put their actions into perspective; they 
are not our best leaders.   

So what should be done about this calamitous situation?  Should men be barred from 
holding political office, or positions of economic or military importance?  To answer this 
question, we must ask still another question: What is it about most men, in contrast to most 
women, that makes them so aggressive, greedy and egocentric?  What causes them to disregard 
the interests of other world citizens and act for selfish gain?  Perhaps there is a biological 
explanation for the quantitative differences between the two sexes that manifests itself in adverse 
behavioral terms.  Perhaps not all human males are worse than most human females.  Perhaps 
some women would prove to be just as incompetent, inconsiderate and destructive as our past 
and present male leaders.  Perhaps there is a more equitable and reliable means to ascertain 
whether a person would prove to be an aggressive, greedy, selfish leader, or a diplomatic, just, 
socially conscious leader.  

Our knowledge of animal and human physiology suggests that the most fundamental 
difference between males and females results from the production of the primary sex hormones, 
testosterone and the estrogens.  Testosterone, not the state of being male, may be the culprit!  In 
addition to sexual prowess, high testosterone levels have been correlated with feelings of 
hostility and aggressive behavior as well as antisocial personality disorders.  These are precisely 
the traits of our better known politicians, military men and CEOs.  They are the traits we want to 
avoid when choosing leaders!  

So what is the solution to our dilemma?  How about this: Before ANYONE can be 
considered eligible for political office, a military position, or any position that affects mankind 
and the biosphere, a candidate must submit to a series of plasma testosterone tests, conducted 
under a variety of conditions.  Only if a person consistently records testosterone levels below 
some stipulated value will they be considered eligible. These tests can be refined by taking past 
behavioral traits into account.  If this were done, and people with a history of violent acts were 
excluded.  Many, maybe most of our current high governmental officials would not be in office.  
Moreover, the damage they have caused would never have disgraced the Earth.  

Do we have reason to believe that leadership and decision making by human females and 
males with low testosterone levels will be better than those of our past and present high 
testosterone male leaders?  One certainty is that it could not be any worse.  All the evidence 
points to major improvements!  Instigation of a world of matriarchal societies ought to be 
contemplated seriously.  It's worth a try!
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Teen Pregnancies

Baby, baby,
A blessing?
Maybe, maybe.

There are many Christian sects that object to birth control and abortion, claiming to have 
these views for religious purposes.  They claim that birth control, and more often abortion, is 
morally wrong.  They believe that their attitude arose for moral/religious reasons.  Regardless of 
which of the various Protestant or Catholic sects one refers to, this view stems originally from 
the Catholic Church.  

It is interesting to note that in neither the Old Testament nor the New Testament, is there 
a single statement that suggests that practicing birth control or having an abortion is wrong; such 
claims are purely a matter of interpretation.  Moreover, it’s relevant to note that for over 1,000 
years, the Catholic Church had no objection to these practices.  It was not until immediately after 
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the great plague in Europe, when there were insufficient numbers of priests and nuns to provide 
services, that the Church administrators decided to prohibit these practices by their members.  
This decision was thus motivated by practical considerations, not by moral concerns.  It is also 
worth noting that most other religions don’t object to such practices, and that in Italy, a country 
where virtually 100% of the citizens are Catholic, the birth rate is the lowest of any country on 
Earth.  Yet, I have it on good authority that the Italians don’t abstain; they merely disregard the 
directive of the Pope in this regard and use birth control!  

Today, there is a huge movement in the U.S., powered by fundamental Christians, to 
outlaw abortion (less so for birth control, but even this movement is substantial).  It has led some 
poorly informed U.S. citizens, including our ignorant U.S. President, that they are justified to 
impose their views on other U.S. and world citizens by passage of legislation that prohibits these 
procedures, or by the introduction of policies (e.g., the Global Gag Rule) that pressure citizens in 
other countries to conform to the values of the U.S. President.  

The most frequent argument I’ve heard against abortion by right wingers is: “These 
women should have been more careful; they shouldn’t have allowed themselves to get pregnant 
in the first place.  Because of their lust or carelessness, they deserve to be punished.”  

Teen pregnancy is a gigantic problem here and abroad.  Pregnancy and child birth can 
destroy a girl’s future, force a miserable, unwanted existence on her, and cause risk of her health 
and life.  Further, to be born to an unhappy, unprepared mother, to be born as an unwanted child 
or to have insufficient means for support is the cause of much of the misery in the world today.  
With the human population tremendously in excess of sustainable levels, unwanted and 
unplanned births should be prevented in order to alleviate the tremendous suffering that currently 
exists.  This suffering will increase with an expanding population.  

The subject of teen pregnancy is frequently covered in major newspapers and magazines.  
The impression left upon exposure to headlines is one of irresponsible, sex-crazed young people 
engaging in promiscuous, unprotected sex leading to epidemics of disease and teen pregnancies.  
These articles, as well as current government, insurance, and educational policies related to teen 
pregnancy, often ignore sound science and public health.  They are marred by misinformation, 
religious zealotry, simplistic and unworkable solutions, and prejudiced “victim blaming.”  

So let’s examine the facts for the U.S. population.  First, practical matters:  Teenage 
pregnancies interfere with the success in life that these girls might ultimately achieve.  Children 
born to teens tend to be both socially and economically disadvantaged.  Moreover, teen mothers 
are a burden to society, requiring far more public assistance than adult counterparts.  Teen 
childbearing alone costs U.S. taxpayers an estimated $7 billion annually for social services and 
lost tax revenues.  

Numerous studies have revealed a link between teen pregnancy and child sexual abuse.  
Much of young teens’ early sexual involvement is unwelcome and even forced.  When it does 
occur by mutual consent, many of the victims involved are legally underage, having not yet 
reached the age of consent.  Here are some shocking statistics:  According to the Justice 
Department, one in two rape victims is under age 18 while one in six is under age 12.  Data from 
the National Survey of Children indicate that about 18% of women 17 and younger who have 
had intercourse have been forced to do so.  Moreover, teens 16 to 19 are four times more likely 
than the general population to be victims of rape, attempted rape or sexual assault.  

Now for the causes: Among sexually experienced teens, having sex with someone who is 
older has been associated with reduced and inconsistent use of contraception, including reduced 
use of condoms, and a greater risk of a teen pregnancy.  Nationally, nearly one million young 
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women under age 20 become pregnant each year.  Approximately 4 in 10 young women in the 
U.S. become pregnant at least once before turning 20 years old.  A report of a Washington State 
study of 535 teen mothers revealed that first pregnancies of 62% of the participants were 
preceded by experiences of molestation, rape, or attempted rape.  The mean age of their 
offenders was 27 years.  

The National Center for Health Statistics reported that almost 70% of babies born to 
teenage mothers were fathered by men 20 years of age or older.  One significant group includes 
men who engage in sexually exploitative relationships with younger adolescent or pre-adolescent 
girls.  A second includes older males who impregnate younger teenagers, sometimes for 
economic gain by claiming portions of welfare checks for the young women whose babies they 
have fathered.  

A study of 445 teen mothers in Chicago reported that 60% claimed they had been forced 
to have an unwanted sexual experience.  A study of births to Californian teens reported that the 
younger the adolescent mother, the greater the age gap with her male partner.  The Bureau of 
Justice Statistics reported that in the 12 states with sufficient information to distinguish juvenile 
from adult rape victims, the majority (51%) of female rape victims were under age 18, more than 
twice their representation in the nation’s population.  In the three states that kept data on 
relationships between victims and offenders in rape cases with victims ages 12-17, a full 20% of 
perpetrators were identified as family members, while 65% were acquaintances or “friends” of 
the child victim.  

Further studies have shown that girls with a single parent are three times more likely to 
be threatened than those with two parents, and that the poorer the parents, the more likely it is 
that their girl(s) will become involved in unwanted sexual relationships.  The answer to teen 
pregnancy is therefore to legislate against adult men from having sex with young girls, not to 
penalize the victims.  

So what are the dangers of sending your daughter to college?  Here are the facts:  One out 
of four women will be sexually assaulted on a college campus, while one out of eight women 
will be raped while in college.  Eighty-four percent of college women who were raped knew 
their assailant, and 57% of these incidents occur on a date.  Seventy-five percent of male students 
and 55% of female students involved in date rape had been drinking or using drugs.  

Of the incidents of sexual victimization, the vast majority occurred after 6 p.m. in living 
quarters.  For completed rapes, nearly 60% that took place on campus occurred in the victim’s 
residence.  Thirty percent occurred in other living quarters on campus, and 10% occurred at a 
fraternity.  Most off-campus victimizations, especially rapes, also occurred in residences.  
However, particularly for sexual contacts and threatened victimizations, incidents also took place 
in bars, dance clubs, nightclubs and work settings.  Importantly, most of the sexually assaulted 
women knew the person who victimized them.  

Fifty to 60% of college men report they would rape a woman if they were certain that 
they would get away with it.  One out of twelve college men surveyed had committed acts that 
met the legal definition of rape; 84% of these men said what they did was DEFINITELY not 
rape.  

So what are the facts and the solutions?  
 Teen pregnancy rates are decreasing.  Greater than 50% of high school age adolescents 

are sexually active; average age at first intercourse is 17 for girls and 16 for boys.  The 
fertility of girls in the U.S., ages 15 to 19, has gradually decreased since 1960, due to the 
availability of birth control methods and abortion.  Over the last ten years, the percentage 
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of high school students who have had multiple partners decreased by 24%.  Up to two-
thirds of adolescents use condoms, three times as many as did so in the 1970s.  

 Teen pregnancies are linked to poverty.  Despite the increased use of birth control, the 
U.S. has rates of teen pregnancy which are three to ten times higher than those among the 
industrialized nations of Western Europe.  U.S. teen poverty rates are higher by a similar 
magnitude.  Six out of seven U.S. teen births are to the 40% of girls living at or below the 
poverty level, and more teenage girls are dropping below this level due to Bush 
administration policies aimed at “reforming” welfare.  

 Adult males usually impregnant teenage girls.  Sexually transmitted disease and acquired 
immunodeficiency syndrome rates among teenage girls are two to four times higher than 
among age-matched teenage boys.  Statutory rape, in which adult perpetrators or 
boyfriends have sexual intercourse with underage girls, is infrequently reported by 
providers.  

 Lack of access to contraception facilitates teen pregnancy.  Only 8% of U.S. high schools 
provide condoms, despite the fact that promotion and distribution of condoms does not 
increase teen sexual activity.  Access to contraception of all types is particularly 
burdensome for rural teens.  Recently, legislation that would prohibit prescribed 
contraceptives for adolescents without parental involvement was introduced in ten states.  
A survey of girls younger than 18 seeking services at Planned Parenthood found that 
mandatory notification for prescribed contraceptives impeded girls’ use of sexual health 
care services, increasing teen pregnancies and the spread of STDs.   

 Abortion is common yet increasingly difficult to get.  Contrary to occasional media 
depictions of teens as the main recipients of abortions, 48% of those having the procedure 
are over age 25, and 56% already have children.  By age 45, the average female has had 
1.4 unintended pregnancies, and 43% have had an induced abortion.  Fifty-eight percent 
of women with unintended pregnancies get pregnant while using birth control.  This is 
not surprising, given one-year contraceptive failure rates ranging from 2-3% for IUDs, to 
7% for contraceptive pills, to 21% for periodic abstinence.  Even so, between 1990 and 
2000, the number of annual abortions dropped 18%, from 1.6 million to 1.3 million, even 
though the U.S. population increased by 13%. 

Across the U.S., many health plans fail to cover contraceptive aids, even though all
methods are more effective and less costly than no method.  Many fewer plans cover abortion 
than cover sterilization, leaving poor women in the unenviable position of having to choose 
sterilization if they lack the resources for adequate contraception or for an abortion, which may 
become necessary even when accepted contraceptive methods are used as directed.  On a 
positive note, the U.S. House of Representatives voted to reinstate the contraceptive coverage for 
federal employees that President Bush omitted in his 2002 budget proposal.  Unfortunately, 
“Welfare Reform” legislation allocated states $50 million over 5 years to teach abstinence rather 
than to provide contraceptives.  

Since the 1973 Roe v. Wade decision legalizing abortion, various barriers have been 
erected in the path of those seeking to obtain one.  The Hyde Amendment of 1977 cut off 
Medicaid funding for nearly all abortions.  Before former President Clinton took office, 
discussion of abortion in federally funded health clinics was prohibited. Thirty-nine states have 
parental notification laws, which have led to a rise in late trimester abortions and to increased 
numbers of abortions in neighboring states without such laws.  
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Recently, the Bush administration drafted a policy that would let states define unborn 
children as persons eligible for medical coverage.  The current Administration has also 
introduced bills to increase spending on so-called “Crisis Pregnancy Centers,” in which pregnant 
women are given non-factual information regarding abortion, refused information about 
contraception, shown an ultrasound of their fetus, and watch a slide show depicting bloody 
aborted fetuses in which it is claimed that abortion is a leading cause of sterility, deformed 
children and death.  In actual fact, it is 30 times more dangerous to carry a fetus to term than to 
undergo a legal abortion.  

Abortions cost approximately $350; most patients pay out of pocket.  Only one out of 
three patients has insurance coverage, and only one out of three insurance companies cover the 
procedure after the deductible is met.  Thirty-four states provide no Medicaid funding for 
abortion.  Of the 16 that provide coverage, most make it available only in cases of fetal 
abnormality, rape, or when the pregnant woman’s life is endangered.  

Other obstacles to abortion include bans on specific methods, mandated waiting periods, 
parental and spousal notification laws, regulation of abortion facility locations, zoning 
ordinances designed to keep abortion clinics from being built in certain areas, and TRAP 
(Targeted Regulation of Abortion Providers) laws.  Bills either passed or considered by the 
Republican-led Congress under Bush’s directives include: the Unborn Victims of Violence Act, 
which gives legal status to a fetus hurt or killed during the commission of a federal crime; the 
Child Custody Protection Act, which makes it a crime in some cases to transport a minor across 
state lines for an abortion; and the Abortion Non-Discrimination Act, forbidding state and local 
government actions against hospitals or health care workers who refuse to participate in 
abortions.  Three recent appointments to the Food and Drug Administration’s Reproductive 
Health Drugs Advisory Committee, Drs. David Hager, Susan Crockett and Joseph Stanford, are 
avowed foes of abortion rights.  Obstetrician-gynecologist Hager, who has advocated Scripture 
reading and prayer for premenstrual syndrome, reportedly refuses to provide contraceptives to 
unmarried woman.  

It is time to approach teen pregnancy with rational public health policies.  We must first 
acknowledge the myriad social injustices promoting teen pregnancy.   Then we need to employ 
methods known to reduce unwanted pregnancies.  Suggested policies include: 

 Providing early, ongoing, and accurate sex education for all teens. 
 Enhancing access to reproductive health services through the enactment of universal 

coverage.  
 Building, staffing, and providing protection for the staff of reproductive health clinics.  
 Comprehensively training physicians, especially obstetrician-gynecologists, in 

contraception and abortion.  
 Overturning parental notification laws while increasing federal funding for family 

planning.   
 Providing financial and other incentives to support young women who wish to continue 

their educations.  

To implement a just society approaching the ideal of equal opportunity, we need to 
improve the lives of those living in poverty.  This can be achieved, for example, by enacting 
living wage statutes and by bringing women’s salaries into line with those of men having 
equivalent training and job requirements.  More importantly, however, women must have the 
right and freedom of choice over decisions that concern their own bodies.  Success in these 
endeavors will require the concerted efforts of major segments of society and our elected 
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representatives.  Can the U.S. emerge from the dark ages, and achieve the freedom and women’s 
equality that is a part of current European life?  Unfortunately, this question has yet to be 
answered.  

Sex and Society

We are at a point in human social history when many women are seeking greater 
equality, freedom, and opportunity.  The feminist movement is slowly but surely achieving a 
new more egalitarian social order.  Women’s rights are now recognized and enforced in most 
countries of the world.  What will the long-term consequence of these social changes be, and 
what are the advantages and disadvantages of a society in which women play a more dominant 
role?  

Female-dominated communities are rare among present day humans, but many early 
human societies may have been matriarchal “queendoms,” based on worship of the “Great 
Goddess” (as concluded, for example, in Elizabeth G. Davis’s book, The First Sex).  These 
feminist societies were characterized by pacifism with little conflict and virtually no wars.  
Violence was minimal compared to the patriarchal societies that gradually replaced them.  The 
latter introduced male domination and a new belief system based on a vengeful male God with 
horrific punishments for non-believers and “sinners.”  

Davis bases her arguments concerning early female-dominated societies largely on 
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ancient mythology, archaeology and anthropology, since reliable historical accounts are only 
fragmentary.  Even as late as in ancient Crete and Mycenae, power in pre-Christian Celtic 
cultures was often based on matrilinear monarchical descent.  For example, in the Minoan 
culture of ancient Greece, the Great Goddess held a spot above all other Gods.  Minoan art 
supports this idea, showing powerful priestesses who dominated religious ceremonies, and 
women wielding battleaxes and swords.  Young Minoan women were trained in all the physical 
activities of their male peers and ran all aspects of their communities, while men spent months at 
a time at sea.  

Many early human societies were probably characterized by matrilocality where maternal 
authority in domestic relations dominated.  A new husband would move to his wife’s family, 
village and tribe while the new wife stayed with her parents in her old home and community.  
Even now in the Jewish Halakhic tradition, matrilinearity reigns supreme.  Only a person born of 
a Jewish mother is considered Jewish by birth.  

Today there are still several extant matrilinear societies.  The first and most famous is 
that of the Mosuo people, one of China’s 56 ethnic minorities.  The Mosuo comprise a 
matrilinear tribe of less than 60,000 people in the Yunnan province of China, near the foot of the 
Tibetan plateau around Lake Lugu.  This region was isolated from the rest of the world until 
1970, partly because of its high elevation at nearly 9,000 feet above sea level.  Interestingly, the 
language of the Mosuo has no words for war, murder, or rape, and their communities have no 
jails.  Women traditionally take sequential lovers and bear children without marrying.  They have 
freedom and independence rare in our current societies.  

Mosuo women carry on the family name and run the household which usually consists of 
several families with one woman elected as the head.  The head matriarchs of each agrarian 
village govern the community by committee.  The Mosuo are best known for their tradition of 
zouhun, or “walking marriage,” in which young men visit their women lovers by coming to them 
at night and leaving in the morning.  If a child is born from the union, the mother’s brothers 
assume responsibility for its care.  

The Mosuo societal structure and belief system is described in the book Leaving Mother 
Lake by Yang Erche Namu.  Lugu Lake and nature in general are regarded as the Mother 
Goddess, and the mountain overlooking it is venerated as the Goddess of love.  The Mosuo also 
practice Lamaism, a Tibetan form of Buddhism.  Most Mosuo homes dedicate a room 
specifically for Buddhist worship and to accommodate traveling monks or lamas.  

A second matriarchal society is that of the Minangkabau people of Indonesia where 
women control land inheritance.  Men leave their mother’s homes and move into their wives 
household upon marriage.  Sexual equality and nonviolent lifestyles characterize their society.  

Minicoy islanders in the Arabian Sea off the Southwest coast of India constitute a third 
currently existing matriarchal society.  Minicoy boasts a matrilinear Muslim society.  The man 
lives with either his mother or his wife’s family, but he remains a member of his mother’s 
household after marrying and throughout most of his life.  In fact, his mother continues to play 
an important role in determining his activities.  Remarriage for both men and women is 
acceptable, but property is always passed via matrilinear descent.  This empowers women and 
gives them a tremendous advantage socially and politically.  The policy of the Minicoy islanders 
has always been to assist enemies, not to make war on them.  

We might find it instructive to learn what sorts of social behavior exist in our primate 
relatives, particularly with respect to the roles of females in society.  The primate tree of life 
reveals that humans separated from the gibbon 22 millions years ago (Mya), the orangutan 16 
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Mya, and the gorilla 10 Mya.  However, the two living species of chimpanzee, Pan troglodytes, 
the chimp, and Pan paniscus, the bonobo or pygmy chimp, are our closest relatives.  They 
diverged from Homo sapiens only 7 Mya, and the two Pan species diverged from each other 
only 3 Mya.  In spite of their evolutionary closeness to each other, they exhibit contrasting social 
structures.  Maybe we can benefit by reflecting on the similarities and differences of these two 
primate societies as compared with our own.  

How have chimps and bonobos solved their primary social problems?  And how might 
we profit by assuming some of their attributes?  What can we expect to learn from studying their 
lifestyles?  The rest of this essay is designed to glean answers to these questions.  

Chimps live in a male-dominated patriarchal society, not so different from our own, but 
bonobos enjoy a female-dominated matriarchal society with characteristics that render them 
unique among primates.  Yet they share with us several distinctive biological features that have 
helped to shape their social structure and caused it to diverge from those of their two nearest 
primate relatives, chimps and ourselves.   

Bonobos live in a remarkably peaceful society.  Sex is important in all animal species, 
but to the bonobo, it is a way of life.  Sex substitutes for aggression!  These pygmy chimps 
engage in sex with higher frequency than any other primate species, and with almost all available 
partners; about one-third of their sexual encounters are with members of the same sex, and about 
two-thirds are with members of the opposite sex.  Everyone is bisexual, and the females are 
especially promiscuous.  Still, their fertility rate is comparable to that of the chimp.  Single births 
occur once every 5 or 6 years because though sexually active, they don’t ovulate during 
lactation.  

What might be the historical basis for the divergence of chimp and human social 
structures from that of the bonobo?  In contrast to humans and chimps, which migrated away 
from their original, more accommodating, rain forest habitats into dryer, more harsh ecosystems, 
bonobos live primarily in the humid forests of the Congo River where all three species may have 
had their roots.  Bonobos are even more seriously endangered than chimps with only about 
10,000 individuals surviving in the wild.  Chimpanzees outnumber them 10 to 1, and humans 
outnumber them nearly a million to one.  Certainly their tendencies to migrate and populate 
diverse ecosystems is a factor in superior survival of chimps and humans.  The small numbers of 
bonobos are due in part to their low fertility rate, but destruction of their tropical habitat by 
people has been the primary cause of their diminishing numbers.  Additionally, natives kill for 
bushmeat, and diseases that are transmitted to bonobos via human have played major roles.  
Poverty, political instability, and disease that characterize human societies in central Africa are 
to a considerable degree responsible.  From a numbers standpoint and perhaps from this 
standpoint alone, chimps, and particularly bonobos are tremendously inferior to ourselves.  

Both chimps and bonobos nurse their young for about 5 years.  However, infant mortality 
rates are much lower in bonobos due to female feeding priorities and the absence of infanticide.  
Mother-offspring conflicts are also minimal as compared with chimps and humans.  Adolescence 
is attained soon after the age of 7, yet normally, females first give birth at about 13, and maturity 
is attained at 15.  Bonobos live on the average about 40 years in the wild and 60 years in 
captivity, 5-10 years less than chimps.  

While both species are equally intelligent and innovative, bonobos have much more 
sensitive temperaments than chimps.  For example, when Germany was bombed at the end of 
World War II, bonobos in a zoo outside Hellabrunn all died of fright while the chimps, located 
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nearby in the same zoo, were unaffected.  However, when provided with a stable, comfortable 
environment, bonobos enjoy a more carefree, playful, quiet existence.  

Like chimps, bonobos focus on vegetarian diets; chimps eat more meat and kill other 
primates for food, a practice unheard of among bonobos.  In chimp society, when food is 
available in limited quantities, males get first priority and the females get what’s left over.  Quite 
the opposite in Bonobo society!  Long-lasting female (but not male) bonding is common, and 
two females that have bonded share food sources while an unbonded male merely looks on.  
Only after the females have left does the male get to eat.  Female bonding seems to be a key 
feature of their matriarchal society.  

Chimps often display aggressive behavior, and only after fighting does a period of 
reconciliation follow with hugs and kisses.  By contrast, bonobos substitute loving behavior for 
aggression.  An aggressor, male or female, is offered sex by a target female.  In fact, 
heterosexual contacts are only twice more frequent than homosexual contacts, and the latter can 
involve either two males or two females.  Surprisingly, any form of excitement: food, the 
presence of a new play object or a competitive situation often results in sexual activity prior to 
eating, playing or competing.  Moreover, there seems to be no age discrimination; sexual 
activities between adults and juveniles of opposite and the same sexes is common.  

In contrast to chimp or most human societies, male bonobos usually remain attached to 
their mothers throughout their lives.  They follow them as they travel through a forest and are 
dependent on them for protection.  Also, in contrast to chimps, male bonobos seldom fight their 
own battles; instead, they depend on their mothers to make overtures of reconciliation. The 
physically stronger males play a subservient, almost incidental role to the apparently 
intellectually superior female.  

Considering the importance of sex in bonobo society, it is not surprising that female 
bonobos, like humans (but unlike chimps), are sexually active even during their long periods of 
lactation.  Females use face-to-face sex for bonding and enjoy orgasm, a trait once thought to be 
unique to humans.  Males also enjoy sex together, but bonding is more transient.  To an even 
greater degree than in humans, sex is only incidentally related to reproduction because it serves 
so many other purposes.  Social functions of sex in addition to bonding, acquisition of food and 
domination, include creating community cohesion, avoidance of aggression, and simply pleasure.  

Based on these observations, it seems that bonobos and matriarchal human societies have 
some simple but important lessons to teach us.  (1) If you want a peaceful, violence-free society, 
put the lower testosterone females in charge.  (2) Only raise the number of offspring you can take 
care of adequately.  (3) Enjoy sex, but prevent excess birth.  Finally, (4) if you want peace and 
prosperity instead of war and destruction, make love not war.  These are keys that could help 
humankind to achieve planetary and societal sustainability.  We should always be receptive to a 
learning experience based on the behavior of our superiors. 

Recommended readings:

Davis, E.G.  (1971).  The First Sex.  New York: Putnam Press.
de Waal, F.B.M.  Bonobo sex and society.  Scientific American, March, 1995, pp. 15-21.  
de Waal, F.B.M.  (1988).  The communicative repertoire of captive Bonobos (Pan paniscus) 

compared to that of chimpanzees.  Behaviour 106: 183-251.  
de Waal, F.B.M.  (1996).  Bonobo: The Forgotten Ape.  UC Press.  
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Kano, T.  (1992).  The Last Ape: Pygmy Chimpanzee Behavior and Ecology.  Stanford 
University Press.  

Namu, Yang Erche.  (2003).  Leaving Mother Lake.  Boston: Little, Brown.  
Susman, R.L. (ed.)  (1984).  The Pygmy Chimpanzee: Evolutionary Biology and Behavior. New 

York: Plenum Press.  

Watchdogs and Whistleblowers

Distortion and suppression –
science undermined. 

Dishonesty, deceit –
how to know the truth. 

Illegal acts and deeds, 
the highest echelon. 

Moral whistleblowers –
exposing criminal acts. 

Conscientious watchdogs –
surveillance of the top. 

Persistent informants –
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demanding just the facts. 

Supernatural guides? 
in science, put your trust. 

For many years now, I’ve been a member of the Union of Concerned Scientists (UCS), a 
nonprofit partnership of thousands of scientists and other actively involved citizens. I’d like to 
tell you about this organization and its activities. I think you’ll find this information interesting 
and useful. 

“OK,” you say skeptically; “UCS probably consists of a bunch of weirdo scientists and 
other radical social elements. Why should I take time out of my busy schedule to pay attention to 
what you or they have to say? Who needs ‘em anyway?” 

So what is the UCS really concerned about, and what do they do to act upon their 
concerns? What types of information do they examine? What services do they provide? What 
policies do they support? Let’s try to answer these questions concisely, in just a few paragraphs, 
so as to take as little of your time as possible. 

Above all, the UCS has earned my respect, and that of the scientific community, by 
sticking to the facts. They rigorously analyze scientific material and verify its authenticity. They 
display an unparalleled level of integrity. Scientists and informed citizens have come to trust the 
Union to provide accurate, scientifically based information. But that is only the beginning. 

The UCS promotes innovative policy development and effective citizen advocacy to 
achieve practical solutions to our social, political and environmental problems. These problems 
include everyday concerns such as energy, transportation and pollution, but they also deal with 
international problems such as the threats of global warming, nuclear war and species extinction. 
The Union always relies on sound science and logic to secure governmental policy, corporate 
practices and consumer choices that will improve the health of our global environment. It 
attempts to serve as humanity’s stewards of the Earth, focusing on activities in the United States.  

Since 2000, the UCS has also been outspoken in defending governmental scientists 
against political censorship and exposing distortion of scientific fact in governmental agencies. 
They have documented the various ways in which the US government has manipulated, 
suppressed and distorted scientific findings in nine federal agencies when the facts did not 
support its ideological agenda. 

The UCS was one of the first whistleblowers to expose pervasive dishonesty by high 
governmental officials in the US. It has repeatedly attempted, with only partially success, to re-
establish governmental integrity. By lobbying, organizing meetings, and working with senators 
and congressional representatives, they have introduced legislation that criminalizes political 
interference with science. Unfortunately, many of their efforts were thwarted by representatives 
who rely on and benefit from disreputable, dishonest tactics. 

While many of the earlier UCS efforts had met with failure, they bore fruit at the end of 
2005 when Congress passed an unprecedented appropriations bill for the Departments of 
Education, Labor, Health and Human Sciences with a provision prohibiting the “deliberate 
dissemination of false or misleading scientific information.” It also helped to protect candidates 
for scientific advisory panels from questions about political affiliation, voting histories and 
positions on topics unrelated to their advisory roles. The Union did so by playing a pivotal role in 
passing a first-of-a-kind law designed to protect scientists against governmental officials pushing 
specific agendas. 
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The UCS Scientific Integrity Program not only intends to protect scientists against 
abuses, they also hope to introduce reforms that insure the independence of scientists who work 
to inform policymakers and the public. The importance of this pursuit is emphasized by the need 
to keep our politicians honest, and to develop through quality science, innovative technologies 
that maintain and promote a healthy economy, environment and citizenry. Science is required to 
allow continuance of a prosperous and secure international community. It is required for the 
health of any modern society in the fast-moving, shrinking world of today. 

Is the Union fighting other battles? The answer is: many. For example, it is using reliable 
science to reduce global warming emissions in the absence of federal leadership; it has 
successfully halted the development of a new and dangerously flawed nuclear weapon; it has 
stopped poultry producers from using certain drugs that worsen antibiotic and antiviral resistance 
in human and animal pathogens, and it supports legislation that promotes sustainable agriculture. 
Yet this is still not the full extent of its activities! 

In 2004, the Pentagon claimed that China had tested an advanced anti-satellite weapon. 
The UCS conducted studies revealing that the pentagon report was based on a Chinese blogger 
with no apparent knowledge of Chinese military activities or plans. Faulty intelligence can create 
tension between countries as was true in this case. In fact, it was just such faulty information 
(whether mistakenly or intentionally provided) that led to the current Iraq fiasco, costing 
hundreds of thousands of human lives and hundreds of billions of US taxpayer dollars, resulting 
in tremendous habitat destruction and producing long-lasting social instability. 

Recently, members of the US National Security Space Office pointed out that these and 
other UCS studies demonstrated a need to improve American intelligence. It is eminently clear 
that reliance on faulty or incomplete data can lead to unjustified concern and conflict. Such 
problems can be avoided merely by providing the correct information in a timely fashion. The 
Union is a valuable source of such information, but more importantly, it checks up on and 
exposes faulty conclusions through meticulous scientific study. 

In short, the UCS is one of our most reliable organizations, demanding integrity, honesty 
and realistic policy approaches that can benefit the US and the world. They serve as a source of 
information we can trust. They function as watchdogs that expose governmental dishonesty and 
ignorance. They protect citizens against unfounded accusations and politically motivated 
persecution. Maybe the citizens of the world should go one step further and create an 
international UCS! UCS International could do for all nations what the Union has attempted to 
do for the states. And particularly if it represents the interests of a large segment of the world 
population, as the UCS does for Americans, it is most likely to be a reliable source of truth and 
justice for all. 

For further information, see the Union of Concerned Scientists’ website: 
http://www.ucsusa.org/.  
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Migration

A flux of human ants
   spreading by circumstance.
Humanity screams –
An eternal theme.  

The Earth stripped naked,
Mankind can’t escape it.  
There’s nowhere to go,
We are our own foe.  

I.  Ancient History
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Migration occurs when an organism moves from one locality to another, often over long 
distances and in large groups.  Most frequently, this occurs in order to avoid adverse conditions 
such as an insufficient food supply or a lack of other resources.  Harsh climates or persecution 
can similarly lead to mass migrations.  No one wishes to endure the hardships that accompany 
mass migrations.  It’s more comfortable to stay at home if conditions permit.  

The common ancestor of all living humans, often called “Mitochondrial Eve”, lived in 
Africa 150 thousand years ago (Kya), and migrations to the rest of the planet occurred much 
later.  Settlement of the Near East may have occurred about 70 Kya, Australasia about 60 Kya, 
Europe roughly 45 Kya, the Americas an estimated 30 Kya, and the islands of the Pacific about 
15 Kya.  

Since then, migrations have occurred repeatedly, sometimes (as in the case of the initial 
Euroinvasion of the Americas) for profit and conquest, but more frequently to avoid hardships 
and starvation.  The most recent mass migrations, and the largest in current social history, 
involve movement from third world countries, especially in Central and South America, towards 
North America.  Because of the exploding world population, the numbers of current migrants are 
greater than during any other period in world history.  

America has always been a melting pot.  Very few living Americans are of pure Native 
American descent, and few even have any Native ancestry.  Most of the ancestors of current U.S. 
citizens came to America to escape poverty and seek opportunity.  We can therefore consider 
ourselves to be migrants or direct descendants of migrants.  We’re all in the same boat, plus or 
minus a few generations.  How you imagine America’s solution to emigration reveals who you 
really are and what your value system is.  

II.  The Current Situation

A boy sits on a dirt embankment in California about four miles north of the Mexican 
border. He wears dark, dusty clothing, a cap and a daypack.  He is 15, lost, thirsty, hungry and 
afraid.  The night before, he left a small Mexican border town, less than 10 miles away, walking 
north with his father and about 20 others.  A helicopter with searchlights appeared in the distance 
and approached.  The boy’s group scattered, each running in a different direction.  

Over 500 Mexicans die each year trying to cross the border illegally in order to find 
work.  In the past, Americans would often help lost Mexican migrants as a friendly gesture.  
After all, we are all members of the family of man, 99.9% identical at the genetic level.  But now 
many of us won’t even drive a frightened boy 500 yards to a phone because we worry about 
getting busted by the Border Patrol and facing legal expenses.  Our laws have become inhumane; 
they serve to desensitize us.  

The official exportation rate of humans from Mexico to the U.S. is roughly 500,000 per 
year.  However, in reality, it may be as much as 5 times this number, nearly 1% of the entire U.S. 
population, although it seems unlikely that this many people choose to stay.  During one week 
last April, the Border Patrol reported catching 12,500 people in the 250-mile stretch near Tucson, 
Arizona.  The return trip, provided free by the Border Patrol, is expensive for the U.S. taxpayer 
and ineffective as it is usually followed by future repeat attempts.  

Mexicans often take less desirable jobs most Americans refuse to take.  And the arrival of 
millions of poor people in the United States drives down wages, in accordance with supply and 
demand.  There are an estimated 12 million illegals in the U.S. today, and this number climbs 
each year by at least a million.  Build a wall?  The border consists of 1,951 miles of desert, 
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mountains, and chaparral, crossed legally by over 300 million people each year.  It’s the busiest 
border in the world.  Just how can migration be controlled?  It’s probably impossible.  Besides, 
the employers, a powerful interest group in the U.S., want cheap labor!  

With dire poverty next door, an ever-increasing rate of illegal migration across our 
southern border is virtually inevitable.  It’s instructive to remember that in 1910, the Mexican 
Revolution ripped apart a nation of 15 million people.  One out of 15 died.  But over 800,000 
fled to the United States.  Now there are about 110 million Mexicans, and hundreds of millions 
of poverty-stricken people in Latin American countries.  Do the math.  Fences and walls will not 
stop the migration; they will only make the trip more difficult and dangerous for the migrants.  

For several decades, we have had a global economy, outsourcing jobs and buying clothes 
made by children in other countries.  Our primary concern has not been for the interests of third 
world country citizens; we and our corporate suppliers are unfortunately driven by greed and the 
profit motive.  Now, the Third World is knocking at our door, and no wall will keep it at bay.  
We need to think of constructive, long-term solutions.  

What is happening on our southern border has penetrated our entire country.  The border 
is simply the place where we watch the world flood toward us.  The solution is not to secure a 
broken border, just as the real solution in New Orleans was not to build a better levee.  Ocean 
levels are rising, and storms are becoming more intense, just as the floods of poor immigrants are 
pouring into the U.S. at continuously increasing rates.  And minutemen, try as they may, are 
irrelevant.  We have entered a new era, one that differs from those of past periods of mass 
migration only in the magnitude of the movement.  And these numbers reflect the excessive and 
growing human population.  

III.  The Solution

Please recall that California was once a territory of Mexico.  It was militarily taken over 
by the U.S. after the discovery of “gold in them thar hills” and immediately before the ‘49ers’ 
Gold Rush.  As Mexicans now migrate to the golden hills, we should remember that they are 
simply regaining what was rightfully theirs.  You can turn your back on poor people, or you can 
open your arms and welcome them into a country of wealth.  But the United States, like most 
other countries around the globe, is becoming increasingly crowded with diminishing resources.  

Migration follows the laws of diffusion, but in this case, the driving force is a gradient of 
financial need.  Clearly, fences, walls, and false moral claims will prove ineffective.  The greater 
the numbers of poverty-stricken Central and Latin Americans, the greater the numbers of 
migrants.  

So is there a solution?  Is there something we can or want to do?  Can we act in a way 
that allows us to still live with ourselves?  The answer, for any rational conscientious person, is a 
resounding “YES.”  The U.S. has just spent one trillion (one thousand billion) dollars of 
taxpayers’ money in support of an illegal war in Iraq.  This war has cost the lives of well over 
500,000 Iraqi civilians, and has created unprecedented social instability; moreover, nearly 
100,000 Americans have either defected, died or suffered permanently debilitating injuries.  
What if this money, and the efforts of these lost souls had been used to promote international 
welfare and birth control?  The decisions of a very few competent governmental officials could 
have made this dream a reality, while costing the taxpayer far less than has been spent in Iraq.  
Mistakes, such as those made by the Bush administration, are costly and irreversible.  While we 
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cannot correct the errors of the past, we can act responsibly in the future to make our tax dollars 
yield benefits rather than misery.  

It is estimated that to provide free birth control and abortion services worldwide would 
cost a mere $40 billion per year.  Even Bill Gates could not afford to sustain this effort, but 300 
million Americans could easily afford this cost without an excessive burden.  Thus, the 
taxpayer’s money squandered in Iraq would have provided international birth control for 25 
years!  And if we were to provide the financial means so that women everywhere could make 
their own choices concerning family sizes, the world population would quickly stabilize, and 
probably even diminish.  Over one hundred studies conducted worldwide have shown that 
women’s choice, not compulsion, is sufficient to allow a rapid reduction in fertility rates 
followed by stabilization of the human population.  And this alone would be the first realistic 
step towards ending poverty.  Only by stabilizing third world populations can economic gains 
and medical care be shared with maximal benefit by the people.  And only when conditions are 
acceptable to the citizens of these countries, will they stay at home.  In the meantime, a logical 
solution might be the granting of larger numbers of temporary worker permits.  We do not have 
to have altruists’ motives to act on behalf of the world’s down-trodden; we are saving the world, 
our own turf, and our own necks.  Do you have a better, more affordable, more practical, long-
term solution?  If so, please let me know.  

Barbara Boxer

Remarks of U.S. Senator Barbara Boxer To
The World Affairs Council, October 2006

The founding of the World Affairs Council was inspired by the birth of the United 
Nations years ago.  Nine days before that first UN Delegate meeting, President Truman said: 

 “Today, the entire world is looking to America for enlightened leadership to peace and 
progress.  Such leadership requires vision, courage and tolerance.  It can be provided 
only by a united nation deeply devoted to the highest ideals.”  

We must heed those words today.  
The last time I spoke to you was on December 16, 2002.  Congress had just given the 

President authorization to go to war in Iraq.  I had been one of 23 Senators who voted against 
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that resolution, the best vote I have ever cast.  
During that speech to you, I said our country faced a choice: would we pursue a go-it-

alone unilateralism or lead the world community toward a century of peace and prosperity?  A 
few months later, the Administration made its fateful choice by invading Iraq, and we have seen 
the tragic consequences ever since.  Our soldiers are standing in the middle of a slow boil civil 
war.  Over 24,000 of them have been killed or seriously wounded.  The number of terrorists is 
growing, not falling.  America has never been at a lower standing in the eyes of the world.  

In recent days, we have seen stories of more U.S. soldiers killed, Iraqi soldiers poisoned, 
piles of tortured bodies discovered, and Iraqi parents forced to keep their children home from 
school.  So what is the President’s perspective on the current situation?  He actually said that Iraq 
will be just a “comma” in the history books.  A comma?  I think it will be considered one of the 
greatest foreign policy disasters in U.S. history.  

I met a dad this summer whose only child was in Iraq for a second tour of duty.  He and 
his wife received a letter from their son, right after one of his friends and fellow soldiers had 
been killed.  Here is what their son wrote in that letter: “His death has started an uproar of 
emotions in the platoon.  No one understands why we are here and what our mission is.”  

Whatever your feelings are about the war in Iraq, I know that we can all agree that our 
troops deserve the best from us.  They have accomplished every goal we have set for them with 
flying colors.  But the goal posts keep shifting and the mission keeps changing.  First, the 
mission was to find weapons of mass destruction.  There were none.  Then it was to find Saddam 
Hussein. Then it was to secure Iraq for elections. Then it was to train Iraqi forces.  Now, the 
President tells us that Iraq is the central front in the war against terrorism.  But the truth is that 
the Iraq war is fueling terrorism.  

Recently, a National Intelligence Estimate said: “The Iraq conflict has become the ‘cause 
celebre’ for jihadists, breeding a deep resentment of U.S. involvement in the Muslim world and 
cultivating supporters for the global jihadist movement.”  This is the Administration’s own 
intelligence agencies.  And yet there is still no end in sight.  

With U.S. resources focused on Iraq, our priorities at home and around the world are 
suffering.  We see violence resurging in Afghanistan, and the prospects for peace in the Middle 
East at their lowest point.  We hear supporters of Iranian President Mahmoud Ahmadinejad 
shouting “death to America” in the streets of Iran.  And Hugo Chavez standing before the United 
Nations calling President Bush “the devil” as our friends and allies sit quietly.  

You are here because you care deeply about America’s place in the world.  It is hard to 
believe that only five years ago, after 9/11, the whole world stood with us.  NATO declared the 
September 11 attacks to be an attack against all NATO members.  What Secretary Rumsfeld 
called our “old Europe” allies, France and Germany, were by our side.  In France, a newspaper 
headline declared, “We Are All Americans.”  In Germany, flowers were left at the front gates of 
U.S. military bases.  We could have used that goodwill for great purpose.  We could have waged 
a global fight against terrorism with every country by our side.  But the President turned away 
from the world, and now the world has turned away from us.  

The Director of Pew Global Attitudes Projects testified before the Senate Foreign 
Relations Committee that the war in Iraq has caused “anti-Americanism to become a global 
phenomenon in the Muslim world.”  He went on to say, that “We saw anti-Americanism grow 
tremendously in Africa and Asia, where previously that had not been the case.”  Even among our 
traditional allies, esteem for America is falling precipitously.  Some of the blame for this 
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deterioration lies not just in the President’s policies but in the arrogance with which they are 
carried out.  Never have I seen an Administration so unwilling to admit or correct mistakes.  

I no longer hold out any hope that they will actually listen to Democrats.  But what about 
the American people, over 60 percent of whom now oppose this war, about the same percentage 
who opposed invasion when Bush made his fateful decision?  What about the Iraqi people, more 
than 70 percent of whom want U.S. forces to leave within a year?  What about Senator John 
Warner, the respected Chairman of the Armed Services Committee, who said that Iraq appears to 
be drifting sideways?  Instead, the President simply tells us that we need to “stay the course,” 
and that as long as he is in charge, we will be in Iraq.  

But stay the course is not a plan.  It is a recipe for more death and destruction.  It is, just 
as Bob Woodward’s new book title says, a “State of Denial.”  But it is not a plan.  As former 
Secretary of State Colin Powell said recently, “stay the course isn’t good enough because a 
course has to have an end.”  

It is time for this Administration to admit that its strategy in Iraq is not working and start 
redeploying our troops over the horizon so that the Iraqis can begin providing their own security.  
Our troops can’t force the Sunni, the Shiite and the Kurds to sit down together.  That is a 
diplomatic mission, not a military mission.  Iraqis themselves need to make tough political 
choices. We can help, but it is up to them to decide if they want democracy.  

There are other steps we can take as well.  One is to suggest that the various regions of 
Iraq be given greater autonomy with an equitable division of oil resources.  That’s the type of 
arrangement that helped end the war in Bosnia.  We should encourage the participation of other 
nations by convening an international or regional summit to work toward a comprehensive 
political agreement for Iraq.  The President should have called for such a summit when he 
addressed the United Nations last month, but he missed that opportunity – just as he has missed 
so many others.  

One of our most important Constitutional principles is our system of checks and balances.  
It’s not surprising that our founders envisioned this kind of government.  After all, it was King 
George’s tyranny that provoked the American Revolution.  And now we have another King 
George who believes he can do whatever he wants without question or dissent.  If Congress 
passes a law he doesn’t agree with, the President issues a signing statement saying he is going to 
reinterpret or ignore the parts he doesn’t like.  If Americans question the war, Secretary 
Rumsfeld compares them to Nazi appeasers.  That is not the kind of country we are, or the kind 
of leadership we deserve.  

Here’s what another Republican President, Teddy Roosevelt, said in 1918:  
 “To announce that there must be no criticism of the President, or that we are to stand 
by the President, right or wrong, is not only unpatriotic and servile, but is morally 
treasonable to the American public.”  
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A Liberal’s Pledge to Disheartened Conservatives
November 14th, 2006

To My Conservative Brothers and Sisters,

I know you are dismayed and disheartened at the results of last week’s election.  You’re worried 
that the country is heading toward a very bad place you don’t want it to go.  Your 12-year 
Republican Revolution has ended with so much yet to do, so many promises left unfulfilled.  
You are in a funk, and I understand.  

Well, cheer up, my friends!  Do not despair.  I have good news for you.  I, and the millions of 
others who are now in charge with our Democratic Congress, have a pledge we would like to 
make to you, a list of promises that we offer you because we value you as our fellow Americans.  
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You deserve to know what we plan to do with our newfound power – and, to be specific, what 
we will do to you and for you.  

Thus, here is our Liberal’s Pledge to Disheartened Conservatives:

Dear Conservatives and Republicans,

I, and my fellow signatories, hereby make these promises to you:

1. We will always respect you for your conservative beliefs. We will never, ever, call you 
“unpatriotic” simply because you disagree with us.  In fact, we encourage you to dissent and 
disagree with us.  

2. We will let you marry whomever you want, even when some of us consider your behavior to 
be “different” or “immoral.”  Who you marry is none of our business.  Love and be in love – it’s 
a wonderful gift.  

3. We will not spend your grandchildren’s money on our personal whims or to enrich our friends.  
It’s your checkbook, too, and we will balance it for you.  

4. When we soon bring our sons and daughters home from Iraq, we will bring your sons and 
daughters home, too.  They deserve to live.  We promise never to send your kids off to war based 
on either a mistake or a lie.  

5. When we make America the last Western democracy to have universal health coverage, and 
all Americans are able to get help when they fall ill, we promise that you, too, will be able to see 
a doctor, regardless of your ability to pay.  And when stem cell research delivers treatments and 
cures for diseases that affect you and your loved ones, we’ll make sure those advances are 
available to you and your family, too.  

6. Even though you have opposed environmental regulation, when we clean up our air and water, 
we, the Democratic majority, will let you, too, breathe the cleaner air and drink the purer water.  

7. Should a mass murderer ever kill 3,000 people on our soil, we will devote every single 
resource to tracking him down and bringing him to justice.  Immediately.  We will protect you.  

8. We will never stick our nose in your bedroom or your womb.  What you do there as 
consenting adults is your business.  We will continue to count your age from the moment you 
were born, not the moment you were conceived.  

9. We will not take away your hunting guns.  If you need an automatic weapon or a handgun to 
kill a bird or a deer, then you really aren’t much of a hunter and you should, perhaps, pick up 
another sport.  We will make our streets and schools as free as we can from these weapons and 
we will protect your children just as we would protect ours.  
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10. When we raise the minimum wage, we will pay you – and your employees – that new wage, 
too.  When women are finally paid what men make, we will pay conservative women that wage, 
too.  

11. We will respect your religious beliefs, even when you don’t put those beliefs into practice.  
In fact, we will actively seek to promote your most radical religious beliefs (“Blessed are the 
poor,” “Blessed are the peacemakers,” “Love your enemies,” “It is easier for a camel to go 
through the eye of a needle than for a rich man to enter the kingdom of God,” and “Whatever 
you did for one of the least of these brothers of mine, you did for me.”).  We will let people in 
other countries know that God doesn’t just bless America, he blesses everyone.  We will 
discourage religious intolerance and fanaticism – starting with the fanaticism here at home, thus 
setting a good example for the rest of the world.  

12. We will not tolerate politicians who are corrupt and who are bought and paid for by the rich.  
We will go after any elected leader who puts him or herself ahead of the people.  And we 
promise you we will go after the corrupt politicians on our side FIRST.  If we fail to do this, we 
need you to call us on it.  Simply because we are in power does not give us the right to turn our 
heads the other way when our party goes astray.  Please perform this important duty as the loyal 
opposition.  

I promise all of the above to you because this is your country, too.  You are every bit as 
American as we are.  We are all in this together.  We sink or swim as one.  Thank you for your 
years of service to this country and for giving us the opportunity to see if we can make things a 
bit better for our 300 million fellow Americans – and for the rest of the world.  

Signed,

Michael Moore

Stolen Elections

Robert F. Kennedy Jr. recently published an article entitled “Stolen Elections,” in the 
Rolling Stones Magazine.  This article reveals how the Republican Party engaged in criminal 
conspiracies to steal both the 2000 and 2004 elections, and then tried to cover up the evidence.  
He considers it the biggest political story in the history of the United States: how an immoral 
politician and his backers illegitimately took over the American presidency.  Although such 
crimes had been rumored in previous elections, none in the history of the U.S. have been so 
thoroughly documented (see, for example, the essay entitled “The Democratic Dilemma”).  

George W. Bush is not, and never was, the legitimate President of the United States.  
Unless we speak out, few will read about what happened in Florida in 2000, or in Ohio in 2004 
in future history books.  Most modern newspapers are run by corporations, and today’s 
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“reporters” often worry more about achieving favor with the institutional powers than 
investigating stories that may upset their “sources.”  Consequently, it’s becoming increasingly 
feasible to rewrite history.  

Kennedy lays out the details of exactly how the Republican Party, in several states, but 
particularly in Ohio, engaged in criminal conspiracies to steal the 2004 election and cover up the 
evidence.  The article lays out Kennedy’s foundational premise: “Republicans prevented more 
than 350,000 voters in Ohio from casting ballots or having their votes counted – enough to have 
put John Kerry in the White House.”  And that’s just the beginning of the story which also 
includes ballot box stuffing, electronic voting machine manipulation, “caging” in defiance of a 
court order banning Republicans from this notorious practice, threats and intimidation of 
Democratic voters by imported Republican goon squads, and multiple illegal uses of the office of 
the Secretary of State to disenfranchise Democratic voters.  

These practices don’t apply just to Presidential elections.  Senator Chuck Hagel’s journey 
from voting machine peddler to an “elected” member of the U.S. Senate (being elected on his 
own machines), represents one of the many examples of Republican fraud leading to a 
Republican Congressional takeover.  Unfortunately, these examples reflect a general trend, 
revealing the consistently un-democratic means taken by the Republican Party to gain and 
maintain control.  

In the past, Republicans have rationalized these accusations by claiming that “election 
fraud is something both parties do.”  Fortunately for the more idealistic Democrats, this claim is 
completely unfounded.  Republicans have committed the most heinous of crimes, promoting the 
demise of democracy in our republic, and there is no evidence that anything comparable has been 
done by Democrats.  The offenders are virtually always Republicans, a blatant fact (see essay 
entitled “Suspicious”).

What are Kennedy’s sources of information?  In his article, he acknowledges that he is 
building on the work of many who preceded him.  Seminal investigations were performed by 
Bob Fitrakis and Harvey Wasserman of the Columbus, Ohio Free Press and by Michigan 
Congressman John Conyers, who held hearings in Ohio that resulted in a summary report now 
available in the book entitled “What Went Wrong In Ohio.”  The BBC investigative reporter, 
Greg Palast, also lays it out in his book “Armed Madhouse” and articles at 
http://gregpalast.com/.  All of these sources are referenced by Kennedy, providing extensive 
documentation.  

Kennedy, however, didn’t just recycle the work of others; he went to Ohio, talked with 
election officials, looked over records, investigated the investigators, and only included in his 
story those facts he felt were sufficiently solid that they could “convince a jury.”  In fact, he 
called for criminal investigations and indictments of culpable Republican officials with jury 
trials.  Even with such a credible and high-profile figure involved, however, the response so far 
of America’s corporate-owned mainstream media to Kennedy’s words has evoked echoes of the 
media’s handling of similar Republican Party crimes in Florida in the 2000 election.  

On November 12, 2001, a New York Times article reported that Al Gore got more votes 
than George W. Bush in a statewide recount of Florida votes “no matter what standard was 
chosen to judge voter intent.”  This was the conclusion of the statewide recount, mandated by the 
Florida Supreme Court.  This recount was underway when G.W. Bush went before the U.S. 
Supreme Court to stop the recount.  Unfortunately, even today, many Americans don’t know that 
Gore legally won the 2000 election.  G.W. Bush’s brother, Jeb, intentionally sabotaged the 
democratic process in Florida thwarting the intent of the state’s voters so his brother would win 
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(see the documentary film “Unprecedented, the 2000 Presidential Election”).  
The Times analysis also showed that had “spoiled” ballots – ballots normally punched 

but “spoiled” because the voter also wrote onto the ballot the name of the candidate selected, the 
results were even more spectacular.  While 35,176 voters wrote in Bush’s name after punching 
the hole for him, 80,775 wrote in Gore’s name while punching the hole for Gore.  Katherine 
Harris, Jeb Bush’s appointed Secretary of State, declared that these were “spoiled” ballots, and 
ordered that none of them should be counted.  Many were from African American districts, 
where older and often broken machines were distributed, causing voters to write onto their 
ballots so their intent would be unambiguous. 

The New York Times article documented that in the statewide recount, “there was no 
possible doubt that Al Gore won Florida in 2000.”  The question is, therefore, “Is there credible 
evidence that the elections in 2000 and 2004 were stolen by Republicans engaged in openly 
criminal activity?”  The answer is a definite “yes.”  The Bush brothers, Jeb and George, as well 
as innumerable other Republicans, belong behind bars.  

What will Robert F. Kennedy, Jr. do now to see that justice is served?  In an interview 
with PR Week and in an announcement posted by Deanna Zandt on June 20, 2006, Kennedy said 
he would seek litigation, specifically in the case of the Ohio election fraud.  In the interview, he 
said, “I’ve been meeting with lawyers to devise a litigation strategy... I’ll be announcing lawsuits 
against some of the individuals and companies involved.”  

On June 7, 2006, a lead editorial in the New York Times (to which RFK, Jr. refers) 
covers Ohio Secretary of State Kenneth Blackwell’s renewed attempts to block voter registration 
efforts in 2006 as he did in 2004 when he reinforced the ancient rule requiring all registrations to 
be on a specific type of paper.  But this time Blackwell himself is running for Governor of the 
State!  How is it that a man running for office can still be in charge of overseeing fair elections, 
especially when it’s someone as egregiously nefarious as Kenneth Blackwell?  No farmer wants 
the fox watching the henhouse.  

With Republicans controlling the three branches of government, what’s the chance that 
justice will ever be served?  There is probably none.  Moreover, as noted above, in 2006 and 
2008, Republicans are preparing to continue the same practices that served them so well in the 
past.  And why not?  Success breeds success, regardless of the means.  The Republican Party has 
assimilated and learned a lot from the KKK: crime, even murder, pays.  And they and their 
corporate supporters are reaping the benefits.  

See:
1. [Rolling Stone Magazine 

(http://www.rollingstone.com/news/story/10432334/was_the_2004_election_stolen)]  

2. RFK, Jr. seeking litigation in Ohio election fraud, June 20, 2006
(http://www.alternet.org/bloggers/deanna/) - posted by Deanna Zandt
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A Personal Indictment

As a scientist, I indict the Bush administration and the Republican Party of repeated instances of 
intentional dishonesty, corruption and unconstitutionality.  I accuse them of intentionally 
undermining democracy in America.  They are traitors who should be punished severely.  I will 
list seven of their most grievous, well-documented offenses.  
1. They systematically ignore or modify scientific evidence that does not conform to their 
ideology because they put ideological interests ahead of scientific truths.  The Union of 
Concerned Scientists (UCS), a non-profit organization of which I am a member, has documented 
ways in which the Executive branch of the U.S. government under Bush has manipulated, 
suppressed and distorted scientific findings in nine federal agencies when the facts did not 
support its agenda.  These issues concern climate change, ecological impact, human health, 
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consequences of overpopulation and the risks and dangers of contraception and abortion.  For 
example, their statements linking abortion to breast cancer, posted on the CDC website, were 
completely false.  Their lies and actions support only the short-term goals of their corporate and 
religious supporters without taking long-range consequences OR the average U.S. citizen into 
account.   

2. They fill federal agencies with poorly trained non-scientists who don’t believe in the agency’s 
goals, who don’t understand science or its conclusions but do share Bush’s religious beliefs.  
Numerous competent federal scientists have been harassed and even fired, not for incompetence, 
but because their scientific expertise and honesty prevented them from issuing false statements 
as required by the Bush administration.  As a result, Americans can no longer trust federal 
agencies that were meant to provide reliable information and protect us from unjust practices.  
The Bush administration has repeatedly violated the Constitution on issues concerned with 
separation of church and state.  

3. They squandered our tax dollars on programs that have been proven to be ineffective.  For 
example, in hundreds of studies conducted worldwide, “abstinence only” programs have been 
shown to be ineffective in preventing both disease transmission and pregnancy.  Needless to say, 
appropriate birth control methods that are effective combatants of BOTH, have been vehemently 
opposed by Bush and his flankees.  The GAG rule, and the six-year refusal to distribute money 
allocated by Congress for international birth control are among the most vicious and 
unpardonable offenses.  The fact that abortion rates are higher in countries where abortion is 
illegal than where it’s legal makes them hypocrites.  Five hundred women die every day from 
illegal abortions although a competently performed abortion is safer than birth.  These officials 
do not respect the sanctity of life.  They don’t accept equal rights for women.  They don’t believe 
in democracy or the Constitution.  And they have acted accordingly.  

4. They have repeatedly and illegally deprived American and other world citizens of their 
constitutionally guaranteed rights.  Wiretapping, disregarding habeas corpus, and detaining 
without trial and torturing prisoners are prime examples.  Moreover, they have abandoned and 
violated democratic principles by manipulating electronic voting machines and using typical 
KKK practices to get their party members into office.  The latter practices have been amply 
documented, particularly for Florida in 2000 and Iowa in 2004.  Nothing comparable has been 
documented by the opposing political parties.  
5. They lied to justify starting an undeclared war, defying international law and the United 
Nations.  They claimed “victory” would take weeks or at most months to achieve, but this illegal 
war, has now gone on longer than the U.S. was involved in World War II.  The consequences 
have been tremendous loss of life and the waste of over a trillion tax dollars which could have 
been spent productively.  Bush and the Republican Party are responsible for destroying whole 
ecosystems in Iraq and killing well over 100,000 Iraqis.  Over 10,000 Americans have died, over 
10,000 have defected, and at least 20,000 have been seriously wounded, resulting in permanent 
mental and physical impairment.  American forces have released and spread cancer-causing 
radioactivity throughout Iraq.  The amount of radioactivity already left in Iraq exceeds that 
dropped on Japan at the end of World War II by over 100 fold.  The half-life of this radioactivity 
is over one hundred million years.  

6. They have supported baseless religious claims such as creationism and its recent offspring 
“intelligent design,” pushing for its inclusion in school science curricula as an alternative to 
evolution.  That all living organisms on Earth appeared through an evolution process is not a 
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theory; it is one of the two fundamental LAWS of biology.  There is enough scientific evidence 
to show that creationism is nothing but a myth.  Even rational religious leaders such as the Pope 
have issued statements supporting evolution.  Only the most ignorant members of society favor 
mythology over science.  

7. Bush, his policies and Republican agendas have created hatred and disrespect for the U.S. 
throughout the world.  They have enhanced the causes and dangers of terrorism.  They have 
strengthened the determination of terrorists who are using the only means available to them to 
achieve their political goals.  Surveys show that there is no country in the world that now regards 
the U.S. as highly as it did in 2000.  

For these reasons, I indict the Republican Party and the Bush administration of multiple 
crimes against humanity.  The world can’t wait: Drive out the Bush regime.   

Bush’s Failures

Today’s (12/7/06) headlines in several major papers read: “BUSH’s MILITARY 
ACTIONS A FAILURE.”  But, what about his failed economic policies, his failed political 
deceptions, his failed diplomatic efforts, his failed “strings attached” foreign aid schemes, his 
failed security/spying plans, his failed social programs, his failed environmental actions, his 
failed promise to “restore integrity in government,” and his success in squandering our tax 
dollars?  How can anyone fail so consistently?  The answer?  He prefers his delusions to fact.  
Consequences?  W = WORST EVER.  

The most harmful of his failures may be his “Abstinence only” program and his “gag 
rule” with which he has imposed his personal attitudes onto America and underdeveloped 
countries.  Hundreds of studies have shown that “abstinence only” simply doesn’t work for either 
disease control or pregnancy prevention.  In fact, all means of birth control are more effective 
than none.  Teen pregnancies are 4 fold higher in the U.S. than in Western Europe where birth 
control and abortion are freely available.  Unwanted teen pregnancies cause misery, promote 
poverty and cost U.S. taxpayers an estimated $5,000,000,000 per year.  America must withdraw 
faith in incompetence and irrationality.   

The Pentagon’s ‘Homo Bomb’

In his CBS5 story, Hank Plante confirmed that the Pentagon had considered creating a 
hormone-based “smart bomb” to turn enemy soldiers gay — and presumably so horny they 
would spend their time humping instead of fighting. Pentagon officials confirmed it had 
considered the “Homo Bomb” project but had subsequently rejected it. Wow, too bad. What a 
queer cocktail that would have been! That’d be one to drop on Fred Phelps and his Westboro 
Baptist “God hates fags” squad!

A similar report was uncovered by The Sunshine Project, an organization that exposes 
research into chemical and biological weapons. This group attempted to take advantage of the 
Freedom of Information Act to make relevant documents public. In it, proposals for non-lethal 
weapons to use against enemy forces included :

1) a spray to inflict severe and lasting halitosis;



112

2) a chemical that would cause bees to behave more aggressively; and
3) aphrodisiac chemicals designed to make enemy soldiers sexually irresistible to each other 

and cause widespread homosexual behavior. 
These plans were part of a six-year project that would have cost 7.5 million tax dollars. 

However, Captain Dan McSweeney of the Joint Non-Lethal Weapons Directorate at the 
Pentagon said “none of the systems described in that proposal have been developed“. Steve Ralls 
of Servicemembers Legal Defense Network, said at the time, “It is a homophobic and delusional 
proposition for the Pentagon to assume that a gay opponent is any less formidable than a straight 
one.”

Responses of Americans to the Pentagon’s “Homo Bomb” project have been humorous 
and turbulent, and a few are reproduced below.

1) “Geez, it’s like they never heard of the Spartans…Seriously, fucking someone would 
make you want to fight for them more!”

2) “ The Pentagon seems unfamiliar with The Sacred Band of Thebes — a military unit 
made up of male couples which was famous for it’s victories when greatly outnumbered. 
The 300 couples that made up the band were among the troops that destroyed the myth of 
Spartan Army invincibility.”

3) “I guess some crusty old generals recalled the ‘60s ‘make love, not war’ and totally got 
the wrong message.”

4) “Damn, sounds like some Pentagon folks’ve been hitting the bong a little too hard.”
5) “It doesn’t make sense—except that they’re pretty homophobic, so common sense  is 

overridden with irrational fear of all things queer.”
6) “I just wonder how the Pentagon would test it? On brave U.S. volunteers? On prisoners? 

On unsuspecting U.S. citizens? Imagine orgies in the streets of Memphis!”
7) “What about the Uncontrollable Fart Bomb? Or the Tickle Bomb? I hear the ACME 

company is working on those!”
8) “Damn, I hope I can finish my homo bomb project before they do.”
9) “You know how tasteful those lethal blow (jobs) turn out!!
10) “It beats the fuck out of killing a generation, blowing up all their stuff, and grinding 

civilians to a fine paste….”
11)  “Why do we consider how to best shoot hypothetical enemies (none with faces or 

families), when people could be brainstorming over how best we could avoid having 
“enemies” in the first place?”

12) FFC: “What does it do, Chief?”
CHIEF: “It makes you QUEER!”
FFC: “But what does it do to women?”
CHIEF: “It makes them QUEER too.”
FFC: I thought they were already queer…
So what’s OUR response to all this? Well, first, the practicality of it. We are aware of 

research where people and other mammals of both sexes and both orientations are subjected to 
increasing doses of testosterone. The hormone increases aggressive tendencies and sexual 
prowess, but it doesn’t alter sexual orientation. The same seems to be true of most tested 
aphrodisiacs. Sexual orientation in both males and females seems to depend on prenatal and 
perinatal exposure of the brain to steroid hormones, notably, to both androgens and estrogens. 
The timely interconversion of these steroids, mediated by a brain enzyme, termed “aromatase”, 
seems to be of particular importance. 
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Is there any reason to believe that the “gay bomb” is even possible? We don’t know, but 
if it is, it should be secretly developed and put in everyone’s drinking water, or disseminated 
throughout the atmosphere so EVERYONE would be gay. Then, with no one having 
heterosexual intercourse for fun, only folks who really want a kid would undertake this 
unpleasant, distasteful activity. This would be the first honest “NO CHILD LEFT BEHIND” 
program. And no question about it, the human population would plummet. Such a “bomb” could 
save the Earth and all species within its biosphere.

Is there a danger that implementation of this suggestion would lead to human extinction? 
We think not; in fact, the greatest problem facing mankind today is just the opposite. Our 
excessive population will certainly cause suffering beyond our wildest nightmares; in fact, it 
could even lead to human extinction. However, if, as a result of the use of the “Homo Bomb” 
equivalent, numbers of humans do become dangerously low, the concentration of this gay-
inducing aphrodisiac could just be reduced!

A secondary benefit of the “Homo Bomb” could be the elimination of homophobia. 
Certainly, with everyone preferring same sex relationships, the idea that homosexuality is sinful 
would likely disappear. If homosexuality becomes the norm, then even religious individuals 
would have to accept the notion that their omnipotent god must favor a gay lifestyle. In fact, 
considering our present-day world, why else would she have created and maintained 
homosexuality for over 5,000 years?

Still another potentially beneficial consequence would be to eliminate the stigma, which 
some people associated with homosexuality. Then gay folks wouldn’t have to hide their true 
natures. Openly homosexual populations would increase naturally. Who know, with full 
tolerance, we might not even need the “Homo Bomb” to decrease our numbers!

Assuming that homosexuality is genetically determined (and substantial evidence favors 
this possibility), one wonders why a major segment of the human population is still gay after 
some thousands of generations of natural selection. After all, most gay people don’t reproduce, 
so their genes do not directly contribute to the gene pool of the next generation. One possibility 
is that the “gay gene” is beneficial under certain conditions or in some individuals, and is 
therefore selectively retained in the human population. For example, in the heterozygous state, 
the presence of this allele might make people more compassionate and caring towards others, 
including their same-sex offspring. This would definitely have survival value. The next 
generation would be better cared for, healthier and happier. The “gay gene” might be the very 
element that makes for responsible parenthood, decreasing violence between a father and his 
sons and increasing the strength of natural motherly instincts. Thus, the “gay gene”, if it exists, 
could have great survival value and may have been selected for over evolutionary time. 

This postualate reminds us of a joke with a moral. A baby was born, normal in all 
respects, except that in place of its belly button, there was a golden screw. The boy grew up 
hating this screw because it made him different from all the other kids. His greatest desire was to 
have it removed, but none of the doctors he consulted knew how to do the job. Finally, he 
learned of an African witch doctor, famed for solving such unusual problems. The boy, now 
grown, traveled thousands of miles and entered the jungle seeking the famed doctor. Upon 
reaching his destination, he explained to the doctor his problem and what he wanted. The doctor 
warned him of potential unforeseen consequences, but the man persisted, and the great doctor 
relented, leading him to a special straw hut where miracles were known to happen. He was 
instructed to lay on his back and fall asleep; in the morning the screw would be gone. In fact, 
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when the man awoke, he looked down and saw that, sure enough, the screw was gone.  He 
jumped up for joy—and his ass fell off.  

If we are in a position to reduce the human population, by any means, what ultimate 
population would be optimal? This population would have to be small enough to allow full 
sustainability, so all resources used could be replenished, and man-made pollutant concentrations 
would not increase. Further, we would want to reduce the species extinction rate from the current 
rate of about 30,000 species per year to the background rate, in the absence of human 
intervention, of less than 1 species per year. We suggest that an optimal human population would 
be less than 60 million, or just below 1% of the current value. This number is still ten times the 
upper limit for the population of any other primate on Earth! It is approximately 20% of the U.S. 
population; and Americans alone contribute unsustainably to resource consumption and pollution 
(about 25-30% of the total) even though they represent only 5% of the world population. With a 
human population of 60,000,000 instead of over 6,000,000,000, we should be able to alter our 
lifestyles sufficiently so as to fit into Nature without harming her. The Earth might then continue 
to be hospitable to life as we know it for another 4.6 billion years, rather than a few hundred 
years. 

So how about it? Shouldn’t there be a top priority national or international research effort to 
promote gay lifestyles? We’ll let you decide.
Further Reading:
“The Pentagon ‘Homo Bomb’ project rises again.” Pandagon. 2007. Blogsome. 12 Feb. 2007. 

http://pandagon.blogsome.com/2007/06/10/the-pentagon-homo-bomb-project-rises-again/.
Ouinsey, V.L. 2003. The etiology of anomalous sexual preferences in men. Ann. N.Y. Acad. Sci.

989:105-117
Pinckard, K.L., Stellflug, J., Resko, J.A., Roselli, C.E., Stormshak, F. 2000. Review: Brain 

aromatization and other factors affecting male reproductive behavior with emphasis on the 
sexual orientation of rams. Domestic Animal Endo. 18:83-96.

Roper, W.G. 1996. The etiology of male homosexuality. Med. Hypotheses. 46:85-88.
Yamamoto, D., Ito, H., Fujitani, K. 1996. Genetic dissection of sexual orientation: behavioral, 

cellular, and molecular approached in Drosophila melanogaster. Neurosci. Res. 26:95-
107.

Earth & Birth: Integrating Population, Health and Environment

I am well aware of the stigma that comes with being an environmentalist these days.  The 
constant gloomy drumbeat, with no room for hope or a vision for a better tomorrow, has made us 
this generation’s Chicken Little.  However, instead of the sky falling, we talk of water scarcity, 
widespread poverty, hunger, species extinction, and global warming.  It is all too easy to get 
bogged down with the dire statistics and stay there.  

Rather than propagate the Chicken Little stereotype, I am going to offer you a glimpse of 
hope, a vision of a better tomorrow.  Just imagine a world where people and nature live in 
balance and people are healthy, living in a healthy environment.  This vision of necessity starts 
with better health care and economic opportunities for women and children.  

Not where you expected an environmentalist to start?  Consider this: When couples are 
given the information and resources to plan the number, spacing and timing of their children, 
they often have smaller families.  Smaller families are healthier and in turn become better 
stewards of the land.  Smaller families also slow population growth and the pressures on our 
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finite natural resources.  If there is one thing that unites women and families around the world, it 
is a shared desire to have healthy children, economic opportunities and a hope-filled future.  

In the Philippines, the small community of Cebu was tasked with a marine preserve, but 
it failed over the years.  Why?  The people of Cebu were hungry and needed to fish in order to 
feed their families.  As their population increased, the fish population decreased.  So, a program 
was started to provide access to modern contraceptives, start seaweed farming, and subsidize 
fresh water provision.  The marine preserve started working.  The people were asked, “Why was 
the marine preserve working after so many other attempts?”  The answer was because it was the 
first time that programs invested in the lives of the families living near the reserve.  

In Guatemala, in the Petén region in the North of the country, a large biosphere reserve 
was created to protect the great biodiversity found within the forest.  Despite putting up fences, 
warning signs and guards, they could not keep the people from living within the reserve and 
cutting down the forest.  High fertility rates and slash and burn agriculture was prevalent in these 
rural areas.  Only when the reserve incorporated mixed-use areas and buffer zones, along with 
programs that provided family planning services, conservation measures with education, and 
economic opportunities, did the damage to the forest slow.2  

On the island nation of Madagascar, only 10% of original rainforests remain.  A rapidly 
growing population has exacerbated the widespread poverty found in most rural areas.  It also 
threatens the rich endemic species found only in Madagascar.  When villagers were asked what it 
would take for people to stop cutting down the forests, the surprising answer was family
planning.  Programs providing family planning services along with planting techniques and 
resource management helped improve the lives of the people living in the forest.  They 
responded by protecting it.  

These are just some examples of integrated Population-Health-Environment (PHE) 
programs, where the lives of the people living within a forest or next to an ocean, mattered to the 
health of the environment.  The health of people and the health of the environment are 
intrinsically linked.  

Programs like the ones mentioned above are critical to the health and wellbeing of our 
planet.  Integrated programs also yield greater results than those that focus only on one issue or 
problem.  You can learn more about what the U.S. Agency for International Development 
(USAID) is doing to promote and provide integrated PHE programs by visiting their Earth Day 
page.3   

Not only are these programs supported by the U.S.; they are supported throughout the 
world.  In 2000, 189 countries came together and agreed upon a set of overarching and integrated 
goals to lift people out of poverty.  The U.N. Millennium Development Goals4 (MDGs) brought 
together all sectors of development including health, environment and poverty alleviation.  They 
emphatically stated that you cannot accomplish one without the other.  In 2005, at the 
Millennium plus 5 summit, provisions were added that strengthened the MDGs: targets 
concerning family planning and reproductive health5 as well as targets to mitigate biodiversity 
loss.  

Just as Chicken Little learned his lesson, we should take time to learn ours.  By investing 
in integrated approaches to the world’s challenges we can improve the lives of women and 
families and ensure a healthy environment for future generations to come.  

Links:
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1http://www.rhrealitycheck.org/blog/tag/earth-birth
2http://www.rhrealitycheck.org/glossary%23Family+Planning
3http://www.usaid.gov/our_work/global_health/pop/news/earth_day07.html
4http://www.unfpa.org/icpd/about.htm
5http://www.rhrealitycheck.org/glossary%23Reproductive+Health

Global Security in the 21st Century

Security is a central human concern that includes numerous sub-listings.  We often think 
of economic security, national security, energy security, nuclear security, cyber security, 
democratic and civil right security, personal security and health care security as some examples.  
However, what is becoming very clear is that we should all be concerned with global security of 
our common shared biosphere.  Global security encompasses all of the above but even more 
importantly, it depends on our environmental/ecological security.  It also requires the 
establishment of universal human rights and civil liberties.  The achievement of global security 
will require a complex, interconnected network of humans and their activities in a rapidly 
changing world.  The focus must be on global climate change and human population growth, 
which are rapidly emerging as the two most important threats.

The threat of nuclear weapons is still with us but its relative importance may decline as 
global climate change and human population growth continue to degrade our biosphere.  We 
must also focus on the many types of pollution that contribute to ecosystem instability and 
species extinction.  
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Wars contribute immensely to societal instability and environmental degradation.  Wars 
represent a form of carelessness which we no longer can afford.  Nuclear weapons should be 
disassembled and wars halted.  Military disciplines must be regulated by an international force, 
and expenditure of large sums of money for military must be prevented.  Such uses of our 
resources are archaic and obsolete.  We have more important problems to face and conquer.

To complicate the situation, we also need to consider existing and emerging infectious 
diseases.  There is a paucity of global infrastructure that is required to combat them.  No one will 
feel secure when global epidemics hit.  Natural selection of humans via infectious diseases will 
be cruel with immense suffering and death.

The situation is grave, but there are actions that can be taken that will ameliorate our 
plight.  We need responsible government officials who respect and obey international law.  They 
must recognize that the needs of the world community must supercede national interests.  Those 
who refuse must be expelled from office.  Impeachment followed by severe punishment must 
become a standard consequence of dishonesty, corruption and activities based on self-interest 
rather than the public interest.  If billions of dollars had not been spent on military, just think 
what we could have accomplished.  Universal human rights, birth control, healthcare, and 
education could have been guaranteed for the same cost.  Only if dealt with at the global level 
can we effectively counteract the consequences of climate change.  This will require moving 
cities inland, managing an immense refugee population, relocating agriculture, and implementing 
conservation measures to prevent species extinction.  Humans will need to have energy and food 
security as well as cyber security if conservation efforts in our declining world are to succeed.  

Worldwide terrorism is another threat to global security.  Caused in part by greed and 
incompetent leadership, terrorism can be a direct consequence of overpopulation, limited 
resource availability and the resultant poverty and personal frustration.  Terrorists often flourish 
where conditions cause the young to outnumber the older, more staid members of society, and 
where opportunity is restricted.  It can be a transnational activity without borders, as is the case 
today in many Arab nations.  This is one reason why terrorism is so widespread in our current 
world, and why this threat is continuously growing.  No single country can be held responsible, 
but some are more responsible than others.  The U.S., for example, was defying UN dictates and 
international law by initiating wars on the basis of lies.  U.S. policy, by taking a lawless course, 
encouraged and continues to encourage lawlessness of terror.  Recent reports have come to 
exactly this conclusion although the causes have been attributed to different factors, depending 
on the political bias of specific individuals.  Environmental/ecological security can be improved 
by using scientific knowledge and experimentations to shape public policy.  This is pressing 
because of the increasing rate of global climate change.  The opportunity to act may be short 
lived.  Current droughts, extreme weather fluctuations, floods and elevated temperatures all 
indicate that the time period to prevent disaster may have already passed.  Imbalances in public 
health and economic provisions must be corrected.  Reduced energy usage coupled to increased 
energy efficiency and the development of alternative energy sources will help alleviate the 
current imbalance.

Given that over three billion people currently reside in the states that cannot provide the 
basis necessities of life, no one should be surprised by the rise of terrorism.  Responsible 
democratic governments must slowly be established, not forcibly, but voluntarily.  The 
magnitude of the problem becomes obvious when the root problem of overpopulation is 
considered.  International aid and cooperation will prove to be essential if we are to avoid the 
obvious consequences of overpopulation.  An increased role of the United Nations and other 
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international organizations would be highly desired.  We must put time, money and effort into 
these pursuits or security will never be achieved.   
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IV. Science and Religion

We Live and Die

At the most basic level, we live and we die.  For centuries, humans have asked: what is 
the meaning of life?  We feel there must be more to life than just living, reproducing, and dying.  
But life is apparently not necessary—any place in the universe.  In fact, the universe does very 
well without living organisms.  We are trapped in a speck of the universe because the speed of 
light is so very slow.  Since we cannot exceed this speed, travel to other galaxies is not feasible.  
We cannot travel far enough within a human lifetime to experience or observe even a minute 
fraction of the universe up close.  The distances that we can cover are insignificant.  
Consequently, the Earth is our entire ecosphere, and since we do not photosynthesize, we are 
dependant on other species within it for nutrition, warmth, and protection.  Earth’s biosphere is 
our planetary support system, and we are in essence, its parasites.

So what, if anything, is the meaning of life?  Or more specifically, what is the meaning of 
human life?  And even more specifically, what is the meaning of my life or your life?  For many 
people, the answer is based on beliefs in a god or gods or in eternal spiritual life.  But if one
considers this belief to be mere wishful thinking, the meaning of life then assumes a more 
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complex perspective.  Thinking in terms of one’s own person primarily, the purpose of our 
existence may be to find a loved one, seek material comfort, and pursue pleasure and happiness 
while attempting to avoid pain and misery.  We may not even consider the next generation.  
However, thinking in a mere global sense, the answer may involve helping each other to preserve 
our species, our planet, and our common shared biosphere.  Taking others into account at least 
compromises a very relevant, compassionate approach.

Our lives are, in a sense, what we make of them.  These are personal matters, decided at 
both conscious and unconscious levels, based on our names, which are in turn dependent both on 
our genes and our childhood experiences.  These may determine if “others” refer narrowly to our 
closest friends and acquaintances or to larger a segment of human kind.  It may even refer to our 
entire biosphere and its future.

Our ecosphere has been assaulted by too many humans, consuming too many resources 
and producing too much waste.  Our bulging population has created global climate change and 
caused extensive species extinction.  Wee continue to add about 75 million more people to the 
planet annually.  Will we ever hault this detrimental growth through the use of reason, or must 
we procreate until our ecosphere can no longer support us?  If so, our population will crash, and 
we will have defeated all of our rationalized purposes.

As far as we know, non-human organisms live and die without religious beliefs or a 
grand desire for purpose.  Why should humans think they are different?  While we ponder this 
question, we may justifiably feel the need to preserve our ecosphere.  Only if we successfully 
rescue the planet form ourselves, can we ponder the great philosophical questions of our 
existence for generations to come.

The Three Laws of Biology

“Social rules can be broken, but the laws of nature can’t.”

Immense scientific progress has been made in recent centuries, and the time period 
required to double our knowledge continues to shrink. In recent decades, the sequencing of 
genomes from diverse species has been a primary driving force behind the expansion of 
biological knowledge. It has become central to the study of molecular and organismal evolution. 
The technologies that, for example, enable genomics, molecular medicine, and computing to 
forge forward at such rapid interdependent paces, are recognized as central to our understanding 
of Earth’s biosphere. 

In recent years, biology has been at the forefront of science as we satisfy our desires to 
understand the nature of living organisms and their evolutionary histories. The statements that 
follow are based on reams of evidence. Only when each statement is integrated with the others 
does a reasonably complete picture of life become possible. We enlist the assistance of the 
international scientific community to inform us of any modifications and exceptions to existing 
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scientific dogma so that our concepts can continuously be refined and perfected. Only via this 
approach has it been possible to establish the basic laws of biology. There are now three 
established biological laws, and these are briefly enumerated below.

The First Law of Biology: All living organisms obey the laws of physics and chemistry.
This law is fundamental because the laws of the inanimate world determine the course of the 
universe. All organisms on all planets, including our own, must obey these laws. The laws of 
thermodynamics govern energy transformations and mass distributions. Cells that comprise 
living organisms (see The Second Law) are open systems that allow both mass and energy to 
cross their membranes. Cells exist in open systems so as to allow acquisition of minerals, 
nutrients, and novel genetic traits while extruding end products of metabolism and toxic 
substances. Genetic variation, which results in part from gene transfer in prokaryotes and sexual 
reproduction in higher organisms, allows tremendously increased phenotypic variability in a 
population as well as accelerated rate of evolutionary divergence. 

 A correlary of the First Law is that life requires the temporary creation of order in 
apparent contradiction to the second law of thermodynamics. However, considering a completely 
closed system, including the materials and energy sources provided by the environment for the 
maintenance of life, living organisms affect the system strictly according to this law, by 
increasing randomness or chaos (entropy). Resource utilization by living organisms thus 
increases the entropy of the world.

A second correlary of the First Law is that an organism at biochemical equilibrium is 
dead. When living organisms reach equilibrium with their surrounding environment, they no 
longer exhibit the quality of life. Life depends on interconnected biochemical pathways to allow 
for growth, macromolecular synthesis, and reproduction. Thus, all life forms are far from 
equilibrium with their environments. 

The Second Law of Biology: All living organisms consist of membrane encased cells.
Enveloping membranes allow physical separation between the living and the non living worlds. 
Viruses, plasmids, transposons, prions, and other selfish, biological entities are not alive, even 
though they may be reproduced independently of organismal reproduction. However, they 
cannot “self” reproduce. They are dependent on a living cell for this purpose. By definition, they 
therefore, are not alive.

A correlary of the Second Law is that the cell is the only structure that can grow and 
divide independently of another life form. Cell division depends on the cellular envelope 
structure and a large number of macromolecular types that interact in a functionally cooperative 
way. 

A second correlary of the Second Law is that all life is programmed by genetic 
instructions. Genetic programming is required for cell division, morphogenesis and 
differentiation. From single-celled prokaryotic organisms to normal or cancerous tissues in 
multicellular animals and plants, genetic instructions are required for the maintenance of life.  

The Third Law of Biology: All living organisms arose in an evolutionary process. This 
law correctly predicts the relatedness of all living organisms on Earth. It explains all of their 
programmed similarities and differences. Natural selection occurs at organismal (phenotypic) 
and molecular (genotypic) levels. Organisms can live, reproduce and die. If they die without 
reproducing, their genes are usually removed from the gene pool, although exceptions exist. At 
the molecular level, genes and their encoding proteins can evolve “selfishly,” and these can 
combine with other selfish genes to form selfish operons, genetic units and functional parasitic 
elements such as viruses.
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Two correlaries of the Third Law are that (1) all living organisms contains homologous 
macromolecules (DNA, RNA, and proteins) that derived from a common ancestor, and (2) the 
genetic code is universal. These two observations provide compelling evidence for the Third 
Law of Biology. Because of his accurate enunciation of the Third Law, Charles Darwin is 
considered to be the greatest Biologist of all time.

Although science is continually pushing back the frontiers of our knowledge, we will 
never know everything. For example, we may never know how life arose, if it ever did, in fact, 
arise from inanimate materials. Although life may be sprinkled throughout the universe, life is 
not required for the continuity of inanimate matter; that is, living organisms are not essential for 
the universe to function. The laws of physics continue to apply regardless of the presence of life. 
Moreover, considering string theory, we don’t even know that the universe has a specific age. 
Nor do we have evidence for the spontaneous generation of life. 

To the best of our knowledge, life can only arise from pre-existing life. This of course 
begs the question how the first living cell(s) might have arisen. Did life spontaneously arise from 
inanimate nature just once, more than once, or never? Can life be transferred between receptive 
planets through space travel? We simply don’t know. The mechanisms that may have led to the 
origin of a cell capable of autonomous growth and division are a mystery. This is an area of 
biology that will require a tremendous amount of scientific research if evidence is ever to 
become available, and there are no guarantees.

In recent decades, humans have altered our common, shared, biosphere with resource 
depletion and pollution. We know that these activities have upset the balance of Nature, causing 
extensive species extinction. The most significant forms of pollution can be attributed to too 
many humans consuming too many non-renewable resources at an ever increasing rate. Much of 
this harm is driven by pleasure, greed, conflict and the desire for power. To varying degrees, we 
are all to blame. 

Why do so many people assault the biosphere in such a primitive manner? Some are 
ignorant of the outcome. They are oblivious to the consequences of their actions. They do not 
recognize that incorrect action can have disastrous outcomes for our biosphere and us all. They 
do not understand that natural selection is cruel and can cause immense suffering and death. 
They think only of the moment and refuse to accept that it is their offspring who will have to 
face calamity. Still others are fully aware of the ultimate consequences. And those of us who are 
aware, must take action to pass on our knowledge so as to attempt to avoid or delay our self-
imposed fate.

For those who are not ignorant, there are just two explanations for irresponsible action. 
These are irrationality and immorality. Ignorance, irrationality, and immortality are the three 
characteristics that lead to irresponsible action. They are the forces that dominate the actions of 
politicians in some of the most powerful nations on Earth. Improper actions are the outcomes of 
a nation of brainless brawn. It may be that humans need to evolve more intelligence, more 
rationality and greater empathy. Perhaps then can we understand the little part of the universe we 
reside in. However, this is likely to take time, too much time. Humans are confined to our part of 
the universe because the speed of light is too slow to allow us to explore the universe in any 
detail. Even if we could travel in space ships at the speed of light, we could only visit the nearest 
constellations in a single lifetime. Even if you take away 9.9999999999% of the universe, you 
may still have what seems to us to be infinity. In fact, we cannot be sure that the universe is not 
infinite.
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Our discussion has wandered outside the realm of science. However, science does tell us 
that we are destroying our biosphere, and that the planet cannot accommodate our huge 
population. We depend on natural resources for the continuance of our existence, but we are not 
living sustainable. This planet does not need more consumption and pollution. It is groaning 
under the weight our ever increasing human population. Entropy will have its way. It might help 
if everyone understood science and our natural world so that they would recognize what is 
required for survival of the human species with some reasonable quality of life. And the first step 
in this direction is to understand the basic laws of physics, chemistry, and biology. However, 
without profound respect for Nature and compassion for life, all life, knowledge is likely to be 
insufficient. We must develop into more caring, sensitive, and compassionate beings. 

Survival of The Sacred

Is there a biological explanation for religion? That is, is there a genetic basis for believing 
in mystical, supernatural beings when there is no scientific evidence for their existence? Can we 
explain why some people prefer to accept myth over science; why do so many people still accept 
creation and refuse to embrace evolution? Can we rationalize an evolutionary basis for irrational 
religious beliefs?

It is certainly true that religions have been part of human civilization throughout most of 
its recent history, at least for the last 5,000 years, and probably for much longer. Even great non-
mystical philosophers such as Confucius, Buddha, and Lao Tzu have had their teachings evolve 
into mystical religions with spiritual ancestors and gods. On the other hand, religion is largely 
absent in modern Chinese culture, and in all cultures, the degrees of education gained by 
individuals correlates inversely with attachments to mystical deities. Atheists abound in 
Universities although they may be reluctant to “come out of the closet” and affirm their rational 
convictions. 
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Modern biologists have pondered questions concerning a potential biological basis of 
religion. For example, Richard Dawkins notes that religion poses a “major puzzle to anyone who 
thinks in a Darwinian way”, and Scott Atran noted that religious beliefs require that the believer 
takes “what is materially false to be true and what is materially true to be false.” So why have 
humans come to believe in things that can have no basis in knowledge and cannot be 
experimentally tested? And why do they continue to accept dogma that has been examined 
scientifically and shown to be misleading or even incorrect over and over again?

Charles Darwin noted that: “the vigorous, the healthy, and the happy survive and 
multiply”, and Daniel Dennet elaborated: “evolutionary fitness reflects the capacity to replicate 
more successfully than the competition.” If these precepts are correct, then perhaps an 
explanation for irrationality can be found. In light of this presupposition, we can ask: Does 
religion contribute to or subtract from fitness? Does  it contribute to or subtract from our health 
and happiness? As we shall try to argue, it does both.

The tremendous amount of time and energy spent pursuing and serving mystical beings 
clearly subtracts from survival and reproductive efforts. Sacrifices can undermine personal 
benefits, and these manifest themselves in numerous ways. The erection of massive “protecting” 
statues by Easter Islanders, construction of the great pyramids in Ancient Egypt, and the building 
of temples, churches, synagogues, mosques, and cathedrals by modern religious groups 
exemplify the tremendous waste of resources, time and effort that accompany religious pursuits. 
Sacrificial killing of the most beauteous maidens in Ancient Greece, killing of the fattest calves 
on the altar by the Hebrews, avoidance of certain foods such as cows by Hindus and pigs by 
Jews and Muslims, and even self-imposed suicide for the “Gory of God” or to “guarantee 
entrance into the Kingdom of the Lord” represent other examples. Religious wars, witch 
burnings, discrimination against people of similar but different religious beliefs all have been 
justified, and many continue to be justified today, by religion. Thus, these practices diminish the 
reproductive success of a people and therefore should have been selected against. Still, they 
continue to exist.

One quite obvious reason for religion is to provide explanations for natural phenomena 
that people can easily believe in, regardless of their accuracy. For example, anyone with an IQ of 
50 can understand the notion that a god waved a magical wand and created the world as we know 
it. The creation stories of the Norse, Greeks, Hebrews, Germanic tribes; American Indians and 
African people all differ, but in each case, the myths describing the beginning of the world are so 
simple that anyone can understand them without effort.

Compare this situation with the scientifically established process of evolution. 
Tremendous amounts of time, effort, and money went into elucidation of past events. Numerous 
fields such as archaeology, sociology and molecular biology converged to give an indisputable 
picture. The fossil record allowed dating of molecular phylogeny, and molecular phylogeny 
revealed the relationships of all of currently living and extinct organisms to each other. We can 
conclude with confidence that birds and reptiles share a relatively recent common ancestry, and 
that vertebrates arose just once from invertebrates. Even plants, animals, and fungi are more 
closely related to each other than these organisms are to bacteria or archaea. Yet these views are 
difficult to accept by people not trained in science. After all, the evidence obtained from and the 
methods used to pursue scientific knowledge cannot be understood without the expenditure of 
huge amounts of time and effort. And many people are either incapable of or unwilling to follow 
such a path.
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These considerations now allow us to return to our initial question with greater foresight: 
what are the evolutionary advantages that have caused the perpetration of religious beliefs? As 
stated by Darwin himself: “…the happy survive and multiply.” Does religion contribute to 
happiness? One can consider several possibilities. First, it provides answers to questions that 
many people ask. Humans are plagued with curiosity, and if an authoritative person, a trusted 
priest, monk, or political leader provides answers to people’s satisfaction, a feeling of well being 
can temporarily result. Second, all religious groups claim their beliefs are correct and all others 
are not, providing ego satisfaction to members of the group. The importance of ego to a feeling 
of well being is extremely important as any psychiatrist can verify since ego loss is a common 
cause of despair and suicide. Third, religion often creates social stability by laying down social 
laws and providing a sense of community. It causes members to accept unpleasant social roles 
and to focus on the hereafter, an enlightened state, potential reincarnation, or fear of hell and 
anticipation of heaven. No matter how illogical, religion forces people to focus on something 
other than the world we live in. Fourth, most religions lead people to believe that although we 
must die, a human “spirit” will survive after the body perishes. This provides a feeling of 
continuity and hope. No biologist questions the genetically programmed desire to live, which 
clearly has survival value. Perhaps an extension of this biological trait is a desire to live forever 
as most religions profess to be true.

Another perplexing observation concerns the fact that most people retain the religion they 
learned as children, even when numerous alternatives are available in their society.  This was 
brought home when we biked through Southern Germany from village to village in an area 
where families seldom move from their home sites, even after several generations.  Passing 
through one village, we learned that almost everyone was Catholic; in fact a protestant church 
could not be found.  Traveling another ten kilometers revealed that the next village was 
predominantly protestant with not even a toke Catholic church.  Moving on to the next village, 
we were surprised to learn that this village was like the first one, was almost exclusively 
Catholic.

We asked the people what the explanation was.  I the old days, over one hundred years 
ago, these areas were principalities owned by dukes and princes.  The people who lived there 
were required to assume the religion professed by their monarch.  Amazingly, over the past 100 
years, since Germany became a unified country, the people living in these former principalities 
have not changed their beliefs and church affiliations.

A probable explanation for this startling observation has recently surfaced due to studies 
conducted at the University of California in Los Angeles.  Harris and his coworkers in February 
2008 published a neuroimaging study relevant to belief, disbelief and uncertainty.  They found 
that processing disbelief occurs in an area of the brain with negative feelings related to pain bad 
taste, and unpleasant smells.  Other studies indicated that people tend to accept as true what is 
first heard and understood.  This would imply that what children hear is often accepted 
uncritically, and that subsequent disbelief provides an unpleasant experience.  The skeptical 
mind of the scientist has to adapt to discomfort, and questioning dogma is psychologically 
distressing.  Thus, citing evidence and applying logic to try to change someone’s opinion about 
anything is displeasing for them, and consequently, usually unsuccessful.  This lack of success 
may also relate to the fact that the person’s belief system wasn’t based on data driven analysis, so 
there’s no reason to expect such an approach to change it. 

To summarize, it seems that many personal benefits associated with adherence to an 
unquestioning belief system can be rationalized to counteract the deleterious consequences of 
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religion. A false sense of happiness and security, social cohesion and stability, ego satisfaction, 
and the desire (subconscious and conscious) for perpetual life may provide some of the primary 
benefits. Others may include the provision of rules for everyday conduct, reducing the need for 
burdensome decision making. Whatever the reason, whatever the consequences, we must come 
to accept that irrationality is a part of the human existence. For better and for worse, religion is 
likely to be here to stay.

Further Reading:
Harris, S., Sheth, S.A., Cohen, M.S. 2008. Functional neuroimaging of belief, disbelief, and

uncertainty. Ann Neurol. 63:141-147. 

Closest of Kin

Neanderthal man (Homo neanderthalensis), the closest hominoid relative of modern man, 
went extinct some 30,000 years ago, probably at the hands of the more violent Homo sapiens.  
Neanderthals began disappearing some 40,000 years ago, soon after humans entered the scene.  
It took 10,000 years to complete the job!  It is interesting to note, that man was already causing 
species extinction long before our numbers reached into the billions, long before the industrial 
revolution, long before the evolution of modern civilizations.

Neanderthals were first discovered from fossil remains some 150 years ago in the 
Neander Valley in Germany.  Subsequent archeological digs identified many more Neanderthal 
fossils throughout Europe and Western Asia dating from about 400,000 years ago to 30,000 
years ago when these remains disappeared.  During this period of well over 300,000 years, they 
gradually evolved traits that distinguished them from our own ancestors which were then 
evolving in Africa.  For example, Neanderthal’s brain cases bulged outward at the sides; they 
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had protruding mid faces, and their facial features differed dramatically from those of humans in 
several additional respect.

Humans left the tropical rainforests of Africa about 50,000 years ago, entering the fertile 
but drier and harsher terrains of Europe and Asia somewhere around 10,000 years later.  It seems 
that humans and Neanderthals learned about tools and ornaments from each other as both species 
used and may even have shared the same or similar types.  Although there is no direct evidence 
of cohabitation prior to the disappearance of Neanderthals, geographical and temporal overlap in 
their ranges has been well documented.

Neanderthals groups clearly adopted cultural traits such as body decorations that have 
been found with their fossil remains.  Whether humans introduced them to Neanderthals or vice 
versa is not known.  DNA and morphological analyses have led to the recent conclusion, 
previously in dispute, that although humans and Neanderthals may have interacted extensively, 
interbreeding was probably very limited, if it occurred at all, during the last 10,000 years of 
Neanderthal’s existence.  Interbreeding may have been restricted to the early years after the split 
between these two developing species, when both still lived in Africa.

First in 1997, part of the maternally inherited mitochondrial DNA of Neanderthal 
specimens was sequences.  Phylogenetic analyses revealed that these two rival hominoid species 
shared a common ancestor dating back half a million years ago.  All Neanderthal specimens are 
more closely related to one another than to those of modern humans, but of all living and extinct 
species, Neanderthals were our closest relatives.

Roughly 35 million nucleotide differences exist between the genomes of humans and 
chimpanzees, our closest living relatives.  These two genomes are about 5 billion nucleotides in 
size, revealing that there is less than 1% difference between them.  However, the difference 
between humans and Neanderthals is only about one-tenth of this value.  Resolution of the 
genetic changes along the human lineage as compared with Neanderthals could be extremely 
valuable, enabling the identification of genetic changes that occurred during the last few hundred 
thousands years, the period during which fully anatomically and behaviorally modern humans 
appeared and many of our genetically determined diseases arose.  Thus, it would allow us to 
estimate which human traits date back more than half a million years ago. 

Recently, two research groups sequenced over one million base pairs of Neanderthal 
DNA.  The sequence analyses suggest that Neanderthals, like our migrating human ancestors, 
passed through a “bottleneck” since the two species diverged from one another.  All members of 
both species derived from a very small ancestral population estimated to be of about 3,000 
individuals.  This fact accounts for the limited amounts of genetic diversity within these 
populations as compared with several other primate species including the currently much smaller 
chimpanzee or bonobo populations, estimated to be less tha 100,000 and 10,000 individuals, 
respectively.  It is shocking to realize that for every single chimpanzee or bonobo on this planet, 
there are nearly one million humans.

We think of species extinction at the hands of man being a recent event.  Certainly these 
rates have accelerated tremendously as the human population expanded into the hundreds of 
millions an then into the billions.  But fossil records suggest that whenever and wherever humans 
began dominating local ecosystems, these ecosystems were altered with resultant extinctions.  
Especially the loss of hundreds of mammals is well recognized.  Neanderthals merely represent 
an early, but prime example, where ancestral humans probably murdered our closest of kin.  It 
seems that among primates, man is one of the most violent.  While this lifestyle may have 
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promoted propagation of our species in the past, it may prove to be the cause of our demise in the 
near future. 

Suggested Reading
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Noonan, J.P., Coop, G., Kudaravlli, S., Smith, D., Krause, J., Chen, F., Platt D.,
Paabo, S., Pritchard, J.K., and Rubin, E.M.  (2006).  Sequencing and analysis of
Neanderthal genomic DNA.  Science 314: 1113-1118.

Aquatic Apes

Humans are unusual among primates in many obvious respects such as their intelligence, 
relative hairlessness, upright posture and varied but distinctive facial features.  They also differ 
in several less obvious ways such as organ morphology and function.  During the 20th century, 
several anthropologists and evolutionary biologists proposed a unifying theory to account for 
these characteristics.  They suggested that during the past 6-7 million years, since ancestral man 
diverged from chimps, the former, but not the latter species returned, at least temporarily, and 
perhaps several times, to water.  This postulate seems to explain many human traits that are not 
likely to have arisen by chance. “The Aquatic Theory of Human Development” or more simply, 
“The Aquatic Ape Hypothesis,” although controversial, has been gaining acceptance among 
scientists.  Here, some of the arguments are presented.
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Nakedness
Homo sapiens is the only primate species in which hair is so fine and sparse over most of 

the body that the skin under it is clearly visible into adulthood.  Moreover, most human hair 
follicles are uniquely aligned so as to match fluid flow lines while swimming forward.  Naked 
mammals such as whales, dolphins, and walruses are generally found in strictly aquatic 
environments although the environments for mammals such as hippos, elephants and some 
rhinos are semi-aquatic.  Hairless terrestrial mammals are virtually nonexistent.  It should be 
noted that the top and back of the head, the only areas covered with thick hair in both adults and 
infants, are the areas least in contact with water during human patterns of swimming.  Hair on 
the top of the head provides a protective function.

Facial Features
Human facial structure is different from other apes, with thick eyebrow hair, long 

eyelashes and down-turned nostrils.  The shape of the human nose, with nostrils running 
perpendicular to the rest of the face, prevents water from entering the nose while swimming 
either upright or in the forward direction.  Moreover during exhalation, this configuration 
inhibits movement of air bubbles toward the eyes, facilitating underwater vision.  Facial hair 
forces water to flow away from and around the nose and mouth, enabling fasting inhalation upon 
surfacing.  Similarly, thick eyebrows cause water to flow from the top of the head away from the 
eye, allowing faster adjustment to vision through air. 

Posture
There are very few bipedal mammals, and humans are the only ones that adopt a full-time, fully 
upright posture with a straight vertebral column.  Orangutans use bipedal movements when 
feeding from small flexible branches, suggesting that bipedalism may have arisen in an arboreal 
setting.  Gorillas, baboons and chimpanzees can walk on two legs with relative ease, particularly 
when wading through shallow water or reaching for fruit in trees.  The same is true of some non-
primate animals such as bears.  However, in contrast to humans, they always revert to all fours 
for quick locomotion.

Human posture also improves the ability to carry infants and objects, and to use tools 
while wading, walking or running.  This may have been a trait that promoted development of 
organized warfare, providing pressure for accelerated development of intelligence and use of 
tools.  Yet an upright posture is believed to come at a significant cost causing back and knee 
problems, hemorrhoids hernias, varicose veins, and problems with childbirth.  This means that 
the benefits to the uniquely human vertical posture must have combined specific advantages 
during some and maybe many periods of human evolution over the past 7 million years.  
Facilitation of food gathering from fresh or saltwater environments could have provided such an 
advantage.

Another animal known to have had a pelvis adapted for bipedal walking was the 
prehistoric “swamp ape” which lived in easily flooded habitats.  Japanese macaques also become 
bipedal in water.  In waist deep water, several ape species move bipedally, but this is unusual for 
most other mammas such as wolves and dogs, deer and all members of the cat family which 
typically wade quadrupedally, or switch to swimming, even in fairly shallow water.  Apes in 
general walk upright only for short distances while humans walk and run bipedally for extended 
distances.  However, we cannot reach the speeds or achieve the endurance on two legs that other 
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apes or non-primate mammals do on all fours.  As in the decisions we make in our everyday 
lives, evolution yielded to the summation of an array of positive and negative pressures. 

Breathing
Most land mammals have little or no conscious control over their breathing.  Dogs, for 

example, pant continuously when and immediately after exerting themselves.  When swimming, 
they always se the “dog paddle.”  With their heads out of water, they can breathe continuously.

The voluntary control humans have over their respiration can be compared to the of 
(semi)aquatic mammals which inhale as much air as they need for a dive, retain it while 
submerged, and then return to the surface for air before the supply is exhausted.  Our abilities in 
this regard are intermediate between those of typical terrestrial mammals and fully aquatic 
species as would be expected if we shared a semi-aquatic past.  It is interesting to note that 
controlled breathing may have been one of the preadaptations necessary for the development of 
speech, and the potential for communication could have increased the evolutionary pressure for 
brain development.

How is it that our ancestors evolved the ability to control their breathing, holding their 
breath for up to several minutes, as is required when, for example, swimming under water or 
diving?  The human spleen, an organ that stores oxygen-rich blood, is relatively large in humans 
as compared to the other primates.  Large spleens allow animals to survive longer between 
breathing intervals.  In 1942, the German physiologist, Max Westenhöfer, noticed a striking 
resemblance of the human spleen to those of marine mammals.  He wrote: “The human spleen 
has been surpassed only by those of whales, dolphins and porpoises.  The fact that these latter 
species have a common environment, namely water, suggest that at some stage of human 
development, man exhibited an aquatic way of life.”

Kidney Function
To avoid the deleterious effects of saltwater dehydration, marine mammals have thick 

kidney medullas, enhancing their ability to concentrate and excrete salts in the urine.  Lobulation 
of the kidney’s medulla increases the volume that can be processed for the excretion of excess 
water and salts.  Thus, kidneys characterized by multipyramidal medullas are common in aquatic 
mammals and essentially universal in marine mammals. 

Kidneys showing lobulated, multipyramidal medullas is a unique attribute of the human 
species compared to the other primates.  Humans can’t drink much seawater and survive, leading 
some scientists to suggest that parts of our aquatic existence may have been in freshwater 
sources.  Perhaps ancestral humans simultaneously or sequentially experienced and adapted to 
both fresh and saltwater environments.  In this respect, it is interesting to note that the protective 
oils in our skin and removed much more quickly in saltwater than in freshwater, again suggesting 
adaptation to freshwater environments.

Tears and Sweat
Sweating and tears are prevalent in humans, but they do not occur to the same extent in 

other primates.  These are means for the removal of excess water and salts from the body as 
might result from the ingestion of saltwater or from eating food from salt marshes.  Other semi-
marine animals such as elephants similarly sweat and cry saline tears.  Sweating also provides a 
means of body temperature regulation while tears allow cleansing of the eyes. Both activities 
require a greater intake of water and salt.  The removal of excess water imbibed from either fresh 
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or salt water sources would, of course, be facilitated.  Animals adapted to arid environments with 
long periods of drought sweat relatively little.  For example, pigs swat little, as sweat glands are 
prevalent only around he snout.  Thus, sweating and the shedding of tears, serving dual purposes 
of bodily function and water/salt removal, can be detrimental if abundant sources of water are 
not available.

Nutrition
Human brain tissue requires comparatively large amounts of omega-3 fatty acids which 

are prevalent in marine food chains but much less common in terrestrial food chains.  Aquatic 
animals tend to evolve larger brains, possibly because of the greater availability of these acids.  
Omega-3 fatty acids also promote cardiovascular health and HDL cholesterol in humans, while 
the saturated fats in beef, pork, and other land-based meats do the opposite.  Land-based 
carnivores have special digestive enzymes, largely lacking in humans, that neutralize the harmful 
effects of excess dietary cholesterol.  Moreover, a substantial fraction of the human population 
does not regulate cholesterol biosynthesis in response to excess dietary cholesterol 
uncontaminated seafood to be one of the healthiest sources of animal protein for humans.   In 
fact, fish has traditionally been referred to as “brain food.”

Marine nutrition and brain development may have evolved in parallel, each 
promoting the other.  In this regard, it is interesting that most animals, and even single-celled 
organisms, have evolved mechanisms to preferentially seek and ingest nutrients for which they 
are deficient.  Recent studies extend these preferentially eat protein sources that are rich in those 
amino acids.  The studies suggested that the subconscious decision-making process is 
independent of taste.  While the mechanisms responsible for such choices are not yet understood, 
it is possible that brain development drove protohominoids to water to seek the needed nutrients.

Fat Pads
Humans have ten times as many fat cells under the skin as would expected for a non-

aquatic animal of the same size.  This fact perhaps explains the tendency of humans to suffer 
from obesity and its various maladies when excess fatty foods are freely available.  In contrast to 
most terrestrial mammals, aquatic mammals retain fat throughout the year.  Healthy human 
infants are especially fat compared with the young of apes and most other terrestrial mammals.  
The human fatty layer is attached to the skin of the central body parts as is the case with most 
medium – to larger-sized (semi) aquatic mammals.  By contrast, almost all land mammals have 
their adipose cells primarily attached to the muscle underlying the skin.

Human also lack the layer of cutaneous muscle possessed by many land mammals 
including non-human primates.  It allows them to twitch their skin, a characteristic that is lacking 
in aquatic mammals.  Twitching has the advantage of removing insects and other pests, but such 
a trait has no advantage when in water.  Instead, the subcutaneous fat layers of aquatic mammals 
provide warmth to stave off numbness and freezing at low temperatures, especially in water, 
where heat transmission is efficient.

Sex differences in fat content may be explained if ancestral nursing mothers spent more 
time in water than did the males.  Aquatic environments may also have provided protection from 
certain terrestrial predators, especially for the smaller less muscular females and children.  The 
differences in fat content of the two sexes could also be related to the greater need for water 
during pregnancy and lactation.  Other possible explanations, consistent with the aquatic theory, 
are provided below.
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Breasts
Humans are the only mammals with perpetually swollen mammary glands.  Human 

females have fatty breasts that are less dense than water and therefore promote floating on an 
aqueous surface, particularly in saltwater.  This would have allowed mothers to feed their infants 
with ease while floating on their backs.  Thus, a baby could have remained largely out of water, 
allowing it to breathe normally, for example, while feeding.  In this regard, it is worth nothing 
that this uniquely human feature has no direct reproductive advantage since modern women with 
larger breasts do not produce more milk or have healthier babies.  Moreover, many men have 
breasts that are larger and contain more buoyant fat than the breasts of the males of other primate 
species.  The occurrence of uniquely human, large, lipid-filled breasts therefore finds an 
explanation in the aquatic theory of human development.  

Childbirth
Increase in cranium size has made human childbirth more difficult and dangerous than 

birthing for other mammals including non-hominoid primates.  Giving birth in water has been 
reported to facilitate childbirth and reduce the risks to both the mother and the baby.  Moreover, 
human infants are born covered in a waterproof coating, also observed, for example, in newborn 
seals.  Further, babies born underwater continue to receive oxygen through the umbilical cord 
before breathing commences.

Human infants naturally hold their breath and can “swim” or float from birth although 
they lose this ability within a few days if not exposed to water.  If they do not experience an 
aqueous environment during their first 2-3 days, this capability is retained.  No other primate 
appears to share this property with the naked ape.  It is difficult to account for these 
characteristics by any evolutionary argument other than the Aquatic Ape Hypothesis.

Mating  
The most common human mating position, the “missionary position” or “dolphin-style”, 

is essentially front-to-front.  This is how many aquatic mammals mate.  A few other land animals 
(Bonobos, orangutans, and sloths, all arboreal) also we use such a position, but mating from the 
rear is common for almost all land animals including the more terrestrial apes.

Non-mammalian marine females tend to develop less accessible vaginas to keep out 
water, and this necessitates longer penises in the males.  For example, female water birds 
generally have sealed, more extended vaginas while the males have longer penises than land-
based birds.  The same has been documented for marine mammals.  Possibly this aquatic 
adaptation explains why the human penis is much longer in relation to body size than for any 
other primate except the Bonobo.  Bonobos are believed to have lived in partially flooded forests 
during parts of their evolutionary past, and consequently they may have shared with humans a 
semi-aquatic environment.

Other Uniquely Human Characteristics
While some of the human characteristics cited above can be explained by alternative 

theories, it is difficult to explain all of them by a theory other than the Aquatic Ape Hypothesis.  
Yet, there are still other features worthy of brief mention that may be related to this postulate.  It 
has been noted that the webbing between fingers and toes in humans is greater than for other 
primates, a trait that facilitates swimming and paddling.  Psychologically, many people derive 
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pleasure, relaxation and feelings of peace and wellbeing when in water.  A warm aqueous 
environment allows us to feel as though we have “returned to the womb.”  In fact, aquatherapy 
(aquatic rehabilitation) proves to be one of the most successful procedures for aiding the troubled 
and mentally disturbed.  Aqua therapy is prescribed by many physicians, and centers providing 
these services can be found throughout North America, Europe, and Asia.  Moreover, people 
with severe arthritis find relief from pain when swimming, and swimming is often considered to 
be the most healthy from of exercise.  Finally, humans are the only primates that spend millions 
of dollars building swimming pools, jacuzzis, cold tubs, and water parks.  They also maintain 
marine and lakeside areas for recreational and aesthetic purposes.  Our apparent psychological 
preference to live near water, pursuing lifestyles that are semi-aquatic compared to the other 
apes, is consistent with the notion that Homo sapiens evolved traits that resulted from a semi-
aquatic way of life. 

Rationale 
To further substantiate the aquatic theory of human development, it would be helpful to 

be able to answer two basic questions.  First, why did our proto-human ancestors go into the 
water in the first place, and second, once they had begun to adapt to life in water, why did they 
return to land?  There may be multiple answers to these two questions, but the now-dry Sea of 
Afar provides possible answers to both of them.  The Afar Depression was flooded by the Red 
Sea about 6-7 million years ago, meaning that ancestral humans would not have had to have 
traveled to the sea; instead, the sea may have come to them!  Similarly, they might not have left 
the sea; rather, it may simply have dried up.  These notions correspond well with the earliest 
proto-human finds such as Lucy which were found in or around the Afar Depression.  However, 
it is important to note that the aquatic theory of human evolution does not depend on such 
assumptions as other explanations are available. 

Religious Ambiguities

One thing many self-proclaimed zealots don't acknowledge is that dogmatic claims are 
buried in religious books that disagree with scientific fact and currently accepted social views.  
Believers ignore the contents of unpalatable parts of their bibles and pick and choose what they 
find agreeable.  For example, many accept the Old Testament statement that homosexuality is 
evil without noticing that such claims are lacking in the New Testament.  They neglect to notice 
that the supposed evils of birth control and abortion are not mentioned in either testament.  This 
supposition was instituted late in the ascendancy of Christianity for purely practical reasons –
after the Black Plague wiped out 30% of the European population.  The numbers of priests and 
nuns had been insufficient to carry out the work of the church.
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Many religious people refuse to acknowledge that the Old Testament condones the 
ownership of slaves and instructs believers on how to sell their children into slavery.  
Instructions are also provided as to how best to sacrifice animals to the Lord.  Additionally, it 
condemns a person for working on Sunday, or for eating shellfish, both abominations in the eyes 
of the Lord.  It even forbids getting one’s hair trimmed around the temples or touching the skin 
of a dead pig (e.g. a football).  In fact, ancient religious texts are frequently inconsistent with 
many lifestyles that allow individuals to express their personal natures, achieve their greatest 
potential and maximize their happiness.  A new level of social tolerance that does not impose 
arbitrary, antiquated beliefs on members of society would be highly welcome and could create a 
healthier more congenial social environment.

Zeitgeist, translated as "time" (Zeit) "spirit" ( Geist), is a German expression that 
originally meant "the spirit of the age".  It described the intellectual and cultural climate of an 
era. You might conclude that most countries in the Americas are in essence dominated by 
religion, that Christianity IS the Zeitgeist in these countries.  However, a recent survey 
conducted in the United States found that 50 percent of the citizenry believe that Christian 
conservatism has gone too far in trying to impose religious values on the country.  This sounds 
encouraging, but it also suggests that 50% approve! (If the cup is half full, it is also half empty.)  
This is amazing for a country where separation of Church and States has been one of the 
cornerstones of the constitution and where the pursuit of happiness is supposed to be guaranteed.

It is interesting to note that nonbelievers are, on the average, more educated than 
believers; and that a greater fraction of those with postgraduate education do not avow belief in a 
Christian God.  Moreover, the more prestigious the university, the larger the percentage of 
academics and students proving to be nonbelievers.  Nevertheless, in recent U.S. polls, far more 
Americans declared themselves willing to vote for a woman, a homosexual or an African-
American for President than for an atheist.  This observation has two faces.  The willingness of 
many to support a minority or gay candidate is encouraging, but the lack of respect and trust a 
large segment of the U.S. population has for thinking citizens who reject the supernatural as a 
guide for making one’s life decisions is irrational and depressing. 

Education cannot be equated merely to the acquisition of factual information.  It is 
insufficient to gain scientific knowledge without understanding the scientific method.  A real
education requires that a person learn to think, to digest, to integrate and to evaluate.  It is not 
enough to merely believe, memorize and regurgitate.  Unfortunately religions tend to minimize 
and even discourage intelligent activities.

Some individuals have had first hand experiences with God.  Most of those I have met 
have been cajoled into believing from early childhood on.  More importantly, they have met God 
when in a mentally altered state, either due to drug use or to a mental derangement such as 
schizophrenia.  Supernatural experiences are therefore explicable without involving spirits, 
ghosts and gods.  Until we evaluate the consequences of taking hallucinogens and until we 
evaluate the mental disorders of our prophets, we will not be in a position to correctly interpret 
the meaning of their experiences. 

Perhaps we should be suspicious of GW Bush who claims to have talked with God.  He 
was, after all, a frequent drug user, at least in his youth, and possibly long into adulthood.  We 
should also be hesitant to support a man who claims to believe in Christ, but consistently 
IGNORES the actual words of his prophet.  A true Christian should be (and in my book must be) 
defined as someone who FOLLOWS THE TEACHINGS OF CHRIST.  Merely professing to 
believe is insufficient.  While many Americans go to church and give lip-service to Christianity, 
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few are actually Christian by this definition.  “Love thy neighbor as thyself?”  “Sell all thou hast 
and give to the poor?”  “Thou shalt not kill?”  Now-a-days, this last mentioned commandment 
should read; “Thou shalt not support or vote for officials who promote warfare, torture prisoners, 
deny constitutionally guaranteed rights, and create and then kill supposed enemies.  If Jesus 
knew how his present day “followers” behave, he would be appalled.  “By this shall all men 
know that ye are my disciples, that ye have love one for another” Thus, to be Christian is 
admirable, but not easy!  Have you met any real Christians lately?

 Bertrand Russell correctly claimed that "religion belongs to the infancy of human 
reason.”  By the time most world citizens recognize the irreversible effects of our excessive 
population on global warming, species extinction and human starvation, debate about the various 
Gods and religions will be irrelevant. 

So why is religion so highly esteemed?  It is not so everywhere. It is not so in China, 
for example.  And American-style fundamentalist beliefs are not accepted in Europe where they 
are considered a dangerous evil.  Throughout the ages, morality has been just a surrogate for 
institutionalized religion.  The main function of religion in the past was probably to provide a 
platform for power.  And this power was used to control others.  Religion, hand-in-hand with the 
power it created, allowed the rich to maintain social order and establish their rights to unequal 
proportions of property, money and sex.

The same may unfortunately be true today.  A politician often finds it profitable and 
politically advantageous to create a war and kill a million people while spending a trillion dollars 
of the tax funds provided by the unwilling citizenry of the country.  In extreme cases, he may 
even feel no qualms about lying to justify defying national and international laws.  He may 
thereby enrich his pockets and those of his accomplices.  However, always be wary of politicians 
who do not have the interests of their constituents in mind.  They are likely to be crooks in 
disguise.  And it is the responsibility of every citizen in a democracy to be well enough informed 
so as to be able to recognize the difference and act accordingly.  Even this is not easy; it requires 
time, effort and intelligence to be an informed rationalist.  How would you rank yourself on a 
scale of 1 to 10?

Science, Our Common Biosphere, Religious Tolerance and Freedom of Expression

Scientists use a very powerful tool, the scientific method, to discover new knowledge.  
However, the scientific process depends upon peer review, debate and freedom of expression to 
evaluate and communicate the results of science.  The freedom to communicate knowledge and 
opinions is central to the progress of science, and as we have seen, science can provide 
tremendous benefit to humanity.  For example, applied scientists can use basic scientific 
discoveries for the development of novel technologies such as food products and medicines.  

Knowledge is always increasing, but the results of experimentation can be interpreted 
differently by different scientists.  Central to the entire process of data development is the ability 
to rethink and revise ideas, so that we can integrate new factual information into a conceptual 
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framework.  This requires communication in a non-violent, non-racial, respectful manner, 
allowing us to reach as many people as possible so as to apply scientific findings with maximal 
benefit to humankind.  To do so represents one crucial aspect of scientific ethics.  Thus, while 
science continuously moves knowledge ahead, it moves jerkily and unpredictably.  Scientific 
ethics must be implemented to ensure that this knowledge is used for the betterment of humanity, 
and to promote a better understanding of our common biosphere and the universe.  In summary, 
the freedom to express ideas and opinions and support them with observations and 
experimentation is central to scientific progress, but only the application of an ethical approach 
can ensure that discoveries will be used for benefit rather than detriment.  

Unlike science, religion is not a means of inquiry; it represents a system of beliefs.  
Religious rights are protected under the constitutions of numerous democratic countries, 
prompted by a long history of bitter bloodshed resulting from religious differences.  Freedom of 
expression without persecution or fear of punishment is also protected as a constitutional right.  
Often, in democratic countries, freedom of expression is given a higher legal priority than the 
protection of religious beliefs.  This is the only equitable way for a democratic constitution to be 
enforced since some people do not believe in any supernatural force or being, and most countries 
include citizens with diverse religious beliefs.  By contrast, scientific knowledge is universal and 
applicable to all cultures.  

What can religion learn from science?  It can learn that debate is a necessary part of any 
learning process.  It can also learn that religions, like any cultural institution, needs to evolve as 
social attitudes change in response to a broader knowledge base.  It must learn to include and 
accept diverse opinions.  Yes, even religions must keep up with scientific advances, as 
acknowledged by the Catholic Church, which officially accepts physical evolution as the route 
taken for the appearance of all living creatures including man.  

As stated by Oskar Wilde, “Science is the record of dead religions.”  And this is 
insightfully true, since regardless of whether science proves a religious postulate true or false, the 
postulate is then relegated to the realm of science.  Religion belongs to the unknown.  Our 
religious leaders must accept this fact, and conduct themselves in a respectful, non-violent 
fashion as directed by most of their prophets.  

Religious people must also accept that there are atheists or agnostics who, like 
themselves, have a right to express their opinions publicly.  Moreover, some religious people are 
incorrect in believing that morality is connected to belief in a supernatural being.  Unfortunately 
for them, no evidence for or against the existence of a supernatural being exists which is why 
religion belongs to the realm of the unknown.  Regardless, atheists and agnostics must 
reciprocally recognize that religious people are entitled to their belief systems.  Thus, for all of 
humankind, tolerance is the greatest human virtue.  

Does a cartoon of a Prophet or another religious figure warrant threats and violence?  The 
answer must always be no.  According to the constitutions of most democracies, we are all 
required to protect the rights of the people who disagree with us.  Even the extreme religious 
fanatics, must by law, protect the rights of the people with whom they disagree.  Mutual respect 
is the basis for congenial nonviolent co-existence.  

Why have we not yet attained such a state of mutual tolerance?  Some people become 
certain that they, and only they, are correct in their judgments, and when a dissenting view is 
expressed, they feel they have been offended.  But we must emphasize that to maintain a stable 
social order, all people must respect and protect the rights of others.  And this is not an easy task, 
because when you are SURE you are right, then everyone else with an alternative view has to be 
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wrong.  This attitude must be rejected by scientists and religious people alike in favor of true 
tolerance.  

If there is a God, this God gave humans a mind to use, and use of the mind allows 
questioning the existence of a God.  Why is this so difficult to accept?  Is it because religion 
teaches people to simply believe?  Too many people with extreme religious views lack respect 
for the diversity of ideas, faiths and opinions that reflect our human population.  Because they 
accept a belief system as the sole guide to truth, they do not understand or value the scientific 
method.  These people may believe that tolerance is not in their interest.  Control and power may 
be their solution.  Bloodshed and misery are almost always the end result of such an attitude.  

An immense number of problems and challenges confront humanity in attempting to fit 
into nature without destroying her.  Our common problems include human population growth, 
food and safe water acquisition, the control of infectious diseases, species conservation and the 
development of alternative energy sources.  Religious intolerance makes the solution of these 
problems exceedingly difficult.  But there is hope. 

Religious leaders need to teach world ethics.  Unfortunately, many religious leaders teach 
egocentric ethical standards which are not universally applicable.  Humans who have no 
religious beliefs have difficulty understanding why followers of a particular established belief 
system feel the need to impose their beliefs on others.  Indeed, the Eastern “gentle” religions 
(Buddhism, Taoism and Confucianism) teach us that conflict is not a component of religion. 

These considerations force us to return to the issue of fundamental human rights.  They 
require the separation of the state and religion.  We reiterate: freedom of expression is a more 
basic, general and pervasive right than the right to espouse a particular set of religious beliefs.  
We are all born into a global human society which includes a huge number of subcultures; in this 
regard, we have no options.  But religion – believing or not believing – should be a matter of 
choice.  

In summary, we suggest that all world citizens reject violence and offensive means of 
expression in dealing with people who have alternative values and belief systems.  Religious 
people must recognize that virtuous, ethical people may have no religious beliefs while atheists 
and agnostics must acknowledge the rights of people who prefer to believe in supernatural 
entities.  Alternative viewpoints can be accommodated within a single social structure only if all 
groups exhibit mutual respect and tolerance.  As our human population grows and urbanizes 
globally, billions of humans with diverse beliefs and opinions will increasingly be in close 
contact. Resources to sustain an increasing human population are already in high demand, and 
this results in an immense amount of global environmental pollution. The way forward is not 
through violence and disrespect.  Progress will require working to maintain and improve our 
common biosphere and solve our common global problems through trust and cooperation.  It will 
require intellectual, social and spiritual evolution that allows humans to overcome their 
aggressive tendencies.  Without concerted efforts on the parts of all social factions, we will 
require a magic pill, the likes of which are not likely to become available in the foreseeable 
future.  
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Religion and Reason

If God is omniscient and omnipotent, you can’t help wondering why she doesn’t pull out 
a thunderbolt and strike down Richard Dawkins.  Or, at least, crash the Web site of 
www.whydoesgodhateamputees.com.  That’s a snarky site that notes that while people regularly 
credit God for curing cancer or other ailments, amputees never seem to enjoy divine intervention.  
“If God were answering the prayers of amputees to regenerate their lost limbs, we would be 
seeing amputated legs growing back every day,” the Web site declares, adding: “It would appear, 
to an unbiased observer, that God is singling out amputees and purposefully ignoring them.”

This website is part of an increasingly assertive atheist offensive led in part by Professor 
Dawkins - the Oxford scientist who is author of the new best seller “The God Delusion.”  He 
counsels readers to imagine a world without religion and conjures his own glimpse: “Imagine no 
suicide bombers, no 9/11, no 7/7, no Crusades, no witch hunts, no Gunpowder Plot, no Indian 
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partition, no Israeli/Palestinian wars, no Serb/Croat/Muslim massacres, no persecution of Jews as 
‘Christ-killers,’ no Northern Ireland ‘troubles,’ no ‘honor killings,’ no shiny-suited bouffant-
haired televangelists fleecing gullible people of their money.”

Look elsewhere on the best-seller list and you’ll find Sam Harris’s “Letter to a Christian 
Nation.”  Mr. Harris mocks conservative Christians for opposing abortion, writing: “Over 20% 
of all recognized pregnancies end in miscarriage.  There is an obvious truth here that cries out for 
acknowledgment: if God exists, He is the most prolific abortionist of all.”  

The number of avowed atheists is tiny, with only 1 to 2 percent of Americans describing 
themselves in polls as atheists.  But about 15 percent now say that they are not affiliated with any 
religion, and this vague category is sometimes described as the fastest growing “religious group” 
in America today.  Yet, many Americans may not be willing to come out of the closet and 
acknowledge their irreligious views.  Nevertheless, in polls, more than 90 percent of Americans 
have said that they would be willing to vote for a woman, a Jew or a black, and 79 percent would 
be willing to vote for a gay person.  But at last count, only 37 percent would consider voting for 
an atheist.  

Such discrimination on the basis of (non)belief undermines our ability to have far-
reaching discussions about faith and politics.  Mr. Harris, for example, makes some legitimate 
policy points, such as criticism of conservative Christians who try to block research on stem cells 
because these cells have the “potential to become humans.”  “Almost every cell in your body is a 
potential human being, given our recent advances in genetic engineering,” notes Mr. Harris.  
“Every time you scratch your nose, you have committed a Holocaust killing thousands of 
potential human beings.”  

Our Common Biosphere: Climate Change, Wars, Religion and Microbes

Over thousands of years, human civilizations have been shaped by climate changes, wars, 
religion and microbes.  More recently, other factors, social forces, such as education/research, 
science/technology and human invented trading/bartering systems have played significant roles.  
However, from the larger perspective the first four factors have been the primary determinants.  
What are the relationships of these factors with environmental pollution and our common 
biosphere?  

Climate change has caused extinctions in the past, and it provides one form of selection 
pressure in speciation, a process that requires millions of years.  Extinctions will increase in 
number due to rapid, human-promoted climate change and habitat destruction.  The fact that 
there are over 6.4 billion humans on the planet makes any climate change management a 
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challenge of immense proportions.  It may already be doomed to failure.  Any actions on climate 
change must be accompanied by decreasing the human population, probably by several billion 
people.  The international meetings (e.g., Montreal, Canada, December 2005) on climate change 
seem to have left the increasing human population out of the equation.  How can any meaningful 
agreement on climate change not include a reduction in the human population?  

Wars are important in shaping our human civilization from many perspectives.  Countries 
are conquered, people are killed, human suffering is inflicted, and resources are diverted to 
making and deploying destructive weapons instead of preserving our common biosphere.  
Infrastructure is dismantled, our waterways, forests and other natural resources are damaged or 
destroyed, and pollutants of all kinds are disseminated at an increasingly appalling rate.  Such 
behavior is not merely condoned; it is encouraged and called virtuous in the name of religion and 
nationalism and also considered necessary for economic growth.  

There have always been wars somewhere in the world, and this situation does not seem to 
be improving.  How can we implement agreements on climate change and ensure the future of 
humanity if we cannot stops wars?  Humans need to control their violent natures.  Violence has 
little or no useful purpose in the lives of modern humans.  It would seem that climate change 
agreements and their implementation are more complex than initially perceived.  And the basis 
for this complexity is more important than any ordinary layperson, and most diplomats, can 
appreciate.  

Religion is the most anomalous and perplexing of the forces that shape civilizations.  
What can be said about religion that has not already been said?  It has been an immense force 
shaping human societies.  It has been important in establishing and perpetrating moral values.  It 
has played a role in stabilizing social units.  But, it has also promoted uncivilized behavior, 
condoning, for example, war and mass murder.  Because this behavior violates the principles 
enunciated in almost any religion’s creed, it creates turmoil within a society and causes religious 
groups to splinter into sects.  Thus, religion is a two-edged sword.  

One problem with a religious belief system is that one needs only to believe to accept.  
Obviously, no proof of a supernatural entity is required since none is available.  And no 
intellectual input is required.  The script has been provided, and the believers simply follow, like 
sheep, without evaluation. “Go forth and multiply,” and overpopulate the earth with humans.  
And in doing so, feel free to pollute as much of the earth as possible.  The consequences be 
damned.  It would seem that religion has played a central role in polluting our common 
biosphere and in creating antipathy towards logical action that could lead to useful solutions.  
The actions of the succession of Popes in denouncing birth control provides a prime example.  

Modern humans, with their fear of the inevitable does everything possible to prolong life, 
regardless of quality, regardless of cost, regardless of environmental consequences.  In our 
society, with our predominant Christian belief system, it is even considered by some to be sinful 
for suffering, terminally ill patients to choose to end their lives with or without the assistance of a 
willing physician.  No matter how much pain, insult, humiliation and expense we must tolerate 
throughout a drawn out death, it is still considered wrong by some for the elderly patient to 
choose to end his or her life.  The laws preventing “compassionate choice” are contrary to the 
views of the vast majority of Americans, Canadians and world citizens; yet they persist.  We all 
consider it ethical to assist in ending the life of a suffering pet, but not of a suffering, terminally 
ill, loved family member.  Obsolete religious beliefs must, in considerable measure, be held 
responsible.  
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Microbes maintain and are essential for health, but they also introduce disease.  To 
consider disease as a purely harmful force is a gross oversimplification.  No individual can live 
forever, and as in any balanced, healthy ecological system, maintenance of the feeble when they 
can no longer contribute to society or enjoy living provides social and personal burdens that have 
many negative ramifications.  Death is not a tragedy; an unfulfilled life of torment is. 

Microbes are both friend and foe for many reasons.  They are, of course, the earth’s most 
mighty recyclers, and they promote the health of any population of animals, including humans.  
They are essential for maintenance of the biological cycles of the biosphere.  They also provide 
us with fine beverages, foods, antibiotics, and biofuels.  They are used in bioremediation, in 
processing minerals, and in providing nourishment at the bottoms of food chains.  Yet, they 
cause deadly diseases in both plants and animals upon which our complex human societies 
depend.  No one can dispute the role infectious diseases such as the plague, smallpox, influenza, 
HIV, cholera, typhoid and malaria have played in killing people over the centuries.  But the roles 
that pathogenic microbes have and will continue to play in causing crop failures as well as wild 
and domestic animal loss are seldom brought into the equation.  Taking these factors into 
account gives us a more realistic view of what is to follow.  

Where are we today?  We still have wars, conflicts, land disputes, terrorism and 
environmentally and human unfriendly religious practices.  Governments still maintain policies 
of prohibiting proper birth control.  We still abide (legally) by the belief that we must prolong 
human life whenever feasible.  Infectious diseases still devastate populations while delegations 
on climate change try to agree on carbon credits and ways to decrease greenhouse gas emissions.  
This perplexing dilemma is set against the background of a common biosphere with too many 
humans.  Can someone please explain how these agreements will improve the quality of our 
common biosphere with a human population increasing at a rate of over 200,000 people per day, 
or some 75 million people per year, worldwide?  The answer is that progress simply cannot be 
achieved unless the human population is reduced in size.  The alternative is immense human 
suffering and more damage to our common biosphere.  

Humans need to develop their gentler qualities.  We need to become a less violent, more 
caring and cooperative species that understands the consequences of our present-day actions.  
We need to think globally rather than selfishly.  We need to consider others, both present and 
future generations.  We are determining the quality of life that will exist on earth in the decades 
and centuries to come.  Do people today think that future generations can have a better world 
than ours if the human population continues to increase?  Do they not think about this aspect of 
the equation at all?  Mental neglect is nothing more than a lazy form of denial.  How could 
anyone suggest that the future will be as good or better than the present if we continue to add 75 
million more people to our common biosphere every year?  Increasing the human population 
density in cities that lack infrastructure in healthcare, water, sewage, housing, transportation, 
energy usage, conservation, education and food security spells disaster. There must be a better 
way.  
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Fundamentalism and Greed Assault Humanity and the Biosphere

Greed can be defined as the desire to acquire and possess more than what one needs or 
deserves. 

Greed for money and possessions combined with the forces of fundamentalism are 
responsible for an immense assault on humanity.  But they are also forces that compromise our 
common biosphere.  Greed for wealth that exceeds the needs of an individual seems to have 
displaced reason and desire for the common good, at least in many individuals.  Moreover, the 
greed of individuals, families, corporations, governmental officials and nations has become so 
pervasive that it has become THE DOMINANT FORCE in many developed and aspiring 
countries. 
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Many people want to experience a lifestyle they cannot afford.  As a result, they often 
accrue excessive debts, paying high interest rates that paralyze future attempts at advancement.  
They may be trying to present the illusion of affluence, keeping up with or surpassing the 
Joneses!  However, for honest people, such pursuits usually end in financial ruin.  Only by 
maintaining an immoral lifestyle involving cheating other fellow humans, is such excessive 
behavior supported, and this occurs at the expense of all, particularly the cheater himself.  

It is neither necessary to operate an expensive vehicle with inefficient fuel economy, nor 
desirable to purchase the latest electronic toys, clothing and other unneeded items.  These are 
pursuits resulting from desires implanted in us by a consumer-fueled economy.  The economic 
system relies on advertising to convince people to buy items they don’t really want or need.  
Unfortunately, the decision to pursue a lifestyle of exorbitance has grave consequences to our
non-renewable resources.  

The manufacture of anything requires energy and generates waste.  Among these waste 
products are greenhouse gases and pollutants that damage our biosphere.  The problem is even 
more severe when you have 6.5 billion people conducting themselves inefficiently and 
frivolously.  Imagine the situation with billions more in the decades ahead.  Clearly, a lifestyle of 
consumerism, fueled by debt and damage, can never be sustainable.  Greed is a demon that can 
inflict immense suffering on the global population.  We simply cannot accept such activities if 
they enhance pollution and compromise the health of future societies on this planet.  We need to 
consider environmental protection as a personal, moral obligation.  

The Earth is a closed system.  Solar energy can enter, but heat and mass do not escape.  
The amount of water on the Earth is also fixed.  A larger human population equates to more 
pollution which leads to more suffering, long term.  Consequently, we must avoid short-term 
solutions that have long-term detrimental consequences.  It must be a national and an 
international priority.  

There are ways of using our economic resources for maximal benefit.  These include 
providing equal educational opportunities, legal and civil rights and a universal system of justice.  
We must strive to eliminate poverty and to combat diseases.  Basic healthcare needs must be 
provided including all safe birth control approaches if women are ever to have the personal 
freedoms currently available to men.  Of lesser importance, public transportation and 
communication systems should be available to facilitate economic development while 
minimizing pollution.  The availability of properly designed agricultural systems and the 
development of local, national and international systems of environmental management would be 
greatly welcomed advances.  Surprisingly, these advances are not economically impractical as 
long as we set our priorities correctly.  Clearly a renaissance in global thinking coupled to 
responsible actions must replace actions taken that are motivated by greed.  

Today, fundamentalism may be linked to religion.  Some people believe that their 
religious beliefs are the source, and the only source, of correct, infallible, divine truth.  As true 
believers, some feel that this truth should be shared and imposed on others.  Some 
fundamentalists even feel that legal and government activities must serve their God rather than 
the greater good.  They feel that science should be subordinate to their scriptures.  Unfortunately, 
this attitude can lead to discrimination of the worst type as countries are often inhabited by 
people with diverse beliefs, including convictions that cause people to question or reject the 
supernatural.  

Fundamentalism can be used without religious connotations to mean a return or 
continuation of age-old founding principles.  Fundamentalists, whether religious or not, may see 
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themselves as saving their values and maybe even the world which they believe to be threatened 
by progressive approaches.  Such beliefs, based on the concept that “what was good enough for 
my parents and grandparents is good enough for me” or on the conviction that change spells 
moral disintegration, undermines solutions that can help alleviate the problems of an excessive 
human population in our changing world.  

Fundamentalism does not set the stage for local, national and international collaborations.  
It doesn’t address the issues of the preservation of civilized humanity.  The basic tenets of 
fundamentalist principles were laid down when the human population was still small and the 
environment was not dominated by our activities.  These principles were appropriate for the time 
of the ancients, but they are inappropriate for ours.  

Fundamentalists generally erect walls to protect themselves against alternative ideologies.  
They also devote much energy into recruiting new members into their sphere of influence.  In 
our biosphere, billions of people lack the basic necessities required to maintain a satisfying life.  
Violence in the forms of war or terrorism undermines humanistic goals and enhances global 
need.  Poverty, hunger, infectious diseases, and global pollution are the ultimate outcomes that 
no one should ignore.  Corruption, greed and abuse of others lead to enhanced misery.  It takes 
little imagination to understand why fundamental thought and consequential acts of injustice are 
so pervasively destructive.  

We all hope for a simple means to a better future.  But beware of simple solutions based 
on nonscientific belief systems.  Activities to redistribute and share our resources, while 
minimizing waste are essential.  This was one of the primary laudatory objectives of socialism 
and communism.  As suggested by Bertolt Brecht, only if a genuinely responsible socialistic 
system could be instigated and maintained, would the great problem of greed and its 
consequences be overcome.  We must not let the “natural” human impulse of greed determine 
the fate of mankind.  We must maintain loftier goals.  

In summary, greed and fundamentalism help to fuel conflict and intolerance.  They 
hinder solution of our global problems.  Above all, human population growth must be addressed, 
and solutions must be found – very soon.  Climate change, biospheric pollution and destruction 
by warfare, motivated by greed and fundamentalist principles must be stopped.  Only then can 
we establish a long-lasting world based on equality and justice.  

Exercises in Human Imagination

Imagination,
The basis for elation,
   but also frustration,
   in need of orchestration.  
Our thoughts, an aberration,
   sometimes a revelation;
   but without authentication,
   there’s only provocation.  

Exercising our imaginations yields powerful and rewarding advances.  For example, it 
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allows us to paint magnificent works of art, create sculptures, write fiction, manufacture goods, 
design services and undertake creative, scientific research.   It has allowed the development of 
medical knowledge, reducing the suffering caused by diseases and increasing the human life 
span.  It has permitted us to communicate with others thousands of miles away in just seconds.  
Imagination has also allowed humankind to explore the physical universe, unlocking its 
mysteries by way of space travel and the Hubbell telescope, and revealing the awe-inspiring, 
immensity and beauty of the universe.  Without imagination and the world of ideas, human 
societies would not have evolved to their present states of complexity.  No other species on the 
planet has as much imagination as do humans, and consequently, no other species has developed 
as complex a knowledge base or as elaborate a set of communication systems.  

Human beings, and many other animals, can predict outcomes before they occur.  
However, the extent to which this is possible by man far exceeds that achievable by other 
animals.  This is because only we have developed and applied scientific methods to an 
understanding of the natural world.  Other animals may know that an object released from our 
hands will fall downward and strike the floor, but only we understand the gravitational basis for 
this action.  Additionally, while animals can remember their experiences of the past and modify 
their behavior accordingly, only we can learn from the experiences of previous generations and 
other people living far from us.  

We are just beginning to understand how our minds, memories and imaginations 
function.  Surprises and research breakthroughs will come in the future, and these often result 
from intuitive insights into matters of scientific importance.  However, unquestionably, 
imagination without systematic examination can lead us astray and guide us into activities that 
harm humanity.  What are some examples of the use of imagination that led mankind to 
erroneous conclusions?  

Humans once believed that the Earth was flat; they were wrong.  They once believed the 
Earth was at the center of the universe; again they were wrong.  The Ancient Greeks imagined 
that earthquakes were caused by the anger of Poseidon, and lightening represented the anger of 
Zeus.  They too were wrong.   The ancient Greeks also thought there were four elements – water, 
fire, air and earth, but they were wrong.  In those days, man had no concept of the atomic nature 
of matter, although no one now questions the relevant scientific evidence.  Most people once 
believed that disease and pestilence resulted from acts of supernatural beings; they too were 
wrong.  They had no inkling that microscopic organisms cause diseases.  This state of ignorance 
was changed with the invention of the microscope.  

Is religion, the belief in a supernatural world, merely an exercise in human imagination, 
or is it a faith-dependent, intuitive perception of an existence beyond our mental capabilities?   
Regardless of the answer to this question, some people imagine a place that is better than our 
own world, and consequently, they don't take responsibility for conditions on Earth.  Does the 
expectation of an afterlife, reincarnation or an eternally exalted mental state diminish the desire 
to maintain the here and now?  The mythical place called heaven may have been invented to 
provide hope for eternal continuity; or heaven and hell may have been invented to aid in the 
maintenance of social order.  The possibility of a reward or a punishment in an afterlife, may 
provide comfort and reassurance to some; such a belief must have its personal benefits, but it 
may also be a form of delusion which allows people to neglect their responsibilities to others on 
Earth.  It may deter us from facing reality.    

Can we imagine the direction the quality of life is likely to take as the human population 
increases and limited resources dwindle?  More demands will be placed upon potable water, 
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food, energy and social infrastructures for transportation, education, health care and security.  If 
humans have such powerful imaginations, why is it that this process of extrapolation is so 
difficult to conduct?  Why are correct actions not implemented to ensure the future of humanity 
in our common biosphere?  With billions of more people added to the present 6.5 billion, it does 
not take much imagination to predict the outcome.  

Many people today seem to believe that future generations will live better than we do.   
However, most projections suggest that conditions will deteriorate.   Even today, with our 
current population, hundreds of millions of people are without the basic necessities of life.  The 
human imagination is powerful enough, if used correctly, to project and then manage the 
common biosphere with minimal pollution and waste as well as maximal benefit to a majority of 
humans and other species.  Such management requires above all limiting human fertility.  

To those people who do not believe in or imagine a place such as heaven, there is still 
humanity, the biosphere and the universe.  We can value the sanctity of life, all life, as we know 
it, and imagine the existence of life elsewhere in the universe.  We have no scientific evidence of 
a God or Gods, of heaven or hell, of eternal life, of reincarnation or of an enlightened state that 
persists after death.  Maybe we should live life as though this is the only one we have!  Even if 
we do so, we can hope for more without distorting reality, turning to mysticism, and neglecting 
responsibility.    

We believe that mankind should use its imagination as a guide for the pursuit of truth and 
the betterment of humanity.   We can envision a common sustainable future on Earth with only 
the number of humans the planet can sustain with quality life.  And, given skilled, 
knowledgeable leadership, this goal would not be difficult to achieve!  But without this 
leadership, Darwinian natural selection will promote the much feared state of human suffering, a 
state of "hell on Earth," a state no one wants to endure, a state no one should want to inflict on 
others.  

Science and Religion: Two Products of Human Imagination

Science and religion share some important characteristics, but in other respects they 
represent opposites.  Science is simply in search of natural explanations using the method of 
scientific inquiry.  It does not insist or state that the supernatural does not exist.  The scientific 
method is based on hypothesis formulation followed by testing, where the test depends on 
observation, experimentation and evaluation.  By contrast, religion uses a system of beliefs that 
does not require experimentation, predictability, reproducibility or evaluation.  A belief system 
simply requires that one believes.  Period!  In many religious teachings, to believe without 
question is considered a virtue.  To think, or to question that belief is considered blasphemy.  
“Oh, blessed be the blasphemous, they are the saviors of the world!”  

In all of these respects, science and religion represent two very different approaches to 
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life and its complexities.  They depend on different precepts for purportedly understanding our 
natural world.  Since religion is based on faith while science is based on logical deduction and 
experimentation, one might ask what these systems could possibly have in common.  In fact, 
science and religion share some powerful characteristics and dependencies, central to all human 
inquisitiveness and thought.  For example, they both attempt to provide answers to questions 
such as who we are, where we came from, and what the origins of our world and the universe 
are.   

Another shared characteristic that we would like to focus on in this editorial is the use of 
imagination.  Imagination is essential to many human activities such as business, engineering, 
health, art, and our personal interactions.  It has also been instrumental in the design and 
interpretation of ancient and current belief systems.  Imagination provides an initial basis for 
problem solving.  We egocentrically contend that humans are the most imaginative species on 
Earth, and as far as we know, this is true.  If so, we have a remarkable gift which we can exercise 
and utilize to advantage.  But imagination can be used for many purposes – beneficial, 
detrimental or neutral.  

Imagination is central to good science; it is necessary to conceive testable hypotheses and 
design correct experiments.  It allows us to conclude what aspects of the unknown need to be 
researched.  It tells us which experimental approaches can be used to answer specific questions. 
It guides us as to how data should be interpreted and to what extent speculations might be 
justified.  If we were unable to perceive connections between events and facts that comprise the 
pieces of a puzzle, our scientific and technological achievements would be much more limited.    

Imagination is also important to religion.  In designing metaphysical explanations for the 
universe, our planet, the biosphere, and their origins, imagination played, and continues to play, a 
key role.  Scriptures reflect the attitudes and values of the people who lived at the time when 
those scriptures were written.  Moreover, interpretations of ancient religious writings are 
constantly changing in conformity with changes in social attitudes and convention.  In fact, many 
religious doctrines are undergoing continual updates as is true, for example, for the King James 
translations of the two Christian Testaments.  The current translations represent “the culmination 
of previous translations.”   

Examples of outdated social practices abound in both the Old and the New Testaments.  
These have led people who believe these books to reflect the “revealed word of God” to be 
perplexed about what the right course of action might be.  Indeed, the tremendous differences 
between attitudes professed in these two books (e.g., “an eye for an eye” versus “turn the other 
cheek” must lead believers to note that God underwent remarkable evolutionary change over a 
mere 2 to 3 thousand years.  It’s interesting that gods apparently evolve much more rapidly than 
do humans!  

A few puzzling examples from the Old Testament that have bothered one (and perhaps 
many) present-day Christian are enumerated below.  This informed U.S. citizen notes and asks:  
1.  Leviticus 25:44 states that I may possess slaves, both male and female, provided they are 
purchased from neighboring nations.  A friend of mine claims that this applies to Mexicans, but 
not to Canadians.  Can you clarify?  Why can’t I own Canadians?  
2.  I would like to sell my daughter into slavery, as sanctioned in Exodus 21:7.  In this day and 
age, what do you think would be a fair price for her (I’m pretty sure she’s a virgin)?  
3.  I have a neighbor who insists on working on the Sabbath.  Exodus 35:2 clearly states that he 
should be put to death.  Am I morally obligated to kill him myself, or should I ask the police to 
do it? 
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4.  A friend of mine feels that even though eating shellfish is an abomination  (Lev. 11:10), it is a 
lesser abomination than homosexuality.  I don’t agree.  Can you settle this?  Aren’t there 
‘degrees’ of abomination?  
5.  Lev. 21:20 states that I may not approach the altar of God if I have a defect in my sight.  I 
have to admit that I wear reading glasses.  Does my vision have to be 20/20, or is there some 
wiggle-room here?  

6.  Most of my male friends get their hair trimmed, including the hair around their temples, even 
though this is expressly forbidden by Lev. 19:27.  How should they die?  
7.  I know from Lev. 11:6-8 that touching the skin of a dead pig makes me unclean, but may I 
still play football if I wear gloves?  

The point of this short humorous exercise is to note that social values change, and what was once 
acceptable behavior, as reflected by the scriptures, may now be considered improper or even 
immoral.  

Divisive exercises in imagination account for the segregation of a single religion (e.g., 
Judaism) into several major religions (e.g., Judaism, Islam and Christianity).  It also explains the 
further subdivision of each of these religions into their various dissenting sects.  In this regard it 
is amazing that without testing, one group can avow that their beliefs are correct while many or 
all others are wrong.  Unfortunately, religious people often justify discriminating against, 
torturing and killing people who profess beliefs and values other than their own.  Moreover, 
religious dogma often leads people to deny scientific fact altogether.  

Dogmatism is not an exclusive characteristic of religion: it is also a common trait in 
science.  Once scientists have “proven” a postulate correct or false, alternatives may no longer be 
entertained.  In fact, our breadth of knowledge, based on previous efforts, serves as our base –
our springboard for future advances.  Thus, acceptance of established scientific dogma can 
facilitate progress.  Yet dogmatism in science, as in religion, can get one into trouble.  It may be 
rare, but “established” scientific theories can be proven partially or fully incorrect.  Because of 
dogmatism, often expressed as skepticism, there is resistance to change, even when the 
experimental evidence may be overwhelming.  Nevertheless, the new view will eventually 
emerge, usually dependent on further experimentation.  Expansion of the original concepts with 
greater attention to detail is the usual outcome.  

Do all scientists exhibit the quality of dogmatism?  The answer, happily, is no.  Many of 
our best scientists recognize the error prone nature of the scientific process and remain open to 
further testing and research.  Similarly, not all religions claim exclusivity.  Compared to most of 
the world’s other major religions, Buddhism, Confucianism and Taoism turn out to be 
remarkably tolerant.  Belief in the deities of one of these religions does not exclude belief in 
those of another.  Buddhist temples in Taiwan, for example, frequently include shrines and 
statues representing the deities of the other two principal religions of their state.  We refer to 
these Eastern religions as the “gentle” religions.  How much more pleasant and tolerant human 
societies would be if our primary Western religions were equally accepting of alternative views.  

Consider the following question.  Is religion and the belief in a supernatural domain 
purely an exercise in human imagination?  Imagination may have created all of the supernatural 
entities that populate or have ever populated the thousands of religions that have existed since 
the emergence of human society.  The Greeks and Romans had their mythical beings which have 
been replaced by a remarkable collection of gods, angels, spirits, ghosts (i.e., the “Holy Ghost, a 
Person distinct from the Father and the Son”) and other mystical beings in our current religions.  
Are these spiritual beings merely exercises in human imagination?  
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Religions may have been invented primarily to explain natural phenomena, stabilize 
social structure, and “keep the flocks in the fold.”  It is interesting to note that almost all religious 
people “inherit” the religion of their family and community.  But today, individuals can “choose” 
a belief system over a scientific system to explain our origins and provide rationalization for 
preferred behavior and morality.  

Let’s reflect on the possible consequences of such a choice.  Does belief in the 
supernatural and eternal life prevent some people from participating in solving the immense 
problems that face us?  Does interpretation of religious doctrines prevent others from acting 
responsibly in society?  Faced with current controversies and political atmospheres, we must 
conclude that these questions can be answered affirmatively.  Problems, for example, of global 
human population growth and global warming are either denied or deemed unimportant.  In this 
regard, as well as many others, religions can be viewed as dangerous forces that mislead us and 
promote human suffering.     

It must be further acknowledged, however, that science has serious weaknesses.  There 
are immense gaps in our knowledge, and some areas of potential research are not likely to be 
subjected to objective experimentation in the near future.  These are truly the areas that still 
belong to the realm of religion: the unknown.  In fact, science will never answer all questions.  
But people in science, engineering and the creative arts deserve immense credit.  They have 
brought forth concrete progress that can be used for the benefit of all.  Science can and should be 
used to solve our most significant problems.  

Imagination created religions when scientific explanations were not available.  The mere 
availability of answers provided people with a sense of security and wellbeing.  But now that we 
do have objectivity, why is it that some religions feel the necessity to suppress scientific facts 
such as evolution, the importance of human birth control and the need for a reduction in the
human population for long-term biosphere preservation and human survival?  Do religious 
leaders feel threatened by science?  Are theologians so preoccupied with their dogmas, or with 
the goal of attaining nirvana, heaven or a favorable reincarnated state, that they find it 
unnecessary or uninteresting to deal with the major problems facing mankind?  In other words, 
do religious convictions hinder progress?  Since religions are rooted in the past and strive to 
maintain the status quo, we can understand why they do.   

Imagination may be essential for problem solving, but it should be used to ensure our 
common future on Earth and the sanctity of life.  It should not be used for destruction and 
discrimination.  Religions that hinder the preservation of our common biosphere or justify 
inflicting suffering and death upon others cannot be tolerated.  A renaissance in imaginative 
thinking, education and cooperation will be necessary to solve our common problems.  In the 
near future, humans, and humans alone, must solve the immense problems that we have created.  
Otherwise, the prophesy of “The fire next time” is likely to be fulfilled.  But it will not be an act 
of a god; it will be an act of humankind.  
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How Long Can a Technological Civilization Survive?

Technological civilizations are a relatively new invention, and consequently, we do not know 
their life spans.  Such civilizations use nature for their basic needs, but it invents advanced 
technologies for innumerable purposes.  These technologies allow improvements to ancient activities 
such as building, agriculture, forestry and mining, now conducted using more efficient, but also 
more polluting methods.  Recent developments dealing with manufacturing, transportation, the 
generation of energy and energy usage have also become increasingly dependent on technology.  
Finally, technology has allowed totally new approaches to disciplines such as computing, healthcare, 
commerce and warfare.  

With the development of these technologies often comes the wishful thinking that our 
problems and challenges can be solved through the use of the existing and novel technologies.  This 
optimism in part results because some people do not understand the limitations of scientific and 
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technological fixes.  Moreover, they do not recognize the fact that each new technology creates new 
problems that are often unrecognizable for years or even decades after their advent.  

The excessive and growing human population, accompanied by global climate change and 
depletion of renewable resources, represent primary problems.  It is possible that the solutions to 
these problems can be facilitated by technological advances, but technological fixes are often 
limited, for example, by the costs of the technologies.  The risks involved, who owns a technology 
and how it will be used are considered by only a few insightful individuals whose opinions are often 
neglected by a misleadingly optimistic public that trusts to science to solve its problems.  

Modern methods of birth control have the potential to avert the current population crisis.   
Moreover, the cost is not prohibitive; effective worldwide birth control and abortion services have 
been estimated to cost no more than 40 billion dollars per year.  However, technology alone never 
solves problems; solutions first require proper values and attitudes, and then they depend on an 
adequate investment of time, effort and money.  Before the resolution of any other problems can be 
beneficial in the long run, the problem of our population must be solved.     

Our civilization has been using advanced technologies for only about 100 years.  We have 
collided with the dimension of time whereupon nature depends.  We have killed a major fraction of 
the ocean's coral reefs and depleted fish stocks to a  small fraction of pre-exploitation levels.   Even 
without further destruction, it takes centuries to restore conditions.  Deforestation, erosion, soil and 
nutrient depletion have destroyed much of our forests and natural terrestrial habitats, blocking 
regenerating.   We have sadly depleted our supplies of uncontaminated potable water; they cannot be 
re-purified in the natural water cycle at the rates that we are using and polluting them.  In short, our 
technological civilization is consuming natural resources far faster than ever before and much faster 
than nature can replenish or recycle them.   These problems will become increasingly severe as the 
human population increases, and although the requisite solutions are obvious, and have been for 
many years, there is unfortunately no global plan to provide human birth control and biosphere 
management.  

Our modern civilization uses the Earth as a dump.  We dump toxic chemicals, radioactive 
waste, greenhouse gases, and obsolete warheads into the environment.  To ignore this fact overlooks 
a major cause of the impact human activities have on the biosphere.  Polluted water and toxic 
chemicals require immense amounts of time to be recycled and degraded.  The human population 
continues to grow, and we consume more and pollute more per capita every day.  Hence, the natural 
cycles are overloaded and are becoming more so every day.  Nature does not have sufficient time to 
function correctly.  There are no inexpensive, short-term, globally acceptable, technological fixes to 
human population growth and the sum of all forms of pollution we dump into the biosphere. 

As resources become scarcer, their costs increase.  This will place economic pressure on 
billions of people (both lower and middle economic classes) who will not be able to afford even 
the basic resources for living.  This battle for scarce resources by an immense human population 
can only lead to global collapse of economies and infrastructure.  The small percentage of 
wealthy people will fare better, but as they require civil law and infrastructure to survive, they 
too will experience difficulties.  There will be no winners, only losers.  

Natural selection will determine what percentage of humans will survive.  It will also 
contribute to the unprecedented level of human suffering in a dog-eat-dog world.  However, there 
are alternatives.  Decrease the human population, implement conservation programs globally, cease 
destruction via violence and warfare and invest in global infrastructure.  These actions will promote 
ecological security.  For humans to survive with quality life, these approaches will be essential.  The 
decisions have been made for us by Nature; we just need to implement the appropriate actions.  
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If we want to extend the life span of a technological society, we must first conceive and 
implement changes designed to let us survive.  This will require that we overcome the human forces 
of greed, ignorance and irrationality.  We must substitute these qualities with cooperation, factual 
knowledge and rationality.  The future we desire can only be implemented by us.  Creation of a long-
lasting, technologically advanced civilization will require that we decrease our numbers by several 
billion.  Sustainability with 6.5 billion people on the planet is impossible.  We must set our priorities 
with the future of humanity in mind.   

Catholics and Muslims for Choice

It is heartening that many religious groups, previously indifferent to environmental 
protection and the dire consequences of overpopulation, are now expressing their alarm and 
beginning to act on their newfound knowledge.  This is in part due to increased awareness of the 
consequences of global warming and pollution to the biosphere and human health.  Our inability 
to control the AIDS epidemic through vaccine and drug development is another contributing 
factor.  

Faced with the prospect of its population doubling to over 300 million people in the next 
40 years, Pakistan launched a massive project to promote contraception.  With 156 million 
people, Pakistan is the world’s sixth most populous country, and it’s getting bigger by 1.86 
percent a year.  Prime Minister Shaukat Aziz on January 13, 2007 emphasized the importance of 
population control, contending that economic growth could only make a difference to the quality 
of life if society adopts practices promoting reproductive health and small families.  However, he 
said the government was focusing on a broader spectrum of socio-economic development to 
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forge improvements in health, education, gender equality and women empowerment.  
Moreover, the Madhya Pradesh government, inspired by the actions taken by the 

Pakistani government and influenced by a book written by Muzaffar Hussain entitled Census 
Islam and Family Planning, has devised a similar family planning program.  “What comes in the 
way of family planning is ignorance and not religion,” said Health Minister Ajay Vishnoi.  “The 
community should come out of darkness.”

As reported on the Indo-Asian News Service, mosques across Pakistan began distributing 
contraceptives and literature to spread awareness about the importance of family planning and 
safe sex.  Approximately 22,000 clerics and 6,000 women scholars had been appointed and 
educated to inform the public of the benefits of small families.  Moreover, programs were 
launched to make university-level students aware of these new norms.  Clerics have been urged 
to inform people about the significance of family planning in their sermons, and contraceptives 
and literature have been distributed in mosques with the slogan “chhoto paribar, sukhi paribar” 
(small family, happy family).  Impressive gains in population control have already been noticed 
by international aid agencies.  Can Christian communities achieve similar rational goals, for the 
health and welfare of the people, and for the sake of future generations and the biosphere?  It 
seems there are serious efforts in this direction.    

In recognition of World AIDS Day, Catholics from around the globe called on the Pope 
to lift the ban on condoms in order to help stem the spread of HIV and AIDS.  On December 1, 
2006, Catholics for Free Choice delivered a letter to Pope Benedict XIV, signed by thousands of 
believers from more than 110 countries, which asks him to recognize the health consequences of 
the Vatican’s opposition to condoms.  It calls on him to quickly overturn the ban.  Signatures to 
the letter will continue to be collected until the Vatican changes its policy on condoms.  

Speaking about the Vatican’s investigation into condom use, Jon O’Brien, executive vice 
president of Catholics for Free Choice, said, “Pope Benedict has a great opportunity to set forth a 
life-saving path for the Catholic Church.  Officially lifting the ban on condoms is vital to 
stemming the spread of HIV and AIDS.”  While many bishops have spoken out in favor of the 
use of condoms, others have gone so far as to deny the efficacy of condoms, further contributing 
to misinformation that promotes the transmission of sexually transmitted diseases including 
AIDS.  

Speaking about the ban and the letter to the pope, O’Brien noted, “The injunction against 
condoms was created at a time when AIDS did not exist.  A leader’s first commitment should 
always be to those he serves, not to a dated ideology.  By lifting the ban on condoms, the Pope 
will enable couples and families the world over to protect themselves and their loved ones from 
the ravages of AIDS.  He will allow them to choose a truly pro-life path.”  

Catholics for Free Choice advances sexual and reproductive ethics that are based on 
justice and reflect a commitment to women’s well being.  It affirms the moral responsibility of 
people everywhere to make sound decisions about their lives.  

Catholics for Free Choice website – www.catholicsforchoice.org  
The Letter to Pope Benedict XVI is available on http://h1.ripway.com/activists/LettertoBXVI.pdf. 
Letter and statements from bishops who support condom use are available at www.Condoms4Life.org.  
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Ammunition for Atheists

My aim in compiling The Quotable Atheist was to heal our broken planet, essentially by 
eliminating the religious part.  Not with nuclear weapons or lesser acts of mass murder, no –
that's the religious style, nowadays, in certain quarters – but through argument, persuasion, and 
most of all, the steady application of powerfully abrasive ridicule which will slowly but surely 
erode away the offending continent. 

For years, millions of fine, upstanding American atheists and agnostics have watched and 
stewed as the religious right expanded its influence throughout public life, and as America closed 
its mind and opened its heart to angels, aliens, ghosts, psychics, Jesus, astrology, Kabbalah, 
Genesis, Revelation. ... As Sam Harris wrote in The End of Faith, “Unreason is now ascendant in 
the United States – in our schools, in our courts, and in each branch of the federal government.  
Only 28 percent of Americans believe in evolution; 68 percent believe in Satan.  Ignorance in 
this degree, concentrated in both the head and belly of a lumbering superpower, is now a 



155

problem for the entire world.”
Meanwhile, religion continues to be granted far too much respect and too little critical 

examination in our culture and mainstream media.  We need to change the cultural climate so as 
to make supernatural, occult, and faith-based claptrap feel unwelcome and to make adults 
ashamed of the blithe surrender of their otherwise sound minds to idiocy.  We need climate 
change.  Bullshit levels are rising globally, threatening to submerge intellectually low-lying 
areas.  Much of the United States is already inundated.  Temperatures are rising; IQs are 
dropping.  Four of the five stupidest years on record have occurred since 2000.  

I would of course have preferred a declaration by the president of the United States –
purportedly God’s messenger on earth – stating that neither God nor WMDs ever existed and 
that most religious beliefs are untrue and harmful, and urging citizens to bring their minds back 
up at least to an eighteenth-century stage of development.  Failing that, it is up to 
atheist/secularist groups and individuals to do what we can to stop global worming (people 
groveling like worms before nonexistent deities).   

Religion in general is based on falsehoods – comforting beliefs in a heavenly parent or big 
brother; hopes of surviving death – and on utility or expedience: socially cohesive tribal myths; 
politically useful codes of law and behavior; divine ordination of rulers; attempts to explain, 
influence, or placate nature and the elements; the wish to raise ourselves above the animals.  
Religion may help people feel their lives have a loftier purpose than the mere satisfaction of 
material wants and sensual desires, but it does it with smoke and mirrors, at the cost of our 
respect for truth and of our integrity and dignity.  

The following quotes are selected from The Quotable Atheist:

Richard Dawkins: Evolutionary biologist and author
“Could we get some otherwise normal humans and somehow persuade them that they are not 
going to die as a consequence of flying a plane smack into a skyscraper? ... The afterlife 
obsessed suicidal brain really is a weapon of immense power and danger.  It is comparable to a 
smart missile. ...Yet ... it is very, very cheap. ...To fill a world with religion, or religions of the 
Abrahamic kind, is like littering the streets with loaded guns.  Do not be surprised if they are 
used.” 

Phil Donahue: Author of The Human Animal
“Science may have come a long way, but as far as religion is concerned, we are first cousins to 
the Kung tribesmen of the Kalahari Desert.  Except for the garments, their deep religious trances 
might just as well be happening at a revival meeting or in the congregation of a fundamentalist 
TV preacher. ... As we move further from the life of ignorance and superstition in which religion 
has its roots, some seem to need it more and more.”

Frederick Douglass: African-American abolitionist leader
“The church of this country is not only indifferent to the wrongs of the slave, it actually takes 
sides with the oppressors. ... For my part, I would say, welcome infidelity!  Welcome atheism!  
Welcome anything! in preference to the gospel, as preached by these Divines!  They convert the 
very name of religion into an engine of tyranny and barbarous cruelty.”  

Jerry Falwell: American evangelical pastor
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“Christians, like slaves and soldiers, ask no questions.”

Thomas Jefferson: Third U.S. president
“I have recently been examining all the known superstitions of the world, and do not find in our 
particular superstition (Christianity) one redeeming feature.  They are all alike, founded upon 
fables and mythologies.”

Michael Moore: American documentary filmmaker and author
“There’s a gullible side to the American people.  They can be easily misled.  Religion is the best 
device used to mislead them.”

Religion, intellectual rights, child abuse and our common shared biosphere

Innumerable people, especially children, are the victims of what we shall refer to as 
religious abuse.  Simply take young children, and subject them to religious indoctrination - by 
parents and relatives and/or by the members and leaders of a religious congregation - and you 
can easily brain wash them into accepting your chosen religious beliefs.  Children mimic, copy 
and imitate long before they think and rationalize, particularly if they receive rewards, such as 
love and warmth. The "success rates" of such unconscious programs of gentle indoctrination are 
very good, and families and communities more often than not remain faithful to their imposed 
beliefs for generations, even when in proximity to a family or community with differing beliefs. 
Impose the same program of beliefs on an intellectually independent, mature individual, and the 
"success rate" is likely lower.

The positive way to view these indoctrination programs, a way that is common in many 
religious families, is to consider the children are being raised to accept correct moral values and 
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correct deities, as desired by their parents or caregivers.  The opposing view is that this practice 
is a form of compulsion, inflicted upon young people who have not yet had the opportunity to 
develop their discretionary facilities. Which of these two views should we support?  Young 
children are quite obviously unable to choose or reject one of the world's religions or 
philosophies, or even to select specific elements within them of their own free will.  We maintain 
that imposition of these views, in essence, deprives them of their intellectual rights.

The generally accepted view is that parents and religious leaders have the right, maybe 
even the responsibility to choose for their kids; they may even be considered to know what 
religion is best for their children. Right? Well, maybe not; this issue is complex. Some parents 
who do not believe in mysticism and the existence of mystical beings (gods, fairies, angles, 
ghosts, devils, etc) nevertheless take their kids to church or temple, believing that their young 
folks would be deprived if they should not have sufficient exposure to religion to know 
something about the forces that influence society.  This is how they rationalize exposing them to 
the dominant religions of the society in which they live. And also from a rational standpoint, 
others recognize that some individuals need religion as a crutch, to deal with emotional problems 
and issues they may not be able to handle intellectually. Further, they claim that to expose a child 
to many religions is to deprive them of opportunities for mental security before they have 
developed the capacity for rational thought.  

On the other hand, children must develop intellectual independence to establish and 
internal feeling of security. But this is only possible with extensive education and mental 
development.  Because of this time lapse, parents can justify religious exposure rationally.  
However parents who use these arguments to justify the imposition of religious beliefs on their 
children are very much in the minority.  Most parents don't rationalize their religious teachings at 
all; they want their kids to "inherit" their mystical beliefs just as they did. "What was good 
enough for me is good enough for my children."  This precept provides the primary conscious or 
unconscious incentive for indoctrination.

It is our view that children should not be burdened with a specific set of religious values, 
that these mystical beliefs should not be imposed on them by any element in society. Then they 
will be forced to actively think and evaluate relevant situations when questions arise, rather than 
to merely (and more easily) accept a given dogma.  Under such conditions, when they are older 
and mature enough to make decisions concerning what beliefs or lack thereof they want to 
internalize, they can do so without having to combat pre-instilled prejudices. They do not have 
to overcome the years of brainwashing that was imposed upon them without their knowledge.  
Such an approach can rationally be considered as an invaluable exercise in intellectual 
development which the young indoctrinate may be deprived of.  We therefore maintain that 
imbuing a child with a single belief system from infancy is likely to inhibit the type of personal 
development that will render that individual most capable of dealing successfully with problems 
when they arise.  They will thus prevent the young person from achieving his or her maximal 
potential. Religious abuse of the type described here is one way to instill prejudice while 
violating universal human rights before these young folks have developed the independence 
to make their own choices.

What is the connection between the worldwide religious abuse of young children and the 
destruction of our singular, common, shared biosphere? Some children who are often 
indoctrinated with a specific religious view may fail to understand that our biosphere is under 
assault by too many humans, and that global climate change is one of the many deleterious 
consequences.  We also recognize that non-religious people also may not be aware of the 
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connection between human population growth and global climate change. Some religions 
discourage birth control and the go forth and reproduce approach. 

Both political and religious leaders worldwide are under siege with a multitude of complex 
problems/challenges they do not fully understand.  Some do not have the knowledge or training 
in logic that might allow them to provide solutions to these problems. We know that our most 
pressing problems are human population growth and the consequent global warming that can 
destroy us all.  This is currently exemplified by the catastrophic fires that rage in California and 
other Western states of the United States as we are writing this editorial. Without solutions to 
these problems, humans will experience more suffering and more deaths.  The relieving truth is, 
that with rational action, much of this can be avoided.

Why not try to stop the religious abuse of children so we can create a more rational world?  
Then more of us can work towards the achievement of a better understanding of humanity.  
Maybe then we can act to save human societies from pending disaster.  We must reverse human 
population growth, conserve resources and protect our common shared biosphere. As our 
children become older, they can learn about the world's philosophical alternatives. And when 
they are old enough to make informed, well considered decisions, they can choose if religious 
beliefs are to be part of their lives. 

As we write this editorial, we recognize that a large number of religious leaders and 
individual will vehemently disagree with us.  After all, people are not just rational beings; the 
irrational is also a part of us all. However, our common shared biosphere is our only home, and 
the laws of thermodynamics dictate that too many humans, consuming limited resources and 
producing wastes that pollute our environment, is not a sustainable situation, regardless of what 
religions our world citizens accept.  We need a totally new way of thinking if mankind is to 
survive.  And promotion of a more rational, intellectual atmosphere is a step in the right 
direction!

Religious abuse and destruction of the biosphere are not actions that will preserve society 
and the worthwhile elements of humanity.  We must find an alternative!

Letter to a Student

Dear Student,

Thank you for your e-mail which I greatly appreciated.  I am always interested in the
views of my students. They have taught me �much of what I've learned about society over that 
past 35 years. As I �am not yet dead, I progress, and hope to continue to progress 
�intellectually, through free discussions with you and other students. �It is for this reason 
(among others) that I am particularly pleased �that you feel you have learned and benefited from 
the class, and that �you have enjoyed my teaching style. I am also pleased that you feel 
�comfortable in approaching me and want to hear my views. It is �because of this that I am 
happy to take the time to present them. �What I write below are my convictions, and not the 
official views of �the University of California.�As a critical thinker, I can find no reason for 
you not to �embrace and support abortion. Legal abortion is a safe and wonderful �way to 
prevent a potentially disastrous mistake, a tragedy that could �and often does cause tremendous 
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suffering, both to the people �directly affected, and to the world. Unwanted birth, not abortion is 
�immoral. Subjecting a woman to risk by giving her no option other �than to have an illegal 
abortion is immoral. If you do not support �legal abortion, I must conclude that you do not 
understand the real �and most important crises we humans are facing today. You are 
�unfortunately swayed by illogical, irrational thought. I'm sorry for �that, but you are just one 
among many who have been similarly �misguided. That's one of the prime reasons we have so 
many problems �in society. With your professed values, you ARE one of the greatest 
�problems facing society.�"Abstinence only" must be a personal decision; imposition of 
�"abstinence only" on others by a segment of society is an archaic �approach towards sex 
which simply DOES NOT WORK, either in preventing �disease, or in preventing pregnancy, as 
demonstrated in HUNDREDS of �international and national studies. In fact, recently published 
studies have shown that under our present governmental �policy towards birth control, the 
incidence of teen pregnancy in �America has increased significantly. What is definitely 
WRONG is to �use public tax funds to implement and enforce upon others the �personal 
ideology of a powerful but dishonest and deceitful �politician, particularly when that politician 
is an ignorant C- �student who learned nothing in college.�It is not only NOT WRONG to be 
gay or have sex before or after �marriage with someone of ones choosing (if so chosen freely by 
the two �people involved), it is RIGHT, because the right to do so takes into �account the needs 
and preferences of these individuals. In a free �society that professes that citizens have the right 
to the "pursuit �of happiness" (as guaranteed by our Constitution), this right must �be 
considered more "sacred" than anyone's religious ideology. In fact �the constitution makes this 
clear. Only by abiding by these �principles can we (Americans and the people of the world) 
achieve �personal freedom.�You clearly deviate from the path of Right Wing fundamentalists, 
�but your attitude is still unfortunate and clearly reflects the views �of others who have 
influenced you. There are many illogical people �in this world who have not thought through 
their moral code �logically; they swarm over and harm the Earth. They threaten the �welfare of 
people everywhere. And as a professor of Science, I �consider it my most important 
responsibility to challenge harmful, �mystical beliefs that are based on mythology or 
misconceptions of �that mythology. Perhaps it is because I am 66 and am more concerned 
�about principles, human welfare and the biosphere. I worry about �things that affect life on the 
GLOBAL Earth. I no longer feel much �concern about my personal security. Maybe because of 
this, I have the �audacity to oppose ignorance and stupidity. I assure you with �absolute 
certainly that your values, as stated in your e-mail, are so �based. You have much to learn. You 
have yet to benefit maximally �from the education which you came here for, which UCSD has 
to offer you.�If you think that a woman should have rights, esp the right to �make decisions 
about her own body, then both birth control and �abortion MUST be freely and safely available 
to her - and these �rights MUST be available universally if all women are to become equal 
�world citizens. No woman is free until she has the right and power �to make decisions about 
her own body. These are not just my beliefs; �they have been enunciated clearly and 
unequivocally by the Human �Rights Commission of the United Nations. If you oppose them, 
you �deprive women everywhere of their (god given?) rights.�In Japan, abortion is a 
PREFERRED means of birth control. It is �wrong to consider a cell or tiny embyo a human 
being. It is not. �Every somatic or germ cell in our bodies has the POTENTIAL to develop 
�into a human being. Should everyone who scratches his or her nose be �charged with 
manslaughter? Should every woman who miscarries be �considered an involuntary murderer? 
Should anyone who chooses to �terminate a pregnancy be looked down upon or ostracized? No, 
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I say, �I say abortion, abortion ABORTION IS THE RIGHT DECISION - FOR MANY. 
�Scream it out! It is good, good, GOOD - FOR MANY! Yee Gods! How �can any thinking 
person feel otherwise?�Statistics and careful studies have shown that over 50% of teen 
�pregnancies IN THE UNITED STATES result from some form of coercion, �sexual actions 
imposed upon the girl (woman) by an older man without �the express consent of the former. 
Should these young women suffer? �They are not the perpetrators; they are the victims. They 
should not �be punished. They deserve your support. They need their rights. �They need what 
the Constitution guarantees them as U.S. citizens. �And the real criminals are the men who get 
off scott free. "Beware �Faust, thou shalt not attain heaven".�You say you believe in a god, and 
that this god, you say, is �everywhere and everything. You're not sure what it is; you're not 
�sure how to define it. I say: suspect anything that is everywhere �and everything - the infinite 
can not be comprehended by the human �mind, and that which can not be comprehended can 
not be LOGICALLY �accepted. It can only be accepted on faith. You have learned that 
�FAITH is a virtue; all religions teach this. It is the ONLY basis for �their continued existence. 
But BLIND FAITH is not a virtue; it is, in �fact, deadly. Blind faith is dumb - stupid - anti-
intellectual. To �train oneself to think logically is the real virtue that REQUIRES �EFFORT 
(and is therefore something many people shy away from). It is �EASIER to profess a belief and 
claim that this belief deserves equal �footing with an experimentally tested hypothesis. What 
nonsense is �this?�Only through factual information can we solve problems - the �real 
problems of the world. Simple faith leads to delusion, and �delusions lead to denial of the 
TRUTH. That is why so many people did �not accept that smoking causes cancer until long 
after the scientific �evidence was overwhelming, why the human cause of ozone depletion was 
�not accepted by many Americans until years after the Nobel prize was �awarded, and why 
Global Warming is still denied by nay-sayers in this �rich, but ignorant and irrational country of 
ours. I am sorry that �you have come to this "land of plenty" only to find that it is also a �land 
of intellectual poverty.�Your beliefs (with some commendable exceptions) seem to represent �a 
traditional attitude that dates back before the Greeks, before the �Age of Reason, before the Age 
of Science. If you choose to base your �belief system on what you do NOT know, that is your 
choice. But if �you want to deem yourself a rationalist, a humanist, you must base �your beliefs 
on what you DO know, what has been experimentally �tested, that which has become part of the 
body of scientific �knowledge. Then you can expand your philosophy of life on a much more 
�certain footing. It is your choice, and I would hope that the �education you are now exposed to 
will allow you to make the right �one. I even hope that this response to your e-mail will prove 
an aid �in your quest for the truth - for true knowledge. After all, the �main purpose of 
education is to learn to reason: to practice �INDEPENDENT LOGICAL THOUGHT, and to 
apply this new found knowledge to �benefit all!�
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