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ELECTRONIC ARCHIVE WILL SPEED SCIENTIFIC EXCHANGE 

The National Science Foundation (NSF) has awarded 
$1.069 million to Los Alamos National Laboratory sci
entists to stabilize and expand a powerful new tool for 
scientific communication, called the electronic print 
archives. The "e-print archives" have already speeded 
up the exchange of scientific information in 25 different 
fields, even supplanting traditional, printed research 
preprints in some physics disciplines. 

Pioneered by Los Alamos theoretical physicist Paul 
Ginsparg, the system is an interactive repository where 
researchers can post their latest articles and preprints as 
well as search for papers by others. The archive can 
convey information faster and more cheaply to more 
researchers than traditional journals. The system is rap
idly becoming the major means of scientific 
communication in the disciplines it serves. 

Some 25,000 readers in more than 60 countries are 
now able to see the abstracts of new scientific papers. 
The archive handles more than 45,000 electronic re
quests each day. 

"The e-print archive has become the most interesting 
destination on the 'infobahn' for a large part of the 
theoretical physics community," said Richard Isaacson, 
NSF program director for gravitational physics, who 
oversees the NSF support. "Its impact is spreading rap
idly across all the mathematical and physical sciences 
and even beyond." 

It all began in 1991, when Ginsparg developed an 
electronic archive for his own field of high-energy phys
ics theory. The system quickly expanded to embrace 
other sub-disciplines of physics and a breadth of other 
fields such as astrophysics, algebraic geometry, and 
economics. 

The support provided by the new Office of 
Multidisciplinary Activities in NSF's Directorate of 
Mathematical and Physical Sciences will help maintain, 
stabilize, and document the e-print archive, Isaacson 
explained. It will also spur the development of new 
features that are being requested by scientists, he said, 
providing links to citations, images, or data, and intro
ducing a mechanism for commentary by the reader. 

At the end of the three-year NSF grant, the researchers 
expect to have expanded the database to cover all fields 
of physics and any other scientific fields whose research
ers express interest. They also plan to improve the 
archive's software so it can be used by a wider network 
of researchers. 

Looking at the future, Ginsparg said, "We can imag
ine 'interactive journals' in which equations can be 
manipulated, solved or graphed, and where citations can 
instantly open references to the relevant page. We hope 
to support a 'virtual corridor' for communication, which 
will be like walking down a hallway and talking to fellow 
researchers — rendering irrelevant where you are lo
cated." 
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Ediio rs L^orner 
This weel<end I boated through the LaBranche wetlands, an 

area of swamps and marshes adjacent to New Orleans, my home 
town. The weather couldn't have been better: sunny and refreshingly 
cool - a rarity for New Orleans this summer, which has been one of the 
hottest on record. For those of you who don't know her, New Orleans 
is a city defined by water - the Mississippi River as its southern 
boundary; Lake Pontchartrain, a large estuarine embayment at Its 
northern perimeter; and miles of fringing swamps and marshes. The 
reason for my marsh visit was to view the site of an illegal tire dump. 
Rumor had it that several hundred tires had been dumped from 
Interstate Highway 10, the main transportation artery bisecting this 
fragile landscape. Interstate 10 connects New Orleans to the more 
upland areas of the state like Baton Rouge, the state capital. I wanted to 
see the tires first hand to decide whether our office should sponsor a 
community awareness, clean-up day to pull the dumped tires out of 
the wetlands and haul them to a state-approved disposal site. At issue 
was a debate over whether the tires should be removed or left in place. 
Some complain that the tires are unsightly and pose a potential risk and 
need to be removed. Others argue that the tires have settled into place 
and provide some level of wetland stabilization and interior shoreline 
protection. Lake Pontchartrain, the LaBranche wetlands, and the 
surrounding marshes are suffering high rates of interior erosion and 
shoreline retreat for a variety of reasons including wind and wave 
action, subsidence of substrate, and development. Stabilization and 
wetlands protection are high priorities. 

Flying across the water by airboat, I was struck by two deep 
impressions. The first, environmental problems are complex, and what 
seems as though it should be straight forward (remove dumped tires) 
isn't always (they may afford needed wetland protection). I was 
reminded, as I have been before, that environmental action is 
dependent upon the context (the environmental conditions within 
which the situation occurs). Second, I was reminded how emotionally 
fulfilling a venture out into the natural environment can be — a psychic 
refresher. This awareness gave me pause to ponder: I am an 
environmental professional who studies, teaches, and writes about 
environmental issues, one who thinks about the environment 
frequently, one who considers herself intimately connected to 
wilderness. More than many I suppose I am — yet even so, my 
opportunities to feel truly physically connected rather than simply 
intellectually connected are punctuated and not often enough. 
Awareness of the need to experience wild places, in order to be able to 
understand nature, in order to want to preserve and protect wild 
places arose in crystal clarity this weekend. If we are to expect an 
appreciation of the natural environment, we need to recognize that 
opportunities to experience nature forge appreciation. To have true 
compassion one must have intimate knowledge. Nature, I was 
reminded, is the best environmental education classroom. 

And all this on the way to a dump sitel 
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mf I ust what is the environmental movement and from whence did it come? Each 
of us has our own answer for how we became involved — the stories are as 

variable as we are as environmentalists. 
Upon reflection, now that my red beard is grey, this is how 

development. 
see our historical 

1 9 6 0 s - THE AWAKENING. The social/political turmoil of the 1960s spawned a number of 
movements, and it was the time during which we came to grips with the impact of a growing human 
population and a degrading environment. Realizing that we were at a critical point, but not yet past the 
point of no return, groups throughout the world began to coalesce, to interact, and to discuss the need 
for worldwide reform. 

This was a time of stressful concern, tremendous suspicion, placard carrying, anti-war protests, 
sit-ins, love-ins, die-ins, flower power, and more. Environmentalists, in general, were considered 
"Long-haired, hippy freaks". 

My generation, now in our fifties, were in school. We had time, and we were concerned about 
our futures. We were, then, in our twenties 

1 9 7 0 s - THE CALL TO ORDER. The 1960s culminated with two monumental developments. 
One was a flurry of legislation which had been introduced into Congress — the The Water Pollution 
Control Act of 1970 (commonly called the Clean Water Act), The Clean Air Act of 1970, and the Endan
gered Species Act of 1973. The second was the first Earth Day, April 22, 1970. This internationally 
celebrated activity, conceived in the United States, was and remains the largest gathering in history of 
human beings to celebrate a single topic. This world-wide display of concern for the environment, and 
our collective future, ignited and galvanized the environmental movement. 

During this decade, the emphasis was on "the call to order" — that is: discussing problems and 
calling attention to environmental issues which needed attention. It was largely the work of young 
adults who had been schooled in the 1960s. By the end of this period, we were entering our thirties. 

1 9 8 Q s - DENIAL, DISAGREEMENT, CREENWASHINC. By the end of the 1970s, there was no doubt 
that the environmental movement had strong grass-roots support and was here to stay. There was still 
much speculation about the extent to which we should go to protect the environment. 

Those who were not happy with the movement were skeptical and non-supportive. During the 
first few years, there was still much denial that a problem existed. There was wide, sometimes conten
tious disagreement — with some folks saying "the sky is falling" while others were saying "trust me, 
everything's okay." The truth was somewhere in between. 

("My History " continued on page 4.) 
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is the Earth wanning up? 
There is some evidence that global warming has 

already begun. Average world surface temperoturesappear 
to have risen between 0.3 and 0.6 degrees Celsius over the 
past 100 years. Although many dimatologists believe that 
this indicates a real change, the historical temperature 
record is poor. Moreover, the climate varies naturally, and 
this observed warming is still just within the range of natural 
variability. The problem with all analyses is that natural 
cycles of warming and cooling are always occurring. It is, 
therefore, very difficult to tease apart human-induced 
aberrations fi-om the cyclical patterns. 

Climate modeler, Stephen Schneider, agrees "...tiiere 
is a 10 to 20 percent chance that the temperature rise in the 
past century is port of a natural warming cycle and has 
nothing to do with carbon dioxide. On the other hand, 
there's an equal chance that we're in a natural cooling trend 
now, and thus our effedis tvyice as big." Richard Monastersy, 

writer for Science News, 
speculates that evidence for 
global warming may have 
arrived now that an iceberg 
nearly as large as Rhode 
Island has broken off an 
Antarctic iceshelf. The 
apparent reason for the break 
is rising global temperatures 
and seasons which are out of 
sync. Researchers at the Max 
Planck Institute for 

TOO MANy 

pREdiCTJONS AboUT 

qlobAl wARMiNq ARE 

bASEd ON ASSUMPTIONS 

ThAT WATER VApOR 

INCREASES AS TEMPERA^ 

TURE RISES. 

Meteorology in Hamburg, 
Germany seem to agree saying that there is only one 
chance in twenty that the recorded temperature increase 
was caused by natural factors. Butthey ore quick to add that 
uncertainties still exist. With the data and modeling, the 
researchers estimate a 95 percent chance thatthe observed 
dimate changes exceed the range of natural variability. 
Statistical certainty is 99 percent. 

Are climate models reliable? 
Determining the reliability of a dimate model is 

surprisingly difficult. Inevitably, models are good at simulat
ing some aspects of the climate system and less good at 
others. Unfortunately our lack of knowledge about the real 
climate mokes it difficult to verify models. We have scant 
long-term climate data. It is hard to say if a model has the 
answer right if we don't know what the right answer is. 
Observational data on many key dimatic variables is ex
tremely limited, particularly for those which act over long 
periods of time, such as deep ocean currents. Past climates 
have left records in ice and ocean-sediment cores that 
provide some of the best available evidence. Ice-core record 

analysis suggests that changes in GHG concentrations do 
cause short-term (centurytime-scale)temperature changes, 
strongly amplified by cloud, snow, and/or water vapor 
feedbacks. This is in remarkably good agreement with the 
picture given by climate models. 

However, MIT physidst, Richard Lindzen, finds a 
problem with dimate models. He complains that too many 
predictions about global warming are based on assump
tions that water vapor increases as temperature rises. He 
says that "(there is) no physi
cal theory or evidence to su p-
port the assumption." Most 
of the temperature rise cal
culated bythe models comes 
about fi-om an increases in 
water vapor in the air, not 
from an increase in CO2 
which we know is occurring. 
Without such assumptions 
he believes projeded global 
temperature increases 
would be much lower in re-

TEMPERATURE IS MORE 

VARJAblE ThAN CARbON 

dIoxIdE, ThEREfoRE 

INCREASES IN qlobAl 

TEMPERATURES CANNOT bE 

TlEd UNEQUivOCAlly TO 

ThE ENhANCEMENT of ThE 

qREENhoUSE EffECT. 

sponse to a doubling of at
mospheric COj. Another problem: current models account 
only very roughly for the large role the oceans play in 
determining the flow of heat in the atmosphere. 

To improve computer models of the global climate, 
a better understanding is needed of how small-scale inter
actions between plants and tiie atmosphere translate to 
larger scales. As the techniques used in detection efforts 
improves, researchers edge closer to statistical certainty 
making predictions about climate change more reliable. 

How predictable is the climate? 
It is hard to imagine the possibility of accurate 

dimate predictions, especially seeing how inaccurate 
weather forecasts con be. Prediding details of the weather 
more than a few days ahead is difficult because the large-
scale motion of the atmosphere is, to a large extent, chaotic. 
However, although current models might not accurately 
predict whether or not it will rain next week, they can 
correctiy predid that it won't snow in North Carolina in 
August. This is the crucial distinction between weather and 
climate. Climate means, essentially, average weather. Fore
casters can definitely say things with confidence about the 
average weather, even if they can't say what the weather 
will be on a particular day. 

Many long-term climate variations are, in principle, 
predictable. The most importantfactor affecting the average 
weather fi-om month to month is the yearly seasonal cycle, 
which is of course highly predictable. On time-scales longer 

CFCs : Scientific Uncertainty and Political Decision-making' 

As commercial chemicals, chloroflurocarbons or 
CFCs have several remarkable properties: they are non
toxic, they are non-flammable, and they are easily liquified 
gases with boiling points between -40 C and 0 C. They are 
so stable in the environment that, 
as was realized in the 1970s, 
almost every gram of CFC that 
had been synthesized was still 
circulating in the atmosphere. It 
took a few more years for scien
tists to realize that CFCs were 
only slowly destroyed by UV 
light when they percolated up 
into the stratosphere. CFCs transport chlorine into the 
upper atmosphere and interfere with natural photochemi
cal reactions which maintain an ozone layer around the 
earth. The ozone layer has the very useful property of 
absorbing harmful UV radiation, which is known to 
cause cancer in humans but its effects on other compo
nents of the biosphere are largely unknown. 

The risks that CFCs present to the environment 
cannot be easily measured. CFCs and spray cans came 
into debate in 1974 when the current view of the role of 
CFCs in the catalytic destruction of ozone in the strato
sphere was illustrated. In 1976 the U.S. passed regula
tions setting up a timetable for phasing out CFCs in spray 
cans. In 1985 a hole was definitively identified in the 
ozone layer over Antarctica. 

The history of 

atmosphere. We cannot predict it effects on the bio
sphere, effects which could include increased numbers of 
skin cancer or blindness in humans and animals, reduced 
abimdance of plankton in the oceans, or subtle climatic 

changes. 

"The history of the science of CFCs and 
the environment is littered with miscon
ceptions and uncertainties and it should 
make us humble about the nature of sci
entific knowledge to remember them. " 

Because of this 
uncertainty, some people 
are concerned that we 
need to do more to regu
late industrial chemicals, 
others feelswe go to far, 
taking costly precautions 
we are not even sure are 

necessary. Some see industry as hampered by bureau
cracy and spiralling pollution costs, and fear that usefiil 
substances and technologies are banned without good 
reason. Others see science as despoiling the planet. There 
is no easy way to resolve these positions, They can only 
be balanced by informed public debate and proactive 
political consensus. 

Even more confusing are the many people, pres
sure groups, industries and political parties, armed with 
their respective scientific experts, seeking to influence 
public opinion to their own advantage. Yet the public 
needs an understanding of science and an understanding 
of scientific uncertainty. As important, scientific knowl
edge must balanced against other social, political, and 

financial factors. 

CFCs and the ozone de
bate is a story of political 
decisions being taken 
against a background of 
scientific uncertainty. Uncertainty is an important con
cept for science. Science as you know, means 'knowl
edge.' Uncertainty is the lack of it. Scientists live in 
varying but perpetual degrees of uncertainty. Nothing is 

"Although th^public may see this as a betrayal 
of its confidence in science and technology: 
there is no way to manage risk. " 

All groups are to a 
certain extent, atthe mercy 
of public perception, of 
financial necessity, of 
pressure from industry, 

and of being reelected or refunded or promoted or what
ever. For political regulations and policy, one must 
sometimes forget any ideas of objectivity which may 
underlie the scientific world, it is often peoples' percep-

(Continue J on page 5} 

100% certain. Science can only disprove things, it cannot tions which is most important in driving the political 
prove them. Political decisions, therefore, can only be process. The perception of risk and uncertainty must be 
based an varying degrees of certainty; shades of grey, not understood by both the scientific endeavor and the politi-
black and white. cal process. An educated and informed public, from a 

The depletion of the ozone layer may be a catas- balanced perspective is critical to the human prospect in 
trophe in our management of human impact on the the coming century, 
environment, of this we are uncertain. Yet we have no 7^- 177^ TT , „,... ,. . ^ T ,. . 

' _ _ _ * This article is an excerpt of a paper by Philip Lightowlers which 
control of chlorine in CFCs already released into the appeared in Projections: Science and Environment-The 21st century 

in prospective. No. 7/8. 1992. 
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The history of 
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and of being reelected or refunded or promoted or what
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(Continue J on page 5} 

100% certain. Science can only disprove things, it cannot tions which is most important in driving the political 
prove them. Political decisions, therefore, can only be process. The perception of risk and uncertainty must be 
based an varying degrees of certainty; shades of grey, not understood by both the scientific endeavor and the politi-
black and white. cal process. An educated and informed public, from a 

The depletion of the ozone layer may be a catas- balanced perspective is critical to the human prospect in 
trophe in our management of human impact on the the coming century, 
environment, of this we are uncertain. Yet we have no 7^- 177^ TT , „,... ,. . ^ T ,. . 

' _ _ _ * This article is an excerpt of a paper by Philip Lightowlers which 
control of chlorine in CFCs already released into the appeared in Projections: Science and Environment-The 21st century 

in prospective. No. 7/8. 1992. 
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ASBESTOS: A LESSON LEARNED 
Robert A. Thomas 

The Audubon Institute 

"Experts say asbestos is safe." This headline is 
significant. Not because of its clearly expressed message; 
not because it contradicts long held beliefs; but simply 
because it is misleading. 

Foryears, the public has believed that exposure to 
asbestos, any asbestos, would lead to cancer. Public 
policy has held that any and all renovation work on 
buildings containing asbestos must carry the burden of 
very expensive removal of the insulation material. Asbestos 
removal has been especially difficult for schools, museums, 
government buildings who can scarcely absorb the costs. 
Literally billions of dollars 
have been spent to do so -
and this is only a partial 
accounting of the money 
spent. The only records 
available are for the dollars 
spent in public buildings. 
Unregistered are the removal 
expenses incurred by private 
individuals and companies, 
often to meet the 
requirements of insurance 
and loan companies. 

What we do know is that exposure to certain 
forms of asbestos may result in asbestosis, a type of Jung 
disease, as. well as mesothelioma, an inoperable cancer of 
the chest cavity and breathing anatomy. The relation of 
these conditions to asbestos exposure is problematic 
because symptoms may not become obvious for 30 years 
after exposure! 

What we are beginning to understand is that 
recent studies suggest that some forms of asbestos are 
much less dangerous than others. Luckily, the less 
dangerous form, chrysotile, is the most prevalent in 
buildings. Chrysotile (or white) asbestos, accounting 
for more than 90% of the asbestos used in construction in 
the U.S., is mined in Canada. It is used for a variety of 
insulation needs (electrical, fire resistance), car brake 
pads, shingles on houses, and more. It now appears that 
we should have left the chrysotile used in construction in 
place. It became most dangerous when its removal 
mobilized the particles into the air that we breath. 

By comparison, amphibole asbestos, mined in 
South Africa, has been used primarily in batteries, insulated 
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difficuli foR schools, MUSEUMS, 

qOVERNIVlENT buildJNqS wilO CAN 

SCARCEly AbsORb TIHE COSTS. 

concrete pipe, packing and gaskets for valves, and some 
brands of cigarette filters. It accounts for 5-10%ofasbestos 
used in the U.S. There are two forms of amphibole 
asbestos; crocidoliteandamosite. A recent study reported 
that until 1956, Kent cigarettes used crocidolite in their 
filters. For the 11.7 billion Kent cigarettes smoked, each 
puffcould have carried upto 131 million asbestos structures 
(each containing up to hundreds of fibers) into the 
smokers lungs. This study is now researching the last 
decade or so for correlations between asbestos-related 
disorders and former Kent smokers. 

Though there is emerging 
evidence that amphibole is 
the culprit, it is obvious that 
the jury is still out among 
scientists on the topic. There 
are many unanswered 
questions. How much 
exposure is needed? What 
triggers an asbestos related 
disorder? What makes a 
person susceptible? What 
we do know is that 

asbestosis and mesothelioma are most prevalent in people 
who have had high exposure to copious amounts of 
asbestos over long periods of time. 

One thing is certain. If we've erred, we've erred on 
the safe side. But at what price? What social and 
educational improvements have been forestalled due to 
the high cost of asbestos removal being a higher priority? 

Such is the human condition. We simply must 
make our decisions based on the best science available to 
us at the time. With the asbestosis example, it appears that 
one could argue that we did so. But did we ask science for 
an answer based on the best available data - even if that 
answer was to give us a few years to really study the issue 
in preparation for action? Or did we jump the gun and 
expend hugh amounts of money reacting to 
understandable but poorly informed emotionalism before 
asking science to help us with the decision? 

If scientific studies exonerate chrysotile indicating 
that it posed little or no health threat, then we made the 
wrong decision, for the right reasons, without adequate 
information. I don't fault the decision, but i do question 
the procedure. 
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The Riverside Coalition for 
Environmental Education 

Dinah Maygarden 
The Audubon Institute 

The Audubon Institute's Office of Environ
mental Policy, under a grant awarded by the McKnight 
Foundation, is completing a year-long project to assess 
the needs for effective envirotmiental education along 
the Mississippi River. This project, titled the River
side Coalition for Environmental Education (RCEE), 
is focusing on the high schools and communities of 
the Mississippi River Corridor between New Orleans 
and Baton Rouge. The RCEE is comprised of people 
from state and local education, universities, environ
mental organizations and agencies, industries in the 
corridor, residents of the corridor, and high school 
students. A broad-based Advisory Council made up 
of members from the coalition was formed in order to 
achieve the goals of the grant. 

The main goals of the Riverside Coalition for 
Environmental Education are to: (1) Identify the 
capabilities (skills and knowledge) needed to enable 
the residents of the Mississippi River corridor commu
nities to participate in determining the quality of their 
environment. (2) Make recommendations about and 
develop a process for curriculum developmejit in the 
river corridor high schools. These recommendations 
are to be based on the capabilities identified by the 
Advisory Council, as well as on information about 
existing environmental education initiatives. The first 
two goals are in the process of being accomplished 
through a series of facilitated workshops attended by 
our Advisory Council members. (3) Research existing 
educational initiatives which are helping to develop 
the defined capacities thereby enabling the RCEE to 
identify gaps that exist in environmental education in 
this Mississippi River Region. (4) Collect information 
using quantifiable survey techniques about which of 
the capacities are already developed in the residents of 
the Mississippi River Corridor. Our final product will 
be complete by Fall 1995. 

The RCEE Advisory Council have met at a 

series of facilitated workshops to identify the follow
ing: (1) the capabilities needed by the citizens to 
make responsible decisions regarding the environ
ment of the Mississippi River Corridor- (2) by what 
means people generally learn these capacities; (3) 
what changes the Advisory Committee would like to 
see in order to develop the capacities in the river 
corridor; (4) what obstacles lie in the way of devel
oping the capacities; and (5) ways in which these 
obstacles may be removed. 

The final Advisory Council workshop took 
place in July at which the participants developed a set 
of recommendations for curriculum development in 
riverside high schools. We have had excellent in
volvement from the education community, including 
officials from the Louisiana Department of Educa
tion. We hope to also stimulate interest among 
science and social studies supervisors of the Missis
sippi River parishes. It is most important that the 
hard work and creativity that have gone into the 
Riverside Coalition for Environmental Education to 
generate the valuable ideas we have gathered are 
translated into a product that can be used to improve 
environmental education in the area. Now is the time 
to implement new ideas about environmental educa
tion as the state of Louisiana moves towards mandat
ing environmental education and developing a pro
gram for certifying environmental science teachers. 
The ideas that have been discussed at our Advisory 
Committee workshops are on the cutting edge of 
educational thinking today. The work of our coali
tion could be very valuable in the process of bringing 
Louisiana schools into the forefront of national 
education reform. 

Dr. Robert Thomas of the Audubon Institute 
in New Orleans, LA and Dr. Paulette Thomas of the 
University of New Orleans are the co-principal 
investigators for this project. 
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