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About the Audubon Institute 

The family of Audubon Institute (AI) 
facilities includes the Audubon Zoological QsuKiens, 
the Aquatrixim of the Americas, the Preeport-
McMoRan Audubon Species Survival Center, the 
Louisiana Nature 8e Science Center, aoad the 
WaJdenberg Riverfront Park. Under construction 
and on the drawing board are some exciting new 
additions to this family. They include the Audubon 
Center for Research on Endangered Species 
(ACRES), a 3-D IMAX theater, axid an insectarium. 
Let me tell you a little about each. 

The Audubon Zoo was naoned one of the top 
three zoos in the Nation by Parade Magazine. 
Recently the Zoo completely upgraded its exhibits 
adding a new "Meso-America" exhibit and a 
butterfly pavilion with several thousand species of 
butterflies to delight aJid educate visitors. In 
addition, the zoo completed a new animal hospital 
for the care and treatment of its residents. 

The Aquarium of the Americas, which 
opened in 1990, has hosted over 6 million visitors 
from aU over the world. Parade Magazine also 
selected the Aquarium as one of the nation's finest, 
and the Disney Channel included the aquaxium in a 
recently taped video entitled "America's Great 
Aqxiariums." The Aquarium likewise is Improving, 
adding a new Amazon exhibit featuring animals and 
insects from the Amazon rainforest, and an 
enhanced dive-presentation schedule in the shark-
infested Gulf of Mexico exhibit. 

A 66,000 square-foot addition to the 
Aquarium will include a 350 seat 3-D IMAX theater 
and changing-exhibit gaUery. The IMAX theater is 
set to open in the FaJl of 1995, and the exhibits 
gallery in Spring 1996. Currently, AI is conducting 
a fund-raising campaign, Audubon SOOO. The 
campaign brings us one step closer to our vision of 
a collection of science facilities aJong the riverfront 
and tripled park space in Waldenberg Riverfront 
Park and along the Mississippi River. 

The Freeport-McMoRan Audubon Species 
Survival Center is giving science a chance to 
rescue animals from extinction through some of 
the most sophisticated technologies available. 
The facility provides necessary habitat for a 
select nimiber of animals and will with the 
completion of the Audubon Center for Research 
on Endangered Species conduct research on 
threatened and endangered species. 

The Louisiaxia Nature Se Science Center 
has recently added a new entrance pavilion 
freeing space formerly used in the Science 
Interpretive Center for additional museum and 
teaching activities. The walking trails and some 
of the boardwalks have also undergone 
renovation. 

On the drawing board axe plans for aji 
insectarium to enhance the scope of AI's 
mission. As of yet a suitable site has not been 
agreed upon, but its futtire looks assured. 

So, welcome to ENYIRODECISIONS' new 
family of science education facilities. ^ 
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•̂;: S ;;a nd: ̂ eeks to| fi*iCifilCJt|- a • ;̂ 

•=:un0f'&tmdlt\0- j5f • i)i|fe^^ifl^ly '; 
complex environmental issues. 

Please addreee all ino^uires, rec^uests. 
and submissions to: 
ENVIXODECISIONS Newsletter Editor 

Audubon Institute \ LNSC 
P.O. Box 370610 

New Orleans, LA 70167-0610 
Phone: (504) 246-5672 

FAX: (504) 242-ie&9 

lu^diior s L^orner 
^ / 

. ^ 

i995 could prove critical for environmental conservation 
and protection interests. Not only is there likely to be a change in 
the power structure of the United States Congress, but most of the 
foundational environmental legislation passed in the late 1960s 
and early 1970s is up for reauthorization. The Endangered Species 
Act, the Clean Water Act, the Marine Fisheries Protection and 
Management Act, and the Clean Air Act, to mention a few, will 
be reviewed, amended and "marked-up" for approval or rejec
tion by the Senate and House of Representatives. The term 
"fDorked-up" is Washington-speak for a committee-edited version 
of a Congressional bill (e.g.. Natural Resources Committee) which 
has literally been marked with editing revisions and is awaiting a 
vote by the full legislative body. Legislation, whether new or for 
reauthorization is presented in the form of a bill (often many ver
sions of a bill) to be voted on. No doubt you rernember this from 
your freshman, high school civics classl 

Unfortunately much of our environmental legislation invites 
debate. As example, controversy surrounds the Endangered 
Species Act and there are concerted efforts to amend it, some 
say to dilute it. This Act has been up for reauthorization for the last 
two Congressional sessions, yet no version of a bill to reauthorize it 
has passed successfully through both houses. 

The Endangered Species Act seeks to protect imperiled 
(threatened and endangered) species by making it illegal to 
"take' (kill, wound, trap, capture, harass) an endangered critter 
and by defining and then designating habitat which is critical to its 
survival. By many accounts it has been pretty successful, by most 
accounts, it's all we've got to protect species. A species is offered 
protection only when in jeopardy of extinction. This fact is seen as 
a flaw in the legislation. Species must be taken to the '"brink" 
before habitat is designated and protection efforts are made. 
Coordinating protection for a species only after it is endangered 
has meant that negotiations for protection afford less compromise 
and encourage conflict between those implementing recovery 
strategies and those whose kind where the species are found. 
Landowners are beginning to argue that protection of a species 
by designating critical habitat means that they loose the right to 
use their private property because of federal protection of the 
endangered species. They view this loss as a taking of their prop
erty. As such, they are protected by the Constitution which says 
that a landowner must be compensated for land that has been 
lost to or taken for the public good, in this case—species protec
tion. Conservationists fear that such compensation will bankrupt 
the program leaving nrtany imperiled species unprotected. The 
Congress has yet to decide this through reauthorization. 

The 104th Congress will have these and many more impor
tant environmental issues waiting for them when they convene. An 
opportunity awaits to improve environmental legislation for all 
parties. Acts from the 60s and 70s need to more understandable to 
those it affects directly and must offer better protection for species 
and their habitats. The move I hope will be towards ecosystem 
management 
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What is biodiversity? 
Peter Raven (1994) director of the Missouri Botanical 
Gardens and recognized authority on biodiversity defines 
it, at the simplest level, as "the sum total of all the plants, 
animals, fungi, microorganisms on the earth or in a 
particular area; all their individual variation; and all the 
interactions between them." Right away we see that, even 
at the simplest level, biodiversity is an intricately nested, 
complex concept.Species is the most often recognized unit 
of biodiversity. Species are groups of individuals that 
differ from one another genetically. Genetic variability is, 
therefore, also included within the concept of biodiversity. 
In addition, species make up coimnunities and ecosystems 
and those complex aggregations of living organisms are 
also included within this concept. Diversity then occurs on 
several scales, each facilitating ecosystem interactions: 
Genetic diversity: the variation which occurs among 
individuals and populations of the same species; this 
variation is based on inheritable genetic traits. 
Species diversity: the many plants, birds, fishes, mammals, 
insects, mosses, algae, fungi and bacteria making up 
ecosystems. 
Ecosystem diversity: the array of plant and animal 
conununities, their distinct physical settings, and unique 
interactions. 

Just how many species of organisms exist is 
uncertain and open to ongoing debate. Estimates vary 
widely from about 3 to 30 million. Truthfully, no one 
knows. Raven estimates there are 8 to 10 million species, 
with 90 percent of them occurring on land. We hav«?named 
about 1.4 million species, most from temperate regions. 
Fewer than 0.5 million have been named from the tropics, 
where the greatest number is expected to occur. Even for 
those organisms that have been named, we know very 
little—a name, a gerwral locality, a few descriptive remarks, 
and perhaps a single museum specimen as physical 
evidence. This limited degree of knowledge makes it 
difficult to estimate the global rate of extinction. The 
ultimate aim in recording biological diversity concludes 
Robert May, Royal Society Research Professor at the 
University of Oxford, is to build a factual foimdation for 
answering basic questions about evolution and ecology. 
These questions underlie management and land-use policy 
decisions. It is in everyone's interest to have the best data 
possible. 

by Lida Ochsner Durant 

Why are we loosing biodiversity? 
For researchers at Zero Population Growth (1992), the 
reasons behind the loss of biodiversity are clear: the 
pressures of overpopulation in both rich andpoor countries 
are destroying habitats at an accelerating rate, Destruction 
of habitat occurs not only in tropical rair\forests, but also 
in coastal areas where roughly a third of the world's 
population lives. According to Smithsonian's Thomas 
Lovejoy, the impact of prehistoric people onnatural systems 
is nothing when compared to that of the 5.5 billion living 
today. Even more daunting are these numbers coupled 
with the vastly greater power of modem technology. 

The Nature Conservancy (1994) warns that 
biodiversity is being threatened at all levels—genetic. 

Why we loose biodiversity ... 

Physical alteration of the environment. 
Chemical stress (e.g., acid deposition, 
excesses of ozone, nutrients and 
pesticides). 
Direct taking (e.g., over-harvesting, by-
catch). 
Introduction of exotic species. 
Plastics in the aquatic environment. 

Sourer: CouwitoftSHVIrormtntalQuaiity, 1990. 

species, and ecosystem. This is true because species loss 
and a narrowing of the genetic base often goes hand-in-
hand, and both are increasingly caused by ecosystem 
conversion, fragmentation, and simplification. 
Conversion: Farms, subdivisions, and shopping centers 
have replacedmore diverse plant and animal communities. 
Construction and roadbuilding have divided wetlands. 
Fragmentation: Dividing an ecosystem into isolated patches 
creates barriers. Damming rivers to create reservoirs blocks 
fish migration. Forest clear-cuts create open areas with 
differing temperature and n\oisture regimes and reduced 
cover. Alterations can function as barriers to dispersal and 
population mixing. Fragmentation also exposes forest 
patches to physical and biological factors called edge 

("Biodiversity"coMinued on page 4) 
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Fragmentation: Dividing an ecosystem into isolated patches 
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effects (e.g., predation, 
parasitism) that can 
benefit some species but 
harm others. Species 
diversity is usually 
reduced, not increased, 
by fragmentation. 
Simplification: By defi
nition, simplification is 
loss of diversity. Variety 
can take many forms: 
more species, more com
plex food webs, greater 
three-dimensional struc
ture. Simplification can 
result from direct action, 
as simple as removing 
fallen trees. Fragmenta
tion also contributes to 
simplification by, for ex
ample, altering condi
tions associated with 
deep forests. Conversion 
often equals simplifica
tion as in farming when 
one or a few species are 
selected over many and 
others. 

An ur\fortimate 
irony is that at the same 
time that development 
raises the standard of living, it can also contribute to 
biosimplif ication which is capable of threaterung that very 
standard. It is important to remember, too, that bull dozers 
and logging trucks are not the only threat to biodiversity. 
As great but more subtle in its impact is the invasion of 
non-native plants and animals. Weeds and other aliens 
that replace native species often make a poor trade in terms 
of biodiversity, resource value, aesthetics, and cultural 
value (Nature Conservancy 1994). 

Why should we care about biodiversity? 
Aside from the ethical and aesthetic reasons for protecting 
biodiversity, there are pragmatic ones as well. First of all, 
biodiversity affords flexibility—genetically diverse popu
lations are better equipped to cope with envirorunental 
change. This is true for both managed (stable) and 
unmanaged systems. Example of such flexibility are the 
different strains of ponderosa pine and Douglas fir which 
thrive on north-facing mountain slopes. Other strair\s of 
these two conifers thrive on potentially warmer south-
facing slopes. UrJortunately, the technologies that pro
duce genetically uruformi organisms, such as timber trees 
or hatchery fish and clonal fruit, offer the benefits of 
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controlled productivity 
but also increased risks 
of susceptibility to dis
ease and changing en
virorunental stresses. 
Genetic uniformity is 
also associated with 
population decline and 
can threaten the sur
vival of some species. 
As the remaining indi
viduals in a declining 
population interbreed, 
genetic defects may fur
ther weaken the group 
(Council on Environ
mental Quality 1990). 
According to Robert 
May (1992), when a spe
cies nears extinction, 
much of its genetic di
versity disappears, a 
loss that he says carmot 
be reversed by existing 
breedingprograms. He 
goes on to suggest that 
investigations of diver
sity within a species 
offers a measure of the 
degree to which endan
gered species have al

ready beenirretrievably depleted.This irvformationis vital 
to efforts to understand and manage ecosystem diversity. 

Gaps in genetic diversity information also hamper 
conservation efforts. Although scientists from the vast 
array of agencies, universities, museums, systematics 
institutions, and private conservation organizations have 
developed a body of information about the nation's biota, 
no one knows what it all adds up to. No one has integrated 
the available ir\f ormation or undertaken a comprehensive 
effort to identify gaps in existing knowledge. To make 
matters worse, these various agencies and groups use 
differentprocedures to collect data and different categories 
for the same phenomenon. According to the President's 
Coimcil on Envirorunental Quality, although the nation 
spends large sums of money to assess land-use practices 
and specific development or conservation projects, we 
lack the fimdamental elements necessary to ensure that 
the nation's actions are in harmony with managing 
ecosystems and biodiversity. They conclude that such 
efforts could be more efficient and effective if supported 
by a complete and accessible source of information on the 
nature, distribution, abundance, and interactions of 
orgaiusms and communities. 

What other benefits does biodiversity offer? 
In addition to conunodities such as wood and 

cotton and crops such as com and pecans, native species 
also provide valuable products. A cortsiderable portion 
of modem medicines has been developed from biological 
compounds found in plants (May 1992). In 1984, Ameri
cans purchased $8 billion worth of prescriptior\s with 
active elements extracted from higher plants (Coimcil on 
Environmental Quality 1990). For example, the evergreen 
yew, native to the Pacific northwest, shows promise in the 
treatment of several tj^es of cancer. "The biodiversity 
that we are losing," laments Peter Raven (1994), "is the 
source of virtually all the earth's sustainable productivity 
(e.g., food, medicines, fib>er)." 

In spite of the successful efforts to preserve 
habitats and to protect biodiversity, much of the world's 
remaining biodiversity is in debt-ridden developing 
nations with 75 percent of the world's population and 
only about 15 percent of its monetary resources. Even in 
the U.S. most areas are not managed in their natural state 
for preservation. Some federal lands (e.g., national parks, 
wilderness areas, and wildlife refuges) are managed 
primarily for natural values (scenic beauty, recreation, 
game management), but management objectives for 
individual units may not always coincide with protection 
of biodiversity. Also, some federal units are small and 
prone to such problems as detrimental edge effects and 
catastrophic natural events. 
The Forest Service and the Bureau of Land Mainagement 
jointly manage 343 million acres (47% of federal lands) 
under a multiple use mandate. Meeting conservation 
objectives, such as biodiversity, while at the same time 
meeting other human needs, often requires difficult trade
offs and are currently among the most controversial in the 
natural resource field. 

Researchers at the Political Economy Research 
Center (PERC) in Bozeman, Montana (1992) believe that 
scientifically defensibleprioritization of preservation goals 
(e.g., the Nature Conservancy's Natural Heritage 
Inventory) is critical to avoid nonproductive, user conflict 
which ultimately hampers preservation efforts. They^lso 
recommend that funds be budgeted for preserving 
biodiversity specifically, otherwise the expense of such 
efforts are born disproportionately by individual 
landowners. Such policies serve only to drive the conflict. 

What efforts are we making to protect 
biodiversity? 
The original focus of wildlife management was popular, 
harvestable game species. In 1980 Congress passed the 
Fish and Wildlife Coordination Act, also known as the 
Nongame Act, in response to concems over the fate of 
species not valued for their recreational potential. The act 
authorizes federal support for state-based wildlife plarming, 
but it has never been hmded (CEQ1992). 

^ Neither public lands nor protected areas alone can 

maintain biodiversity. Public lands constitute \/i of the 

total land base in the U. $. , but many plant and animal 

community types are still not adequately represented. 

^ Separate government programs address land use, nonpoint 

and point source pollution, and wetlands. Lack of integration 

makes it more difficult for resource managers ih achieve 

their goals. 

Threatened and endangered species programs 
form an essential part of biodiversity protection. The 
Endangered Species Act (ESA) was the first formal, national 
recognition that each species makes a unique contribution 
to the web of life on this planet. The Act also recognizes the 
value of habitat and the need to manage on an ecosystem 
scale. It authorizes the designation of critical habitat— 
areas essential to the preservation of species. National 
Marine Sanctuaries Act authorizes the Secretary of 
Commerce to designate national marine sanctuaries. The 
program protects areas of special significance in coastal 
and ocean waters. The National Oceanic and Atmospheric 
Administration (NOAA) manages the sanctuaries that 
include nearshore, open water, and benthic ecosystems in 
temperate and tropical areas. In 1993, the White House 
Office of Environmental Policy established an interagency 
task force to implement an ecosystem approach to 
environmental management. In August of this year, the 
General Accounting Office reported to Congress on the 
steps necessary to achieve ecosystem management goals. 

Are these efforts working? 
Det>ates about efficacy center around the ESA. While 
envirorunentalists see it as the lone tool to protect species 
and critical habitat, others consider it a flawed approach to 
preserving biodiversity. Does the Act really protect spe
cies from extinction? No one knows with certainty, but 
critics point to the fact that half of the species removed 
from the list were removed because they became extinct 
(Sh-oup 1992). James Sh-oup at PERC feels that the Act 
causes increasing political and economic turmoil l)ecause 

("Biodiversity" continued on page 8) 

The American Alligator.an Endangered Species Act success story 
Photo Source: The Nature Conservancy. 1994. 
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effects (e.g., predation, 
parasitism) that can 
benefit some species but 
harm others. Species 
diversity is usually 
reduced, not increased, 
by fragmentation. 
Simplification: By defi
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controlled productivity 
but also increased risks 
of susceptibility to dis
ease and changing en
virorunental stresses. 
Genetic uniformity is 
also associated with 
population decline and 
can threaten the sur
vival of some species. 
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viduals in a declining 
population interbreed, 
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ther weaken the group 
(Council on Environ
mental Quality 1990). 
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in me 21 sf ceniuPLf, the question 

we tl atl k>e asking ma if well cie: Is 

potaUe waste water palatable/ by David Clarke 

Psychologically, can you stomach the 
thought of drinking highly treated sewage? 

Most water-treatment experts I talked to 
agree that public acceptance will be the 
greatest hurdle to using waste water as a 
drinking water source ~ the barriers are more 
psychological than technical. Even so, soul-
searching time may be arriving faster than we 
think. Caught between rising populations with 
thirsts to slake and increasingly scarce, costly 
water supplies, some municipal officials in 
parched regions face a dilemma: no new 
water source, no commercial development. 
It's that simple. 

Faced with soaring demand for drinking 
water and a scarcity of untapped sources, 
Tampa and San Diego are turning to treated 
sewage. 

Earlier this year, water-management 
executives in San Diego and Tampa gave the 
go-ahead to projects that will take the drinking 
water these cities now pipe into homes for 
showering, flushing toilets, and washing 
clothes, and they will collect it, purify it, and 
circulate it back to homes for reuse as drink
ing water. Seeking to avoid the dreaded term 
"waste water," acolytes of water treatment 
call the process "potable reuse." It may well 
be the ultimate example of closing the loop. 

Regardless of its source, most water we 
now drink has been used many times before. 
Mississippi River water, for instance, gets 
spewed out upstream as Natchez, 
Mississippi's effluent, only to be pumped in 
downstream as Baton Rouge, Louisiana's 
drinking water. Other communities repeat the 
process, right on down to the Gulf of Mexico. 
Colorado River water that Southern Califor-

nians drink is a blend that includes waste 
water from 187 municipalities. Few officials 
advocate what's called "direct reuse"— 
pumping purified waste water directly into 
home faucets. But many support "indirect 
reuse"—mixing highly treated waste water 
with the water in reservoirs. 

Despite fears that sewage water may 
contain infectious and toxic materials, interest 
in potable reuse is growing for the simple 
reason that ground water aquifers are being 
over-tapped. In 1985, the U.S. Geological 
Survey estimated that Americans directly 
consume 338 billion gallons a day of fresh 
water (an average of about 1,400 gallons a 
person) for everything from cooling nuclear 
power plants to brushing teeth. Couple with 
estimates that the U.S. population will rise from 
249 million people in 1990 to 275 million by the 
end of the century, it becomes clear that inexo
rable demand is compelling Tampa, San 
Diego, and other cities to recycle their waste 
water. 

In Tampa's case, the city's Department 
of Sanitary Sewers asked the Southwest 
Florida Water Management district—one of five 
regional districts charged with preserving and 
protecting the state's water resources—to fund 
a $100 million "new water source initiative." In 
late March the district approved a proposed 
50 million-gallon-a-day indirect potable-reuse 
facility, Florida's first. Waste water that now 
pours into Tampa Bay will undergo advanced 
treatment and then be pumped into the Tampa 
By-pass Canal, to supplement drinking water 
from the Hillsborough River. 

San Diego, which transports its water 
hundreds of miles from the Colorado River, 

also envisions a nearly $100 million indirect-
reuse facility. The project would be California's 
first to mix reclaimed water with a surface 
reservoir. Patricia A. Tennyson, director of 
public affairs for the County Water Authority, 
predicts "it's the trend of the future." 

As early as 1980, water experts were 
already concluding that there was no viable 
alternative to potable reuse. That year, at an 
EPA experts' workshop, Kenneth Miller of the 
engineering consulting firm CH2M Hill opined 
that "When conservation has been pro
grammed to the maximum, when every con
ceivable industrial and agricultural reuse has 
been achieved, when dual distribution systems 
have been installed wherever applicable, when 
new sources of water have been explored, the 
only remaining option will be potable reuse." 

For cities and states interested in this 
untapped source, the big question becomes; 
Is it safe? With remarkable consistency, the 
answer appears to be an unequivocal yes. 
First, potable reuse is already being practiced. 
Northern Virginia's Upper Occoquan Sewerage 
Authority began operating an advanced-treat
ment plant in June 1978. The plant discharges 
waste water, treated to drinking-water quality, 
into a 180 million gallon polishing reservoir, 
then discharges it into Bull Run, a tributary,of 
the 11 billion gallon Occoquan Reservoir. 
Water managers from every state and over 50 
countries have visited the facility. 

Because Northern Virginia's system is a 
world model, it's worth considering the technol
ogy being used to transform human waste 
water into tap water. Described as a "treat
ment train," purification starts with conven
tional treatment to remove and decompose 
suspended solids and biodegradable pollut
ants. 

The secondary-treatment effluent is then 
sent for chemical treatment. During this step, a 
high-energy system mixes the coagulant cal
cium hydroxide with the effluent, raising the 
acidity to pH 11.3, a process that destroys 

viruses and precipitates and coagulates phos
phorous, heavy metals, and suspended solids. 
The pH is restored to neutral (pH 7) by two-
stage recarbonation, and carbonates are elimi
nated in recarbonation clarifiers. Multimedia 
filtration, using three filter media of different 
sizes and properties, removes the remaining 
particulate matter. An activated carbon absorp
tion system cuts synthetic organic compounds; 
ion-exchange reactors extract ammonia and 
activated carbon particles. Any remaining trace 
amounts of ammonia undergo break-point 
chlorination, a technique using chlorine to de
stroy ammonia. Finally, the water is dechlori-
nated and discharged into the effluent reservoir, 
from whence it can be released into Bull Run. 

Worldwide interest in potable reuse grew 
in 1984, when Denver Built a one-million-gallon-
a-day demonstration plant to show the feasibility 
of direct pipe-to-pipe reuse. Denver's water 
underwent intense scrutiny, including two-year 
toxicity studies on rodents, with scientists look
ing for signs of cancer and reproductive toxicity. 
Though now mothballed, the plant produced 
water whose quality equalled or exceeded the 
quality of Denver's existing water supplies. 

San Diego, too, operates a 0.5 million-
gallon-a-day research facility: Aqua II, located 
in Mission Valley. In 1985, a health-effects 
study was begun that was "designed to deter
mine possible health risks of direct reuse of 
reclaimed waste water" from the facility. Results 
from the study found that the risk from Aqua ll's 
water "is less than or equal to" existing water 
supplies. 

With such ringing endorsements, will the 
public accept reclaimed waste water? As water 
meters continue to register insatiable demand, 
the more pertinent question appears to be, do 
we have any choice? 

David Clarke is the chief editor of 
Inside EPA Water Policy Report. 

He lives in Bethcsda, Maryland. 
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species' protection 
seemingly ignores 
other human val
ues or goals. An
other argument is 
that the Act ap
pears to violate the 
C o n s t i t u t i o n a l 
provision against 
"taking" pr iva te 
property without 
c o m p e n s a t i o n . 
Also, the lack of a 
c o m p r e h e n s i v e 
source of informa
tion on the needs 
of threatened and 
endangered spe
cies means that a 
review of habitat 
needs is done on a 
case-by-case basis 
and, thus, late in a 
projects develop
ment. This leads to 
delays and costly 
overruns=conflict. 

The draft
ers of the Endan
gered Species Act 
recognized that, at 
times, the needs of 
endangered spe
cies would conflict 
with otherwise le
gal activities. Section 10(a) allows the 
U.S. Fish and Wildlife Service and the 
National Marine Fisheries Service to is
sue permits for "incidental" taking of an 
endangered species. However, the tak
ing may not be approved without a plan 
showing that: 1) the action will not ap
preciably reduce the likelihood of spe
cies survival; 2) the applicant will mini
mize and mitigate impacts to the maxi
mum extent practicable; and 3) the plan 
has an assured funding mechanism. 

Legislators such as Louisiana's 
Billy Tauzin say they want to preserve 
the goals of the ESA, but believe the Act 
has gone awry and needs to be amended. 
He recommends that the ESA be 
amended so that individuals are not re
quired to provide species habitat at their 
own expense. He argues that biodiver-

Diversity-enhanced Ecosystem Services 

Soil Building: Soil is a living community. Both managed and unmanaged 
ecosystems can build soil, although intensive agriculture and forestry can 
change soil structure and reduce fertility over time. 
Erosion Control: Rainfall looses much of its destructive force when 
captured by leaves or needles, cushioned by ground litter, or slowed by : j . 
the thick mass of roots in ecosystems such as grasslands or forests. 
Nutrient Availability: Without the actions of countless organisms, the 
cycling of nutrients from the air through living creatures and back to soil 
and water would not occur. Examples include nitrogen-fixing bacteria 
which allow utilization of otherwise unavailable atmospheric nitrogen and 
mycorrhizae which allow absorption of nutrients. 

Carbon Storage : Significant quantities of carbon are stored by plants and 
diverse communities in the standing biomass, fallen leaves, litter, dead 
and downed trees, and underground root material. 
Hydrological Cycles : Forests, wetlands, and grasslands regulate 
streamflow, filter water and control flooding. Plants absorb water through 
their roots and transpire it through their pores, creating a critical link in 
regional moisture regimes. 
Pest management; Non-stratified young forests typically are plagued by 
destructive leaf-eaters, while old-growth forests support of greater 
diversity of insects, among them insects which feed on leaf eaters. Insect 
feeding birds are also most numerous in old-growth forests. With the 
decline of old growth forests, we may be losing a reservoir of insect and 
bird species. For similar reasons, the removal of hedgerows and woodlots 
in agricultural regions may lead to less rather than more crop production. 
Linkages : Ecosystem services are the products of networks of relation
ships, not all of equal strength, and not all direct and linear, and many 
which are poorly or incompletely understood. 
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sity benefits the entire nation and 
should not be demanded without com
pensation. Stroup agrees suggesting 
that the current reliance on the ESA is 
not effective because its penalties cre
ate incentives to destroy rather than 
protect species. 

Current land-use decisions in
volve different agencies and different 
levels of government. Each agency ex
erts independent authority over pro
posals in a sequential fashion. The pro
cess is often unpredictable and invites 
conflicts and fragmented decisions. 
Despite the broad, inclusive frame
work of environmental legislation like 
the National Environmental Policy Act 
(NEPA) which requires managers to 
look at the whole array of environ
mental effects resulting from their 

projects, the nar
row focus of 
manylaws, com
bined with com
peting interests 
and multiple ob
jectives, leads to 
a focus on lists 
of impacts. This 
limited focus of
ten leaves perva
sive values, such 
as biodiversity, 
unprotected. 

By comparison 
ecosystem man
agement consid
ers both natural 
and human fac
tors and can 
bring together 
mult iple deci
sions in a single 
framework. One 
example is the 
Coastal Zone 
M a n a g e m e n t 
Act which uses 
the concept of 
special area 
m a n a g e m e n t 
planning. Spe
cial area plan
ning uses geo
graphically fo

cused planning. Many interests partici
pate to resolve the environmental and 
development concems to ideally pro
vide for natural resourceprotection with 
reasonable economic growth (Council 
on Envirorunental Quality 1990). 

Certainly relianceupon broader, 
more inclusivedecision-makingwill nei
ther solve nor preclude all conflicts over 
allocation of resources, but it may prove 
more useful for predictive and manage
ment purposes than the statutory and 
regulatory framework established un
der narrower conceptions of the natural 
world which can constrain broadview 
approaches. 

An evolution is occurring in the 
scale of analysis and understanding of 
environmental concerns. The corre
sponding shift in management rests on 
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the conclusion reached in programs as 
diverse as game management and water 
pollution control, that while everything 
may not be hitched to everything else, a 
narrow conception of an issue can lead 
managers to ignore elements of the sys
tem, such as biodiversity, in which the 
issue is embedded. The result of such a 
narrow conception is often avoidable 
negative impacts. Also as valuable as 
information and inventories are, scien
tists, planners, policymakers, and man
agers must be able to locate, gain access 
to, manipulate, and present the data in 
ways that suit their particular objec
tives. Data sharing requires a full part
nership such as that encouraged by eco
system management which encompass
es a full range of public and private 
institutions and users. 

Ecosystem management re
quires that human actions—whether 
programs to restore habitat or plans for 
natural resource harvests—account for 
the basic ecological context in which 
they take place. That context includes 
ecological composition, structure, and 
function—the defining elements of an 
ecosystem. It also affords an increased 
ability to accomodate the three levels of 
biological complexity which form the 
interlinking networks making up biodi
versity. ^ 
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*Ifie ^Ecology 
of "Wood 

The following is taken from a brochure promoting a 
new book by James Sedell and Chris Maser, From the Forest to 
the Sea: the Ecology of Wood in Streams, Rivers, Estuaries, and 
Oceans, (1994) about the value of wood in water (such as logs 
in rivers, on beaches, in ponds, etc.) 

•s 
1. Wood in streams and rivers is a source of food energy for 
invertebrate organisms; habitat for vertebrate organisms, 
such as fish; and a structural component that shapes, 
diversifies, and stabilizes charmels while helping to dissipate 
the water's energy before it can scour channels. 

2. Wood in estuaries is a major source of food and habitat for 
obligatory, wood-boring, marine invertebrates which in their 
feeding break it down and pass usable carbon ihto the 
water's current, where it enters the detrital-based marine 
food web. 

3. Wood along the coastline stabilizes sand spits, beaches, 
and dune complexes, as well as battering rocky shores, 
where it creates new habitats for intertidal organisms and 
provides small splinters of wood to the coastal food chain. 

4.*Driftwood floating in the open ocean attracts a variety of 
marine invertebrates and fishes, forming a floating surface 
community that help organisms colonize new areas. Large 
fishes, such as tuna, not only feed on smaller fishes attracted 
to the wood but also drift with it because its movement is 
controlled by wind and current; thus tuna find the bet 
feeding areas ~ current interfaces rich in food species. 

5. The loss of wood to aquatic ecosystems means 
destabilization of streams, estuaries, dunes and beaches as 
well as food chains in the oceans of the world. Sooner or 
later it may mean the loss of jobs and unique cultural ways of 
life, such as the commercial fishing of certain species. ^ 
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MCKYADD JUNGLE ? 

I walked into my back
yard garden about two and a 
half hours before a mid-August 
sunset to do some gardening 
and to check on my vegetables 
and flowering plants—my flora. 
As I moved around through my 
garden, no one was with me, 
yet I soon realized that I was 
not alone. Fauna was all around 
me, to be found if I would just 
take the time to notice this 
wildlife in my own backyard. 
And so I did, as I worked and 
loafed. 

Most obvious were the 
butterflies, flitting in and out of 
my yard as they checked out 
my butterfly-attracting flowers 
and sampled the nectar. Too 
bad that most of the butterflies 
didn't stay long; they fluttered 
their way over my hedges and 
fences into adjacent yards 
probably searching for a mate 
so that they might fulfill their 
goal of reproducing the species. 
The butterfly visits were spec
tacular while they lasted. 

Not so obvious were the 
ruby-throated hummingbirds, 
attracted by my blooming 
plants, mostly tubular ones in 
red or orange. Visiting hum
mers performed aerial acrobat
ics as they hovered in front of 
flowers and extended their long 
tongues to reach the nectar deep 
within. As winter approached, 
the ruby-throats would migrate 
over and beyond the Gulf of 

by Eugene S. Naccari 

Mexico. Then in the mild winter climate of New 
Orleans and the Gulf Coast area, we could expect 
visits from the winter hummers: the black-chinned, 
rufous, and buff-bellied species. These winter 
visitors fly in from more western parts of the U.S. 

As I worked among the flowers and veg
etables, I saw many insects—some helpful to my 
garden, some harmful, but all a part of nature's 
scheme. Since I have not used potent insecticides to 
wipe out the bad insects, I haven't wiped out the 
good ones (the ones that prey on the bad). Some of 
the more readily seen "good ones" were ladybug 
beetles and assassin bugs, predators who eat sap-
sucking aphids, those destructive pests which drain 
the life from buds and stems. Some ants actually 
tend "flocks" of aphids collecting the aphid secre
tions for food. Crazy mixed-up world, huh? I also 
saw stinkbugs, probably scheming to mutilate my 
late-season tomatoes! Hiding until darker hours 
were moUusks, such as slugs and snails, enemies to 
the gardener but still part of nature's food web. 
Most moths, too, were inactive, waiting for the 
dark of night to fly about. Meanwhile, anoles were 
on the prowl, ready to snap up and eat any insects 
big enough to eat yet small enough to swallow. 
These lizards, as they are called 
locally, were flashing their red throat 
flaps. The flaps serve as an attraction 
to potential mates and as a warning to 
any other male invading the flasher's territory. 

Honeybees, bumblebees, wasps were 
present, too, doing their valuable job of flower 
pollination. Most people fear or dislike wasps, 
but I am glad to again have them around in good 
quantities. Why? Well, back in the days of 
DDT, its reckless use endangered much wildlife 
including the wasps. Wasps, it seems to me, are 
making a comeback in my garden. They are not 
only valuable for flower pollination, but they do 
a great job as insect predators. The wasps I saw 
were either eating insect larvae or perhaps 
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collecting them, after putting them into a sting-
induced stupor, to seal in their nests together with 
a female wasp's egg. Some wasps lay their eggs 
in the larva itself! Later on food is available for 
the newly-hatched egg right in the nest. 

Without warning came the loud, buzzing 
mating calls of male cicadas in the trees. Cicada-
male and female—spend three to five years (or 
maybe more) buried in the ground as nymphs 
before crawling out of the soil to climb a tree 
trunk or plant stem, squeeze out of their outer 
shell, dry their wings, and fly upward to the tree 
branches. It was from the branches that the males 
were giving out that loud, buzzing call to attract a 
female. Soon after mating, the female lays her 
egg, then both adult cicadas die. What a sad life! 
Any wonder that their mating calls promote 
melancholy in some naturalists? Could it be that 
the melancholy comes from this naturalist being 
reminded that, as a boy, the late summer calls 
meant his wonderful vacation from school was 
almost over? 

As the sun set and the light grew dimmer, 
I came upon a small toad, getting ready for the 
dark - his time to feed and control the insects in 
my garden. I wondered where this amphibian had 
found enough long-lasting moisture to live 
through the tadpole stage and finally join the 
ranks of other toads in my garden, I also won
dered how many others were in my yard, control
ling the insect population. I hoped there were 
many. As I walked across the lawn, I detoured 
around the barricade I had placed over the area 
where a female box turtle had laid some eggs at 
dusk a few weeks ago. I was reminded of my 
other garden helpers, my "stable" of box turtles. 
Could those partially eaten tomatoes, ripening too 
close to the ground, be the work of one of my 
box turtles? I wondered when the eggs would 
hatch. 

Dusk was now rapidly turning into dark
ness. I sat on a lawn chair and focused on open 
sky seen beyond the trees. Sure enough, I was 
treated to the sight of bats flying close to my trees 
and under the branches. They even passed close 

to me. What at first seemed like erratic flight, I 
reminded myself, was not erratic at all but skillful 
maneuvers in their line of flight as they fed on 
flying insects. Although some people are frightened 
of bats, repulsed by what they see in science fiction 
movies perhaps, they are a friend of every gar
dener. Bats are to be appreciated, I thought, these 
flying mammals control insect populations, some 
bats even pollinate flowers in tropical climates. It 
was now dark enough—and there were mosquitoes 
enough—to chase me indoors. Sure, some mosqui
toes can't lay eggs unless they draw blood from a 
mammal such as me, but I'm not that altruistic to 
help them complete their life cycle. Time to go 
indoors. "s 

As I turned on the lights above my kitchen 
sink, the lights flooded the windows and the 
screen. From out of the outdoor darkness and onto 
the screen crawled two Mediterranean gekkos. 
These lizards of the night were taking their feeding 
stations. Here they would feed for a few hours on 
any night-flying insects unlucky enough to crash 
into the screen after being drawn by the light. 

So ended my backyard adventures for the 
night. But remember, there's a lot of wildlife out 
there in your backyard garden, too, if you will just 
take the time to look for it... 

Eugene Naccari is a retired dispensing optician 
and naturalist volunteer at the Louisiana Nature 
& Science Center in New Orleans, Louisiana. 
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These lizards of the night were taking their feeding 
stations. Here they would feed for a few hours on 
any night-flying insects unlucky enough to crash 
into the screen after being drawn by the light. 

So ended my backyard adventures for the 
night. But remember, there's a lot of wildlife out 
there in your backyard garden, too, if you will just 
take the time to look for it... 

Eugene Naccari is a retired dispensing optician 
and naturalist volunteer at the Louisiana Nature 
& Science Center in New Orleans, Louisiana. 
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... tmWJ DKISIOMS 
6̂  Global Environmental Risks: Are They Myths? 

Global Warming and the Greenhouse Controversy 
Ozone: too much or too little? 
Rain Forest Destruction 

^ Private Property: Whose ''Taking" What? 

6̂  Sustainable Development 

^ Risk Assessment and Scientific Uncertainty 

^ Wetlands, Clean Water, Marine Fisheries, and Property Rights 
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Has your address changed? If so 
please contact the newsletter editor. 
Also, if you have an expanded zip code 
please let us know. THANKS .'.' 
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