


n No Previous Experience
The world’s climate appears to be changing,

and the changes may go beyond anything we‘ve ex-
perienced.

Scientists are forecasting weather patterns in
the next century that will be much different from
those that shape our lives today.

Meteorologist Francis Bretherton of the Na-
tional Center for Atmospheric Research has
worked on a government study of the implications
of global climatic change. Bretherton says human
activity-especially the burning of fossil fuel-is
altering the atmosphere to an unprecedented de-
gree.

Burning fuels like coal and oil injects carbon di-
oxide into the atmosphere, and carbon dioxide
traps solar energy. Bretherton says atmospheric
levels of carbon dioxide have increased noticeably
in the past 25 years, and they may double in the
next 50 years. The result, he says, may be an in-
crease of three to five degrees Fahrenheit in aver-
age global temperatures.

Such a temperature increase may seem small,
but Bretherton says it equals the warming that has
occurred since the peak of the last ice age 18,000
years ago.

Changes of this type have never occurred that
quickly in the history of the Earth, but more
importantly they haven’t occurred within the
historical experience of human civilization.
And a lot of the way we live is built upon as-
sumptions-about the climate, the tempera-
ture, the rainfall--of the parts of the world in
which we live.

Bretherton says changes in temperature and
rainfall could have serious social and economic
consequences. For example, the agricultural Mid-
west might become a permanent dust bowl, and
the Canadian arctic might warm up and become
more hospitable to human settlement.
I January 1988

n Big Blasts and Bumper Crops
A large volcano near the equator erupts in the

spring, catapulting debris high into the atmo-
sphere and creating a narrow band of ash that cir-
cles the globe. That autumn, farmers in the U.S.
harvest a near-record corn crop. Any connection?

Paul Handler thinks so. The University of Illi-
nois meteorologist is studying how volcanic erup-
tions affect the world’s weather. Handler says the
data show that volcanic ash released during some
eruptions is strongly tied to unusual changes in cli-
mate, changes which in turn may affect agricul-
ture.

Associated with the injection of a volcanic
aerosol, one sees large climate deviations all
over the world, from India to Australia to
South Africa, from frost in Brazil to a good
corn crop in the United States.

In 1975, Handler also noticed a correlation be-
tween warm surface waters off the Peruvian coast,
a condition known as “El N i  and varying
wheat harvests around the world. Weather data
revealed that most El Nifios  follow a volcanic erup-
tion near the equator.

These records indicate this is not a recent
phenomenon, and Handler cites a well-known
example.

The results also agree with the observations
after the Krakatoa eruption in 1883, when the
sea-surface temperatures became warm in
1884 and 1885.

Such powerful eruptions wreak havoc for miles
around and can adversely alter the climate world-
wide. But the clouds of ash spewed from these gi-
gantic explosions do have something of a silver
lining.

After studying records from 1866 to the pres-
ent, Handler says there is indeed a strong relation-
ship between volcanic eruptions near the equator
and bumper corn crops in the United States.
n May 1984



H Microbursts, Macro-Trouble
Sailors call them point winds. Pilots call them

wind shears. To meteorologists they’re
microbursts or downbursts. But whatever you call
them, they mean trouble.

Microbursts are highly concentrated gusts of
wind that can form at the leading edge of storm
fronts, usually cold ones. These winds blow
straight toward the ground and sometimes reach
speeds of more than 150 miles per hour, though
they seldom last more than a minute. When
microbursts occur over water, they can whip up
sudden, extremely high waves.

A microburst probably caused an unusual oc-
currence this year on the Pennsylvania shore of
Lake Erie. Witnesses reported that a single huge
wave crashed ashore during the night. When offi-
cials investigated in the morning, 30 feet of beach
had disappeared. Water and sand covered a road,
and logs as large as telephone poles were strewn
about.

Theodore Fujita, a meteorologist and
microburst expert at the University of Chicago,
says most of these powerful gusts of wind strike
without warning: There is no way to tell if a storm
could produce one simply by looking at the
clouds. But Fujita and other weather researchers
are working with sophisticated Doppler radar that
may help detect microbursts. Doppler radar gives
detailed information about the wind patterns that
form inside clouds. Fujita thinks it may help spot
microbursts, but he adds that the special radar will
not be available in most areas until the 1990s.

Microbursts can spell disaster for boaters. The
powerful gusts often catch sailboats with their
sails still set and can tear the masts off even the
largest ships. The sudden high waves they create
can easily swamp most smaller recreational boats.
The best advice, experts say, is to be a prudent
boater and stay off the water when storm fronts
approach. H October 1984

n Behind the Drought
As a relentless drought grips much of Africa,

scientists sift for clues to how long it will last
and what‘s causing it.

Famine plagues dozens of African nations and
has reportedly claimed the lives of more than
200,000 people in Ethiopia alone. The famine is
rooted partly in a drought that began 17 years ago
and never ended. Dry spells are natural in many
parts of Africa, but none of the previous ones this
century have lasted so long or been so severe.

Most meteorologists think the current drought
is a natural fluctuation in Africa’s climate and that
wet weather is bound to return. But others are not
so sure. They wonder if human activities, includ-
ing widespread cutting of trees and overgrazing of
farmlands, have altered rainfall patterns and made
the drought more or less permanent. That’s specu-
lation, though, because nobody really knows what
causes Africa’s droughts or determines their
length. Most scientists believe complex, highly
variable interactions between the atmosphere and
oceans are the driving forces. But they do not
know how specific factors like wind, temperature
and air pressure figure in. Nor do they know
whether the mechanisms that trigger droughts are
the same as those that maintain them over time.

Some U.S. researchers believe they’ve found
links between droughts in Africa and changes in
sea-surface temperatures in the Atlantic and Pa-
cific oceans. Others claim to have evidence that al-
though human activities on the land may not
initiate droughts, they could prolong them.

It will be a long time before anyone can say
with certainty just what causes Africa’s droughts.
Even then, droughts are so large in scale that peo-
ple will probably never be able to control them.
But if we could at least predict them, we might be
better able to prepare for them when they come.
n June 1985



I Numbers and Raindrops
Meteorologists and mathematicians ponder

precipitation.

You leave work and walk into a downpour.
But you get home and your neighbor says it
hardly rained. What happened? Frank Richards of
the National Weather Service says summer storms
often have pockets of extremely heavy rainfall.
These pockets typically appear during storms that
involve very warm, moist air from the Gulf of
Mexico. Richards says the storms usually develop
when this warm air hits cooler air. Currents
within the warm air can then concentrate rainfall
in certain parts of the storm.

This phenomenon has been known and studied
for decades. One of the most detailed studies was
done back in 1942 after an intense 12-hour  storm
doused the region around Smethport, Pennsylva-
nia. Thirty-six official rain gauges, scattered over
5,000 square miles, showed that eight inches of
rain fell during the storm. But Richards says an
engineer surveyed hundreds of less formal
gauges-such as buckets, trou hs and other con-
tainers-and found that 30 incaes of rain had
fallen in some areas.

Richards says mathematicians are looking
closely at these pockets of extreme precipitation to
figure out statistical formulas that could predict
the local effects of this concentrated rainfall. Such
information could help engineers design dams
and other structures to withstand high water and
other after-effects of rainstorms.

Meteorologists can identify conditions that pro-
duce pockets of intense rainfall, and the Weather
Service is establishing a nationwide radar network
to examine these events more thoroughly. But de-
spite growing interest in this phenomenon, Rich-
ards says these pockets of precipitation are
complex and random, and it may never be possi-
ble to predict exactly when and where they will
occur. n August 1988

n The Gales of November
When late fall comes to the Great Lakes re-

gion, residents are on the watch: The storms of
November and December can be killers.

Fall storms are taken seriously around the
Great Lakes region, and well they should be.
Some of the most deadly storms in the region’s his-
tory have battered the Great Lakes in late fall, sink-
ing ships, killing scores of people and causing
great damage to property.

But is it just legend that weather at this time of
year is more severe than at other times? Accord-
ing to Lyle Horn, professor of meteorology at the
University of Wisconsin-Madison, the answer is
both yes and no. Horn says storms in late fall are
severe and have predictable paths, but he adds
that some human factors influence our perception
of fall weather. One such factor Horn notes is
shipping.

If you live in the Great Lakes area, the ships
are still on the lakes in the shipping season in
November, whereas in March the lakes are
closed to shipping, so you tend to hear more,
at least as far as Lake Michigan or any of the
Great Lakes traffic is concerned, about No-
vember storms than March storms.

Horn says the typical fall storm forms in the
Rocky Mountains and then swings southeast, pick-
ing up moist Gulf air before heading north. The
storm’s frigid air mass kicks up large waves as it
hits the warmer waters of the lakes.

Some fall storms have become legends, like the
Armistice Day storm of 1940. Several ships foun-
dered and some 40 hunters froze to death along
the Mississippi River. More recently, the giant ore
carrier Edmund Fitzgerald broke up in a November
1975 storm, taking 28 sailors to the bottom of Lake
Superior with her. If you’re headed outdoors this
time of year, take precautions and check the fore-
cast before you go. n November 1986



n For Clearer Skies
One of the goals of the national park system is

to preserve pristine natural areas for future genera-
tions. But it is becoming more difficult to fulfill
that goal as areas just outside national parks are
developed and as pressure mounts to exploit the
parks themselves for oil, gas and minerals.

Perhaps the most serious threat to many parks
these days is air pollution. Nearby power plants,
industries and automobiles spew out smoke and
dust, and the wind blows it into the parks.

The so-called Golden Circle of national parks
in Colorado, Utah, Arizona and New Mexico is es-
pecially plagued by pollution from outlying
power plants. The parks are situated along the
Colorado River and are renowned for their breath-
taking canyons and towering  plateaus. Visibility
in these parks once averaged 60 miles. Now it av-
erages about 40 miles. At times, it is even impossi-
ble to see from one side of the Grand Canyon to
the other, a distance of only 15 miles.

People concerned about air pollution in the
Golden Circle have proposed that the government
create a buffer zone around the parks by purchas-
ing land where possible and regulating its use.
New power plants and factories would have to be
built outside the buffer zone, far enough away that
they would not pollute the parks, but that would
be both expensive and controversial.

Just what, if anything, should be done about air
pollution in the national parks really depends on
how we settle a bigger series of questions: To
what extent should we preserve the wildness of
the parks for posterity? Should we permit their ex-
ploitation to meet the material demands of soci-
ety? If so, are we willing to set limits?
n January 1983

n Plants and Pollutants
It’s no secret that air pollution can make people

ill. But did you know it can also take a toll on
plants? One Wisconsin scientist says air pollution
may reduce yields of some farm crops by as much
as 20 percent.

Sulfur dioxide and ozone are the air pollutants
that most commonly harm plants. Sulfur dioxide
results from the burning of fossil fuels such as oil
and coal. It is troublesome mainly near factories
and power plants. Ozone, on the other hand, is a
by-product of automobile exhaust and is much
more widespread.

Theodore Tibbitts, a horticulture professor at
the University of Wisconsin-Madison, says these
pollutants seldom kill plants, and they usually do
not harm their flowers or fruit. But he says they
do injure leaves, and that’s where the trouble
begins.

Sulfur dioxide and ozone can enter a leaf
through pores on its surface. Once inside, the pol-
lutants disrupt the photosynthetic process in the
leaf. This stunts the growth of leaves and can re-
duce the yields of many crops.

Air pollution is not the farmer’s biggest worry.
Tibbitts says drought, floods, frost, insects and dis-
ease can all take a bigger toll on crops, and the
farmer, understandably, is more concerned about
coping with those threats.

Nevertheless, says Tibbitts, air pollution’s ef-
fects on plants are a legitimate concern. He says
planting more tolerant crops in polluted areas
could help. But the most important thing, he says,
is to control pollution from industry and automo-
biles in the first place. n May 1982



I Star Light, Star Bright
Stargazing in a city usually is not a very suc-

cessful venture. City lights brighten the sky and
wash out the view of the stars. Astronomers call
this “light pollution,” and in some areas it threat-
ens their work.

Arizona is home to the largest concentration of
optical telescopes in the world. The state’s dry,
clear weather is ideal for observatories. But Ari-
zona also has one of the fastest-growing popula-
tions in the United States, and the light from its
cities and towns is spreading. Astronomers in Ari-
zona have launched an anti-light pollution cam-
paign. They are asking cities and counties to enact
laws to protect the darkness of the nighttime sky.
Four counties already have done so.

The light-pollution codes restrict the use of un-
necessary lights. For example, the codes mandate
limited lighting hours for athletic fields, billboards
and parking lots. The codes also set requirements
for new outside lamps. They encourage cities to
replace old mercury-vapor street lamps with the
newer, low-pressure sodium-vapor lamps that do
not cause as much light pollution. William Robin-
son is an engineer for Kitt Peak National Observa-
tory in Tucson. He says it makes economic sense
for communities to switch because the sodium-
vapor  lamps use 60 percent less energy than the
mercury-vapor lamps.

Robinson says the public has been fairly recep-
tive to light-pollution laws in Arizona. The gover-
nor of the state supports the codes and has urged
the astronomers to carry their campaign through-
out the state. If they are successful, the cities of Ar-
izona may continue to grow with less effect on the
bright, starry nights of the desert sky.
I June 1982

n The Smog’s on the Other Flue
Ugly brown smoke often clouds the scenic Pa-

cific Northwest, Alaska and the Rocky Mountain
states in winter. It hides the stunning natural
beauty that made those regions famous. But the
smog doesn’t always come from industries and au-
tomobiles. More and more often, wood stoves and
fireplaces are the culprits. Ironically, they heat the
homes of those who moved there to get closer to
nature.

Oregon considers smog from burning wood an
acute problem, and it passed a law last year requir-
ing all wood stoves sold after 1986 to have
catalytic converters or dual combustion chambers
to reduce their smoke.

Smog has marred Missoula, Montana’s scenery
for years. Pulp

f
 lumber and paper companies

used to be at  ault, but the blame has shifted.
While Missoula’s industries cleaned up their emis-
sions, residents turned to wood heat. Lately, up to
70 percent of Missoula’s airborne pollution has
come from wood-burning. The city asked its citi-
zens to douse their fires voluntarily when pollu-
tion levels were high, but most people refused, so
Missoula passed a law ordering them to do it.

In the ski resort of Aspen, Colorado, develop-
ers can install only one traditional fireplace in
every new structure they build. That means
Aspen’s condominium buildings can have only
one unit with a fireplace. The rest have to make
do with clean-burning wood stoves.

Smog isn’t a problem yet in Beaver Creek, Colo-
rado, but local officials aren’t taking any chances.
They’ve banned wood stoves and linked all fire-
places to a central computer. If air quality ever
drops below a certain level in the town, a red light
next to each fireplace will signal the owner to
smother the fire. A heat sensor in the chimney
will check for compliance, and people who ignore
the order will face a $500 fine. n January 1984



n Acid Revelations
We know a lot about acid rain, but we still

don't know everything.

Extensive government research on acid rain
has confirmed what many scientists and environ-
mentalists said all along: Much of the rain in the
United States and Canada, particularly in the East,
is more acidic than normal. And two air pollu-
tants, sulfur dioxide and nitrogen oxides, are to
blame. Coal-burning power plants and heavy in-
dustry produce most of the nation’s sulfur dioxide
pollution. Car and truck exhaust and power-plant
emissions are the primary sources of nitrogen ox-
ides. Every region of the country contributes to
the pollution, but the industrial states of the Ohio
River Valley are the biggest offenders. All of this
information comes from the U.S. Environmental
Protection Agency, which, under the Reagan ad-
ministration, has been very careful not to overstate
the problem.

The EPA says the effects of acid rain are still un-
clear. Biologists generally agree that acidic water
can keep fish, frogs and other small aquatic ani-
mals from producing normal eggs. It’s also sus-
pected that acid rain may kill such animals, either
directly or by washing toxic metals like mercury
out of the soil and into the water. Yet it’s still a
mystery why some lakes in places prone to acid
rain are highly acidic and lifeless while others in
apparently similar settings are not.

On land, acid rain has been accused of harming
forests and crops, though the EPA says there’s lit-
tle evidence of that. Government scientists ac-
knowledge that acid rain eats away at building
materials ranging from marble to steel. But they
say how much it does so, compared to other forces
of weathering, is uncertain. Federal officials say
they want answers to those kinds of questions be-
fore they take any action to prevent acid rain.
n August 1986

n Cancelling a Chemical
Industry pulls a product off the shelf to keep it

out of the stratosphere.

Home insulation, air conditioner coolant, even
plastic hamburger containers-these are all made
with chemicals called CFCs. CFC stands for
chlorofluorocarbons, a group of chemicals that is
not toxic, flammable or corrosive. But scientists
have discovered that CFCs do have a serious draw-
back: When they escape into the air, CFCs rise
into the stratosphere and attack the atmosphere’s
layer of ozone. Ozone is a gas that shields us from
the sun’s ultraviolet radiation.

The United States signed a treaty last fall to cut
back production and use of CFCs. CFC use is sup-
posed to be cut 50 percent within 10 years. The
treaty goes into effect gradually. James Wilbur,
chemical analyst with the investment firm of
Smith, Barney, Harris and Upham, says this will
limit disruptions to the U.S. chemical industry and
to consumers.

This will
this slow

ive industry a chance to respond to
own in production by finding alter-

nate materials to substitute for the CFCs. So
the immediate impact is really quite small,
and the longer-term impact will be absorbed
by a slow transition of the various companies
involved into alternate materials.

Chemical industries are working on a substi-
tute for the most common CFC, known as CFC 12,
which is used in coolants for air conditioners and
refrigerators. And companies are already cutting
back production and use of other CFCs. By the
end of this year, for example, U.S. food service and
packaging companies will no longer use packag-
ing that contains this destructive chemical.
n July 1988







I Stranded
Some animals spend their whole lives in water

but come ashore to die. For centuries, scientists
have wondered why.

Since July, more than 200 bottle-nosed dol-
phins, victims of an epidemic, have landed along
the Atlantic coast. Though some died from dis-
ease in open water and washed in with the waves,
others came ashore sick. Scientists wonder
whether those animals chose to ground them-
selves or whether they made a mistake in naviga-
tion.

Kenneth Norris studies the biology and history
of marine mammals at the University of California
in Santa Cruz. He says many scientists believe
sick whales and dolphins choose to come ashore be-
cause most end up on sandy beaches. He says if
sick mammals made mistakes in navigation, more
would be stranded on rocky coasts.

There is a little bit of evidence that they do
know where they’re going because they
strand more frequently on the beaches than
on rocky coasts, where they’re simply
pounded to death.

Norris says a sick mammal might choose a soft
beach and come ashore to escape drowning.
Whales and dolphins sometimes help keep a sick
member of their group afloat: If an animal lacks
that support, Norris says it might seek a beach in-
stead.

But on the flip side, marine mammals need
water as much as they need air. They become
stressed within minutes on land. They can neither
regulate their body temperatures nor move back
into water. And they can suffocate under their
own weight. Norris says the majority of sick mam-
mals could be dying at sea but we observe only
those that come ashore.

The Greek philosopher Aristotle observed
beached whales 23 centuries ago and wrote that
they run themselves aground for no obvious rea-
son. Norris says it is still not obvious why marine
mammals strand themselves. w October 1987

n It’s a Jungle Out There
It appears that animals, like humans, have a

lot to learn before they can make it on their own.

As populations of endangered species dwindle,
scientists are trying to preserve them by breeding
the animals in zoos and research centers. The ani-
mals will be released into the wild in hopes that
they will thrive again without human help.

University of Wisconsin-Madison zoologist
Charles Snowdon says such programs are more
difficult than anticipated. The main reason, he
says, is that many animal instincts are not as
strong as people had thought.

What we’re discovering, which is very impor-
tant, is that fear of predators is not innate but
has to be taught; that the ability to become a
good parent, to show maternal and paternal
behavior, is not innate but has to be taught.
There are a whole variety of things that peo-
ple have made assumptions about.

The assumptions are wrong, says Snowdon,
who himself breeds rare monkeys. He says scien-
tists must train animals raised in captivity in basic
survival skills.

Animals in captivity have to be provided with
a sufficiently complex social environment to
acquire all of these various socially transmit-
ted things-social communication, parental
care, perhaps even proper sexual behavior.

Snowdon says this may require enclosures
large enough to accommodate several generations
of an animal so the young can learn from the old.
For example, he instills a fear of snakes in his cap-
tive monkeys by putting a lifelike model in the
cage with them. The young animals learn to react
by watching their elders. They gain knowledge
that may save their lives in the wild.

Snowdon says the mark of a successful captive
breeding program is not how many animals are
born, but how many can survive on their own
once they’re released. n November 1986



n Learning from Lies
Deception among animals may reveal truths

about the way their minds work.

Studies of animal communication frequently as-
sume that animals are honest with members of
their immediate social groups. But researchers are
uncovering examples where animals deceive oth-
ers to gain individual advantages. Some animals
try to conceal information; others try to give false
signals. Individuals that get caught lying or bluff-
ing may lose credibility. And individuals that re-
peatedly detect false information may become
skeptical.

Two University of Pennsylvania psychologists,
Dorothy Cheney and Robert Seyfarth, found that
members of a captive group of African monkeys
became skeptical after hearing false alarm calls
from another individual. Cheney and Seyfarth say
the study of animal deception is relatively new
and could help us understand how animals think.

Seyfarth says more evidence of animal skepti-
cism or the use of deception would strongly sug-
gest that animals have sophisticated mental
capacities.

If l’m going to lie to you, I have to carry
around in my mind a notion of what truth is,
a notion of what a reasonably acceptable false-
hood would be and a notion of how presenta-
tion of falsehood rather than truth would
affect your behavior. If you could ever find
any evidence that animals deceive one an-
other in the sense that humans deceive one an-
other, then you would have really definite
evidence that animals are doing some fairly
complex cognitive operations in their social
interactions. The study of deception, which
focuses on the study of communication, is a
study in which w e  use communication as a
kind of window on animal minds.

Seyfarth and Cheney say animal deception
may be a sign that animals can think, reason and
plot strategies. n September 1987

W The Price of Poaching
Ivory poachers do more than kill elephants in

Africa; they kill the way elephants learn to be ele-
phants.

The value of ivory has risen so much that some
speculators buy it as a hedge against inflation.
High ivory prices have also promoted poaching
and created a serious threat to African elephants.

Diana McMeekin, vice president of the non-
profit African Wildlife Foundation, says poachers
kill tens of thousands of African elephants every
year. An estimated 700,000 elephants still roam
Africa, but McMeekin says many of them are ba-
bies or juveniles.

The poachers are going after the older, larger
animals with the larger ivory tusks, and they
are leaving behind groups of animals who are
without leadership.

McMeekin says this can be devastating because
elephant offspring are much like human infants:
They depend heavily on their parents.

They  have to learn how to be elephants. They
can walk when they’re very small, but other
than that they’re just like human babies.
They suck their trunks when they‘re nervous,
and they depend totally on their mothers and
their adult female relatives for about 13 years
of their lives before they are independent at
all. And even in the case of the females, they
stay with their mothers and their aunts all of
their lives. So when they lose the adults, they
lose the culture of being elephants, and we’re
now seeing groups of babies and juveniles
and teenagers huddled together in confused
little lumps, just wandering around, not
knowing what to do to take care of themselves.

McMeekin says those elephants will be vulnera-
ble to predators and natural calamities. She says
they also may be unable to reproduce.

To reduce the financial incentive for poaching,
the African Wildlife Foundation is asking Ameri-
can consumers to stop buying ivory. n J u l y  1988



I Decoding Dolphinese
Humans have successfully trained dolphins to

perform tricks. Now scientists want to get on to
the more serious business-teaching them to talk.

Scientists at the Kewalo Basin Marine Mammal
Laboratory in Honolulu were among the first to
train dolphins in an artificial language that uses
hand signals and computerized sounds. Research-
ers there also have found that dolphins are sensi-
tive to many subtleties in a language.

Kewalo Basin psychologist James Ralston spe-
cializes in dolphin hearing and speech perception.
He says dolphins are sensitive to syntax, the order
of words. Much as humans know the difference
between a Venetian blind and a blind Venetian,
dolphins know the difference between taking a
surfboard to a ball and a ball to a surfboard.

Ralston says this has encouraged scientists to
go one step further in dolphin communication. At
Kewalo Basin Laboratory, the scientists are ready
to train two dolphins to communicate with them.

The goal of our current project is to train
them so we can have a two-way flow of com-
munication; that is, we can give messages to
them and they can give messages to us.

Ralston is designing a set of sound symbols
that both humans and dolphins can use to commu-
nicate with each other. Since dolphins vocalize in

 high-frequency squawks and whistles, Ralston is
creating a language that matches a dolphin’s capa-
bilities. He will use a keyboard synthesizer to
mimic the sounds. Ralston hopes to create a lan-
guage  similar to the dolphin’s, but he does not
want to duplicate their natural language and con-
fuse them.

Ralston says training the dolphins to use an ar-
tificial language could be relatively easy. He says
dolphins are curious, and they appear as willing
to communicate with us as we are with them.
    October 1987

n Magnetic Migration
Spring is on its way. The weather is warmer,

the snow is melting and the first robins are return-
ing north. But how do those birds know which
way to go?

Billions of birds migrate, some traveling thou-
sands of miles. And each year something guides
them to the same winter and summer homes. Zo-
ologist Tim Moermond of the University of Wis-
consin-Madison says they take directional cues
from the environment. And different birds use
these cues in different ways.

Moermond says birds may navigate by using
landmarks or the positions of the sun and stars.
They may even tell where they are by sensing
changes in barometric pressure, wind direction
and odors. But Moermond says when these cues
are absent or weak, birds rely on the Earths mag-
netic field to tell north from south.

Many researchers have verified this phenome-
non. In one experiment, scientists put magnets
around the necks of test birds. They hoped this
would interfere with the birds’ detection of mag-
netic force-and the birds did become disoriented.

Moermond says birds may also use the mag-
netic field combined with other directional cues.

Birds at night use the magnetic field to set up
how to tell where the stars are. They tell the
direction they need to go by the magnetic
field, but rather than just trying to con-
stantly follow that, they can check which
stars correspond to those directions and then
use the stars.

Moermond says researchers don’t know yet
how birds detect the magnetic field. But they have
a clue. Several years ago they found a magnetic
material called magnetite in the heads of pigeons.
Some think this is part of a sense organ that helps
birds find their way home in the spring.
n March 1985



n Eulogy for Orange Band
The sun set on another endangered species re-

cently with the death of Orange Band. He was the
last of his breed.

The extinction of plant and animal species is
often an abstract concept. Scientists and the media
constantly warn of threats to rare plants and unfa-
miliar animals in far-off jungles. But to most of us,
extinction rarely strikes home.

That’s not the case for a team of biologists at
Discovery Island Zoological Park in Florida’s Walt
Disney World. On Tuesday, June 16th,  1987, they
witnessed extinction firsthand. Orange Band, the
world’s last dusky seaside sparrow, died of natu-
ral causes at the age of 12. With him passed the se-
crets of countless generations of little brown birds
that once filled the coastal marshes of Florida.

Discovery Island biologist Charles Cook says
Orange Band’s death came as a blow to the scien-
tists who had worked for years to preserve his
kind.

The people who had worked with the bird, of
course, are saddened by the realization that
a n  extinction has occurred. The last of a true
wild creation is gone.

But though the last dusky is gone, Cook says
the little bird’s genes are still viable, thanks to
some modern genetics. Scientists have preserved
much of the dusky’s genetic material through
breeding. The last captive duskys were bred with
close relatives, Scot’s seaside sparrows. Cook says
the Discovery Island zoo has a complete set of the
dusky’s male and female genetic material living in
a number of the sparrow hybrids. One female
bird is 87.5 percent dusky and looks virtually iden-
tical to a purebred. Cook and other scientists hope
they can breed a colony of these hybrids and pass
on at least a portion of the heritage of Orange
Band and his fellow dusky seaside sparrows.
w July 1987

n Protecting “Our” Birds
As fall progresses in the upper Midwest, many

of the region’s birds will take wing for warmer
parts. It‘s easy to think of these migratory crea-
tures as “our” birds. After all, they may be escap-
ing the cold-like tourists on vacation-but they
really live here.

The notion that these birds belong to our re-
gion is now being challenged. Ornithologists
point out that nearly half the species that breed in
the North spend only about 10 weeks building a
nest and raising their young before heading south
once more.

More than half of our land birds live most of
the year in Mexico, the Bahamas, Cuba and other
Caribbean islands. There they occupy smaller
land areas and must change their habits. For ex-
ample, some species that are very territorial and in-
dependent up north concentrate in large flocks in
the south.

Some birds also change their food sources. The
eastern kingbird, for example, switches from in-
sects to the fruits of certain trees. In scattering the
seeds, it propagates new trees.

Despite the adaptability of migratory birds, or-
nithologists worry about the steady loss of winter
habitat. The forests that small land birds depend
upon in Central America and the Caribbean are
disappearing. Scientists say the loss of one acre of
this habitat in Mexico has the same effect on bird
populations as the loss of eight acres of natural
habitat in the northeastern United States and Can-
ada.

Wildlife advocates admit it won’t be easy to de
velop conservation programs with Central Ameri-
can countries that are beset by urgent economic
problems. But they say it is essential if we are to
preserve “our” North American birds.
n September 1982



I A Seabird  Sanctuary
In Florida, dead or dying brown pelicans dan-

gle from coastal mangrove trees. On some
beaches, sea birds hobble about-crippled by bro-
ken wings or sick from infected wounds.

These grim sights do not appear in Florida’s
travel brochures, but they are a tragic result of the
state’s popular shore fishing. While floating
under piers and bridges, many brown pelicans be-
come entangled in fishing hooks and lines. Others
actually dive at lures and baited hooks, mistaking
them for fish.

Too often, fishermen then cut their lines, believ-
 ing they are freeing snagged birds. Unfortunately,
 the tough, long-lasting monofilament line may en-

tangle a birds wing. If the bird does get airborne,
the weighted line may swing in circles, winding
around the birds body or legs. Eventually, the
line may catch on a tree, and the bird may die by
hanging.

Since 1971, the Suncoast Seabird Sanctuary
near St. Petersburg, Florida, has treated more than
10,000 seabirds. The staff now includes 12 veteri-
narians who donate their services. Most of the
feathery patients are brought to the sanctuary by
people. In one of nature’s mysteries, a few
wounded pelicans  fly or walk into the sanctuary
every week -even birds that have never been

 treated at the facility before.
Most of the birds survive. Those permanently

 
crippled either stay in the open-air sanctuary or go
to a protected park. Many of the grounded birds

 do their part by mating and producing offspring.
Despite such measures, the brown pelican is an

endangered species. With the support of several
oil companies, the Suncoast  Seabird  Sanctuary is
using radio, TV and posters to show fishermen
how to share Florida’s bridges and piers with its
trusting native birds. n July 1982

n Migrating “Cans”
V-shaped patterns will soon fill the Midwest-

ern sky as ducks and geese head south for the win-
ter. But many of these birds are having to reroute
their flight paths and change their resting spots as
people alter the environment.

Canvasback ducks, for example, commonly
called “cans,” once migrated along the lower Fox
and Illinois rivers. Eighteenth century French ex-
plorers wrote that waterfowl “blackened the sky”
above the lakes of the Winnebago chain in Wiscon-
sin. That heavy migration of ducks-about three-
fourths of the world’s canvasback population-is
seen now over the upper Mississippi River.

Why did the “cans” change course? Biologists
point to declining water quality in the Illinois
River and the Winnebago-area lakes. Pollution,
sedimentation and turbidity have killed many of
the aquatic plants in these waters, and it is on
these plants that the canvasbacks depend.

Ducks stuff themselves with calories during
their migratory stops to power their long flight
south. The cans’ favorite energy foods-wild cel-
ery and arrowhead plants-have mostly disap-
peared from the Illinois River and the Winnebago
lakes, so the ducks have shifted their course to the
upper Mississippi, where these aquatic plants still
abound.

But with so many ducks crowded into one
place, disease or an oil spill might devastate the
population. And a decline in the Mississippi’s veg-
etation could leave the canvasbacks nowhere else
to go.

Biologists say these resting areas need protec-
tion. They recommend soil conservation practices
to halt sedimentation of the river and wave barri-
ers to prevent shoreline erosion. It is crucial, they
say, that these natural waysides be preserved if
canvasbacks and other migratory waterfowl are to
survive. H September 1982



n Competition from Abroad
Foreign competition is almost as big a head-

ache for some ecologists as it is for American busi-
ness. But in this case, the fearsome opponents are
plants and animals brought to the United States
from abroad-sometimes intentionally, sometimes
by accident. And the victims are native plants and
animals that just can’t keep up.

Becky Brown is an ecologist at the University
of Wisconsin-Madison. She says exotics, as they
are called, often get a foothold in this country
through some sort of ecological disturbance. From
there, she says, they can go a couple of different
ways.

In some cases, the exotics are successful spe-
cies. If you wait long enough they’ll work
their way back out of the system and move on
to a disturbance somewhere else, and your na-
tive species will come back. However, in
some cases. . . . . for instance, the schinus, the
Brazilian pepper tree in south Florida, is very
well adapted to grow in the very nutrient-
poor, thin soils in the pinelands. And so once
that species becomes established in the under-
story of these pines, it is able to out-compete
the species that were there before.

It may not matter to the average person what
kinds of plants and animals live in an area. But it
makes a big difference to people who are trying to
preserve or restore natural wildlands such as prai-
ries and forests. Many ecologists will go to great
lengths to get rid of persistent exotics.

Sometimes they prevail. Other times they do
not. Once a hearty invader gets established in a
new land, halting its spread can be next to impossi-
ble. But Brown says it’s worth trying where the in-
tegrity of a natural area is at stake. And such is
the case in more and more natural areas, where
disturbances from human activities are opening
the doors to foreign competition. n June 1984

n Bring ‘Em Back Alive
Kids a couple of generations ago thrilled to the

written adventures of Frank Buck. With the proud
boast that he would “bring ‘em back alive,” Buck
scoured the remote corners of the world to capture
wild animals for zoos and circuses.

But times have changed. Civilization is en-
croaching upon wilderness areas, dividing them
up into ever-smaller patches. Many endangered
species live in Third World nations, which under-
standably focus more attention on meeting human
needs than protecting wildlife, so zookeepers-
now more concerned with preserving wildlife
than exploiting it-have turned to breeding many
of their own animals.

Unfortunately, breeding captive animals dimin-
ishes genetic diversity. And zoo animals have gen-
erally become too domesticated to survive if
returned to the wild.

The National Zoo in Washington, D.C., is con-
fronting this dilemma. The zoo opened a Conser-
vation and Research Center in Virginia in 1975.
This 4,200-acre  facility is devoted to propagating
rare and endangered animals. Besides using new
animal breeding techniques, the center’s veterinari-
ans and biologists are trying to reproduce the diet,
habitats and behaviors of the animals in the wild.
These efforts are designed to preserve the animals’
natural traits and help some of their offspring rees-
tablish the species in protected game parks.

Until recently, zoos had saved only two species
from extinction by captive breeding-a Chinese
deer and a Mongolian wild pony. But zoos have
begun operating more scientifically. Retiring Na-
tional Zoo director Theodore Reed says zoos will
be the preserver of endangered species if develop-
ing countries cannot stem the continuing loss of
wildlife habitat within their borders.
n September 1984



I Critter Care H River Refuge
When you see an infant animal in the wild by

itself, you may think it needs help. But a wildlife
One of the nation's most heaviIy used wildlife

specialist says leave it alone.
refuges is close to many cities. But most of the
people who visit it don’t even know it’s there.

As spring approaches and the weather warms,
the countryside fills with newborn animals. Dur-
ing spring and early summer, you may see these
baby creatures sitting in the wild without a parent
in sight. You may think they’ve been abandoned,
but that probably is not the case.

Nancy Frank, director of the Wildlife Animal
Rehabilitation Center in Milwaukee, says adult ani-
mals frequently leave their infants unattended, but
they rarely forget them.

The Upper Mississippi River Wild Life and
Fish Refuge nestles against the banks of the Missis-
sippi River along a 280-mile stretch from
Wabasha,  Minnesota, to Rock Island, Illinois. Ac-
cording to Tex Hawkins, it has many unique fea-
tures.

Parents, birds especially, don’t stay with one
individual baby all the time. Once the baby
has fledged from the nest, it’s on its own dur-
ing the day. The parents come by and feed
the baby, and then they feed its siblings, but
then they may be in the next yard or so-they
may be quite a ways away from the baby.
Generally speaking, though, if you sit and
watch, you’ll see the parent birds come back,

Frank says people who think they’re helping
orphans bring thousands of baby creatures to the
Milwaukee wildlife center every year. But many
of these animals do not need any help, and Frank
says even when an infant animal has been aban-
doned, the parent probably left it for a reason.

The best thing to do is to leave nature alone.
Let nature take care of itself. We've often
found that when an animal has been aban-
doned, there’s some biological reason for it.
Even if we take it in and nurse it, there some-
times is something else wrong that causes its
demise, and so it might have been best that
we had left that animal alone to begin with.

Frank says if you must move an infant wild ani-
mal, put it in a darkened, padded box to help re-
duce stress on it, and then take it to a game
warden or licensed rehabilitator for treatment.
I February 1988

Hawkins, conservation officer at the refuge,
says it is an invaluable wildlife sanctuary, espe-
cially for waterfowl. It is a major stopping point
on the migration route of the tundra swan, and in
the fall nearly three-quarters of the world popula-
tion of canvasback ducks gathers there. But in ad-
dition to abundant wildlife, the upper Mississippi
refuge has many human visitors.

There are over three and a half million visits
to the refuge every year, and maybe as many
as 10 million people living within easy driv-
ing distance. It could get a lot of additional
use in the future if the facilities are developed.

Because the refuge is so spread out and has no
major entry point or visitor center, Hawkins says,
most visitors are not aware they’re in a national
wildlife refuge.

The majority of people really don‘t conceive
that the refuge exists. They’re utilizing it
without even knowing it, and that‘s a danger-
ous situation. They need to be aware that it’s
there, that it’s special, and it needs protection
and care.

Besides human impact, there's the river itself-
one of the major transportation routes through the
heart of the nation. The heavy barge traffic can
create problems for wildlife, as can the locks and
dams needed to keep the traffic flowing.

According to Hawkins, wildlife managers face
a difficult task: balancing the needs of people, com-
merce and nature. n October 1985



n Phoenix from the Ashes
Last summer’s fires in Yellowstone were a trag-

edy to many people. But to others, they were the
best thing to happen in a hundred years.

Fire scorched three-quarters of a million acres
in Yellowstone National Park last summer. It was
the biggest burnoff  in the park’s history. Many
people saw the spectacular blazes as a national di-
saster and criticized the National Park Service for
letting them get out of hand.

But ecologists say the fires were long overdue.
Over the next few years, they say, the park will
blossom with new wildlife habitat and more ani-
mals, and the benefits will be felt well into the next
century.

The tourism industry contends that park visi-
tors want their geysers framed by sweeping for-
ests, not charred stumps and fields of fireweed.
Yellowstone public affairs officer Joan Anzelmo
says the argument pits park ecology against park
economy.

If you could take the developments out of here
and you could take the towns that obviously
depend on the tourism flow out of here and
just took it purely from a biological stand-
point, just purely from the benefits to the eco-
system, there will be long-term benefits to the
ecosystem. You know, new habitat has been
created by
mals will

where fires have burned, the ani-
benefit in the long run, and fire has

been an integral part of this forest for thou-
sands and thousands of years. But again, in
1988 you have many, many things to take
into consideration.

In the wake of last summer’s fires, Interior Sec-
retary Donald Hodel announced that the Park Ser-
vice will fight all future fires in national parks.
Ecologists say that’s a mistake because fires are
natural events that preserve ecological diversity.
In the long
parks are

run, they say, Yellowstone and other
better off with an occasional blaze.

n October 1988

n Creatures in the Hold
A lot of marine life is stowed away in the

holds of modern ships.

When ocean freighters and tankers sail without
cargo, they carry ballast to remain stable on the
open sea. Wooden sailing ships once carried rocks
or sand as ballast. Modern ships use millions of
gallons of seawater stored in their holds and bal-
last tanks. The ships discharge the seawater in har-
bors before they take on cargo.

James Carlton, a marine ecologist at the Univer-
sity of Oregon, says modern vessels, when they
take on ballast water, become giant aquariums
filled with marine life. To help determine how sea-
water stowaways might affect marine environ-
ments on the West Coast, Carlton examines
organisms he finds in the ballast water of ships
that visit Oregon’s Coos Bay.

We’re seeing a surprisingly wide diversity of
organisms in the seawater ballast, even more
than we expected. We see a lot of truly plank-
tonic organisms-copepods, which are small
crustaceans distantly related to the shrimps
and crabs; we also see a lot of larval forms,
the juvenile stages, of many bottom-dwelling
or benthic species including clams, crabs,
shrimp, other small crustaceans and snails.

Carlton says ships full of seawater ballast also
can carry new species to freshwater environments.
He says ocean vessels that enter the Great Lakes
have released juvenile European flounders and
Chinese mitten crabs into the lakes. Although the
creatures were able to reach maturity, they were
unable to reproduce.

Carlton says the use of seawater as ballast has
grown since World War II along with the size and
number of ocean-going ships. However, the envi-
ronmental effects of this practice are still undeter-
mined. n February 1988



I Musseled  Out
When European naturalists first explored

North America, they reported finding more than a
thousand species of clams and mussels in the Mis-
sissippi River and its tributaries-an astounding
number compared to the handful in the rivers of
Europe.

David Heath, curator of mollusks at the Univer-
sity of Wisconsin-Madison Zoology Museum, says
little more is known about the biology of these
river-dwellers today than when they were discov-
ered. But one thing that is known, he says, is that
clams and mussels are not as plentiful in the Mis-
sissippi as they used to be.

The Higgin’s eye mussel-one of the few that
have been studied-is a good example. It once
ranged from the Twin Cities of Minnesota down
to the mouth of the Missouri River. Heath says
sewage to the north and sedimentation from farm-
land erosion to the south have greatly reduced the
range and numbers of the Higgin's eye. In fact,
the mussel is now included on both the Wisconsin
and federal endangered species lists.

Heath says the river’s dams also take their toll
on the Higgin’s eye and its Mississippi River cous-
ins. Tiny young clams and mussels begin life float-
ing downstream until they land on fish and
become parasites. Where dams prevent those fish
from migrating upstream, the mollusks cannot re-
turn to the favorable habitats from which they
came. As a result, their species gradually disap-
pear from those stretches of the river.

That’s not all. Heath says where dams slow
the Mississippi’s current, silt settles behind them
and can smother clams and mussels on the river
bottom. Besides that, the creatures need a steady
current to carry food to them, and dams can cut
off their food supply.

The Higgin’s eye mussel is the only Mississippi
River mollusk listed as endangered or threatened.
But Heath says that doesn’t mean the rest are thriv-
ing; it’s iust that nobodv knows for sure how
they're doing. w May 1985

H Sterile Aliens
Scientists are developing a new way to eradi-

cate sea lampreys from the Great Lakes. They are
not tying to kill lampreys; they’re tying to keep
them from being born.

Eels known as sea lampreys entered the Great
Lakes years ago through waterways built to allow
shipping between the upper lakes and the Atlantic
Ocean. During the 1930s and 1940s, sea lampreys
devastated populations of lake trout and severely
disrupted the ecology of the Great Lakes.

The United States and Canada responded to
the lamprey invasion with a chemical, known as
TFM, that helped kill young lamprey in streams
where the adult parasites spawn. Now scientists
are looking at other ways to wipe out lampreys
that remain in the Great Lakes and the streams
that feed into them.

Sterilizing lampreys is one option. This tech-
nique focuses on male lampreys for two reasons,
says James Seelye, chief of the U.S. Fish and Wild-
life Service office at Hammond Bay, Michigan.

Male lampreys are-for one thing-more eas-
ily sterilized. And also, we think that in the
process of spawning in normal lamprey popu-
lations, one male lamprey will service or fertil-
ize more than one female lamprey‘s eggs, and
so it makes more sense to sterilize the males
that might actually offset the reproduction of
one or two or three female lamprey rather
than the other way around.

Seelye says a promising sterilization method
uses a chemical called bisazir. The male lamprey’s
sperm becomes sterile after the lamprey is im-
mersed in the chemical or injected with it. Seelye
says field trials with bisazir may begin in 1989
after government agencies define safety proce-
dures for people who will handle the lampreys
and the chemical. n July 1987





n Pondering the Ponderous
Scientists in New Mexico have made an earth-

shaking discovery: They’ve found the remains of
the biggest creature known to have walked on
land.

Imagine an animal bigger than a dozen full-
grown African elephants. That’s how David Gil-
lette describes the 150-million-year-old  dinosaur
remains he’s excavating in northwestern New
Mexico.

Gillette, curator of paleontology at the New
Mexico Museum of Natural History, named the
discovery seismosaurus,  or “earth shaker.” He says
the 100-ton dinosaur stood two stories tall at the
shoulder and stretched 120 feet from nose to tail.
Seismosaurus was easily the biggest known land-
dwelling creature. Gillette speculates that this
plant-eater evolved to great size so it could fight
off attacks by allosaurs, relatives of the well-
known tyrannosaurs.

And allosaurus, as the dominant predator of
the time, was probably an ambush power
predator that would bowl over its prey. Now,
an adult allosaur  would weigh on the order of
three to four tons. With that much weight be-
hind them, it‘s to an animal’s advantage to
have weight to protect themselves.

That kind of weight had its problems, too. Gil-
lette says if seismosaurs stumbled, their joints
could have snapped under the strain of their shift-
ing weight. They were probably confined to flat,
forested land where they could easily keep their
balance and find protection from the hot sun. Gil-
lette says the beasts probably lived in lush river
valleys much like the area along today’s lower
Mississippi River.

So far, Gillette and his crew have dug out a
long section of the dinosaur’s tail and part of a leg.
Depending on how much of the skeleton lies
under the New Mexico desert, he says, it may take
10 years to recover the rest. n September 1986

n Tailing a Tale
Mythical beasts are hard to catch. But one

group of scientists is sure trying.

Around the world, tales abound of mythical
creatures: the Loch Ness monster, bigfoot  and the
abominable snowman. Most people are skeptical
about the actual existence of such creatures, but
scientists at the International Society of Cryptozoo-
logy take them seriously. The society, based in
Tucson, Arizona, is a clearing-house for informa-
tion on creatures known in folklore but not in sci-
ence.

Do not scoff. There are modern examples of
supposedly mythical creatures that in fact exist.
For instance, African natives once described a
huge, hairy, man-like creature that roared and
lived in trees. Western scientists wrote off these re-
ports as superstition until 1901, when the moun-
tain gorilla was first seen by a British explorer.
Then there is the coelacanth, a fish discovered in
the Indian Ocean in 1938. It was presumed extinct
for millions of years.

International Society of Cryptozoology  secre-
tary Richard Greenwell urges people to keep an
open mind about creatures of legend.

One cannot ignore anecdotal information or
information coming from what we generally
refer to as native peoples who report things
that science isn’t aware of, or if it’s aware of
it, doesn’t accept. There still are a lot of re-
mote areas that zoologists don’t get to, and
we should continue trying to uncover such in-
formation in the future.

Recently, researchers affiliated with the society
have investigated a legendary large cat in Mexico,
a dinosaur-like creature in central Africa and a
human-like beast known as bigfoot in the Pacific
Northwest. w March 1988



n Evolving Knowledge
In the minds of scientists, the concept of evolu-

tion is itself still evolving.

Many scientists no longer picture evolution as
a process of slow, gradual change. Geologist Peter
Sheehan of the Milwaukee Public Museum says it
happens in bursts.

In reality, there is a much more punctuated
style to evolution; that is, evolution often oc-
curs over very short periods of time, and we
go through long intervals of time where
there’s not much going on evolutionarily.

By very short periods, Sheehan means a few
million years. That’s brief, given the Earth’s five-
billion-year age.

Sheehan says bursts of evolution happen after
sudden and widespread extinctions of plants and
animals. Whatever the cause, extinctions lead to
an evolutionary battle between surviving organ-
isms for the food and shelter the extinct species
leave behind. The survivors change rapidly to as-
sume new roles. And once they divide up the
available resources, stability sets in until some
event causes another round of extinctions.

That pattern has occurred time and again. The
best-known example follows the disappearance of
the dinosaurs. They went from domination to non-
existence in less than a million years. The
dinosaurs’ demise caused a massive ecological re-
organization, and mammals came out on top.

Sheehan says the rise of mammals shows how
quickly organisms can evolve. During the reign of
the dinosaurs, most mammals were tiny creatures
that lived in rotting stumps and dined on grubs
and insects. They took what they could get. That
went on for a hundred million years, but as soon
as the dinosaurs died out, mammals burst forth in
shapes and sizes to fill the roles that once be-
longed to their reptilian rivals. Things have been
relatively stable ever since. n December 1987

n Count the Bites
Most people would do just about anything to

ward off mosquitos. That’s not true of William
Hilsenhoff. He actually waits for mosquitos to
bite him.

Hilsenhoff is an entomologist at the University
of Wisconsin-Madison. He has been known, on oc-
casion, to submit himself to a biting count.

On those occasions, Hilsenhoff bares his arm or
his back to ravenous mosquitos while an assistant
notes the kinds and numbers of species that accept
the offer. It’s not the most pleasant way to spend
an afternoon, but Hilsenhoff says it can reveal a lot.

The studies done on mosquitos have shown
that certain species feed on people and other
mammals. Other species feed on birds. There
are even a few species that feed exclusively on
reptiles and amphibians. The great majority
probably feed on mammals, and so from stud-
ies that have been done and from biting
counts, we know which species are really
bothersome to people.

Based on these biting counts, Hilsenhoff has
found that only three or four of Wisconsin’s 50 spe-
cies of mosquitos bother people. One of these,
Aedes vexans, lays its eggs in temporary pools that
are flooded in late spring and summer. A single
square-foot puddle in one of these areas can pro-
duce as many as 100 mosquitos a day.

Some mosquitos can carry serious diseases like
malaria and encephalitis. But Hilsenhoff says the
threat from mosquito-borne diseases is very low in
the United States. The insects are more of a nui-
sance here than anything else. Unfortunately, at-
tempts to reduce their populations are usually
costly or ineffective, so Hilsenhoff recommends a
good mosquito repellant against the voracious lit-
tle bugs. W June 1982



I The Mosquito Hawk
While wandering along a lake or stream, some

of us may flinch as a dragonfly darts across our
path. Its menacing nicknames-“horse stinger”
and “devil’s darning needle”-do little to relieve
nervous regard for this shimmering-blue, double-
winged aerial acrobat.

But we have nothing to fear and much to appre-
ciate in the dragonfly. According to Michigan’s
Audubon Society, the flying insect is harmless to
people, but true to its other moniker-the "mos-
quito hawk"-the dragonfly voraciously hunts
down mosquitos, flies and other winged insects.
In fact, a town in Maine imports thousands of
dragonflies every year to control mosquitos.

The dragonfly’s most prominent feature is the

E
air of bulging eyes that occupy almost its entire
ead. The lens of each eye has more than 30,000

facets. As its head swivels freely on its neck, the
dragonfly easily detects movements 120 feet away.
All this makes it a ruthlessly efficient predator of
mosquitos and such agile insects as gnats and
midges.

Other notable features of the dragonfly are two
pairs of nearly transparent wings that are out-
stretched even at rest. The wings appear fragile
but are strongly braced with a network of tiny
struts. A complex set of muscles controls the
wings, enabling the dragonfly to hover and then
veer off at speeds up to 30 miles an hour. In these
flights, its feet-curled forward to form a basket
under its body-scoop up mosquitos and other
prey.

So when you spy a dragonfly darting your way
this summer, you should not flinch. Contrary to
folk lore, the devil’s darning needle is not going to
stitch up your ears. It’s more intent on snapping
up mosquitos, and it should be honored as one of
our greatest friends. n August 1984

n Nature’s Pesticides
Insects eat almost half of the world’s agricul-

tural crops. And although scientists continue to
add new weapons to their pesticide arsenals, victo-
ries against crop pests are usually short-lived.

Scientists, however, have taken a new tack in
their battle against crop-eating insects. They have
discovered natural agents such as fungi, bacteria
and viruses that all help control crop pests.

In some countries, insecticides consisting of
fungi are widely used to combat pests that attack
crops like apples and corn. Mallory Boush, a Uni-
versity of Wisconsin-Madison entomologist, says
certain species of fungi act as biological pesticides
by attacking and killing insects. He says fungal
spores attach themselves to insects and work their
way into the bugs’ bodies.

The spore germinates on the outer wall or in-
tegument of the insect and, through enzy-
matic action, actually breaks down this outer
wall, and then the fungal development takes
place within the body of the insect.

Boush says fungi have some clear advantages
over conventional insecticides. For example, they
are natural agents that do not pollute the environ-
ment. Unlike chemical pesticides, fungi are host-
specific, meaning they attack just one or two kinds
of pests. This selectivity prevents the killing of
beneficial insects like lady bugs that also prey on
insect pests.

Although fungi show promise, they are not
problem-free. Boush says weather conditions such
as humidity and temperature must be just right
for the fungal spores to germinate and grow on in-
sects. But scientific study continues, and some
day fungal insecticides may be commonly used to
protect valuable crops. m March 1984



n No Picnic
A tiny insect from South America is making

life miserable for people in the southern United
States.

Since stowing away on ships from Brazil in the
1930s,  red fire ants have infested nine southern
states. And despite the best efforts of science, they
continue to spread.

Entomologist Ann Sorenson of the Texas De-
partment of Agriculture in Austin has studied fire
ants for seven years. She says they’ve earned their
name.

They’re a very aggressive ant. They will
readily defend their mound, they will readily
sting, and they can sting repeatedly. And
their sting causes a fiery sensation.

Sorenson says for most people, fire-ant stings
are a painful nuisance. But for a few, they cause a
dangerous allergic reaction. Fire ants are bad
news for farmers, too. Sorenson says they can
harm citrus and soybean crops and are said to
have stung newborn calves to death. Besides that,
their hardened mounds, often three feet tall, have
damaged farm machinery.

Fire ants naturally spread up to 15 miles each
year, and Sorenson says they can travel much far-
ther by hitching rides on trucks. To control the
problem, Texas restricts the transport of nursery
plants and sod and encourages pesticide use for
local infestations. But Sorenson says getting rid of
fire ants isn’t likely soon.

It would be next to impossible for us right
n o w to eradicate this ant, based on what we
know about it. What we are trying to do is to
bring it under control, to get people tempo-
rary relief where there are heavily infested
areas.

Sorenson says scientists are studying how fire
ants reproduce and search for food in hopes of
finding a natural way to rid the South of the im-
ported pest. n October 1985

n Leave it to Beavers
For six years, beavers out West have been

working with the federal government on several
critical soil erosion projects. The collaboration be-
tween nature’s buck-toothed construction engi-
neers and the Bureau of Land Management is
reducing the loss of land and stream-side mead-
ows in southwest Wyoming.

Since 1900, about 80 percent of these valuable
lands in Wyoming have been destroyed by ero-
sion. The problem started with herds of cattle
munching away the willows, aspens and poplars
alongside the streams. When these trees disap-
peared, beavers no longer had the materials to
build their dams and lodges. Without beaver
dams to slow the currents, the streams became
ever-deepening gullies.

But in 1977, a Bureau of Land Management bi-
ologist saw beavers struggling to build flimsy
dams using sagebrush-the only material avail-
able. It occurred to him that with  a little help, the
beavers could control erosion better and certainly
at less expense than the government.

And so the feds bought some cut-down wil-
lows, aspens and poplars and gave them to the
beavers. Critics saw the project as simply a wel-
fare program for the animals. But the eager bea-
vers held up their end of the bargain, building and
maintaining a series of effective river impound-
ments.

On one five-mile stretch, soil erosion dropped
from 109 tons a day to just four tons. On another
once-barren shoreline, vegetation now extends 30
to 40 feet inland from the bank. And the entire
beaver dam project has cost less than $6,000.

Success has apparently made beavers and bu-
reaucrats into partners. This fall, they’ve extended
their enterprise to eroding streams in northern
Utah. n November 1983
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n A Break for Bats
A conservation group says bats have gotten a

bad rap.

Bats are not vicious, they rarely transmit rabies,
and they do not entangle themselves in people’s
hair. But myths about bats persist.

Bat Conservation International (BCI) hopes to
change that. The Austin, Texas-based group is
working to preserve bat habitat and to educate the
public about the vital role bats play in ecology.
BCI ecologist Paul Robertson says, for example,
that the growth and productivity of tropical for-
ests depend on bats.

Bats in tropical areas are extremely impor-
tant as pollinators of plants of many different
types, and they also are very important seed
dispersers.

Robertson says most of the 39 bat species in the
United States serve a different but equally impor-
tant function.

They eat prodigious amounts of insects. Each
species seems to have a different sort of palate
for insects: Some prefer one form of insect,
some prefer another form. But in general
they’re extremely valuable in just controlling
insect populations.

Robertson says many of the insects that bats eat
are crop pests and mosquitos. The most spectacu-
lar bug hunters fly out of a cave north of San Anto-
nio, Texas.

Every night those bats go out on a feeding
foray. Twenty million bats-it takes two
hours for them just to get out of the cave.
They go out on a feeding foray, and during
that time, a conservative estimate of what
they eat is one-quarter of a million pounds of
insects a night.

Robertson often takes college students to stand
at the entrance of the cave as the Mexican free-tail
bats rush by. He hopes
fear of bats. He says a ch

people will get over their
ange of attitude would

help protect bat habitat from development, vandal-
ism and other threats. n August 1987

n Bear Facts
Go to the zoo on a summer day and you’ll

probably see people tossing marshmallows to doc-
ile bears. There’s little indication of the strength,
intelligence and wildness of these magnificent om-
nivores.

In the wild, bears are solitary, wary of people
and most active at night. They are also unpredict-
able in their encounters with humans.

Black bears and grizzly  bears are the only two
species that live in the lower 48 states. Black bears
are, by far, the more widespread and abundant.
Despite their name, they are often brown, cinna-
mon, even blond. From tiny cubs weighing just a
few ounces at birth, they grow into muscular
adults of several hundred pounds. Upright on
their short, stocky legs, they stand about six feet
tall. In spite of their bulk, they are excellent tree-
climbers. And apart from man, they have no natu-
ral enemies, though they will always yield to the
larger grizzlies when the two meet.

As many campers know, black bears eat almost
anything. They have strong jaws with both long,
pointed canine teeth and flat molars enabling
them to eat a wide variety of vegetable and animal
foods. Although they can reach speeds of 25 miles
an hour when chasing prey, they are generally too
slow to catch deer, elk or moose, so they settle
mostly for nuts, berries, honey and small animals.

Black bears once lived throughout North Amer-
ica. Over time, civilization and hunting have re-
duced their range. But unlike their cousins the
grizzlies, who seem to need true wilderness to sur-
vive, black bears have shown an uncanny ability
to adapt. There are still an estimated 150,000 of
them in this country, and they continue to thrive
in all but a dozen states. n August 1982



n Caring Killers
Killer whales are hunters with impressive cre-

dentials. They grow up to 30 feet long and weigh
as much as nine tons. They have more than four
dozen razor-sharp teeth. Even their name is sober-
ing.

But those who know them say killer whales
have another side that dispels their nasty image.

Researchers at the Moclips Cetological Society
in Friday Harbor, Washington, have studied the
animals’ social life. Their results show that these
largest members of the dolphin family are not
wanton killers. Rather, they are intelligent mam-
mals with strong family ties.

Killer whales, also called orcas, live in close
family groups known as pods. Pods range from
10 to 50 animals and stay together year-round.
The members hunt, play and care for the young to-
gether. Richard Osborne, a biologist with the
Moclips Cetological Society, says some whales
even specialize in child-rearing.

We have females that are closely associated
with mothers, who have never given birth to
calves themselves but always seem to take
care of the next-oldest calf every time a cer-
tain mother gives birth to a new whale.

Osborne says these female whales, called “aunt-
ies,” don’t always baby-sit alone. Sometimes the
males take over.

Part of the reason orcas can maintain such a
complex social life is their skill at communicating.
They use a system of clicks and whistles to com-
municate between pod members and between the
pods themselves. Moclips scientists have discov-
ered that each region, and even each pod, has a
distinct dialect. This enables individuals to recog-
nize pod members and helps different pods iden-
tify each other.

Unlike some whale species, orcas have a
healthy world population. And the work of scien-
tists on the Washington coast is helping it stay that
way. n February 1984

n Look Out for Swimming Elephants
Boaters and swimmers enjoying Florida’s

warm coastal waters may be surprised to see a
large creature swimming near the water’s surface.
It looks like a walrus without tusks, but it’s not.
It’s a West Indian manatee.

This marine mammal shares a common ances-
try not with the walrus or seal but with the ele-
phant. Although it has no trunk, the manatee’s
leathery hide, sparse hairs and fingernails on the
flippers do resemble characteristics of the ele-
phant. Its size is elephantine as well. It can grow
up to 15 feet long and three feet high and weigh as
much as a ton.

About a thousand manatees inhabit the coastal
and inland rivers of Florida. Although 17 sanctu-
aries exist there to protect them, manatees are still
in danger. These shy marine mammals have no
form of defense, including defense against people.
Because they have to surface for air, they often
swim in shallow water where they get hit by
speeding motor boats. This can inflict serious inju-
ries.

According to University of Florida wildlife spe-
cialist Margaret Kinnaird, propeller scars have be-
come a manatee’s identification tag. Kinnaird is
studying boat-related manatee injuries and deaths.
She hopes to find those areas in the sanctuaries
where injuries occur most often. Then manatee
warning signs can be installed and boat traffic
slowed or even prohibited.

Kinnaird says many swimmers and boaters
don’t know that manatees exist and are alarmed to
see them in the water. She stresses that public
awareness and good sanctuary management are
vital in protecting these gentle giants. n May 1983



H Gorilla Welfare
A bright idea has saved an endangered species

of gorilla from almost certain extinction in Africa.
Only about 300 mountain gorillas remain, iso-

lated in a small parcel of rain forest in east-central
Africa. Amy Vedder, a graduate student in zool-
ogy at the University of Wisconsin-Madison, has
studied the gorillas in Volcanos National Park in
Rwanda for the World Wildlife Fund. She says
their low numbers and limited range make them
especially prone to extinction.

Th
xwit

can’t live in any old forest, and along
the fact that they reproduce very  slowly,

they develop slowly, they have restricted dis-
tribution. That means they are a species
that’s vulnerable to problems of extinction. If
something else drives them to small popula-
tion sizes, they’re very vulnerable to becom-
ing extinct.

When Vedder began her studies in Rwanda, it
looked as though the mountain gorillas were
doomed. She discovered that poachers were kill-
ing many of the animals for their skulls, which
they sold as curios. Worse still, the Rwandan gov-
ernment was planning to clear almost half the rain
forest in the national park to raise cattle.

But Vedder and her husband, Bill Weber, who
also works for the World Wildlife Fund, helped
change all that. They persuaded the government
to promote the mountain gorillas as a tourist at-
traction. Weber organized daily tours to take visi-
tors to see the gorillas in the wild. He also trained
a regiment of park rangers to scout out snares and
clamp down on poachers.

Now, says Weber, gorilla poaching is down in
Rwanda. The country has dropped the cattle
ranching scheme because of a 12-fold  increase in
money spent by visitors to Volcanos National
Park, and there’s new hope for the mountain
gorillas’ survival. n February 1985

n Old King Clone
The Mojave Desert northeast of Los Angeles is

not one of the world’s most hospitable places. But
King Clone, possibly the oldest living thing on
earth, seems to like it.

Ten thousand years ago, when the last ice age
was ending, King Clone was already an old-timer
by human standards. Now, at the ripe age of
11,700 years, King Clone-a creosote bush-
claims the title of the oldest living thing on Earth.

For many years, scientists believed that the old-
est living organism was a bristlecone pine in Cali-
fornia, dated at nearly 5,000 years of age. But then
the researchers started looking at creosote
bushes-low, nondescript shrubs common in de-
serts throughout the southwest.

Creosote bushes grow by cloning, beginning
from a single seed. Each successive layer of low
branches develops roots on its own. Over time,
the bush spreads out into a ring, with a circle of
bare ground in the center. While a creosote bush
may look like a series of unconnected plants, ge-
netically it is one individual and functions as does
a single plant.

Using sophisticated techniques like radioactive
carbon dating, scientists are able to estimate the
rate at which the circle of a creosote bush expands.
Then, by measuring the distance from the outer
edge of the plant to the middle of the ring, they
can compute the age.

Creosote bushes with diameters of 30 feet or
more are relatively common in the Mojave Desert.
But the bush nicknamed King Clone is 70 feet
across, making it close to 12,000 years old.

By studying very old creosote bushes, scientists
hope to learn about the origins of the Mojave Des-
ert. Old King Clone will be around a while longer
for such research, thanks to the Nature Conser-
vancy. The private conservation group bought the
surrounding land because less than a mile away,
new houses are springing up. n May 1985



H The Tree that Started a War
If not for the white pine tree, the United States

of America might never have been. Take a look at
colonial history and you’ll see why.

The stately pines once dominated America’s
northern forests. They were so abundant in New
England that early settlers spent much of their
time just clearing pine trees off the land so they
could farm. As far as the settlers were concerned,
white pines were almost a nuisance.

England, on the other hand, considered the
trees quite valuable. Their tall, straight, light-
weight trunks made ideal masts for sailing ships,
so England passed conservation laws to protect
the trees.

That set the stage for conflict, as Wisconsin nat-
uralist Wayne Pauly explains.

By 1700, England had lost virtually all its for-
ests, so they knew what could happen. They
sent foresters over here to mark trees with the
king’s broad arrow, and that meant it be-
longed to the king. Well, pioneers being pio-
neers, they cut the trees down anyway. So
England sent spies over here. Well, spies
caught the men, but American judges, juries
and sheriffs wouldn’t arrest, try or convict a
man for cutting down a tree. I mean, that’s
silly! So England decided to take these men
over to Europe for trial. Now we’re getting
into the 1760s, 1770s. We're talking about a
hundred years of controversy over the white
pine trees. So that’s why the Revolution re-
ally started in the New England states to
some extent, because the white pine tree was
an economic and psychological reason.

Pauly says colonial settlers got mad just looking
at white pine trees, mad enough to go to war, and
during the Revolution they carried battle flags
whose designs included the white pine as a sym-
bol of their anger and determination.
H September 1982

n Autumn Kaleidoscope
Glorious golds. Picturesque purples. Resilient

reds. The greenery of summer bursts into a kalei-
doscope of color during clear, crisp autumn days.

Fall foliage can be spectacular. But have you
ever wondered what causes the dramatic change?

Throughout the summer, trees produce food
through photosynthesis. Chlorophyll, the sub-
stance that gives leaves their green color, captures
the sun’s energy to power the process. The cooler
temperatures and shorter days of early fall cause
trees to slow down. They use up their chloro-
phyll, and the green tint of the leaves fades.

Yellows and oranges once hidden by chloro-
phyll now show through. Elm, birch and poplar
are just a few of the trees that light up like gold.

Maples and red oaks, meanwhile, flame with
scarlet and purple. As these trees slow down for
the winter, sugars get trapped in their leaves and
sunlight turns the sugars to a red dye. The more
sugar in a leaf, the darker the red.

The timing of the color change depends on the
kind of tree, its location and the weather. Gordon
Cunningham, a University of Wisconsin-Extension
forestry professor, says a sunny, dry, cool autumn
usually gives the most brilliant display. The
brightest foliage peaks in the north around mid-
September; then this kaleidoscope of colors rolls
southward through October. n September 1982



H Better to Light than Fight?
Fires sweep through the foothills of southern

California with alarming frequency. Each fire
seems more devastating than the last. People say
California’s chaparral, a forest of stunted trees and
brush, seems almost designed to burn.

The critical time is fall, when the hot, dry Santa
Ana winds and low humidity combine to make
the chaparral extremely flammable. A single bolt
of lightning, a bit of human carelessness or an
arsonist’s match can set it ablaze. And once a
chaparral fire begins, there is little anyone can do
to keep it from roaring off on a destructive ram-
page.

Tom Bonnicksen is a forestry professor at the
University of Wisconsin-Madison who has studied
chaparral wildfires. He contends they are inevita-
ble and says conventional attempts to put them
out can be counterproductive.

Here we have a situation where we can’t pre-
vent ignitions from occurring. We can’t stop
lightning, can’t stop accidents, can’t stop the
deviant individual. If you did succeed in put-
ting out most of the fires, the fuels would
gradually accumulate to the point where they
would inevitably burn again.

Bonnicksen says suppressing wildfires allows a
buildup of dead limbs and other plant material,
and that only assures the next fires will be larger,
hotter and more intense.

Instead of just fighting chaparral fires, he says,
it would be wiser to burn patches of brush deliber-
ately from time to time under controlled condi-
tions. That would reduce the chances of wildfires
raging over large areas later. And according to
Bonnicksen, controlled burning would cost a lot
less than conventional fire fighting.

In other words, it may be better to light than
fight. n October 1982

n Now That’s a Big Tree
They come armed and ready to bag their

quarry. They’re the big-tree hunters, tape mea-
sures in hand.

If you spot a group of people sizing up that
giant oak tree in your front yard, don’t panic.
They may be looking for a new champion for the
American Forestry Association’s National Register
of Big Trees.

The private association, based in Washington,
D.C., is looking for the biggest individual in each
of 850 tree species growing wild in the United
States. To become a champion, a tree must be the
tallest and have the largest girth and widest crown
of any of its kind. New champions are not easy to
find. Some record-holding trees have reigned
since 1940, when the American Forestry Associa-
tion established the register.

Deborah Gangloff, director of the National Reg-
ister of Big Trees, says honoring the leafy giants
encourages appreciation of trees in general.

It’s basically a promotional program to com-
municate the benefits of all trees everywhere
to people by focusing on those of unusual
size. It’s sort of a Ripley’s Believe It Or Not
of trees. And our main point is to get people
out there learning about trees, learning how
they’re measured, and learning to identify
them, which is the number one step.

Gangloff says the program helps students from
grade school to graduate school identify trees. She
says everyone can get involved.

The big-tree hunters we rely on are just peo-
ple interested in trees: They‘re not necessar-
ily professional foresters. They spend their
time looking around the forest for the giant
trees, and then they send me a nomination.

The American Forestry Association publishes
the locations of champion trees every four years.
Landowners often designate them with a plaque.
Only Alaska, Wyoming and Nebraska have yet to
locate a champion within their borders.
W November 1988



I Bush League Defense
It’s tall, green, and so mean that the U.S. Ma-

rine Corps nicknamed it P.T.-short for pain and
terror.

Its scientific name is trifoliate orange, and it’s a
bush that grows wild throughout Tennessee. A
member of the citrus family, it makes a tall, hand-
some hedgerow. Glossy green leaves cover the
bush from March to October. Pretty white flowers
bloom in the spring.

But the plant’s good looks cannot hide its ag-
gressive personality. Mike Pardon is marketing
manager for Barrier Concepts, Inc., of Oak Ridge,
Tennessee. He says when planted as a hedgerow,
trifoliate orange creates a formidable barrier
against trespassers. It is, he says, one vicious-
looking bush.

The thorns range anywhere from one inch up
to five inches long. And it‘s a very dense
mass of limbs all intertwined together. So it’s
impossible to get through.

Pardon’s company markets trifoliate orange as
a product called the Living Security Fence, and the
U.S. armed forces are among its most enthusiastic
fans. The Marine Corps calls it P.T.-as in pain
and terror. Pardon says the thorny wall gives
would-be intruders second thoughts.

Most people can go across a chain-link fence
in about three seconds, and it may take them
an hour or half an hour to even think about a
way to go across a hedgerow like this.

Government agencies are not the only ones
planting P.T. Pardon says suburbanites as far
north as Grand Rapids, Michigan, have invested in
living security fences. So don’t be surprised if one
day you find your neighbor posting a sign with
this ominous warning: “Beware of Hedge.”
n December 1988

n Distress Signals
When they’re thirsty, plants call for help. But

who hears them?

That house plant in your window may be
screaming out for water. You cannot hear it, but
it’s possible that insects can.

When plants dry out, vein-like tubes inside
them snap and let out high-pitched chirping
sounds. A plant may chirp for up to six weeks
before it dies of thirst. These distress calls are too
high-pitched for people to hear. But special
recording equipment can capture the sounds in
a laboratory. That allows scientists like Robert
Haack to study them.

Haack is an entomologist with the U.S. Depart-
ment of Agriculture. He believes some insects
may home in on the distress signals of plants.
Haack says thirsty plants are a good find for many
insects. Plants under stress cannot defend them-
selves against attack as well as healthy plants.
Drought-stricken plants are also richer in sugars
and nitrogen, so they make for better eating. And
many wood-burrowing insects prefer to lay their
eggs in weakened plants.

Haack explains that plants do more than chirp
Rfrantically when they’re under stress. They actu-

ally run the equivalent of a plant fever, and they
give off a different odor than usual. Insects may
look for a combination of these signals to find a
meal.

It could  turn out that it’s just one more plant
cue that the insects use. So they may use
their eyes, their noses and their powers of
taste. But they also may use their sense of
touch or sense of hearing to pick up these
vibrational cues.

Haack says it’s not yet clear whether insects
actually hear when a plant is in trouble. But there
is one clue in favor of his theory: He says insects
rarely land on thirsty plants unless the distress
calls have started. n December 1988


