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The Prevention of Pollution from Ships

Wllll_l: most conservationists will hope for the

speedy ratification of the International
Convention for the Prevention of Pollution from
Ships which was signed in London on November 2
by 79 nations, after a conference which lasted four
weeks, the document is definitely disappointing in a
number of respects.

The problem as it had been stated by the
Governing Council of the United Nations Environ-
ment Programme in June, was to seek the speedy
and complete elimination of the intentional dis-
charge of oil into the seas, and to minimize the
probability of accidental discharges.

The United States delegation, which took a com-
mendably advanced position in the Conference,
had pointed to the importance of protecting the
marine organisms which produce much of our at-
mospheric oxygen, the oceanic fisheries, the pro-
ductive estuaries, and beaches and shorelines
everywhere.

O.\'[{ achievement was that the Convention regu-
lates the “white” oils, as well as the “black”
oils. The former include light fuel oil, gasoline,
kerosene, and jet fuel. The adoption of a single
standard represents an environmental victory.

Basic to the negotiations was the question of seg-
regated ballast. Tankers carry oil one way, seawater
as ballast the other. The ballast water is pumped out
toward the end of the return journey, and with it
residues of oil.

One alternative is to have separate ballast tanks.
The decision was for segregated ballast for ships of
more than 70,000 dead weight tons contracted for
after December 31, 1975, or delivered after Decem-
ber 31, 1979. But many large ships are now under
contract, and will be delivered before the last date.
They should have been included, and other mea-
sures will now have to be taken.

The smaller ships normally carry the light oils.
Because the cargoes are changed, they may have to
wash their cargo tanks after each voyage. Facilities
or discharges will be necessary for this purpose;
segregated ballast does not solve the problem.

The United States and the Soviet Union urged
that double bottoms be required. Such construction
protects against discharges after grounding, and the
space between bottoms can be used for ballast. The
Conference rejected the proposal.

THI: alternative to segregated ballast is the sys-

tem known as Load-on-Top. During the re-
turn journey the oil residues rise and float on the
water. Water is pumped out from under the oil for
gradual discharge into the sea. It could be retained
on board and discharged into shore facilities; this
would have little advantage unless the facilities re-
moved the oil before the water was released.

With the Load-on-Top system, the load, or oil,
which is on top, remains in the tank after the water
has been pumped out, or it can be pumped into an
oil tank on the ship, or conceivably into shore facil-
ities. Experience shows that the oil thus reclaimed
(aside from being valuable in the fuel shortage) pays
for the equipment and the operation of the system.
But many companies refuse to use the system.

The Convention requires all tankers to have
Load-on-Top capability. Nonetheless the Conven-
tion permits the intentional discharge of oil at sea.
True, it requires the installation of automatic dis-
charge monitoring and control systems to keep a
record of discharges and shut them off when speci-
fied limits are exceeded.

Bl 1 THE specified limits leave much to be desired.

A discharge of 60 liters per mile will be al-
lowed up to 1/15,000ths of the cargo for existing
ships and 1/30,000ths for new tankers. The signifi-
cance of these standards is merely technical and
economic; they have no connection with ecological
factors. Adherence to these standards may not pro-
tect the general marine environment to any signifi-
cant extent. They represent a compromise at the
Conference.

The Mediterranean, the Baltic, Black, and Red
Seas, and the Persian Gulf are designated as no-dis-
charge areas. And no discharge will be permitted
within 50 miles of land.

All states agree to require reception facilities for
oil at their ports. But no standards are established,
and reception could be followed by immediate dis-
charge.

If oil discharges at sea are to be eliminated
entirely, as they should be, facilities for washing oil
tanks will have to be provided at the delivery port in
case cargoes are to be changed, or the return jour-
ney is too short to allow oil and water to separate.
Washing will take turn-around time, the costs of

Continued on page 35
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COVERS Treasures of the Big Thicket, by John L. Tveten
A dazzling variety of plant and animal life and scenery is on
display in Big Thicket country in southeastern Texas. Winter
sunrise along a quiet bayou silhouettes trees draped with
Spanish moss (front cover). Eight major plant associations
have developed in the region during thousands of years of
ecological succession. The small-mouthed salamander can be
found under fallen logs and among moist leaves (back cover).
Reptiles and amphibians proliferate in the Big Thicket, as do
more than 300 species of birds and a profusion of mammals
and insects. This area has been proposed for many years for
some kind of federal protection. (See page 4.)
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THE BIG THICKET
A TEXAS TREASURE IN TROUBLE

A unique natural area is dwindling away

while agreement is sought on the best

method for protecting it

article and photographs by
JOHN L. TVETEN

THE BIG THICKET of southeast Texas is a treasureland
of biological diversity. Within the Big Thicket can be
found every plant community known to exist in the en-
tire southern evergreen forest range. This “biological
crossroads,” as the Big Thicket is often termed, is a
transition area between the moist eastern woodlands, the
arid southwest, the tropical coastal marsh, and the cen-
tral prairie. Plants of the East meet those of the West.
Northern species grow next to tropical ones. Such a mix-
ture of plant forms occurs nowhere else. Forests of pine,
oak, magnolia, and beech contain world-record trees of
many species covered with Spanish moss and flowering
vines. Swamps of cypress and tupelo are flanked by
stands of giant palmetto. About thirty species of ferns
carpet the forest floor. Botanists identify some forty or-
chids and find fascination in four types of carnivorous
plants. The Big Thicket, too, is the land of alligators,
bobcats, deer, and snakes. The endangered red-cock-
aded woodpecker makes its home in the mature pines,
and reports of ivory-billed woodpeckers—once thought
to be extinct—persist. The now rare red wolf has been
reported here.

Transcending the plight of any single endangered
species found in the Big Thicket is the threatened extinc-
tion of the Big Thicket itself. Big Thicket is perhaps the
most ecologically significant region in the United States
that remains unprotected, and it is dwindling fast.

The persistent song of the chickadee and the ringing
call of the pileated woodpecker are drowned out by the
whine of chain saws. The life of an opossum crossing a
forest trail is ended by a speeding truck loaded with logs.
A wet bog, the home of wild orchids and carnivorous

plants, is drained of water and its diversity of life and be-
comes a cultivated field. Deer trails beneath towering
pines and spreading magnolias are bulldozed into streets
for another rural subdivision or secondary housing de-
velopment.

The relentless destruction goes on and on while the
timber industry, local residents, conservationists, bu-
reaucrats, and politicians continue their decades-long
search for a mutually acceptable plan for protecting a
portion of the Big Thicket for future generations.

From an original virgin expanse of 3.5 million acres
before the onslaught by the timber industry in the 1850s
the Big Thicket has been reduced to somewhat less than
300,000 acres that have not been destroyed by the chain
saw and the bulldozer. The uniquely diverse forest of the
Big Thicket is being destroyed and replaced by single-
species tree plantations of slash or loblolly pine at a rate
of nearly fifty acres a day.

Claims that the Big Thicket is virtually the same today
as it was in 1935 or earlier are made because the total
number of forested acres, 2,100,000 has remained the
same. However, this argument ignores the fact that less
than 300,000 acres of this total are of the same varied and
diverse character as the original Big Thicket; the
remainder of the area is now either a barren desert of
slash pine or individual pockets of housing develop-
ments. Scientists have said that the monotonous forest of
pine plantations in the Big Thicket area cannot support
the diversity of mammal, bird, reptile, amphibian, and
insect life found throughout the other Big Thicket areas
still covered by their native plant species. Pine planta-
tions are operated for the maximum yield of the species
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In the areas of the Big Thicket that have not yet been spoiled by man a
feeling of peace and solitude pervades. Above, a quiet pond flanked by
feathery cypress trees dozes through a hot summer afternoon. At right the
wide bases of a stand of tupelo trees are mirrored in a Big Thicket swamp.
The area pictured below was once a quiet place where endangered plants
and animals made their home. Now the stillness has been disrupted by the

roar of a bulldozer clearing pines and oaks for a new subdivision. Such
destruction takes place in Big Thicket on a daily basis. And as each new
home is built and each new tree is felled, the prospects for preserving even
a portion of this remarkable and ecologically significant area are that
much dimmer.
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BIG THICKET
A BIOLOGICAL CROSSROADS

A diversity of animal life is found in the Big Thicket. At left a
little blue heron perches atop a tree and displays his nuptial
plumage. The copperhead at center has such effective camou-
flage that he poses an ever-present danger around fallen logs
and in dry leaves. The Virginia opossum, bottom left, is the
only marsupial found in North America. This species is a
common sight throughout the Big Thicket region. A baby fox
squirrel searches for food in an old stump in the picture at top
on the opposite page. Center right a palamedes swallowtail
rests on the sand. This butterfly is one of seven species of large
swallowtails readily found in the Big Thicket. The Carolina
chickadee below and right is just out of the nest and has some
growing yet to do, but there is no question as to its identity. The
fight to save Big Thicket is a fight to save the habitat of the
many animals, birds, reptiles, and insects that live there. Be-
cause there is such a variety of life in the Big Thicket, the area
is an invaluable study ground for scientists and students. In ad-
dition to being the home of the animals pictured on these
pages, Big Thicket is the home of two endangered species—
the ivory-billed woodpecker, once thought extinct, and the red-
cockaded woodpecker.

TEXAS

e
BIG THICKET

planted to the nearly total exclusion of other plant life,
with the possible exception of some grasses.

The effort to ensure preservation of at least a part of
the Big Thicket has been a study in futility and frustra-
tion. The concept of a Big Thicket National Park goes
back at least as far as 1927 with the formation of the East
Texas Big Thicket Association. Upon conclusion of a
biological survey of the region in 1938, local conserva-
tionists and state politicians conceived a plan to preserve
430,000 acres of wooded land in the region. In addition,
the National Park Service concluded its own study in
1939 and recommended inclusion of the Big Thicket in
the national park system. However, the outbreak of
World War II interrupted normal congressional activi-
ties, and the recommendation fell by the wayside.

It was not until the early 1960s that the Big Thicket
park concept again began to gain strength. The Depart-
ment of Interior’'s 1961 West Gulf Coastal Plain Type
Study again recommended consideration of Big Thicket
as a possible addition to the national park system. The
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Big Thicket Association of Texas was formed in 1964 out
of the remains of the old East Texas group, but it seemed
that the new association’s efforts would be lost in the
depths of Texas politics when former governor Price
Daniel, a park supporter, was defeated by John Connally,
a man known to be sympathetic to the timber company
interests.

Itis probable that the Big Thicket park concept would
have been forgotten had it not been for the timely inter-
vention of the federal government, primarily in the per-
son of former Texas senator Ralph Yarborough, one of
the few successful conservationist-politicians in Texas
history. He introduced a bill in October 1966 to establish
a Big Thicket National Park not to exceed 75,000 acres—
later increased to 100,000 acres. However, at the same
time the National Park Service was concluding a study of
the region in which they recommended a 35,000-acre
“string of pearls” park of widely dispersed tracts that
represented the various plant communities and would be
connected by scenic highways.
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Big Thicket is not only the
home of rare and unusual ani-
mal life, it is also the meeting
place of northern and tropical
species of plants and of arid
species of the West and plants
found in moist eastern wood-
lands. At top are water hya-
cinths whose shiny green
leaves cover many of the
bayous and ponds in the area.
The pitcher plant, center, is
one of several kinds of car-
nivorous plants that can be
seen; the tall pitcher stands
waiting quietly for lunch to
come along. The delicate
fringed orchid at left is one of
approximately forty species
of orchids that dwell within
Big Thicket.

The lumber companies immediately endorsed the plan
and began to campaign for the smaller park in an effort
to undercut Senator Yarborough’s bill. Conservationists’
jubilation at this new apparently affirmative stance of
the lumbermen ended when they realized that the
35,000-acre concept was not ecologically feasible for
preservation and when they recognized that the lumber
companies had stepped up cutting schedules and were
even cutting over some of the areas that had been
endorsed for preservation.

Senator Yarborough campaigned vigorously for
passage of a Big Thicket National Park bill until he left
the Senate in 1971. As a result of his efforts a bill finally
had passed the Senate on December 16, 1970, but Con-
gress adjourned before Congressman Bob Eckhardt’s
similar bill could make it through the House. From that
point to the present several diverse Big Thicket bills have
been introduced, including a total of ten separate bills in
the ninety-second Congress. Among these bills was Con-
gressman Eckhardt’s 191,000-acre park proposal, which
was well conceived and ecologically sound, though it
never received serious attention.

Recently, during the ninety-third Congress, the House
Parks and Recreation Subcommittee reported a Big
Thicket bill that apparently has the support of the Na-
tional Park Service. The bill would establish a protected
area of some 84,000 acres to be called the Big Thicket
National Biological Reserve. The bill seems to have the
support of the Office of Management and Budget, a
seemingly necessary prerequisite these days. Many local
as well as national conservationists still hope that the
acreage to be protected can be increased to at least
100,000 acres. Establishing a “biological reserve” seems
to be a compromise between the absentee timber com-
pany owners and the real estate developers on one hand
and the National Park Service and conservationists on
the other. The timber interests have been very effective
in resisting the establishment of a large single tract as a
national park in East Texas. Yet they have recently
begun to realize that the pressure for some form of pro-
tection in the Big Thicket is inevitable. The reserve con-
cept embodies the designation of seven tracts of several
thousand acres each connected by ribbons of land
following stream basins. This “string of pearls” concept
protects worthy tracts essential for preservation of the
unique character of the Big Thicket as well as the
streams essential to the life of the Big Thicket ecosys-
tems. The main purpose of the reserve would be to
preserve outstanding representative sections of the Big
Thicket for scientific study rather than to provide solely
for outdoor recreation opportunities.

The Big Thicket of East Texas deserves to be seen and
savored by all who love the world around them. It can be
saved only by a concerted effort of all who share these
values—or it may be destroyed by those whodonot. ®

John L. Tveten holds a Ph.D. in organic chemistry. He
presently works as a freelance nature photographer and
writer. He has photographed wildlife across much of North
America as well as in Mexico and parts of South America.
His Texas residence provides ready access to the Big Thicket
where he spends much of his time photographing the plants
and animals found there.
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by RICHARD McNEIL
& ANNE LaBASTILLE

Artificial feeding of wildlife in
our great natural areas creates many

unnatural problems . . . and dangers

Simultaneously last summer Dick and his family trav-
eled halfway around the world to see wildlife, and Anne
stayed put at a cabin near a large state park writing about
wildlife. Simultaneously last summer Dick carried his
youngest child screaming to a doctor after she was
kicked by a feral horse in New Forest preserve, England,
and Anne patched up a friend who was grazed by a
whitetail deer’s hoof while she was feeding it bread crusts
at a campground. Simultaneously last summer Dick had
to rescue his eldest son from attack by a red deer at a
wildlife reserve in Scotland, and Anne watched a tourist
with camera almost get clawed by a bear in a park gar-
bage dump.

Such events are common occurrences nowadays in
national parks and equivalent reserves and sanctuaries
all over the world. When wildlife and people meet on a
no-hunting, no-trapping, no-fishing basis, curious rela-
tionships develop. Wildlife loses its wildness, and people
promote its tameness.
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A burro solicits a handout from Phillip McNeil at Custer State Park,
South Dakota.

IN OUR

RICHARD MCNEIL

NATIONAL
PARKS AND
JHORESTS

The fact is that most wild public recrcational areas are
filled with animal beggars and bums, and the humans
who come to see them are being cheated in a subtle and
insidious fashion. They are not only cheated, but misin-
formed and miseducated, mauled and bitten, infected
and frightened.

Perversely, it is the humans who are causing this rap-
idly growing problem. Most people visiting national
parks and forests set up a situation resembling a welfare
state among the local animals. They offer free food,
handing out, for example, bread to deer, bananas to
monkeys, marshmallows to bears, crackers to trout,
chocolate to alligators, and sandwiches to seagulls. By
giving them food, people dull the animals’ natural in-
stinct to forage for survival, and they minimize ancient
predatory urges. Animals generally obey the law of con-
servation of energy. Inevitably they choose the easiest
way to obtain food. Why should a bear spend all day
picking berries, ripping apart logs, seeking out grubs,



and scavenging river banks when it can simply stand by a
road or in a dump to receive dinner?

There are also reduced environmental pressures in na-
tional parks, sanctuaries, and reserves that tend to in-
crease the numbers and variety of beggar animals. When
hunting, trapping, and in some places fishing are prohib-
ited, these human predation pressures are eliminated.
Less predation may lead to decreased wariness and wild-
ness and reduced mobility, which makes it easier to ap-
proach wild animals and to turn them into beggars.

What kinds of animals become bums? We assembled a
list based on our respective travels, which have covered
a good share of the earth. Some prime examples are the
bighorn sheep of Banff National Park in Canada that hug
the highway, causing even Greyhound buses to halt so
that travelers may feed and photograph the sheep. The
polar bears of Churchill, Canada, have recently taken to
prowling dumps for scraps rather than stalk the ice floes
for seals. Canada jays and Clark’s nutcrackers in Rocky
Mountain National Park literally beseige picnickers and
campers in their efforts to panhandle. Wapiti elk in Yel-
lowstone hang out around hot springs where tourists are
quick to offer food. Bears raid garbage cans in many
parks from Shenandoah and Great Smoky in the East, to
Rocky Mountain, Yosemite, and Glacier in the West. At
Waterton Lakes National Park in Alberta the herbiv-
orous mountain goats, ground squirrels, moose, and

Top, a mature deer submits to petting at National Bison
Range, Moiese, Montana. Center, a photographer foolishly
approaches a black bear, degraded to a life as a scavenger
of garbage. Below, the usually elusive bighorn sheep ac-
cepts food offered at Jasper National Park. Alberta, Canada.
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mule deer have become accustomed to seeking out
generous visitors instead of vegetation. Wild boars
emerge from the forest in the Netherlands Hoge Veluwe
park to beg along the roadsides. In Florida’s safari parks,
monkeys reach through wire fences for handouts rather
than through tree branches for fruits. In Singapore’s
public parks wild monkeys are bold enough to walk right
up to park visitors. Chachalacas at Santa Ana refuge,
Texas; parrots on Kapiti Island and rainbow trout at Ro-
torua in New Zealand; néné geese at the Wildfowl Trust
in England; purple gallinules in the Everglades—all
these have learned to beg.

In short, many different mammals, birds, reptiles, and
fish have become bums and beggars. The animal species
most likely to succumb to this condition are herbivorous
or omnivorous, terrestrial or semiaquatic, and usually
nonmigratory types. These species seem to find it easiest
to develop a dependency on man.

Many of us have known the tremendous thrill of ob-
serving a wild animal at close range. And we may have

Top right, at Glacier National Park, Montana, Phillip
McNeil feeds a Colombian ground squirrel, a well-known
beggar in many parks. Center, American bison accus-
tomed to man's presence have at times charged photog-
raphers crowding too close. Bottom right, although the
fawn is cute now, as a mature beggar it could inflict severe
injury with its hooves. Below, the Clark’s nutcracker is a
familiar beggar at many a campground table.
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used an artificial lure to detain the creature while we ad-
mire, record, snap, smell, or listen to it. We rationalize
this action by saying, “I came so far and never saw this
particular animal before, and if I can just snap one pic-
ture. . . .” So we throw a candy bar to the coyote and
change the F-stop on the camera lens. We may justify
our handout with, “How great for the kids to see a real
wild whatever. They’'ve never been away from the city
before and have been reading all about this in school.”
And some of us awestruck wildlife enthusiasts go all the
way to Africa only to stand behind steel rails in Addo
National Park and watch elephants coaxed near with
baskets of rotten oranges.

By turning wild animals into beggars, we certainly do
enjoy and learn from them. Such close observation
might be the single most memorable experience in our
lives of really “being close to nature.” We may notice be-
havioral traits, physical beauty, or muscular power that
renew within us a respect and reverence for life in its
many forms. A child may form a lifelong interest and
dedication to conservation or zoology by seeing “tame”
wild animals close up. Would it be right to deprive peo-
ple of these learning opportunities?

Astrong argument exists for denying this experience.
This statement refers to animals in natural areas, not to
the birds at suburban bird feeders or to squirrels in city
parks. An important ethical argument is that our behav-
ior causes a loss of dignity to wildlife. A “kept” animal is
a degraded animal. It has lost a degree of independence
and prowess by accepting favors from humans. Very
many degraded specimens make for degraded nature. By
adding the human factor to a natural area’s functioning,
the ecological balance and food web may be disturbed.

Another argument against creating dependency in
wildlife in natural areas is that this practice grossly mis-
leads people about the nature of wild creatures. Visitors
to national parks may believe that the main purpose of
the park is to protect the “tame” animals, not to perpetu-
ate nature in its wild state. Tourists begin to think that
the normal habitat of bears is garbage dumps and camp-
sites. City children may mistakenly assume that the diet
of birds, rabbits, and deer is bread, carrots, and cracker-
jacks. Both kids and adults can assume the distorted be-
lief that any wild animal is cuddly, safe, a friend of
man—a dangerous view if one tries to touch! More im-
portant, the public may never realize the presence of
predation and its very necessary and useful function. By
failing to learn of the very real struggle for survival that
faces every species and in which it must succeed or die,
people are deprived from formulating a realistic attitude
about life. This more realistic attitude, which if extrap-
olated from wildlife to human existence, could perhaps
ease some of our own struggles in life. Whether or not a
person arrives at such a philosophical view from observ-
ing wildlife, it remains true that he or she is cheated
when confronted with animal bums.

A practical reason against creating “tame” wildlife is
that such animals are more likely to kill or injure people
because they are in closer contact with them than wild

12

animals are, and they have lost their innate fear of man.
Temperate-zone national parks and forests sustain
dozens of accidents each year, mainly from bears maul-
ing and deer kicking people. Visitors to tropical parks
and sanctuaries may suffer monkey or parrot bites. Pec-
caries, elephants, and lions are also unpredictable when
semitamed.

Occasionally, disease and parasites may be spread to
humans from wildlife contact. Rabies, which affects any
warm-blooded animal, is a real danger. Plague, which
can be carried by those cunning little ground squirrels
and prairie dogs, is also a serious disease. Tularemia and
Rocky Mountain spotted fever may occasionally be
picked up from hares and rabbits, woodchucks and chip-
munks, to name a few vectors. Ornithosis, or parrot
fever, is carried by some parrots, parakeets, and
lovebirds. Any number of fleas, ticks, lice, mites, and
other insect parasites afflict wild animals. Only rarely,
though, could a person pick up these pests without in-
tensive handling of the animal.

It would be difficult to remove all animal bums from
the national parks and forests and reserves of the world.
It might not be wise in every case. But if an effort is made
to cut down on wildlife welfare, strict laws prohibiting
people from feeding animals will have to be passed and
enforced. Administrators must provide better manage-
ment and control over garbage dumps, campsites, park-
ing lots, and other spots where people and bums usually
meet. When artificial feeding ceases, most beggars will
revert to normal feeding behavior. However, potentially
dangerous chronic beggars will have to be carried off
and deposited in backcountry where people seldom go.

A far more effective measure, in our opinion, is public
education. Humans must be taught that animals have
rights, too, and that visits to their habitats demand good
manners. A visit to a national park or forest does not
automatically mean that one will have a close look at
wildlife. In natural areas, most animals are afraid of peo-
ple and shun their presence. Therefore considerable
walking and searching may be necessary to enjoy the
sight of a truly wild creature, which is as it should be.

The act of feeding and taming a wild animal is con-
trary to the good of the species and the good of the eco-
system. Only when visitors and administrators realize
this fact and act accordingly can we stop the growing
numbers of beggars and bums in our national parks and
forests and reestablish an ecologically sound state before
these new behavioral patterns become genetically en-
trenched in our wildlife. [ ]

Dr. Richard J. McNeil, zoologist and wildlife scientist, is
Associate Professor of Natural Resources at Cornell Univer-
sity. He has traveled abroad extensively and has worked and
studied in several foreign countries. Dr. Anne LaBastille is
a wildlife ecologist whose interests include rare and endan-
gered wildlife, especially in the areas of Central America and
the Caribbean. Research trips have taken her to Central
America, the Caribbean, Washington, D.C., and to the
Adirondack Mountains of upstate New York. Back-packing,
camping, canoeing, and scuba-diving are her favored sports.
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Solar energy deserves more attention
as a promising source
of plentiful, clean, safe energy

NEARLY EVERYONE is aware that man’s reliance on
fossil fuels as sources of energy is excessive and in the
long run dangerous. Burning fossil fuels for heat and to
generate electricity leaves a legacy of pollution that is
harmful to people’s health and is annoying to their
esthetic sensibilities. Of the several fossil fuels only coal
remains in enough supply to last more than a few hun-
dred years at best, but it will not last without enormous
strip mining operations to retrieve it. Nuclear reaction,
touted as the heir apparent to the fossil fuels, is rife with
safety problems and could be the most dangerous pro-
cess yet conceived by man.

Is damage to the biosphere a necessary byproduct of
power generation? Perhaps not. A possible—and con-
spicuous—alternative energy source is available: our sun.

Utilization of the sun’s energy is not a new idea. In 212
B.C. Archimedes, aiding in the defense of Syracuse, set
fire to Roman warships with sunlight reflected by an
array of mirrors. A more peaceful application of Sol’s
power was developed in 1615, when a man named de
Craux built a solar engine. This device worked on the
principle that air heated by the sun’s radiation will ex-
pand and exert pressure. In 1872 Charles Wilson con-
structed a solar-powered still in Chile. It supplied miners
with 5,000 gallons of fresh water a day at no operating
expense.

Around the turn of the centruy an abundance of solar
research was in progress. By 1915 the U.S. Patent Office
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had registered over a hundred solar inventions. But these
devices did not challenge the popular steam engine,
fueled with plentiful coal supplies. Nevertheless, limited
progress was made, and today a variety of sun-powered
devices exist.

Solar cookers are inexpensive and widely distributed
in Japan and India. Made chiefly of aluminum and about
the size and shape of an umbrella, the cooker focuses
sunlight onto a grill. Food is cooked or water boiled with
no soot, smoke, or ashes. The device, however, can be
operated only during the day.

Resembling a cooker, though much larger, the solar
furnace can easily attain temperatures in excess of
3,000° C. Hundreds of these furnaces find use in the
United States and France, mainly for high-temperature
tests. One, built by Dr. Felix Trombe for the French gov-
ernment, spans thirty-five feet and is sometimes used as a
smelter and for “fixing” nitrogen out of the atmosphere
for the production of fertilizer.

Solar water heaters were numerous in California in the
1930s and can be found today in areas remote from con-
venient gas supplies. Outside the house blackened pipes
absorb solar radiation and transfer the heated water to a
storage tank by means of thermosiphon circulation, the
same process incorporated in a home water heater.

An especially useful application of solar energy is
home heating and cooling. About 25 years ago M. Yana-
gimachi, a Japanese scientist, designed and built his own
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house to be heated and cooled year-round by the sun. A
six-by-ten foot black metal collector, covered with glass
panes, is mounted on the roof. Solar flux soaks into the
metal and is trapped by the glass, creating a greenhouse
effect. Water circulating behind the collector gathers
heat and stores it in a forty ton tank or releases it into the
house on cold days. In summer the heat operates an ab-
sorption-type refrigeration unit that cools and dehumidi-
fies the air. Other individuals have developed similar
prototype systems. Dr. George Lof, for example, built a
home in Denver in which solar heat is stored in card-
board cylinders filled with pebbles.

Building a solar heating system into a house is esti-
mated to add about 10 percent to the construction cost.
The extra expense is likely to be more than matched by
savings in fuel purchases, especially because fuel costs
are likely to rise substantially within the next several
decades. Another cost factor is the necessity of installing
a back-up conventional heating system. Current technol-
ogy can store up to only about four cloudy days worth of
heat. Operating a solar air conditioning unit is cheaper
and cleaner than conventional methods; but because of
the initial high cost, these units are not being mass pro-
duced.

THESE HEATING AND COOLING DEVICES make
direct use of the sun’s energy. Indirectly, the sun can be
made to generate electricity. The implications of this
fact are far-reaching, for electricity probably is the most
convenient energy form.

The Environmental Action Committee of Colorado
has made a comprehensive analysis of a thermal con-
verter pilot plant. Basically the plant consists of a re-
flector, a boiler, and a typical steam turbine generator.

The reflector is a parabolic dish, twenty meters in
diameter, composed of ninety-five triangular aluminum
sheets. The boiler, two feet high by two feet in diameter,
is secured at the focal point of the parabola. The two
components are mounted on a yoke-type equatorial
tracker to maximize focusing of the sun’s rays. The heat
is sufficient to produce steam, which is used to power the
turbine and generate electricity. The steam can be stored
in the form of superheated water under atmospheric
pressure. When the pressure is removed, the water will
boil into steam. The system also is cooled by water,
which circulates back to the boiler, increasing efficiency
and virtually eliminating thermal pollution.

This plant, which can be built today with available
materials and construction techniques, would generate
2,200 kilowatt hours per day, enough for several dozen
fully electric homes. It would cost $24,000, with an addi-
tional $10,000 required for maintenance over a thirty-
year period. Thus, electricity from the pilot plant could
be purchased for 0.3 cents per kilowatt hour. At present
Colorado Public Service pays 0.4 cents per kilowatt hour
for fuel alone.

On a grander scale are the three following solar-
powered electrical systems. The major drawback they
have in common is prohibitive cost. Technological ad-
vancements must be made for these systems to become
economically feasible.
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LAND Dr. Aden Meinel, director of the Optical Sci-
ences Laboratory at the University of Arizona, and his
wife, astronomer Majorie Meinel, envision an array of
sun-powered turboelectric plants in the desert areas of
the Southwest. The first plant, using flat-plate collectors
and salt storage of heat, would produce 1,000 megawatts
of electricity and distribute it through cryogenic super-
conducting transmission lines. It would cover about two
square miles and cost $700 million. Eventually 1,000 of
these powerhouses would be constructed for a total elec-
trical output of one million megawatts, which, if
distribution problems were solved, would meet the needs
of the entire country.

SEA Over 70 percent of the earth’s share of solar
radiation falls on the oceans. A number of scientists have
suggested ways to use the sea for both collection and
storage of energy. Consulting engineers Hilbert Ander-
son and James Anderson, of York, Pennsylvania, are
leading proponents of sea thermal energy (STE) plants.
The STE approach utilizes the temperature differences
between warm surface sea water and the cold water in
the ocean depths. Hot sea water is applied to make a
“working fluid”—ammonia has been most commonly
used—expand and turn a turbine to generate electricity.
Cool ocean water is then used to condense the fluid so
the process can occur over again. Although research has
been going on for nearly a century—Frenchman Jacques
D’Arsonval in 1881 was one of the first researchers—a
new generation of effort is considered to be necessary to
develop the STE principle to a practicable state.

OUTER SPACE A breathtaking vista is proposed by
Dr. Peter Glaser of the Arthur D. Little research firm.
He suggests orbiting two twenty-five-square-mile solar
energy collectors. The collectors would change the sun’s
flux to electricity, thence to microwaves. The latter
would be beamed to earth and reconverted to 10,000
megawatts of electrical power. What makes Glaser’s sys-
tem unique is that no generating turbines are required.
His collectors are composed of solar cells, which directly
convert solar energy to electricity.

Solar cells, used in camera exposure meters and space
vehicles, are made from silicon, have no moving parts,
apparently do not wear out, and cause no pollution. But
they must be handcrafted and are expensive (about $4
per square inch).

The potential of these solar cells for use on earth is
tremendous. Consider the fact that one square yard per-
pendicular to the sun receives one kilowatt hour of solar
energy every hour. The solar power which falls on Lake
Mead, for example, is five times greater than the electric
power generated by the Boulder Dam hydroelectric
plant.

At present solar cells have an efficiency of from 6 to 10
percent. But 14 percent efficiency has been achieved in
laboratory experiments, and efficiencies up to 50 percent
have been theorized. Research is being done to make
these cells economically practical.
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SOLAR THERMAL CONVERTER

a. Equatorial tracking system supports
(north-south alignment, daily motion)

. Pivots

Yoke truss structure

. Reflector-yoke gimbal

Reflector

Radial reflector support

. Boiler supports

Boiler
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The diagram is simplified and does not show pipes, generator,
or storage tank. Solar Electrification describes this system
thus: “"Water is circulated through the system by a series of
pipes. The water enters through the aluminum pipes under the
reflector sheets, where it carries off the heat absorbed by the
reflector. From here it is piped . . . to the tubing of the boiler.
The outside of the boiler inner wall is covered with copper
tubing arranged in an ascending spiral, and the roof of the
boiler is covered with pipes of progressively higher alloys of
stainless steel. When it reaches the boiler roof, the water is
heated to steam and can be piped off to a conventional steam
turbine.”

William Cherry of NASA’s Goddard Space Flight Cen-
ter foresees a machine for coating thin sheets of material
to be used as solar batteries. Mass production could
lower the cost of the sheets to fifty cents per square foot.
And Tyco Laboratories in Waltham, Massachusetts, has
developed a process for producing small quantities of
cells by ribbon-crystal growth. This process may shrink
costs about 300-fold.

Cadmium sulfide solar cells may be our best hope for
electrical conversion in the near future, according to Dr.
K. W. Boer, director of the Energy Conversion Institute
at the University of Delaware. Dr. Boer envisions shing-
ling rooftops with these cells to provide electrical power
for the home.

The United States is not the only country researching
applications of solar batteries. On a recent visit to Russia
Paul Rappaport of the David Sarnoff Research Center
saw large-scale experimental solar cell energy farms.
Russian scientists told him they have operated solar-cell-
powered pumping stations in municipal water systems.
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Britain and Germany are using solar cell arrays in
satellites. And the Centre National d’Etudes Spatiales
(France’s space agency) is working on experimental cad-
mium-sulfide and cadmium-telluride cells.

WHY NOT NOW? L. S. King of the Centralab in El
Monte, California, says a nationwide solar energy pro-
gram could be developed by spending $30 to $50 million
annually (equivalent to the cost of two 747 airliners).

Several obstacles lie in the path of such a program.
The first is psychological inertia on a national scale.
Though we as a nation are aware of a problem (increas-
ing need for a source of clean power) and a potential so-
lution (solar energy), we lack the motivation to act. But
this kind of inertia can be overcome, as the success of
our Apollo program testifies.

The next hindrance is finance. Although private
industry is reportedly funding solar energy programs, the
two major suppliers of capital for research and develop-
ment (R&D) of alternative energy sources in this nation
are the federal government and the electric utility com-
panies. For fiscal 1973 the government has allocated
over $300 million for peaceful nuclear R&D and a trifling
$6 million for solar energy. Although billions of federal
dollars have been channeled into the nuclear effort over
the past twenty years, nuclear power generation has yet
to prove to be an economically viable process. (It also
has yet to prove to be a safe process, but that issue will
not be addressed here.) Solar power—Ilike other promis-
ing energy sources—has received and continues to re-
ceive such scandalously low federal support largely be-
cause solar power, it is said, is not technologically availa-
ble for large scale application. Until the funding priori-
ties are changed, however, it is unlikely that solar energy
ever will be fully developed for widespread use.

A look at the electric utility companies is not much
more encouraging. They currently spend eight times as
much money to advertise increased consumption of
electricity as they do for R&D of alternative energy
sources. These companies are content to operate plants
such as the infamous Four Corners power plant, which is
fed by the largest strip mine in the world and daily vomits
forty-nine tons of dirt into the air.

The final obstacle is direct opposition from the
“energy industry.” This powerful force is composed of
coal, gas, and oil conglomerates. Its economic interest
lies in the exploitation of fossil fuels. Turned loose this
industry would ravage Alaska for “precious” oil and de-
stroy vast wilderness areas with nightmarish strip mines.

Such environmental rape simply is not necessary. We
have at hand a prolific source of clean, safe energy. The
sun is, in fact, the source of life itself, and it was wor-
shiped by the ancients as a god. The very life styles of
these individuals were influenced by the sun. Can we not
do the same? Let us follow their primordial ways and
gather our power from this fiery deity. ]

Michael Allegretto is a citizen concerned about environmental
mismanagement. He has a background in chemical engineer-
ing from the Colorado School of Mines and works closely
with the Environmental Action Committee of Colorado.
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Uncontrolled traffic on a summer weekend in the Lake District National Park.
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The Auto and British National Parks

A balanced transport system using railway and buses

by NICHOLAS POLE

and limiting the use of private autos

is needed to relieve congestion in the national parks

The industrial countries of the west are having a passion-
ate affair with the automobile, but one that must be
relatively brief. It is only since the mid-fifties that private
car ownership began to grow at an extraordinary rate,
and now by the mid-seventies we realize that our current
rate of increase in energy consumption cannot continue.
In Britain, just as in the United States, the energy crisis is
now recognized as one of the major problems of the next
decade. When already opposed to the car on grounds of
congestion, urban disruption, accidents and pollution, it
is tempting for the environmentalist to gleefully accept
the bland conclusion that we are “running out of
energy.”

Yet even if the present crisis is really only a problem of
shifting from an overwhelming reliance on oil to a wider
range of energy sources, the fact remains that if oil be-
comes a luxury in the next twenty years, then the internal
combustion engine will become a thing of the past. We
will have to shift a lot of our transport load from cars and
trucks to buses, railways, and bicycles. And yet, while
the United States government makes tentative efforts at
revitalizing its railroads through Amtrak, the British gov-
ernment still thinks that if railways don’t pay they should
not run.
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Over the past twenty years hundreds of rural rail
routes have been closed in an attempt to make the main
lines run profitably. Cutting off a tree’s branches will not
make its trunk any healthier; but this is the theory that
has been applied to British Rail. The closures have
brought serious hardship to the small villages of the Eng-
lish countryside, especially because private bus com-
panies have also begun to cut back their rural services.
But an equally important result is that easy access to the-
countryside by public transport is gradually being denied
to urban families.

The implications of this are grave, for in Britain barely
half of all households own or use a car, yet cars account
for 75 percent of all recreational travel. Even before
considering the disastrous effects that unrestricted use of
cars is having on national parks, it is obvious from these
figures that the role of the car in recreation must be lim-
ited if adequate public transport facilities are to be main-
tained and if the right of non-car-owning families to
reach the countryside is to be preserved.

Car ownership is still growing extremely fast in Britain
and at present rates would double by the year 2000. The
government is busily coping with this demand by build-
ing a national network of motorways that when complete
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will bring millions of motorists within a few hours drive
of one or more of the national parks. Visitors to Dart-
moor, for example, are likely to double by 1981 and the
number of motorists within three and one-half hours
drive will increase by 385 percent. The motorways could
therefore have a significant impact on the nature of rec-
reational motoring.

At present, the distance traveled on weekend trips in
Britain is usually much less than in the United States.
Thirty-eight percent of weekend trips are under 50 miles
round-trip and only 27 percent are more than 100 miles.
One study, in fact, found that “all surveys emphasize the
reluctance of the British recreational motorist to utilize
fully the very great potential mobility given him by the
car.” Given the usual nature of the British motorist’s
pleasure trip, this is not surprising. It has been defined
as “"a rather aimless drive through what are hoped will be
pleasant roads and views in order to picnic and enjoy the
beauty of the countryside without having to take an ap-
preciable amount of physical exercise”; in other words,
cruising around and enjoying the scenery. In Britain you
never have to go far to reach open fields and narrow
country lanes, and even London is surrounded by an un-
developed “green belt.” But with the motorways it will
become more tempting to take the car farther and
“cruise around” in the spectacular scenery of one of the
national parks.

The growing ownership and use of cars, and the in-
creasingly easy access to national parks have of course
combined to produce unprecedented congestion in areas
of great natural beauty—congestion that is aggravated
by the clearly defined peaking of pleasure trips on Sun-
days and at the summer holiday season. The costs of this
congestion do not fall on motorists alone, although their
enjoyment is ruined as much as anyone’s by the noise,
fumes, and visual intrusion of “other peoples’” cars. Be-
sides bothering farmers, motorists spoil the pleasure of

Tarn Hows in the Lake District National Park. Lancashire County, northwest England.

walkers, horse riders, and cyclists, and are a serious
threat to their safety. Furthermore, the growth of recrea-
tional traffic, even though it is not a year-round phenom-
enon, induces local authorities to increase road capacity,
disfiguring country lanes by applying current highway
design standards.

Obviously, even at its present level, recreational traffic
is one of the most serious threats to British national
parks. The government’s advisory agency on the parks—
the Countryside Commission—recognizes this and traffic
management experiments have become an increasingly
important part of its work. But the Countryside Commis-
sion is itself subordinate to the Department of the En-
vironment (a title which has become ironic to British
conservationists in the few years since its creation),
which still believes in a car-dominated transport system.
Furthermore, administration of almost all the national
parks is in the hands of local county councils whose main
concern is for their residents. Because tourism is the
dominant industry in many national park areas, the local
councils are more anxious to widen roads and welcome
more cars than to preserve the natural beauty these tour-
ists come to seek.

Officials of Dartmoor and Exmoor, the two national
parks in England’s southwest peninsula, have suggested
strategies to deal with the expected doubling of motoring
tourists by 1985. These suggestions simply involve
providing car parks, lavatories, and picnic sites at the
main centers of attraction while discouraging drivers
from entering the “Quiet Areas” by advisory signposting.
If such proposals are adopted, the hapless motorist soon
will find the main tourist routes cluttered with cars, and
is bound to drive off in search of less congested scenery.
Signs telling him that roads off the main route have not
been improved are not likely to discourage him—indeed,
he may interpret them as a sure way to get off the beaten
track. It is doubtful whether such schemes are even a
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small step in the right direction, for the solitude of the
Quiet Areas is retained only at the price of sacrificing the
main attractions to the demands of the motor car.

By far the most encouraging traffic management ex-
periments have been the park-and-ride schemes, notably
one initiated by the Countryside Commission in the Peak
District National Park. The Peak Park, on the Pennine
Hills close to the industrial heart of England, has the
highest number of visitors of any of the ten national
parks, and also has its own highly efficient and imagina-
tive planning board. An experimental park-and-ride
project was run for two years and is now a permanent
feature. Motorists arriving at Goyt Valley, a popular
wooded area next to a large reservoir used for sailing,
park their cars at the approach to the valley and transfer
to a minibus that takes them in on otherwise traffic-free
roads. The public’s favorable reaction to this project has
proved that if a scheme is carefully prepared motorists
will gladly accept restrictions on the free use of the car in
the countryside. Visitors welcome the possibility of com-
bining a walk with a minibus trip, and are freed from the
need to retrace their steps to their cars. The result is that
they stay longer, do more walking, and are able to feel a
much greater involvement with the country than if they
had simply been looking at it through their car windows.

Another park-and-ride experiment was run by the
British Automobile Association during the summer of
1972. At three well-known beauty spots throughout the
country the same car parks and minibus solution was ap-
plied, and even though an average of 85 percent of the
motorists arriving at the experiments had no knowledge
of them beforehand, the majority felt that their day had
been improved by them. One visitor commented that
“people would soon accept this sort of thing as normal if
it ever becomes permanent.”

A problem that remains in British park-and-ride
experiments is the type of vehicle used. The standard
twelve-seat minibus is far from ideal—it is cramped, its
windows are small, and it emits unpleasant diesel fumes.
However, the larger, forty-one-seat coaches appear out
of place in narrow country lanes. No British traffic ex-
periment has yet come near the enterprise of the Yosem-

access, numerous schemes to control private vehicle
flow have been suggested. Among these are physical
constriction of road width (the “hourglass” principle),
with car parks available for motorists who would rather
take a free bus; loading gauges at entry points to dis-
courage very heavy vehicles; vehicle spacing by auto-
matic barriers; and speed control by use of cobblestones
and humps. It would also be possible to offer motorists
the choice of paying a toll to reach a main area of attrac-
tion or of taking a free bus, the tolls being used to go to-
ward the cost of the bus service.

We can optimistically envisage a truly balanced trans-
port system ten or twenty years from now in which a
family wishing to spend a day in a national park could
dial a taxi-bus that would take them to the station, travel
swiftly to the park by an electrified rail service, and on
arrival be taken where they wished by a frequent and ef-
ficient parkwide service of specially designed buses. Al-
though problems inevitably arise over carrying picnic
baskets, coping with the needs of the elderly and handi-
capped, and making provisions for off-season use, the
whole journey probably could be accomplished just as
quickly as by car, and the environmental advantages
would be overwhelming.

The Countryside Commission was set up in 1968 with
the dual purpose of preserving the natural beauty of the
parks and providing for their enjoyment by increasing
numbers of visitors. The Countryside Commission is the
first to admit that the whole emphasis of government
legislation up to now has been to favor the car and al-
most to ignore non-car-owning families’ need for recrea-
tional transport. It is through the commission that grants
may be made for traffic experiments, yet its present total
expenditure amounts to about 2p (5¢) per capita each
year. Compared to the $225 million annual budget of the
United States national park system, the Countryside
Commission is impoverished. At the moment it has the
resources for only a few small-scale traffic experiments,
and in its advisory role it has not yet had much success at
persuading other park authorities to follow the Goyt Val-

ite shuttle-bus scheme, either in financial outlay or imag-
ination, and there is certainly room for specially de-
signed, propane-powered buses in British national parks.
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