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AMCHITKA 

ACROSS THE LONG chain of islands reaching a 
. thousand miles or more southwest from Alaska 

and swinging northward again toward Asia, the 
moisture-laden winds of the Pacific have swept 
throughout countless ages. Green-clad in tundra, 
rocky, treeless, the Aleutian Islands, rain-drenched, 
sunlit or stormy, remote, utter wilderness, are the 
home of a rich variety of life, rare birds, swimming 
mammals of the sea. Through the slow aeons, 
adapting to rock and surf, to wind and oceanic 
currents, this marvelous life evolved, long before 
men existed. 

One of the islands far out in the chain is 
Amchitka. Its wildlife includes the endangered 
peregrine falcon and bald eagle, the sea otter, the 
seal, and the sea lion. In recent years it has been 
an auxiliary underground nuclear test site for the 
Atomic Energy Commission. 

E arly in October, if present plans materialize, in 
a man-made cavern at Amchitka, more than a 

mile below the surface, the AEC will explode an 
atomic device with about five megatons yield, a 
force equal to 5 million tons of TNT, the largest 
ever detonated in 14 years of underground testing. 

The stated purpose of the operation, code-
named Cannikin, is to gain information for the 
construction and use of warheads of as much as that 
capacity in the Spartan missiles being planned 
for Anti-Ballistic Missile defense. 

At ground zero, on detonation, the surface of the 
island will instantly leap 20 feet into the air under 
a vertical pressure 25 times the force of gravity. The 
shock wave will also speed outward toward the 
shoreline cliffs and below the waterline of the 
Bering Sea and the Pacific Ocean. Rockfalls will 
occur along the high cliffs; pressures of up to 300 
pounds per square inch will race through the water 
to distances as far as five miles from shore. It is 
possible, although perhaps unlikely, that serious 
earthquakes may ensue. 

There are disagreements about the amount of 
radioactive tritium which may escape. There is a 
possibility that tritium dissolved in underground 
waters may seep out to sea within three years in 

concentrations 1,200 times the maximum permis
sible concentration for drinking water. The conse
quences to all marine life could be serious, and 
everyone knows by now that such concentrations 
increase in the food chain, eventually imperiling 
man. 

The endangered falcons and eagles for whom 
Amchitka is one of the last refuges will have young 
in their nests at the time of the explosion. The sea 
otters, rescued in recent years from extinction, 
with rescue operations centering to a large extent 
in Amchitka, will suffer lung injuries under water 
from the over-pressures, and may have their ear
drums ruptured if on shore, with consequent starva
tion from inability to dive. The seals and sea lions 
will undergo the same suffering and danger, and in 
addition may often be injured by rockfalls from the 
cliffs. While the total number of such injuries may 
not be overwhelming, it will be significant, and 
callousness toward such effects bespeaks callous
ness toward life in general, which is the great danger 
of the age for human beings. 

Operation Cannikin should be kept in perspective. 
The project was planned some four years ago 

and is now out of date. It is not intended that 
warheads of as much as five megatons will ever 
be used in the ABMs. And yet the AEC describes 
the tests as essential to national security. 

Let us assume then that warheads of as much 
as two megatons may eventually be used. They are 
intended as a defense for our Minuteman sites in 
the Dakotas. For every Inter-Continental Ballistic 
Missile launched by the Russians against the 
Minuteman sites, at least one ABM would have to 
be launched. A strike against the Minutemen would 
probably involve as many as 1,000 ICBMs, and so at 
least 1,000 ABMs would be launched. 

No man alive knows what the effect of the enor
mous radiation loosed by such contact might be on 
conditions in outer space, bearing on conditions on 
earth. But the chaos will be vast; similar encounters 
will probably take place at the ABM ring around 
Moscow and elsewhere; enough missiles will get 
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Rocky Mountain National Park 



As you travel west across the Great Plains the clouds on the 
distant horizon slowly become mountains—the Rockies. 

Everywhere along the western extremity of the Great Plains the 
terrain rises to highlands, but nowhere is the rise more abrupt 
or as spectacular as in Golorado, where the Front Range 
towers some 2 miles above the rolling prairies to reach eleva
tions of more than 14,000 feet. 

A 410-square-mile portion of the Front Range has been pre
served as Rocky Mountain National Park, established in 
1915—a year before the advent of the National Park Service 
itself. This particular mountain landscape is more than 
mere highlands: it is a hit of the arctic circle transplanted to 
north-central Colorado. Nearly half of the park lies above 
10,000 feet; and at this latitude, that means tundra, the alpine 
life zone. 

For two summers I hiked the high country of Rocky 
Mountain Park as a seasonal back country ranger. Based at 
Bear Lake one year and at Longs Peak the next, I spent most 
of my duty time and much off-duty time in the tundra or near-
tundra, with almost daily opportunities to observe the flora 
and fauna of the high country, to examine its geology and 
ecology, to experience its weather patterns and its sur
prises: a pine marten on the rock slabs of Longs Peak at 14,000 
feet; a ptarmigan hen with chicks, clucking like a barnyard 
fowl; a deep-blue gentian blooming on a wilderness pass 
crossed by no trail. 

During both of my summers in the park much of the high 
country was clear of snow, although many of the forest trails 
were covered as late as June. Trees shelter patches of snow, 
protecting them from the direct rays of the sun; but in the open 
country, above tree line, parts are blown free of snow by the 
high winter winds while other parts hold snow of considerable 
depth. The deeper snows that accumulate in protected areas 
may last throughout the summer even in the high country, 
especially those sheltered from the sun in north-facing glacial 
basins. These perpetual snowfields assure plenty of moisture all 
summer for some of the alpine gardens that begin growing even 
before the snow is gone. 

Actually, there are two kinds of tundra: alpine, which is 
characteristic of the Rockies, and arctic. While these are 
similar in many ways, there are some fundamental dif
ferences. They have in common an extremely short grow
ing season; severe climatic conditions, with high winds; low 
temperatures, desiccation, and long periods of snow cover. 
Some areas have very mature soil, but some have poorly 
drained soil, sometimes shallow and rocky, often almost non
existent. In general, alpine tundra is better drained than arc
tic tundra; but the climate of the alpine tundra is normally more 
severe than that of arctic tundra, primarily due to the higher 
winds and more intense radiation of the alpine regions. 

Winds dry out plants and erode soils; they remove insulating 
snow cover that protects plants from the lowest temperatures, 
and they dissipate the relatively warm layers of air near the 
earth. One other important factor contributing to the difference 
is the pattern of sunlight and temperature variation: in the 
arctic regions daylight reigns almost constantly for weeks, but 
in alpine tundra, daylight and darkness alternate so that there 
is less sustained sunlight and more daily temperature varia
tion. However, since layers of air tend to absorb and 
filter out much of the sun's ultraviolet energy, the alpine 
regions at higher elevations enjoy a heavier concentration 
of ultraviolet rays due to the lower density of the atmosphere 
and to the more direct sun rays. 

Virtually all plants that comprise the tundra vegetation 
are perennials, as a 6- to 12-week growing season is too short 
for most annuals. The plants hug the ground, even species that 
grow taller in other habitats being dwarfs at these elevations. 
Cushion plants, lichens and algae, grasses and sedges, herbs 
and dwarf shrubs comprise the tundra floral assemblage. The 
length of the growing season is reflected in the density as well 
as the kind of vegetation. Soil too is a key to plant community 
distribution, but as the park's self-guiding Tundra Trail 
nature brochure says, "It is the climate that has the greatest 
influence on the present landscape." 

Dr. Bettie E. Willard, one of the foremost authorities on 
the alpine flora of the Colorado high country, suggests five 
basic plant communities of the tundra: alpine turfs, fellfields, 
moist areas, snow accumulation areas, and rugged pioneers. 
The alpine turfs—well-drained, wind-swept (and therefore rel
atively free of snow7 in winter)—abound in grasses and sedges 
growing on deep mature soil but also harbor the tiny blue 
alpine forget-me-not and greenleaf chiming bells, the miniature 
buttercups, the yellow, rose-like alpine avens, and the showier 
sunflowers called Rydbergia, the pale purple sky pilot (also 
called alpine skunk flower), and the mountain harebell. Bis
torts, alpine anemone, pinnate daisy, arctic and moss gen
tians, kings crown, snowball saxifrage, fairy primrose, 
yellow7 (and pink and white) paintbrushes, and alplily all grow7 

in the elastic open turfs of the tundra, which make up the 
largest part of the park's high country. 

Fellfields, composed of broken, weathered rocks blasted by 
high winds, must sustain temperature extremes and severe 
dryness because they, too, retain little snow7 cover. In such 
areas, the lack of true soil, together with the high winds, 
dictate the kinds of vegetation present: streamlined cushion 
plants that literally hug the ground. Thus one finds in this 
locale the delicate pink-to-purple flowers of the moss campion, 
both dwarf and alpine clover, the yellow stars of stone-
crop, the fluffy puffs of mountain dryads gone to seed, the 
alpine phlox, the nailwort, the sandwort. 

The moist areas grow a variety of plants specific to these 
alone: the rose crown, the Koenigia islandica (lone annual in 
this world of perennials) as well as the marsh marigold, alpine 
pedicularis, and dwarf rock willow, together with sedges and 
rushes. These areas are usually underlain by permafrost, 
and have ice masses in them. 

Areas of snow accumulation are characterized by an ex
tremely short growing season of perhaps only 2 to 3 weeks, 
amelioration of winter environment, with a relatively stable 
temperature in the 20s due to deep snow cover, reduced dry
ness, unstable soil, and less oxygen in the soil. The contrast be
tween areas of snow accumulation and bare windblown areas is, 
according to Dr. Willard, the greatest control on vegetative 
patterns in the alpine tundra world. Snow accumulation areas 
support such hardy plants as the glacier lily, the snow butter
cup, the snowlover, and Parry's clover. Hairgrass, found in 
tundra areas the world over, dominates some snow accumula
tion areas, and Sibbaldia. a tiny rose, always indicates where 
snow lies long. 

The rugged pioneers include a variety of saxifrage (rock-
breakers), the Rocky Mountain columbine (a good place to 
look for this is at the base of boulders near Granite Pass), 
and alpine mountain sorrel. Most unusual of the pioneers is the 
big-rooted spring beauty with fleshy roots commonly 6 feet long. 

Most visitors to Rocky Mountain meet the tundra flora as 
they drive along Trail Ridge Road, a high road that crosses 
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the Continental Divide and serves as the only direct means of 
intercourse between Grand Lake on the west side of the park 
and Estes Park on the east. Incidentally, man has been a visitor 
to Trail Ridge for at least 6 to 8 thousand years: large en
campment remains have been found along Trail Ridge Road, 
which to a large extent follows the ancient "Ute Trail," one of 
the oldest east-west routes across the Rocky Mountains known 
to man. Reaching an elevation of 12,183 feet at one point 
and topping 12,000 feet for more than 4 miles, this tundra 
trail for automobiles lies above timberline for 11 miles and 
gives the casual visitor an impressive view of the park. A self-
guiding nature trail, paved to encourage people to stay on the 

path and off the delicate tundra vegetation, leads across the 
open tundra on the western slopes of Sundance Mountain to the 
Toll Memorial, giving visitors a close-up look at the tundra. 
This trail and several picture turnouts along the road help pro
vide the casual traveler a representative view of the plants of 
the high country from the "banner trees" at timberline to the 
tiny cushion plants (belly flowers) along the paved path. To 
get the full picture, however, one must hike along the more 
than 300 miles of back-country trails. 

Among the animal pioneers of the tundra is the white-
tailed ptarmigan, which plays an important role in the high 
country ecology of Rocky Mountain National Park. This bird 
feeds heavily upon a wide variety of tundra vegetation and 
provides a number of predatory birds and animals with a ready 
food supply. Smallest of the grouse family, the ptarmigan is 
well suited to its environment, for, like the ermine, or short-
tailed weasel, and the varying hare (snowshoe rabbit), it 
changes its protective coloring with the season. In winter, it is 
pure white to match the snow, but during summer it is mottled 
like the lichen-covered rocks and the alpine flora upon which 
it feeds. 

Not only does the ptarmigan possess near-perfect protec
tive coloring, but it grows its own snowshoes for winter. A 
fringe-like feather pattern on the feet enables the bird to walk 
in deep powder snow to feed on dwarf willows that protrude. 
Another survival factor is precocity of the young, which can 
walk away from the egg fragments almost immediately after 
hatching. Oliver L. Austin, Jr., reports in Birds of the World 
that the young can fly well within 2 weeks after hatching. 

Like many creatures of the arctic tundra—notably lemming, 
lynx, varying hare—the ptarmigan seem to fluctuate in abun
dance, their cycle averaging from 7 to 10 years. In Rocky 
Mountain Park in recent years the ptarmigan seem to have been 
abundant. A 1966 report suggests a population of 64.5 birds 
per square mile and a breeding pair for every 53 acres. This 
report was part of a 3-year study by Colorado State University 
graduate student Clait E. Braun, in conjunction with the 
Colorado Game, Fish, and Parks Department. Colorado, with 
its extensive tundra—ideal ptarmigan habitat—is the only 
state outside Alaska that has an open ptarmigan season (usually 
late August into September). Braun's study entails determining 
ecological relationships among hunted and non-hunted birds. 

In studying the food habits of the birds, both from direct 
observation and from the birds' droppings, Braun determined 
that, during the period from late October until early May, 

Trail Ridge Road 
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ptarmigan feed primarily upon willow and dryad. During the 
late spring and summer their diet varies with the increasing 
vegetation to include bistort, bluegrass, alpine avens, clovers, 
moss campion, sedge, sedum, cinquefoil, Hymenoxis, and 
Claytonia. These plants thrive in the alpine meadows that 
the ptarmigan uses most of the time, but these feather-footed 
birds are not averse to fellfields, moist areas, and areas of snow 
accumulation. 

While the white-tailed ptarmigan perhaps best characterizes 
the alpine tundra in Rocky Mountain—indeed, this bird graces 
the cover of the park's checklist of birds—it is by no means 
the only typical bird in the park. The brown-capped rosy finch 
and its cousin the gray-crowned rosy finch occur quite com
monly in the open mountain meadows, the former especially 
prevalent in the higher elevations in summer, when it plants 
seeds in high places, eating insects, buds, seeds, and berries. 
On occasion the bird itself provides food for high-climbing 
or high-flving predators. 

The robin likes the tundra terrain, too. I have seen the saucy 
fat fellow at Chasm View, nearly 13,500 feet above sea level, 
fully 2,000 feet above treeline where he nests. Chasm View 
abounds in ravens, which seem to enjoy playing in updrafts 
from the sun-warmed canyon below, and in the west winds 
that swirl about Longs Peak. Feeding on almost anything 
edible but especially carrion, this big black scavenger thrives 
at every elevation but spends his most joyous hours in the 
bleak country, perhaps looking for nestlings of the finch clan. 

In the moist areas of the alpine regions the water pipit lives, 
nesting on the rocky, turfy open tundra and feeding on the 
abundant insect population and on various tundra fruits. It in 
turn may fall prey to the tundra carnivores. It shares the damp 
habitat with Wilson's warbler and the white-crowned sparrows, 
and perhaps horned larks. Broad-tailed hummingbirds venture 
into the lower tundra where stunted conifers dominate the 
scene to gather nectar from the myriad wildllowers that bloom 
in the alpine gardens, but I have never seen a nest above timber-
line. Audubon's warbler, both golden- and ruby-crowned 
kinglets, and olive-sided flycatchers wander into the tundra from 
their more common habitat in the tall timber just below tree-
line. 

A common and raucous bird of the high country is Clark's 
nutcracker, a member of the crow family named after William 
Clark on the Lewis and Clark expedition. This rude gray, 
black, and white bird feeds largely upon pine nuts and is 
preyed upon by hawks and owls as well as by marten and 
weasels. This bird too I have seen above 13,000 feet, al
though it nests and feeds primarily in the lower Hudsonian 
zone. Dozens of these birds frequent the Bear Lake area 
well below timberline to be fed illegally by park visitors 
who are ignorant of the reasons for not feeding wildlife and 
therefore disregard the signs posted asking them not to feed 
the animals. 

A number of hawks feed and some even nest in the tundra. 
The most common are the red-tailed, sparrow, and marsh 
hawks, which occasionally hunt along the high open ridges, 
especially in late summer and early fall. The prairie falcon, 
not as common in the park as the other three but definitely in 
evidence in the high country, nests at Iceberg Lake among the 
lava cliffs and can be seen from a parking area just off 
Trail Ridge Road. The golden eagle, not common but present 
every year, nests lower down in the rugged forested canyons 
but often hunts in the high country. 

The weasels have fed well in this primitive paradise dur
ing the warm weeks of summer. By late September the short-
tailed weasel has begun to turn white for the winter, and its 
longer tailed cousin has moved into the lower forests. A larger 
member of the weasel clan, the pine marten, inhabits the 
conifer woods during the winter, but when summer comes 
this voracious creature—sometimes known as the American 
sable—moves into the high country as though he were 
going home. I have seen this curious creature scamper across 
the bergschrund of Mills Glacier at an elevation of 12,400 
feet and also chasing brown-capped rosy finch on the sheer 
rock slabs of the Cable Route on Longs Peak at nearly 14,000 
feet. On the open tundra he feeds on pika and ptarmigan, w hen 
he can find a nesting hen, eggs, or chicks. 

The yellow-bellied marmot, member of the woodchuck 
family, is common in the park's higher elevations—indeed, he 
thrives everywhere from 7,000 feet to the tops of the highest 
peaks. Vegetarian by nature, this fat fellow dens in rock piles 
in the midst of mountain meadows, feeding on a variety of 
herbaceous plants, A rotund rodent of rigorous climes, the 
"rockchuck" turns floral food into meat for predators that mav 
catch it sunning on a rock: golden eagle, fox, or coyote (the 
marten normally attacks only young chucks). Park visitors will 
know it as the saucy shambler whose shrill whistle startles 
them until they discover its source: a fat marmot on a flat rock 
in the sun. 

Rock piles provide excellent homes for pikas, too; small, 
squeaky fellows met with in fellfields or around scree slopes 
as low as Bear Lake. But in the high country—the rolling tundra 
of the Mummy Range, in the northern part of the park, the west
ward sloping meadows of the Continental Divide, or the huge 
basin of the Boulderfield on the approach to Longs Peak— 
you will hear the pika's "cheep" and, if you watch closely, 
you will see the small, gray chinchilla-like hay-maker scurry 
for cover. They cut grasses and forbs, drying them in the 
summer sun to store for their winter food in stacks under the 
rocks. Colored much as the rocks in which they live, the 
pikas—also called coney—often cannot be seen until thev 
move, even though the squeaking tells one where to look. 
Weasels and martens can capture the pika by following it into 

NATIONAL PARKS & CONSERVATION MAGAZINE 8 



its rocky den , and predatory birds often take pikas . Fleas 
and parasites also kill many, but the pika seems in no danger 
of depletion by predators . Adequate food supply probably is 
the major factor in limiting pika numbers . 

Consider the ecological pat tern: if too many pika (or 
shrews or pocket gophers) live in an area, they must cut so 
much herbage for their winter store that eventually they will 
have to move too far from the safety of their rock pile to 
survive. Each yard they must move from their refuge in
creases the chance of capture by a predator. On the other hand, 
if they decimate a food supply within reasonable reach, they 
may end the winter on short ra t ions—and the winter is long 
in the world of the pika. Undernourished pika fall prey to fleas 
and parasi tes , and their reproductive rate may be slowed by 
malnutrit ion. All of these factors help limit the number of pika 
living in a given area of tundra and produce a ba lance . Too 
few pika in an area means less food for predators , which then 
decl ine or move to other areas where hunting is better. 

While the ptarmigan and lesser birds and the pika and mar
mot all feed upon tundra vegetation and provide food for the 
carnivores, these smaller creatures seldom cause serious 
harm to plant life of the high tundra. The much larger un
gulates that feed on alpine meadows may do considerable 
damage to fragile tundra growth in their competition with 
one another. The bighorn sheep is the native here , another 
year-around dweller of the windblown higher elevations. Both 
elk and deer , seasonal migrants to the tundra terrain, gener
ally prefer open forests that offer more protective cover; hut 
herds of bull elk are found during fall, winter, and spring 
along Trail Ridge Road (which is not open to traffic between 
October and May). Deer usually seek lower elevations in winter. 
They find available forage at treeline and make the most of it 
in seasons of plenty; but their grazing and browsing tends to 
restrict the bighorn's range. 

Hunted and trapped by ranchers until the park 's creation, 
and "control led" for another dozen years after its establish
ment , the wolf d isappeared . The bear that Enos Mills found 
so abundant in the early part of this century became so 
scarce that a ranger friend of mine has seen only five in 8 full 
years in the park, and the mountain l ion—always shy of man 
and fond of so l i tude—became a rarity. The coyote has held its 
own and frequents every corner of the park, but spends less 
time in the high country than many of the smaller carnivores 
that may occasionally feed on the carcass of an elk, deer , or 
bighorn sheep . 

Pine marten 

These smaller predators , which include fox, bobcat, and 
several members of the weasel family, are all basically wood
land creatures that may in summer hunt in the high country, 
faring well on the ground-nesting birds and numerous 
small rodents that live in the tundra. They have, however, 
little effect on the larger herbivores other than indirectly to 
provide them with more food by reducing the population of 
smaller animals that feed on the same plants . 

How may one prepare for an acquaintance with this fas
cinating tundra world? A few books might help: the Alpine 
WildHowers booklet by Bettie E. Willard and Chester 0 . 
Harris; Geology of Rocky Mountain National Park by Rich
mond; and Edwin C. Albert 's Natural History Handbook on 
Rocky Mountain National Park—all of these on sale at the 
various park visitor centers . The more technical Plants of 
Rocky Mountain National Park by Ruth Ashton Nelson, 
Rocky Mountain Flora by William A. Weber (illustrated), and 
several books in the Peterson field guide series might be well 
worth having: the field guides to Western Birds by Roger Tory 
Peterson, to the Mammals by William H. Burt and Richard 
P. Grossenheider , to Rocky Mountain Wild/lowers by the 
Craighead brothers and Ray J. Davis. For those who plan 
to do some hiking, the Outdoorsman's Guide to Rocky Mountain 
National Park by David N. Cargo and Richard M. Chisholm 
is invaluable, as are topographic maps of the park and quad
rangle maps of local areas of interest. If one plans to do any 
climbing, Paul W. Nesbit 's Longs Peak: Its Story and a Climb
ing Guide might be worth having. For a more detailed study 
of the alpine tundra, one might consider taking a course 
through the Thorne Ecological Foundation, 1229 University 
Avenue, Boulder, Colorado 80302 . 

The tundra world is fascinating enough in itself, but as 
one comes to know a few of the subtle interrelationships of the 
alpine fauna and flora, that which was merely interesting 
becomes both interesting and meaningful. A drive along Trail 
Ridge Road may excite the imagination and tickle the in
tellect; but a trip on foot through the tundra world excites the 
intellect and gives the imagination the greatest freedom within 
the harsh discipline of the high country's natural order. • 

Ve rne H u s e r , f o r m e r l y a seasona l r a n g e r in R o c k y 
Mounta in Nat ional P a r k , is a p ro fess iona l r i v e r 
gu ide on the S n a k e Rive r in G r a n d T e t o n Nat ional P a r k 
a n d in Hel l ' s C a n y o n . H e also d o e s f r e e l a n c e wri t ing 
and p h o t o g r a p h y . 
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The A S W A N DISASTER 

UPI PHOTO High Dam spouts Nile water at its opening. 

OF ALL THE DAMS built by rich nations for poor nations 
hoping to grow richer that way, the one built by Soviet 

Russia for Egypt is in a class of its own. The High Dam at As
wan is the biggest and most expensive in the world. The late 
President Nasser spent over a billion dollars on it and changed 
the course of history to get it: broke with the West, nationalized 
the Suez Canal, brought on the Suez War and so invited Soviet 
penetration of Egypt, the Middle East, and the Mediterranean. 
It made his political fortunes, but spread such ecological havoc 
that his country may never get over it. 

This isn't just Nasser's fault. The blame must be shared by 
the West German engineers who designed the High Dam, the 
World Bank which approved it, the American State Depart
ment which agreed to finance it and backed out only for political 
reasons, the Russians who finally let Nasser have it—in short, 
an entire generation distracted by politics and bemused by 
technology. 

There was no excuse for all the eminent international ex
perts who did not see what was coming, since at least one did. 
A few weeks before ground was broken for the High Dam in 
1960, the distinguished Egyptian hydrologist, Dr. Abdel 
Aziz Ahmed, warned the Institution of Civil Engineers in 
London that the dam's conception was "foreign to Egypt and 
a complete reversal of time-honored Nile irrigation policy." 
To build it, he said, would be "unwise and indeed extremely 
hazardous." He was fired as soon as he got back to Cairo— 
which took care of Dr. Ahmed but not, unfortunately, of what 
he had warned about. These were some of the things he rightly 
predicted would go wrong: 

• The dam, built without sluices, would trap an annual 
134 million tons of Nile sediment "containing volcanic ma
terials which produce the most fertile soil on the face of the 
earth." Since practically all cultivated soil in Egypt was formed 
and nourished by the sediment, for which no adequate man-
made substitute has yet been devised, the lack of it would 
strike at the heart of Egyptian agriculture. 

• The silt-free water would scour the riverbed downstream, 
eroding the Nile's banks and undermining every barrier-dam 
and bridge on its 600-mile course from Aswan to the sea. 

• Evaporation, seepage, and changes in underground 
water movements would cause such colossal losses in the 
lake forming behind the High Dam that Egypt would almost 
certainly end up with less water than it had before. 

Dr. Ahmed couldn't think of everything. He failed for 
instance to anticipate the decimation of marine life in the 
eastern Mediterranean, erosion of the Delta coastline by sea 
currents, a rise in soil salinity threatening to put millions of 
acres irreversibly out of cultivation, an unnerving increase 
in the exhausting water-borne disease called bilharzia, a po
tential invasion from the Sudan of a killer-mosquito carrying 
the deadliest kind of malaria. What he did predict, though, 
has come true with a vengeance. 

If the Egyptian fellah has been freed of ancestral fears 
that the annual Nile flood would bring too much water, or too 
little, he knows with chilling certainty now that the miraculous 
muddy brown floodwaters will never come again. One need only 
look down upon the limpid Nile and see through to its sandy 
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bottom, as I did from a balcony of Cairo's Semiramis Hotel, 
to sense the enormity of this change. "Terrifying, isn't it?" 
an Egyptian friend murmured, clutching my arm as he pointed. 
It is. 

Without the Nile sediment, much of Egypt's six million 
cultivated acres need chemical fertilizer already, as all farm
land will in the next few years. A team of Egyptian soil ex
perts has found that potassium, phosphorus, nitrogen, cal
cium, and magnesium must also be added to the Delta's once 
inexhaustible soil within four or five years, and copper, zinc, 
molybdenum, borum, and manganese in fifteen or twenty. 
Apart from these micro- and macro-nutrients, Egyptian agri
culture is absorbing 2,350,000 tons of artificial fertilizer 
so far. Two-thirds of it, according to Egyptian and World Bank 
calculations, is the amount needed to make up for lost fertility 
and mineral content once supplied by the silt. The cost of 
just this much comes to upwards of a hundred million dollars 
a year, cutting about a fifth of the average income from the 
yield per acre—quite a cut for a farmer earning perhaps S75 
a year. This is a recurrent, annual expense, for eternity. 

Furthermore, without the flood to flush the earth of soil 
salts, salinity is reaching alarming levels not only in the heavily 
waterlogged Delta where it has been a problem for years, but 
throughout Middle and Upper Egypt. The situation could 
become "dramatic" in barely a decade, soil scientists say, 
with yields steadily declining until millions of acres are lost 
to cultivation entirely. There is a remedy: closed underground 
drains can do wonders to counteract salinity and raise yields, 
and the World Bank is already helping Egypt to install them 
on a million acres of Delta land. But this alone—the most 
ambitious tile drainage scheme in the world—will cost $147 
million, of which the World Bank will put up less than a 
tenth, as a loan. To install tile drains and the pumps to go 
with them in the rest of Egypt would cost well over a billion 
dollars: a quarter of Egypt's national, income, as much again 
as the High Dam itself. 

Meanwhile, reclamation of desert land with the Dam's 
stored waters has been sharply disappointing. Although 
Nasser had hoped to reclaim 1,300,000 acres, still the govern
ment's figure, he knew from soil studies done in 1964 that 
there wasn't half that much suitable land to be reclaimed in all 
Egypt at less than astronomical expense. It is impossible 
to be certain of how much has actually been reclaimed, the 
official answer depending on which official is asked. Never
theless, the known reclamation projects under Egyptian and 
foreign auspices add up to less than 300,000 acres. At an 
average $1,200 an acre, even this comes to over a third of a 
billion dollars—yet another third of the High Dam's cost. 

A good part of this stunning figure can be traced to the same 
lost silt. The silt was so invaluable to build up badly degraded 
desert soil that some reclamation companies dug tons of it 
out of the Delta and trucked it to the new lands. That alone 
cost $240 an acre. The alternative, though, was four to five 
years of laborious build-up before the soil could be used at all. 

On the other side of the ledger is a clear and substantial 
gain: the conversion of 700,000 acres from flood to canal ir
rigation. With double-cropping, that has added half again 
to the yearly production of these lands. Yet here, too, the Nile 
has found a way to strike back. The fellaheen working on 
these converted lands were not afflicted with bilharzia before. 
They are now. 

THERE HAS ALWAYS been bilharzia in Egypt: parasites' 
eggs have been found in mummified viscera from 

Tutankh-Amen's tomb. But it did not become the plague it 
is until men made it so by introducing extensive irrigation at 
the start of this century. Even then the number of carrier-
snails was kept down by the annual Nile floods washing them 
out to sea, until the High Dam was sealed at Aswan in 1964, 
ending the floods forever. 

The snail-carrier of bilharzia (known in medical circles as 
schistomiasis),cannot survive for long in fast-flowing rivers. 
It is most at home in placid waters, where it may be carried 
by migrating birds or the wind. Once settled, the snails can mul
tiply at a rate which will increase their numbers 50,000-fold 
in four months. Lake Nasser, forming behind the High Dam, 
is thickly infested with these snails along its entire 300-mile 
shoreline. That is not yet the calamity it might be only because 
hardly anybody lives there. Infestation is much the same in 
the canals dug since the High Dam was built, as in all the 
others lacing the country. 

The snail does not attack human beings. It simply plays 
host to the prickly-spined blood flukes which do. The fluke's 
larvae need only be deposited in the water by an infected 
person's urinating, defecating, or merely bathing, where
upon it homes in on the snail to lie in wait for the next human 
being to come in contact with the infested water. 

A man can die of bilharzia, but is more often condemned 
to live in growing pain and exhaustion; The chronic sufferer 
becomes steadily weaker from stomach cramps and damage 
to the heart, lungs, liver. He may contract cirrhosis, blad
der and kidney infections, cancer; and even if not, he is 
rarely able to put in more than three hours' work a day. There 
is no lasting cure for bilharzia, since anybody who shakes it 
off in the morning can pick it up again before nightfall. 

For all the efforts made by Egyptian and UN agencies, 
therefore, endemic bilharzia persists. Even before the High 
Dam was built, 14 million of Egypt's then 40 million 
people had it; one out of every ten deaths was caused by it; 
and the cost to the state in lost working time alone ran to half 
a billion dollars yearly. No official figures have been released 
on the number of additional victims since new canals came 
into being after the High Dam was sealed. But in some areas, 
such as Kom Ombo just below Aswan, the rate is known to 
have jumped from zero to 80 per cent. Consultants of the 
World Health Organization think the national total of fresh 
cases is somewhere around 2,650,000—an increase of roughly 
20 per cent, at an added yearly cost to Egypt of $80 million. 

This is not the only health menace created by the High 
Dam. Less known but potentially more sinister is the threat 
of killer-malaria frozn the Anopheles gambia mosquito, the 
deadliest carrier in Africa. A. gambia has a high biting 
frequency, prefers a human blood meal to any other, feeds 
on humans a hundred times more than other mosquitoes 
do, has a higher life expectancy, and can breed with perfect 
equanimity in anything from a pond or pool to a muddy 
hoofprint or puddle in an old rubber tire. It is found, all too 
often, in areas of the Sudan barely fifty miles from the south
ern shores of Lake Nasser. 

A fifty-mile hop is nothing to A. gambia, which has wan
dered much deeper into Egypt on occasion, with memorable 
results. In 1942 it got far enough to infect a million Egyptians, 
killing 100,000 of them: the World Health Organization calls 
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that epidemic "one of the saddest events in the history of 
tropical medicine. '" In reminding Egypt of this experience 
when Lake .Nasser began to form. LN experts have rendered 
an invaluable service. For if it was hard enough to catch up 
with Anopheles gambia in 1942, it would be all but impos
sible should tins murderous insect get a foothold now in the 
vast expanse of Lake Nasser 's impounded waters, with all 
those idyllic inlets and swamps, and an endlessly twisting 
shallow shoreline. 

So far. it has failed to show. \ igilanee, of a sort, is kept 
at several malaria stations run jointly by the Sudan and Egypt, 
at Abu Simbel . Kom Ombo. Edfu, and the High Dam itself. 
Travelers coining from the Sudan are sprayed with in
sect icides, though the right kind are not always handy: one 
UN olheia! checking on the checkpoint recently was spraved 
with Flit. Since some strains of Anopheles gambia have al
ready developed immunity even to DDT. these malaria 
stations are going to have to do better than that. The situation 
might improve under steady if discreet UN pressure . As 
things stand now. though, one vicious little mosquito nestling 
in the tweed pocket of a tireless tourist could put a curse on 
all Egypt. 

I T IS CHASTENING to reflect upon the fact that after harnessing 
the world's mightiest river hv building the most ex

travagantly ambitious dam ever conceived by man, the 
Egyptians have less water than they had before. Whether 
this happened because experts didn't know enough or politi
cians simply didn' t care to listen is not altogether clear. Who
ever made the mis takes , though, the High Aswan Dam is 
unmistakably losing the water it ought to he saving. 

This is particularly hard on the Egyptians, whose existence 
depends whollv on the Nile's waters. Rain almost never falls 
in most of their country, though a light shower did fall once 
on Thebes during the reign of I 'sainmenitus: "an unparal leled 
event , " Herodotus tells us. The instinct to hoard every 
drop of Nile water has therefore been strong since civilization 
began on the river's banks : and it is a lot stronger now that 
Egypt's 13 .510 square miles of habitable land must sup
port 33 million people, doomed to become 6 0 million in just 
three decades . 

The whole idea of the High Dam was to store enough of 
the Nile's yearly floodwaters to irrigate existing lands , reclaim 
more from the deser t , and guarantee eternally against drought 
and famine. Nilologists thought the minimum needed would 
he 163 billion cubic meters . Lake Nasser was supposed to hold 
that much, and should have filled up by 1970. Rut it is not 
yet half full and. according to Egypt's foremost limnologist. 
Prof. Abdel Fattah (lobar, is unlikely to get much fuller 
for at least two centur ies . 

One reason is a presumably elementary error in ar i thmetic . 
Any engineer will tell you that calculat ing probable evapora
tion losses in a large body of water is child 's p lay—even if 
the body is as large as Lake Nasser, in the hottest and driest 
corner of the globe. Vet where the High Dam's planners 
had allowed for a colossal evaporation loss of 10 billion 
cubic meters a vear. the figure turns out to lie 15 billion. 
What die planners overlooked, it seems, was the much 
higher wind velocity over such a vast expanse of water, adding 
greatly to evaporation losses. 

As a string of smaller and cheaper dams closer to 
Cairo would have avoided this, it seems a shocking waste. 

12 NATIONAL PARKS & CONSERVATION MAGAZINE 

But it is nothing compared to other losses entailed by tamper
ing so casually with a river whose watershed spans nearly 
the entire breadth of the African continent. 

Three-quarters of a century ago, an eminent hydrologist 
named John Rail demonstrated that, for some 36X0 miles 
between Wadi Haifa and Aswan, the Nile cut across an 
immense underground bed of water, part of an aquifer of 
porous Nubian sandstone a million kilometers square , un
derlying the Libyan Desert from Egypt and the Sudan to 
Chad and Senegal. Incalculable quanti t ies of water were 
feeding into the river, he said, from the permeable bed 
beneath it and the sandstone lining its Western hanks . 

Then, in 1902, the first Aswan Dam was built. In a 
remarkably short t ime, the millenial movement of this ground
water was reversed. Under counter-pressure from that first 
Aswan reservoir, the water began to move elsewhere through 
countless fissures in the sandstone; and a tremendous 
quantity also began to seep out through the porous rock 
from the reservoir itself. From 1902 to 1964, when the new-
High Dam was sealed, the Aswan reservoir stored some 5 
billion cubic meters of water a year for seasonal use. By 
building it. however, the Egyptians lost 12 billion cubic 
meters a vear from the Nile through seepage and reversed 
underground (lows. 

So far, nobody knows how much more than that is escaping 
from Lake Nasser. Rut one might guess at the calamitous 
figure bv a simple comparison: the new lake is meant to 
store thirty times more water than the old Aswan reservoir; 
and seepage tends to be greater in deep reservoirs with 
long shore lines and large depths of permeable material 
along the hanks. 

This doesn't necessarily mean that the Egyptians are 
condemned to drought and famine. They could be . with Lake 
Nasser less than half full, if the floods should run low for 
several summers on end. Rut even if not. they must make do 
now with 2 billion cubic meters of water less than the 5 5 . 5 
billion that are their "establ ished right" under the Nile Waters 
Agreement with the Sudan—and 10 billion less than the 
famous nilologist. Dr. I I . E. Hurst , has said they must have 
for irrigation, river transport , and the High Dam's turbines. 

There is always the chance of working out some other plan 
to increase the flow into Lake Nasser. The biggest scheme, 
talked of for years, is the projected Jonglei Canal to drain 
the Sudan's great Sudd swamps, where 14 billion cubic 
meters of the White Nile's waters are lost in evaporation 
each vear. Recent ly , however, surveys have revealed that 
nearly a million semi-nomads live amongst these swamps: no
body, apparent ly, had the smallest idea of this. Even if it 
were practical to resettle so many people, at a cost of 
around a billion dollars, the water thus gained might well 
be lost in Lake Nasser as so much of the rest. 

Things might get better in time, as the fine clay suspended 
in Lake Nasser 's waters starts to seal the porous banks . Rut 
if the fissures are large in these endless banks of sandstone, 
and the escaping water finds an outlet to the sea. or another 
lake, or a land depression, it could flow downhill forever. 

Clai re S te r l ing , a f r e e l a n c e j ou rna l i s t living in R o m e , 
is a f r e q u e n t c o n t r i b u t o r to the ed i to r ia l pages of The 
Washington Post. This a r t ic le is a d a p t e d f rom a ser ies 
tha t first a p p e a r e d in t he Post, copy r igh t (V) T h e 
Wash ing ton I 'ost C o m p a n y . 



I T WAS IN THE SAME M O N T H of the same year—May 1 9 6 4 — 
that two of the world's higgest man-made lakes began to 

form: Volta Lake behind the Akosombo Dam in Ghana, and 
Lake Nasser. 

Lake Volta is about full now, and teeming with fish. The 
Ashantis native to the area believe the water is lying 
in wait to pull them in, and so will not go near it. But the (ish 
had no sooner appeared , incredible in size and numbers , than 
the fishermen to catch them turned up from nowhere. Today 
there are 6 0 , 0 0 0 Tongas, Adas , Gas , and Fantis who came to 
the lake on their own initiative. The annual catch has now-
reached 6 0 , 0 0 0 tons. 

On the other hand. Lake Nasser is not yet half full; and 
though it should supposedly be choked with fish—it is a much 
better fed lake than Volta, s ince 134 million tons of marvel-
ouslv rich Nile sediment sink to its bottom each vear—the 
annual fish-catch is not yet a tenth of Lake Volta 's, running 
to only 4 , 5 0 0 tons a year. This is all the sadder for the 
Egyptians for their having lost 18 .000 tons of sardines in 
the Mediterranean just because the Nile silt is s inking to 
Lake Nasser 's bottom instead of flowing out to sea as it had 
always done . Without it. the whole continental shelf running 
along Egypt's Mediterranean coast has only a third of the 
nutrient plankton and organic carbons it used to have: not 
only sardines , hut mackere l , lobster, and shr imp have 
therefore d isappeared . 

It is possible that Lake Nasser has a lot more fish, hut 
simply hasn't the people to pulI them out. So far only 3 , 0 0 0 
fishermen have wandered into this hostile wilderness, living 
in conditions too wretched to attract more. 

There is not much chance of conditions improving soon, 
because Lake Nasser is not filling up as it was supposed to. 
Until the lake's final shoreline is certain, there can he no 
permanent set t lements around it, still less the water to grow 

food enough to sustain settlers. As things stand now, every 
drop of water in this new reservoir is needed downstream of 
the dam. 

The danger in these c i rcumstances is that Lake Nasser 
will he too long underfished: unless the fish population is 
cropped sufficiently, it may not even reach the level UN 
experts count on for 1980, when it should by paper-reckon
ing vield a yearly catch of 16 ,600 tons. 

The spawning, eating, fattening, sporting, traveling, and 
dying habits of fish in these enormous new tracts of water 
are still largely a mystery to the experts , as experience in 
the lake behind Zambia 's great Kariba Dam has shown. Formed 
five years earlier than Lakes Volta and Nasser, the one at 
Kariba started out with an explosion of fish to dazzle the mind. 
Predictions were that the catch would reach 2 0 . 0 0 0 tons a 
vear in no t ime. But by 1963 the catch had dropped to 4 , 0 0 0 
tons, by the next year to 2 , 1 0 0 tons, and by 1967 to so little 
that a corps of 2 , 0 0 0 fishermen dwindled to 500 . 

Nobody is qui te sure why this came about. But among 
the reasons already known are at least two of appreciable 
interest: an aquatic fern called Salvinia auriculata suddenlv 
grew up in the lake, quickly forming a mat too thick for 
boats to penetrate , so that fishermen could not do the 
necessary cropping; and . after being initially dispersed by 
changed ecological conditions in the river, predator fish began 
to multiply at a terrifving rate. 

It could happen anywhere, and may in fact he happening 
in Lake Volta a lready, where , after going up like a rocket, 
the (ish population is starting to go down. 

The one thing we may be sure of, therefore, is that we 
cannot be sure of very much where fish in new super-lakes 
are concerned. Even for those of us who don't care much for 
fish, the story is worth noting, if only as a cautionary 
tale. • 

Photograph of the Nile 
delta taken from space 
during the Gemini 
program. In the 
background is the 
Sinai Peninsula. The 
delta, deprived of its 
supply of silt, is 
being eroded by the 
sea. The nutrients from 
the silt once supported 
a large sardine fishery 
in this part of the 
Mediterranean, but 
when the dam was 
closed and the silt 
trapped, the fish 
vanished. 
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BLUE RIDGE DAMS: 
THE ^POLLUTION DILUTION' 
APPROACH 
Raymond E. Janssen 

T H E HEAVY HAND O F MAN is threatening to change the character 

of one of the world's oldest rivers so that the pollution load 
dumped into it by industry will seem lighter. 

Precursor of the Mississippi, the New Riser crosses the 
entire width of the Appalachian Mountains, from the Blue 
Ridge in North Carolina through western Virginia to West 
Virginia, where it joins the Gauley River to form the Kanawha, 
which (lows into the Ohio. On its way to the Kanawha, the 
New River passes through some of the most beautiful and as 
vet least despoiled territory of the eastern United States. By 
unfortunate contrast, the Kanawha River passes a line of 
chemical plants along the hanks near Charleston, West 
Virginia, where it absorbs a deadly dose of pollution, enough 
completely to remove the oxygen from the water for a length 
of 20 miles. 

Over 150 miles upstream (toward the south), where the New 
River follows the border between North Carolina and Virginia, 
the Appalachian Power Company has proposed building a 
pumped storage and hydroelectric generating station, requir
ing the construction of two dams and two reservoirs. Conser
vationists are opposed for several reasons, the strongest of 
which is that the project would make water available to dilute 
the polluted water in Charleston. 

The present controversy stems from a request in June 1962 
by the Appalachian Power Company for permission to make 
preliminary studies of the Blue Ridge Hydroelectric Project. 
The site was in the midst of a tourist and recreational area 
just west of the Blue Ridge Parkway and more or less sur
rounded by three existing state parks—Hungry Mother, 
Claytor Lake, and Mount Rogers. While the power company-
was formulating its construction proposal, a fourth such area 
was created. An act of Congress in May 1966 provided for 
the establishment of the Mount Rogers National Recreation 
Area, consisting of 154 ,000 acres to the north of the proposed 
reservoir sites. 

D r . R a y m o n d E. J a n s s e n , a geologis t , r ecen t ly r e t i r e d 
af ter 2 7 yea r s as c h a i r m a n of t he geology d e p a r t m e n t 
at Marsha l l Univers i ty in H u n t i n g t o n , West Virginia. He 
has wr i t t en extens ive ly for magaz ines and is the a u t h o r 
of seven h o o k s , inc lud ing severa l ch i l d r en ' s c o n s e r v a t i o n 
h o o k s . 

Until then there was little opposition of consequence to the 
power project. However, as a result of the Congressional ac
tion creating the new area, the United States Department 
of the Interior entered the picture. The department raised the 
question of pollution control by contending that the Federal 
Power Commission should require the power company to in
crease the sizes of the proposed reservoirs sufficiently to store 
water for periodic release to improve the quality of water down
stream in Charleston. Essentially, this would produce a flush
ing action whereby the purer upstream water would be used 
to dilute the polluted downstream water. 

To provide the extra water, the proposed capacit ies of the 
reservoirs were doubled. Revised plans were made for an 
upper reservoir to be situated between Sparta, North Carolina, 
and Independence , Virginia, covering 2 6 , 0 0 0 acres, and a 
lower one near Galax and Fries , Virginia, of 12 ,800 acres. 

In addition to the pollution control aspect , the Federal 
Power Commission recommended that the power company 
buy land for a new 3,900-acre park in North Carolina, a 
2,400-acre park in Virginia, and 3 ,400 acres for a possible 
interstate park on the boundary of the two states. 

In 1965 Appalachian Power Company requested a con
struction permit from the Federal Power Commission. Com
mission Examiner William C. Levy approved the request in 
October 1969 , but by then opposition from environmentalists 
held gained strength. The full Commission decided to delay 
making the decision final until the environmentalists had 
filed briefs and delivered testimony explaining their opposi
tion to the enlarged project. 

Critics rested their opposition on several grounds: that 
increased flows due to pollution dilution requirements would 
disturb the river's ecosystems and its recreational uses ; that 
pollution dilution is unnecessary and illegal; and that further 
consideration should be given to allowing a public g roup— 
in particular the federal government—to develop the power 
project. 

A statement filed jointly by the Conservation Council of 
Virginia, the West Virginia Natural Resources Council , and 
the Izaak Walton League, and a separate brief filed by the 
Attorney General of West Virginia, pointed out that the 
increased water flows would virtually eliminate canoeing, 
wading, and associated fishing activities. The groups pre
sented evidence that the maximum flow that allows wade-in 
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fishing is 3,000 cubic feet per second. The project called for 
4,000 cubic feet per second during the months from April 
through October and 5,000 cubic feet per second during the 
remaining months. 

The same groups contended that sustained cold water 
flows would disturb the ecosystems of the stream by prevent
ing some organisms from completing their life cycles and by 
reducing the food supply. For evidence they pointed to pre
vious testimony by a federal fish biologist. 

The case against pollution dilution was outlined most 
strongly by Edward Berlin, counsel to the conservation coali
tion. In his brief he pointed out that the Federal Water Pollu
tion Control Act of 1961 rules against pollution dilution in 
cases such as the Blue Ridge project. Section 1153 (b)(1) 
of the act states: 

"In the survey or planning of any reservoir by the Corps 
of Engineers, Bureau of Reclamation, or other Federal 
agency, consideration shall be given to inclusion of storage 
for the purpose of water quality control, except that any such 
storage and water releases shall not be provided as a substitute 
for adequate treatment or other methods of controlling waste 
at the source" (emphasis supplied). 

This passage is augmented by Section 1155 (d)(C), which 
instructs the Interior Secretary to study: "Methods and pro
cedures for evaluating the effects on water quality and water 
uses of augmented streamflows to control water pollution 
not susceptible to other means of abatement" (emphasis sup
plied). 

Berlin argued that processes exist now that could adequately 
clean up the effluent from the factories located along the 
Kanawha in Charleston. The industries, as their own testi
mony indicates, have been grossly negligent. With one ex
ception, they admitted that some of their effluent could be 
treated, and most of them asserted that they will be able to 
comply with Phase III of West Virginia's cleanup program. 
Testimony by the Interior Department and others in support 
of low-tlow augmentation did not calculate how much extra 
water, if any, would be needed after the completion of 
Phase III. 

The state of West Virginia and the conservation groups 
asked that the power company be allowed to proceed with the 
original, smaller project. The original project would have 
covered 17,000 acres and displaced less than 500 people; 
the modified project would cover 40,000 acres and displace 

Poisonous wastes from Union Carbide's chemical plant in South Charleston flow into the Kanawha River. 
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The New River-one of the oldest 
Known by a rather inappropriate name, the New River is 
actually a remaining part of a much greater prehistoric 
river known by geologists as the Teays River. That ancient 
river had its origin well over 100,000,000 years ago in the 
ancestral Appalachian Mountains. In its entirety the Teays 
drained essentially the same territories as those drained 
by the Ohio and Mississippi systems today—from the Ap
palachians to the Great Plains, and from the Great Lakes to 
the Gulf of Mexico. More than 1,000 miles long, the Teays 
extended from North Carolina northwestward across Virginia, 
West Virginia, Ohio, Indiana, and Illinois. There it turned 
south toward St. Louis to enter a northern arm of the Gulf of 
Mexico, which then extended up the present lower Mississippi 
Valley as far as southern Illinois. 

When the great glaciers of the last ice age moved from Canada 
into the United States, they spread farthest south in Illinois, 
reaching almost to its southernmost tip. In so doing, the ice 
moved over the lower half of the Teays River—from Chillicothe, 
Ohio, to its mouth below St. Louis—burying it beneath the ice 
sheet and filling its valley completely with sand, gravel, and 
other glacial debris. The upper half of the Teays River—from 
Chillicothe to the river's source in North Carolina—remained 
outside the boundaries of the ice sheet and continued to flow 
down toward the great glacier. The front of the glacier, 
standing as an immense wall of ice hundreds of feet high, 
produced an effective dam across the river's path, blocking 
the flow of water in the headward portion of the river and 
converting part of the stream into a long, narrow lake. The 
ponded waters rose until they covered the sites of various 
towns and cities that are today situated within or along the 
edges of the former lake. 

The accompanying map shows the course of the former 
river and the territory covered by the extinct lake. The north
western end of the lake was held in position by the great 
glacier itself, the waters standing in contact with the high 
wall of ice where it blocked the river at this point in Ohio. 
From there the lake waters extended southeastward to the 
Ohio-Kentucky boundary and on across at least half of West 
Virginia. Geological evidence of the lake's existence consists 
of sedimentary deposits laid down on its bottom. These de
posits remain throughout much of the territory that had been 
flooded by the lake waters. 

The ancient river had its source in the same general region 
as does the New River today, in the ancestral Appalachian 
Mountains, a vastly higher system that preceded the present 
ranges. These original mountains were eroded to an almost 
level plain during the Mesozoic Era. The Teays River was one 
of the streams that helped grind them down. In the course 
of time this plain was elevated to a high plateau, marked in the 
East by the present-day Blue Ridge. It sloped gently west
ward toward the sea that covered the lowlands of the 
present Mississippi Basin. 

These physical changes did not destroy the Teays River. 
Rather it was carried upward by the rising lands. The uplift 
steepened the gradient and gave the stream additional power 
that allowed it to cut through the upraised rock layers. Hence 
it entrenched itself into the bedrock, retaining the course it had 
previously developed on the low, flat plain. Evidence of this 
can be seen today in the gorge of the New River. The deep 
canyon, with its winding course-and steeply rising walls, marks 
the extent of the river's erosion since the uplift. 

While the Teays River was in existence as the master stream 
of the east-central United States, it helped carve the land
scape of a large part of the continent. The amount of sediment 
it eroded and poured into the sea was tremendous. This sea was 
the long former arm of the Gulf of Mexico, extending from New 
Orleans to southern Illinois, which has since been completely 
filled, the great delta deposits now jutting far beyond New 
Orleans. The building of this delta has been attributed to the 
Mississippi River, but actually the lower portion of the 
Mississippi south of Illinois has been in existence for only a 
relatively brief time in comparison with that of the former 
Teays. The greater bulk of the delta was built by the Teays; 
only the later portions were added by the Mississippi. 

During the time that the lower half of the Teays 
River was covered by the glacier, and its intermediate por
tion was impounded into the lake, the stage was set for the 
changes in river drainage that were to occur when the great 
ice sheet finally melted away. The impounded lake waters 
had an overflow point near the site of Portsmouth, Ohio, which 
permitted them to escape toward the site of Cincinnati and 
onward to the Gulf of Mexico. The constant outflow of water 
along this route established the lower portion of what is now 
the Ohio River. The great glacier also reversed the flow of the 
Allegheny and Monongahela rivers, which had previously 
flowed northward to drain into the St. Lawrence River. They 
were now forced to join at the site of Pittsburgh and flow 
southwestward, thereby bringing into existence the upper 
portion of the Ohio. The Teays Valley itself, between the 
present cities of Huntington and Portsmouth, became the cen
tral portion of the Ohio River. 

Meanwhile, as the glacial ice receded and the Ohio River 
became established, Teays Lake gradually drained away, 
but the Teays River did not return to its former valley down
stream from the present locality of Nitro, West Virginia. Its 
headwaters—from North Carolina to Nitro—remained to be
come what we now call the New and Kanawha rivers. But at 
Nitro these waters found a lower outlet toward the present site 
of Point Pleasant, West Virginia, thereby establishing the 
lower course of the Kanawha and causing it to become a trib
utary of the newly formed Ohio River. Two portions of the 
Teays Valley—the parts between Nitro and Huntington in 
West Virginia, and between Portsmouth and Chillicothe in 
Ohio—were left completely abandoned. They are occupied 
today only by smaller local streams which became estab
lished after the ice age. The whole lower portion of the Teays 
Valley below Chillicothe and across Indiana and Illinois was 
completely filled with debris dumped into it by the great ice 
sheets. Therefore no surface valley remained to become 
reoccupied by a river after the glacier melted away. 

A million years have passed since the glacial ice first spread 
southward from Canada into the United States and on across 
the valley of the Teays. During their time the ice sheets com
pletely changed the face of the land over which they moved. 
They established the Great Lakes and left a hundred thousand 
smaller ones across the northern United States and Canada. 
They destroyed and buried beneath the glacial drift a once 
great river system. Their streaming meltwaters built a new 
system, that of the present Ohio; and they converted a rel
atively minor tributary into a mighty new master stream, the 
modern Mississippi. In spite of these far-reaching changes, 
the New River portion of the Teays system still remains today. 



5,000 people. Huge fluctuations of water in the lower reser
voir would make it completely unsuitable for recreational 
uses. The requirements for low-flow augmentation threatened 
to cause large drawdowns in the upper reservoir as well. 

Another group, the Appalachian Research and Defense 
Fund, filed a brief late in the proceedings that asked a ques
tion no one else had raised: should the project be built at all? 
Counsel Paul J. Kaufman assailed the Appalachian Power 
Company for its poor record of public service and its monop
olistic tendencies, and suggested that the project might be 
better managed by a public agency. He asked for a complete 
study to determine alternatives to the project. As it is proposed, 
the project calls for both pumped storage and hydroelectric 
generation. Water falling from the upper reservoir would 
turn turbines to generate electricity. The water then would 
be contained in the lower reservoir, from which some of it 
would be dispensed downstream toward Charleston and some 
pumped back into the upper reservoir. The energy to ac
complish this would be provided by a steam-powered plant 
that each year would burn 2 million tons of coal strip-mined 
from the hills of West Virginia. Kaufman estimated that for 
every 2 kilowatts of energy produced by the hydroelectric 
station, 3 kilowatts would be consumed in the pumping 
process. 

FPC Examiner Levy issued a second decision on June 21, 
1971, to allow the Blue Ridge Project to go forward with only 
minor changes. From April through October the pollution 
diluting flow would be restricted to 3,000 cubic feet per second 
rather than 4,000 as originally planned, pending further 
study. The total quantity of water contained for low-flow 
augmentation would be reduced from 650,000 acre-feet to 
400,000 acre-feet. 

To the conservationists' contention that flows of 3,000 
cubic feet per second might disturb the ecosystems of the 

river and hurt canoeing and fishing, the Examiner's decision 
states that the "controlled river" may be "bigger and dif
ferent," but that it will be "equally or probably more valuable 
in the long run." Regarding pollution dilution, the decision 
begs off from the restrictions of the Federal Water Pollution 
Control Act: "The purpose of this license proceeding is not 
to evaluate industry compliance with or governmental en
forcement" of the Act. Examiner Levy claims that although 
presently the situation on the Kanawha in Charleston does not 
require "all the water-quality storage of which the project is 
capable and which can be provided without adverse effect 
downstream. . . . Comprehensive development of the river 
requires all the storage of which the reach is capable, com
patible with optimum public benefits and project economics." 
He denies the request by the Appalachian Research and 
Defense Fund for study of the feasibility of public develop
ment and alternatives to the project because doing this would 
only "delay indefinitely construction of a project that is 
badly needed now in the public interest." 

FPC rules provide 30 days following announcement of the 
Examiner's decision for exceptions to be filed. If exceptions 
are filed, the full commission is obliged to review the case, and 
at least two attorneys are planning to file exceptions. If the 
full commission approves the Blue Ridge Project as it now 
stands, Kaufman is considering bringing the matter to the 
public courts. Berlin said that he is "absolutely certain" that 
he will file a lawsuit. The full committee decision is not 
expected before the end of the year. 

Examiner Levy wrote that if the Blue Ridge Project is 
built, "the dead hand of economic uncertainty and paralysis 
will be removed" from that part of the country. To this state
ment environmentalist Kaufman scoffed, for reasons under
stood by those who value natural systems over man-made 
money: "Hogwash." B 

Map shows the route of the ancient Teays River: the lower portion as covered by the glacier, the central portion as impounded into 
a lake, and the headwater portion now known as the New River. Also shown is the original Mississippi River, then a Teays tributary. 
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THE TIGER, MAGNIFICENT, flamboyant cat that made India 
famous, is on its way out. One of the most adaptable 

of species through the ages, the tiger has colonized nearly all 
of Asia—bulky and long-haired in the Siberian North, lithe and 
dark in the hot, humid rain-forests of Malaysia. It is found east 
to South Korea, west to Persia. 

But everywhere the tiger is found it has its back to the wall, 
subject to many pressures that increase constantly. Despite 
being scattered over so wide an area, the species is going to 
disappear almost overnight unless drastic and realistic 
measures are taken. Sadly, it may disappear before we know 
enough about it to take any rescue measures. This great 
predator has been studied chiefly over the sights of a rifle. Much 
that has been written and said about saving the tiger is a mix
ture of wishful thinking and false sentiment, with little effort 
having been made so far to gather the knowledge on which to 
base effective action. 

Tiger survival figures from the International Union for the 
Conservation of Nature and Natural Resources (IUCN) make 
sorry reading but emphasize the magnitude and urgency of the 
task. In Persia, the western limit of the tiger's range, less than 
20 are left. There are no figures from Afghanistan, but there 
are probably no more than a dozen there. The population in 
West Pakistan is very depleted. In southern Russia, around 
the shores of the Caspian where once the tiger roamed in great 
numbers, presently 60 to 70 tigers are left. There are no more 
than this in North Korea and northeastern China, and in South 
Korea around 50. No figures are available for China, nor for 
East Pakistan or India. But in both the latter countries tiger 
numbers are considerably reduced. In Sumatra all that is 
known is that the situation has deteriorated seriously. In Java 
20 to 25 animals are left on the entire island, and in Bali 
wholesale destruction of the Balinese tiger has reduced the 
population to the present pathetic figure of four. 

The terai forests of the submontane tracts of Uttar Pradesh, 
bordering Nepal, always have provided the ideal habitat for 
the tiger, which is extraordinarily intolerant of the sun and 
heat. These forests consist of sal trees (Shorea robusta) with 
dense secondary undergrowth in the winter and heavy stands of 
narkul and elephant grass bordering marshy pools in the 
summer. 

During the years of British occupation, into the 1920s and 
1930s, tiger shooting was the sport of a privileged few. The 
rules protecting them were adequate and strictly enforced. The 
tigers were largely game killers. The occasional cow taken from 
the herds that grazed in the Reserved Forests was part of an 
occupational risk for which no penalty was sought or exacted. 
Licenses for firearms were issued with circumspection, and 
crops did not impinge to any large extent on the boundaries of 
the forest. It was in these forests that the tiger lived in solitude, 
heralded only by the alarm calls of the animals on whom he 
preyed, far from human habitation. I recall my early hunting 
days when we were instructed not to shoot at lesser game 
within 2 miles of likely tiger cover for fear of scaring the 
animal. Every block of cover had its resident tiger. No sooner 
was one killed than another took its place. 

The source of supply was the Kingdom of Nepal, where the 
natural home of the tiger was the forest-clad foothills of the 
Churia Range. The Churia Range, second rampart of the 
Himalayas, receives 100 inches of rain each year. Towering 

trees and creeper-clad undergrowth, interspersed with swamp 
and marsh, provided breeding grounds for the choosy tiger. 
The forests produced a seemingly inexhaustible supply of 
tigers. A 3-week shoot in 1933 killed 41 tigers. In 1939, 120 
were killed in 3 months in Chitawan. 

This, then, was the picture up to the close of World War II. 
The last two decades have seen a revolution that is frightening 
in its magnitude of impact. Man is on the march. Whole 
species are threatened with being swept away by his lengthen
ing stride. Can we save them? 

The democratic set-up in Nepal has exploited the great 
virgin forests. The woodman's axe echoes under the vast 
canopies where once the resonant roll of the tiger's roar was the 
dominant sound. Colonization has also taken place on a large 
scale. With the abolition of feudal privileges, the pressure on 
wildlife increased greatly. Chitawan was able to produce only 
one tigress for the Duke of Edinburgh in the early 1960s. 

The tiger responded to the decrease in habitat and food 
supplies by migrating to the adjacent forests of India. This 
accounted for the vaunted surplus of the middle fifties and 
sixties, which the Indian Forest Department claimed as a 
success of its wildlife policies. The surplus now has been all 
but wiped out in the Western Circle of Uttar Pradesh, once the 
favorite hunting grounds of the dollar-avid shikar companies 
(professional hunting guide firms). These companies have 
moved to more lucrative and newer pastures in their barter of 
dollars for tiger skins. Though no census figures for Nepal are 
available, it is unlikely that the tiger exists in any significant 
numbers except in Kanchanpur-Kailali in western Nepal and 
in Chitawan in central Nepal. 

Jim Corbett, though better known as a hunter of maneaters, 
was India's original conservationist. Writing in the 1950s, he 
gave the tiger another 10 years of existence in India. Facts have 
belied his gloomy prognostications, but the same prediction 
made again today might well he accurate. The pressures are 
simply too severe. 

The forests of northern India cover 13 percent of the 
land area, although 33 percent forest coverage is recom
mended. This ideal can never be attained due to agricultural 
pressure on the land. The chief natural timber of these 
forests is the sal, a magnificent tree that reaches a height 
of 100 to 150 feet and a girth of 8 to 12 feet. Not being 
as broad leaved as the teak, it encourages secondary growth 
and so shelters a variety of wildlife. It does not attain maturity 
for 150 years, however, so it is being replaced with exotic 
species like the eucalyptus. This species attains maturity in 30 
years or less but will never offer effective shelter to wildlife. 
Cyclic operations inhibit secondary growth, the trees mature 
early, and they offer no real shade. Areas planted to such 
exotics will forever be denied to the tiger. 

The most insidious effect on the tiger population in India has 
been the extension of cultivation to the edge of the forest. 
Licenses for "crop-protection" firearms have been issued on a 
massive scale, and these weapons have been used for poaching 
inside the forest. The decimation of its natural prey and shrink
age of its habitat has caused the tiger to find temporary shelter 
in fields of sugarcane, where it leads a precarious existence on 
the deer that are attracted by the young crops, and on cattle. 
The pendulum has swung back. The creature of the deep woods 
who shunned the proximity of man has come to terms with his 
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destroyer. That this is a transitional state of affairs is obvious, 
as the crop-grazing deer are shot for meat or sale. 

A large percentage of tigresses seem to favor sugarcane 
fields for dropping the April litters, which results in a severe 
threat to cane harvesters. The latter respond to the threat by 
killing tigers. In the current year, five tigers were shot, eight 
cubs captured, and three cubs burned in sugarcane fields in 
the area of Pallia in Kheri District. These are known local 
figures. Such crimes usually are hidden. There must be many 
more cases that do not see the light of day, especially in the 
long border that the canefields now have with the forest. 
Shikaries roam at all hours on tractors, scouring the sugarcane 
for the marauders they have created. It is all in the interest of 
crop protection, food production, and the many other shib
boleths that make man the dominant race. 

There are no rules for shooting outside forest areas. Al
though a draft bill is ready to be presented to the legislature, 
this measure has been held up for the last 4 years while our 
politicians squabble and a noble heritage fades into the mists 
of yesteryear. Rules inside the Reserved Forests are ade
quate if implemented properly, but shikar companies get 
favored treatment and with professional know-how are able 
to kill their quota. There is no census governing this quota. 
The cumulative impact on the surviving tiger population is 
clear and will become more clear in the few remaining years. 
Hitherto studies of the free-ranging tiger have been incidental 
to the destruction of this animal and have been dominated 
by the idea of the chase. India has been particularly ill-
favored in that the vested interests of the British rulers and 
Indian princes have treated the hunting of the tiger as a status 
symbol, with a competitive aspect whereby have resulted in
dividual bags of over 1,000! 

The studies therefore not only have been limited and 
superficial, leading to wrong conclusions, but tiger behavior 
patterns as a result of aggressive humans' interactions have 
been antagonistic. This has given an impression of an in
tractable animal ever ready to take the offensive. It was 
only recently that G. B. Schaller made a critical but limited 
study, mainly involving a tigress and three cubs, which sup
plied considerable data regarding normal procedures but did 
not stress the essential unsociability of this great cat. 

Now THAT THE TIGER population in India is reaching a 
critical stage due to restriction of habitat, shortening of 

food supplies, and greater human disturbances, attempts 
must be made to study their reproductive potential in a 
modern context. Many outdated notions will have to be shed, 
management practices will have to be revised, and maybe 
rehabilitation from captive stocks will have to be undertaken 
in depleted areas. For this the greater breeding potential of 
tigers in captivity will have to be exploited, and a nucleus built 
up in advance. Tigers have a high reproductive potential. In 
zoos where the cubs are usually removed from the mother 
at birth, one litter per year is common. One tigress at the 
London Zoo had three litters in one year, and a mean of 28 
days elapsed between removal of young and the return of 
estrus. Thus she was potentially able to have a litter every 5 
months. A tigress normally will first breed between the ages 
of 3 and 4 and will have 14 to 15 years of cub bearing. Up to 
seven fetuses have been found in tigresses, and up to five cubs 
are fairly common. If the mortality (tan be controlled in cap
tive animals, a high procreative potential is evident. 

Population dynamics, however, are considerably affected 
by other factors in free-living conditions. Though the tiger 
and lion have a comparatively short gestation period of 14 to 
16 weeks, the cubs are dependent on their mother for a period 
of IV2 to 2 years. In his intensive study of the lions of the 
Serengeti, Schaller states that a lioness had a second litter 
after 21 months; but lions' social interdependence, wherein a 
lioness will suckle other cubs besides her own, and also the 
sharing of kills would make this possible. In the case of 
the tigress this social security does not exist. She is entirely 
on her own. 

Arjan Singh's farm, Tigerhaven, is located amidst prime 
tiger habitat near the Nepal border. The author has 
lived with tigers all his life. Convinced that the tiger now 
can be saved only by replacement of hunting by tourism, 
so that tigers can pay their way alive rather than dead, 
he has made his farm a base for tourists wishing to see 
the great cats in the surrounding forest. For more 
information write to Tigerhaven, PO Pallia, Kheri 
District, Uttar Pradesh, India. 

Again, one of the roles of the male lion is to ensure the 
safety of the pride's territory and the safety of its members. 
Schaller says that a pride that lost one of its males had little 
success in rearing its young; of 26 born over a period of 2 years, 
only two survived. The male tiger does not fulfill this function. 
In fact, the tigress will endeavor to keep the cubs at a dis
tance from the male while they are very young. The tigress 
residing near my farm has had three litters over the last 10 
years. Of the first litter, three females were seen with 
the mother and kept her company until they were about 2 
years of age. Thereafter, one of the young tigresses re
mained in the vicinity and two moved out elsewhere. Of the 
second litter a male and a female were seen, but only the 
male survived. Of the third litter, also a male and female, 
the male was killed, presumably at an altercation over a kill; 
the female has not survived. This limited observation, be
sides showing that the male tiger may pose a threat to its 
young, indicates a 3-year lapse between litters. 

Tigresses make poor mothers on the whole, and a 50 
percent survival rate of the cubs must be regarded as a 
maximum, considering the additional hazards to which the 
cubs are liable due to the solitary existence of the mother. 
Though large conceptions take place, a high mortality is 
common among the very young. The mother has been known to 
consume them with the afterbirth. Moreover, they are 
susceptible to lung ailments. It is not usual for a tigress to 
have more than two to three cubs at heel. Thus, allowing for a 
50 percent mortality, a breeding life of 15 years, and a 3 
year lapse between litters, the tiger has a lifetime reproductive 
potential of 5 to 7.5. This is not very high, especially when 
adult mortality due to hunting, poaching, poisoning, trapping, 
and other causes is so high. 

It is generally believed that tigers have no regular breeding 
season. A tigress that loses her litter is thought to become 
receptive after an average of 52 days. But tigers normally 
breed in November and December or in May and June. Most 
cubs are dropped in March and April. 

Mortality among subadults is also common. They may be 
fatally injured due to inexpert methods in tackling large prey. 
Or they may be struck down by the parent tiger over kills 
or during the mating season. Tigers also may be killed by wild 

dogs. Numerous cases of injuries from porcupine quills are 
mentioned, although in one instance a tiger of my acquaintance 
made deliberate feint attacks until he was able to grab the 
rodent by the head. Tigers occasionally will indulge in 
cannibalism; in one case, a tigress wounded while in the 
company of a tiger was killed and eaten by the tiger 3 days 
later. 

The tiger is completely nocturnal. It has learned to 
tolerate man due to force of circumstances, but not to live 
with him as has the lion. Maneaters are an aberration. The 
average tiger avoids man and his proximity if possible. It 
hunts during the hours of darkness and lies up during 
the day. 

Two OF THE MAIN CAUSES of the disappearance of the 
tiger from much of its former range have been massive 

destruction of habitat to make way for the planting of exotic 
and quick-yielding timber without any shade capacity; and the 
uninhibited demand for skins, both as trophy material and 
by international furriers for the manufacture of rugs and 
coats. Hunting, poaching, poisoning, trapping, and netting 
all are means to the latter end. The IUCN meeting in New 
Delhi strongly recommended a moratorium on tiger hunting. 
Though many states have applied a ban for a varying number 
of years, some states are dragging their feet, and some indeed 
are having second thoughts. 

South India has almost lost the tiger, but we can still 
save the tiger of the north if we can control the export of skins. 
The Kingdom of Nepal poses a direct threat to the operation 
of any export ban. The 800-mile border between Nepal and 
India is mainly tiger habitat and almost entirely uncontrolled 
by any effective checkpost. Indian citizens do not need a 
passport for entry, and many have shops and other business 
commitments in Nepal. The way is clear to the tiger's early 
disappearance unless Nepal can be persuaded to enforce the 
ban on tiger hunting also. Nepal's position is worse than ours. 
Its forests, once the ultimate home of the tiger, have been 
so exploited that, beyond isolated pockets in central and 
perhaps west Nepal, the tiger is virtually extinct in that 
nation. 

India is a poor country with very limited export resources, 
and any earner of foreign exchange ranks among the nation-
builders. Shikar outfitters have been capitalizing on the trophy 
value of the tiger and have made considerable fortunes by 
inviting the hunter millionaires of the world. India has 26 
shikar companies hitherto subsisting on the value of the dead 
tiger, and furriers still collect poached skins in the hope that 
the market boom will revive. 

Unless we can ascribe a dollar value to the living tiger I say 
that our heritage is lost. With the ban on tiger shooting, it was 
hoped that the erstwhile shikar companies would devote their 
resources to photographic tourism in the East African style, 
but there has been no response to the proformas and invita
tions of the Government Tourist Department; the shikar com
panies wait on the sidelines hoping for the ban to be lifted by 
a combination of powerful internal and external pressures 
for hunting. Wildlife programs oriented to tourism rather 
than hunting can succeed in underdeveloped and over-popu
lated countries like India only if wildlife-conscious and 
affluent nations come to the rescue with aid for and patronage 
of these programs. Without such concern, the tiger's roar 
and the sambhar's bell will be muted in the wilderness. I 
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Paul M. Tilden 

PLANNING IN THE 
PINE BARRENS 

years of patient effort may produce 
a model protective scheme 

FOR AT LEAST THREE-QUARTERS OF A CENTURY conservation

ists, scientists, and concerned laymen have been talking about 
public protection for a forest in southeastern New Jersey that is, 
in some respects, the most remarkable of the nation's eastern 
seaboard. It is a vast expanse of conifer and oak, still largely 
unsettled and relatively unspoiled, that clothes the coastal 
plain of that state in a year-around green blanket; and it has been 
known since early American times as the Pinelands or Pine 
Barrens of New Jersey—a seemingly endless sea of pitch pine 
and various oaks, broken along swamp and watercourse by 
ribbons of southern white cedar and a few species of hard
woods. 

Lying over more than a million acres of sandy, rather 
monotonously level Atlantic Coastal Plain and surrounded 
on three sides by the people and industry of Megalopolis, the 
Pinelands have, by virtue of a poor, thin, and extremely acid 

soil and few tourist-catching "scenic features," so far mostly 
evaded or rebuffed the attentions of farmers, roadbuilders, 
and developers. There are growing signs, however, that this 
state of affairs will not persist much longer. Land—any kind 
of land—is so much gold today; and whatever measures may 
he taken toward a well-protected public reserve in the 
region, devoted mainly to ecological considerations and secon
darily to outdoor recreation, must be taken soon—perhaps not 
later than the next 5 years. 

The Pinelands are a region of quiet, subdued beauty for 
the outdoor enthusiast. Two thousand square miles of 
forest and stream are bound to offer a wealth of outdoor 
recreation—hiking, photography, nature study, or merely a 
few hours of precious solitude. Yet outdoor recreation for 
its own sake has never been the main target of the years that 
have gone into conservation efforts here. The recreation cart 
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has always been behind its horses in the Pinelands, and rightly 
so. Rather, protective efforts in the Pine Barrens have turned 
mainly around two other considerations—natural resource con
servation and scientific interest. 

IT WAS EARLY DISCOVERED that the gravelly plains of 
southeastern New Jersey—exact origins of which are still 
something of a geological puzzle—overlie one of the greatest 
fresh water supplies of the Eastern seaboard. At least a 
hundred years ago the Pine Barrens were being viewed as an 
inexhaustible and profitable underground reservoir for in
dustrial southeastern Pennsylvania; but, fortunately for the 
Barrens, New Jersey took a dim view of the water exportation 
idea. Might not the state need the water itself one day? Laws 
were passed to prevent the prospective out-of-state shipment 
of Pine Barrens water and, since the requirements of a 
relatively thinly populated region have been even to this day 
quite modest, Pinelands water has mostly stayed in the 
ground. 

One good purpose, at least, was served by the abortive 
water scheme: it served to focus state attention on the impor
tance of the Pine Barrens as a great underground reservoir, 
to be protected against time of need; and the plants and 
animals of the region were also beneficiaries of the policy. 
Over the years, the state has put together a patchwork of 
public forests and parks in the region that have helped 
conserve both its water resource and its flora and fauna. 

With the water of the Pinelands fairly well secured by the 
state, the most persuasive arguments today for further public 
protection in the region turn around its abundant scientific chal
lenges. The unusual nature of the forest that flourishes in 
this dry, sandy, acid soil and the unusual nature and dis
tribution of many of its animals are a source of fascination 
and challenge to modern ecology. 

The upland expanses of the Pine Barrens, which is to say 
those portions which are a few feet higher than the rest, 
are occupied largely by a single species of pine, the pitch pine, 
supplemented by some shortleaf pine and various kinds of 
oaks—blackjack and post oaks, for the most part, with an 
understory of scrub oak, blueberry, huckleberry, laurel, 
leatherleaf, and other shade-tolerant shrubs. A monotonous 
forest? Perhaps so, to visitors seeking the spectacular. 
Most particularly, however, it is a forest of the greatest 
scientific interest. 

Here, over the ages, the nature of a forest has been almost 
entirely shaped by a single element: fire. "The vegetation 
of the Pine Region," says one investigator, "is both highly 
flammable and extremely resistant to killing by fire. . . . The 
vegetation owes its peculiar character, at least in large part, 
to its severe fire history." Plants unable to stand frequent 
forest fires, which have quite likely been even more severe in 
the past than they are today, are seldom found in the Pine 
Barrens. 

One may be tempted to ask how such a forest regenerates 
itself; why its nature has not been changed and reshaped 
repeatedly oyer the years by such severe treatment. The 
answer lies in the nature of the plants that grow there. All 
upland plants excepting mosses and lichens, and many of 
the plants of lower elevations as well, are capable of sprout
ing from below ground level after their tops have been de
stroyed. Indeed, the two species of pines that predominate in the 

upland Barrens, pitch and lesser amounts of shortleaf, are 
the only American pines able to do this, save for one other: 
the Chihuahua pine, which is confined to a small habitat in 
the Southwest. Various oaks, of course, send forth basal 
sprouts quite readily after tops have been burned or cut. Thus, 
over the centuries, wildfire has tended to prevent the in
trusion of trees unable to survive in such a specialized 
environment, and has produced a forest consisting essentially 
of many representatives of relatively few species. 

Among the lesser plants of the Pine Region there is an 
odd, one-sided overlapping of northern and southern species. 
More than a hundred plants of the southern community-
reach their northern limits here, but only a few northern 
plants reach their southern limits. Among these, however, is the 
rare curly grass fern, whose nearest habitat elsewhere is, 
so far as known, in southern Nova Scotia; and in addition, 
there are two plants unique to the region itself: sand myrtle, 
and a variety of Pickering's morning glory. In the animal world 
of the Pine Barrens, this trend is even more sharply marked; 
many southern animals are at the northern limits of their 
range, but few if any northerners seem unwilling to venture 
farther south. 

What is the reason for this state of plant and animal af
fairs? There is no present answer. "Although there have been 
many guesses," says one researcher, "we do not know why 
the contemporary range of any Pine Barrens plant or animal 
species ends where it does. It seems almost certain, how
ever, that many of these range limits reflect facets of the 
geologic and climatic history of the Pine Barrens. . . . 
What further studies of the biology of these species will re
veal can only be guessed at now." 

Animal life in the Pine Barrens, in common with the 
plant life, also seems to be a case of feast or famine. 
For example, the efforts of various investigators have re
sulted in a surprisingly low checklist of birds. Give or take a 
few questionable entries, only 132 different species of birds 
have been identified here, in spite of a natural food supply 
that seems ample for the needs of many other species. On the 
other hand, the Barrens support a rich assortment of 
reptiles and amphibians, including some species seldom 
found elsewhere in such abundance. Notable among these 
latter are the colorful Pine Barrens tree frog, the carpenter 
frog, and the northern pine snake. Mammals are not espe
cially plentiful, with the exception of the white-tailed deer, 
though the visitor may occasionally catch a glimpse of a gray 
fox, a raccoon, or an opossum. As with Pine Barrens trees, the 
animal population seems best characterized as being repre
sented by many individuals of relatively few species. 

WITH PARTS OF THE PINE BARRENS protected by New-

Jersey as state forests and parks, and a watchful state eye on 
its immense water resources, the course of conservation 
events in the region has over the past few years moved fitfully 
and somewhat aimlessly. Some people and some organizations 
have talked about more protection for the finest remaining 
portions of the Barrens, perhaps as a national preserve of 
some kind; but efforts in this direction remained vague and 
uncoordinated. Time moved slowly in the Barrens, and visible 
changes consisted mostly of a new blueberry plantation 
here or a new suburban-type development there, mostly on the 
region's outer fringes. 
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But today, any sizable expanse of "undeve loped" lands 
within a hundred miles of Megalopolis lies within a circle of 
peril. Come soon or late, such land is bound to be viewed 
by some public agency as a prime target for an airport. 
And so it was that , a few years ago, residents of the villages 
scattered through the Pine Barrens discovered that their quiet , 
remote habitat was being sized up by New York City and its 
satellites in northern New Jersey as locale for an international 
jetport of truly heroic proportions. Some of the published 
expectations will show that the description is not overdrawn. 

"When fully deve loped ," said one set of p lanners , "this 
34-square-mile intercontinental jetport would be at the heart 
of an industrial , commercial and residential complex of at 
least 260 square mi l e s , " providing, along with relief for the 
cluttered airports of the north, "a substantial boost to the con
struction industry over the next three d e c a d e s . " Pine 
Barrens lands would furnish living space for the quarter-
million people who would be needful to such a complex for 
one reason or another. The plan, declared the p lanners , 
would admirably "serve as the focus of a master regional 
development program that would provide the key to economic 
and social progress of New' Jersey for the next 10 yea r s . " 

The impact of any such scheme on the Pine Barrens could 
be summed up in a single word: obliteration. Nor, as it 
turned out, did many Pinelands people seem to feel the need 
for such a profound dose of economic and social progress. 
Alarm and resentment ran high, and the notion of a national 
preservation in the finest remaining portions of the P ine lands , 
which had been simmering for years , came to an immediate 
boil. Conservationists and other concerned people in the 
affected region gritted their teeth and prepared for battle. They 
were joined by scientists of the New Jersey Academy of 
Science, by other scientists from out-of-state, and by or
ganized conservation groups like the Pine Barrens Con
servationists, the New Jersey Audubon Society, and the Fed
eration of Conservationists United Societies. 

Out of the deliberations of these people and organiza
tions came a request to the National Park Service for a 
study of the central part of the Pine Barrens, looking toward 
a possible national preservation; and the Service complied 
by sending an investigative team into the region. By the 
summer of 1966 a field survey had heen accomplished. For 
more detailed information on Pine Barrens natural history, 
the Service commissioned Dr. Jack McCormick, ecologist of 
the Phi ladelphia Academy of Natural Sciences, to make a 
study of natural features and prepare an "ecological inventory" 
of the central Pine Barrens. By 1968 the inventory had 
been completed and submitted to the Service; and, as a 
result of the study, Dr. McCormick identified a 160,000-acre 
tract, centered around the Wading River, as outstandingly 
significant if national protection seemed advisahle. The area 
was identified by Dr. McCormick as the Wading River eco
system complex (map identifies). The matter then went to 
the Secretary of the Interior's National Parks Advisory-
Board for review, and the Board recommended that the Ser
vice, in collaboration with the people of the Pine Barrens, 
work out some method for national protection of the complex. 

But there were problems, some of them severe, from the 
viewpoints of both Pine Barrens inhabitants and the Service 
itself. 

The Pinelands of New Jersey are not really wilderness 
in the sense of no people, no roads, no settled way of life, 
despi te an odd isolation in the midst of human millions. 
There are people , though the population of the region is 
relatively sparse; there are villages, quite a few of them, 
though they are small ; there are roads, though nqt many or 
big; and, indeed, European sett lement here traces back to the 
earliest days of colonial America. Most importantly, however, 
there is a settled way of life in the region, one that Pine 
Barrens people would like to save, along with their strange 
fire-forest and its interesting wild inhabitants . 

So, in its efforts to be of assistance in the matter, the 

The portion of the New 
Jersey Pinelands lying 
ivithin stippled border 
of the map and generally-
centered on the Wading 
River watershed contains 
about 373.000 acres. 
Under the most recent 
scheme for its protection 
a commission would have 
control over land uses 
therein, with authority 
to prepare comprehensive 
plans for prevention of 
misuse or pollution. 
Dashed line incorporates 
area described in Park 
Service study as an 
outstanding and clearly-
delineated area worthy 
of national recognition. 
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National Park Service was faced with a di lemma. In discus
sions with Pinelands people the Service frankly explained 
that national park or monument status for the finest portions 
of the Pine Barrens would impose some drastic changes 
on hoth the economy of the region and the hahits of its people. 
Hunting, for example—deer hunting is presently the leading 
form of outdoor recreat ion—would he prohibited in such a 
reserve. Blueberry and cranberry farming would have to go. 
Lumbering, even done intelligently, would he a thing of the 
past. And, importantly, more land would he severed from 
local tax rolls already thinned by state acquisi t ions, a con
sideration that could raise powerful and possibly fatal op
position to further protective plans of any kind. 

A N D S O , OVER T H E EAST F E W Y E A R S , a number of 

schemes for salvaging an outstanding ecological unit in the 
Pine Barrens for public use and study have been formu
lated and discarded for one reason or another. 

By late summer of 1970, however, the Park Service had 
developed a number of alternative plans for a Pine Barrens 
reserve, which would protect the finest and scientifically 
most meaningful parts of the region not already in the hands 
of the s ta te—and with a minimum impact on the existing way 
of life. One of the proposals, in particular, seemed to all 
concerned to have great potential for getting the job done. 

That plan is built around two major considerat ions. 
First, the acquisit ion by New Jersey of all lands still in 

private hands in the East and West Plains portions of 
that area identified in the MeCormiek study as being of high 
national significance—the Wading River ecosystem complex. 
These needed lands could conceivably be acquired under the 
Green Acres plan currently being considered in New Jersey, 
though their priority in this case might be low. 

Second, establ ishment by state law of a regional planning 
and land use review commission—to be known, possibly, 
as the Pinelands Environmental Commission—with authority 
to scrutinize all proposed developments or other potentially 
adverse uses within both the Wading River region and a 
buller zone around it. 
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Sand embankments around a glassy lake, left, indicate that it is a 
man-made impoundment, possibly created for cranberry farming. 
Shrubless pitch pines grow behind the banks. Right, along a slow-
moving Pine Barrens watercourse a few pitch pines are mixed with 
southern white cedars and various moisture-loving shrubs. 

In the moist, highly acid soil of lower Pine Barrens elevations visi
tors pass an occasional blueberry plantation, above. Lnder the 
protective plan now being considered for the region such 
agricultural enterprises would remain. Below, the ruins of a build
ing associated with the old Martha Furnace, in the heart of the 
Wading River ecological complex, stares vacantly through a forest 
that has long since overrun a once busy human scene. Prior to the 
advent of the modern blast-furnace and cheap iron ore from 
Minnesota's great Mesabi Range, the eastern seaboard was dotted 
with such small charcoal-tired furnaces. 
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In thinking about a commission of this sort, Pine Barrens 
conservationists have been concerned about one of the 
notable weaknesses of commissions in general , which is 
that a good policy adopted but never enforced might well 
have never been formulated. In order to get as many teeth as 
possible into commission decis ions, therefore, conserva
tionists have been looking at the existing Hudson River Valley 
Commission, which has relatively broad authority in its own 
region, as a possible model. To further insure a built-in 
interest in matters affecting the Pine Barrens, commission 
members would, it is thought, best be drawn largely from 
the region itself. 

THIS, THEN, IS THE WAY protective matters stand in the 
Pine Barrens today. Perhaps after years of searching and 
talking, the conservationists of the region—with the friendly 
assistance of the National Parks Service—have at last struck 
on a workable protective formula that could be a landmark in 

American conservation, most particularly in regard to its 
concern for protective zoning. Pine Barrens conservationists 
should receive all possible ass is tance, encouragement , and 
publicity from their friends elsewhere; for the Pine Barrens 
as they exist today, with their vast opportunities for nature 
study, hiking, photography, camping, and scientific research, 
will not wait much longer. 

Dr. Jack McCormick, whose study and report on the nat
ural history of the region has done so much to lay a solid 
scientific footing under the protective arguments of conserva
tionists, summed up both his own feeling and those of con
cerned environmentalists everywhere when he wrote, in a 
preface to his study report, "I only pray that general 
recognition of the unique scientific features, the rich cultural 
heritage, and the unparalleled recreational opportunities of 
the Pine Barrens will mature into an action program before 
the region is engulfed by the relentless tides of modern 
civilization."' 

A spiderweb of vegetation in a low-lying Pine Barrens forest. 
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JL he Parana River serves as part of Paraguay's boundary with 
Argentina and Brazil. On its upper course and tributaries are 
several spectacular waterfall systems, including Iguazu Falls 
and the Falls of Guaira. Brazil and Argentina each has created 
a national park around Iguazu Falls. Brazil has established 
Seven Cataracts National Park on the main Parana at Guaira, and 
Paraguay has a park reservation on its side of the river. The 
national parks on the Iguazu exist in a fairly harmonious relation
ship. Could similar conditions obtain at Guaira with existing com
plications over the location of the international boundary be
tween Paraguay and Brazil and a Brazilian hydroelectric dam 
proposed for the Parana just above the falls? 

Equally as spectacular as Niagara Falls or Victoria Falls in 
Rhodesia, Iguazu Falls attracts tourists from all over the world. 
The Argentine national park of 55,000 hectares (about 137,000 
acres) was created in 1934, and the Brazilian national park was 
created in 1939 to protect the Brazilian side of the Falls. It was 
expanded in 1944 to 152,000 hectares (about 380,000 acres). 
Lands are mostly public in both parks and both are game preserves. 
Both parks contain very large land areas beyond the falls them
selves, including some small communities. This means that the 
park administration responsibility extends well beyond this major 
attraction and includes problems of game poachers, community 
administration, and general land management. 

In the case of the Brazilian park there is a major problem of 
squatters residing on park land as agricultural expansion con
tinues in the state of Parana (about 7,000,000 population in 1969). 
There is some problem of Brazilian hunters poaching on the Argen
tine park. 

Initially access to both parks was by rather rough dirt roads, 
and the development emphasis was on large hotels near the park 
headquarters (Argentina) and on both sides of Iguazu Falls. The 
road on the Argentine side is still primarily dirt, but is being paved 
by the river toward the Park from Posadas. On the Brazilian side the 
road is paved all the way to the top of the falls with main highways 
connecting to Curitiba, Sao Paulo, and Asuncion. There are good 
walks and trails to the falls on both sides and a primitive camping 
area beyond the Brazilian falls. Most of the balance of both parks 
is undeveloped, though the Argentine park headquarters town is 
developed for the tourist trade with souvenir stores, restaurants, 
etcetera. 

As is the case in some of our national parks (for example, 
Grand Canyon, Yosemite) the major hotels at the falls are rather 
dominant in respect to the major feature. Interpretation of the 
natural features generally has not been organized, though there is 
a museum in the Brazilian headquarters office. 

There is generally good cooperation between Argentine and 
Brazilian park administrations. I visited both areas during my 
1969 FAO-United Nations studies in Paraguay. Discussions 
with Administrator Benjamin Cozzi of the Argentine park and 
Administrator Eugenio Cichovski of the Brazilian park disclosed 
that there is provision for many types of visitors and interests. 
Camping is allowed in designated places. 

Ing. Cichovski also had the administrative responsibility for 
the Brazilian Seven Cataracts National Park at Guaira on the 
Parana River, and arranged for me to go there by Jeep with his 
associate, Wilson Arauso. We also crossed the Parana River to 
study the Paraguayan park site. 

The Brazilian park is 230 kilometers (about 140 miles) north of 
Iguazu at a point where the river narrows from one and a half miles 
to a 100-yard-wide, 30-mile-long white water gorge on the Brazil-
Paraguay boundary. The seven falls, formed by the constriction 
of the stream in resistant basaltic formations, are most spectacular, 
particularly when viewed from the Paraguayan side of the Parana 
River. The Brazilian national park here is partly developed with 
the catwalks across gorges providing views of the various falls. 
Though quite remote and with only natural dirt roads into the 
region, the area is quite attractive to Brazilians. 

PARKS OF THE 
UPPER PARANA 

L. C. Merriam, Jr. 

On the Paraguayan side access is even more difficult, with the 
road to the agricultural community Colonia Saltos del Guaira from 
central Paraguay being only partly completed and often im
passable. Nevertheless, there is an undeveloped national park 
reservation of some 524 hectares (about 1300 acres), which pro
vides excellent points for views of several of the Guaira Falls. 

The Paraguayan park area contains undisturbed forest, but the 
area is within an agricultural colony where farm development 
may alter it. In addition, there has been a problem of Brazilian 
squatters moving west across the river from more densely populated 
and intensively developed Estado do Parana. 

The center of the Parana River channel was designated as 
part of the Brazil-Paraguay border; but, at this point in the river, 
the boundary leaves the river and extends toward mountains to the 
west. The Brazilians feel that the border excludes all the falls, 
whereas Paraguay contends that the border separates the falls, 
some being in Paraguay and some in Brazil. Brazil has developed 
a ferry landing and small community on land that Paraguayans say 
is theirs. 

A further complication in the locality is the proposal of the 
Brazilian government to build a gigantic hydroelectric dam just 
above the falls. Paraguay naturally is concerned about its rights 
in the river and the hydroelectric scheme, especially where its elec
tric development is limited. 

On the ground, there appears a good possibility for a joint Para
guayan-Brazilian International Park at Guaira Falls. From this 
both countries would benefit and international harmony could 
be improved. As it is now, overdevelopment of either side would 
hurt the other country. While the hydroelectric scheme will not 
enhance the aesthetic aspects of the falls, international park co
operation still could be of mutual benefit. There is harmonious 
development of Iguazu Falls for parks on both the Brazilian and 
Argentine sides of the Iguazu River. A similar, though perhaps 
more complex, approach should be possible at Saltos del Guaira 
(Guaira Falls). For this residents of both countries and visiting 
tourists would be thankful. H 

Dr. L. C. Merriam, Jr . , vice-chairman of the Board of 
Trustees and Execut ive Committee of the National Parks 
and Conservation Associat ion, is professor of forestry at 
the University of Minnesota. 
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npea at work 

FURTHER ON THE FERAL GOAT PROBLEM IN THE HAWAIIAN PARKS 

In June we reported on these pages an 
exchange between NPCA and National 
Park Service personnel on a seeming change 
in Service policy concerning feral goats 
in Hawaii Volcanoes and Haleakala na
tional parks in Hawaii. Past Service policy 
has looked toward elimination of these 
exotic animals from the two parks; but 
apparently, as a result of pressure from 
local hunters, a modified Service policy 
looks toward retention of at least a breed
ing stock of goats in the two parks. An ex
change of views at lower Park Service 
levels has failed to provide a satisfactory 
explanation for the apparent shift in policy 
here, and the matter has heen further 
pursued in the following letter from As
sociation President A. W. Smith to Park 
Service Director George B. Hartzog, Jr.: 

Re: Haleakala and Hawaii Volcanoes 
National Parks, Hawaii; Feral Goats 

"Representatives of NPCA have been 
conferring here in Washington with officials 
of the National Park Service about the 
above matter, and have been in corre
spondence with the superintendents of the 
parks. 

"The purpose was to register a protest 
with the National Park Service against 
what we understand to be the official policy 
of maintaining a minimal stock of these 
animals within the park for the benefit of 
sports hunters operating as deputy rangers. 

"The conversations between representa
tives of NPCA and officials of NPS here in 
Washington have led me to the conclusion 
that the official policy of the Service is 
indeed as above stated; we hope that this 
is not the case. 

"We would have two objections, and I 
feel sure you realize that many other con
servationists would have the same objec
tions, as follows: 

" 1 . There is no justification for main
taining a residual population of these 
animals for the accommodation of people 
who desire to hunt them, under whatever 
pretext. If there are practical difficulties in 
the way of complete extirpation, at least 
the goal should be set, and a sincere effort 
should be made. The public should then be 
given full information on why the goal is 
not being achieved. 

" 2 . There is no justification for permit
ting sports hunting in the guise of neces
sary deputy operations to assist ranger 
control. The difference between the two is 
well understood: it is a question whether 
deputies are working under the close direc
tion of rangers employed by the Service. 
There is also a question of what is done 
with the kill. 

"It has been intimated to us in conver
sations here that political pressures may 
be involved. We have looked into this 
question and have the contrary impression. 

"We have also looked at the published 
management policies for natural areas 
within the system, and conclude that they 
do not justify maintenance of a residual 
population or management by methods 
which may actually be regarded as sports 
hunting; if they do, they should be 
changed. 

"We are also aware of the high popula
tions of these animals on land surround
ing the parks. No doubt there will be a 
constant immigration of feral animals from 
outside the parks. But possible failure to 
achieve and maintain complete eradication 
is one thing; a deliberate policy to main
tain a residual population so that local 
sportsmen may enjoy their particular form 
of recreation under the guise of assisting 
in management is quite another. 

"The conferences and correspondence in 
which representatives of this Associa
tion have engaged with the superintendents 
and with officials of the Service thus far 
have not been successful in eliciting clear-
cut answers to our objections, nor informa
tion as to what the Service intends to do 
about the problem in the future. I hate to 
bother you personally with a communica
tion like this, but under the circumstances, 
there is nothing else that I can do. There 
has been a long delay, and I would ap
preciate word from you personally at your 
convenience." 

ASSOCIATION'S VIEWS ON FUTURE DEVELOPMENTS IN AMERICAN AVIATION 

In the spring of 1970, the Congress di
rected establishment of an Aviation Ad
visory Commission which would study the 
long-range needs of the American air 
transportation system in context with 
other forms of transportation, and report 
its findings to the President and the Con
gress by January 1, 1972. In formulating 
its recommendations, the commission was 
specifically directed to take into account 
the potential impact of future aviation 
development on the environment. Thus, 
in the course of its studies the commis
sion, through its chairman, Crocker Snow, 
recently invited the views of the National 
Parks & Conservation Association on the 
matter. Through its president, A. W. 
Smith, the Association recently responded 
as follows: 

"Your letter to me as eo-Chairman of 
the Everglades Coalition inviting me to 

make recommendations on the long-range 
needs of aviation was greatly appreciated. 

"The Everglades Coalition was formed 
for the purpose of stopping the formerly 
proposed giant jetport in Big Cypress 
Swamp in Florida; you are acquainted 
with the outcome. The Coalition concerns 
itself with other aspects of the protection 
of Big Cypress Swamp and Everglades 
National Park, but I have no authority to 
speak for it with respect to aviation gen
erally. 

"I have a somewhat broader authority 
from the National Parks & Conservation 
Association. The NPCA feels that a de
velopment of an integrated national trans
portation program, including aviation as a 
part, is long overdue. Perhaps a few com
ments about it may be helpful to you. 

"Transportation generally needs to be 
decelerated, not accelerated. Speed has 

been established as a value in itself; com
fort and enjoyment in travel should be re
established. 

"Altitude, for some strange reason, 
seems to have been established as a value 
in aviation. Low-level (lights, which few 
people now experience, were always much 
more enjoyable, because you could see the 
world. 

"Big planes seem to have become an 
end in themselves. There are many dis
advantages to big planes. You need bigger 
airports, the Florida jetport being a hor
rible example. All sorts of disruptions 
follow; farms, homes, businesses, and 
communities have to be displaced; wild
life, forests, ecosystems are destroyed. 
Why all the size? 

"Why not spend a little more time on 
vertical takeoff and landing, or at least 
short takeofl and landing? Such a course 
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would be responsive to environmental 
considerations in reducing the size of air
fields, disruption, etc. 

"Silence is a value. It is a very im
portant value for a genuine civilization. 
The enormous noise which aviation has 
brought simply must be gotten under 
control. 

"And of course, the atmospheric pollu
tion is impossible. This world simply can
not go on dumping pollution from exhausts 
into the atmosphere at any height. This 
is certainly not a problem peculiar to 
aviation; the automobile is vastly more 
seriously at fault. And surely industrial 
pollution is far more serious than aviation. 

"But I remember a recent flight from 
National Airport in Washington when the 
fumes were so thick on a rather nice 
winter morning that it looked like evening 
until you got up in the sky. Great numbers 
of people would welcome a forthright 
stand by your Commission on these mat
ters. 

"Why all the advertising to encourage 
more and more air travel? The question 
applies to other forms of travel as well. 

The advertising pushes expansion as a 
value; the civilized value is stabilization. 
Let us by all means transport people and 
things for genuine human satisfaction or 
need; but why constantly beat the drum for 
more and more hurrying hither and 
thither at great cost in environmental and 
resources terms? 

"One of these days public opinion may 
do the same thing to unnecessary travel 
ads that it did to cigarette ads on TV. And 
why not? 

"In any event, the expansion of aviation 
should be required to finance itself. Air 
travel should not be allowed to load the 
cost of airports and the cost of cleaning 
up environmental pollution on the general 
treasury. This is in harmony with the 
principle of environmental cost-internal-
ization. Direct excise taxes on air travel 
as the exclusive source of revenues for 
construction, equipment, subsidies, etc . , 
would slow things down a little and give 
us a chance to live with ourselves. 

"Some of these questions need to be 
worked out on an international basis. The 
NPCA did not work against the SST in 

Congress because it does not engage in 
efforts to influence legislation; but it rec
ommended a year and a half ago that a 
four-party treaty be worked out between 
Russia, Britain, France, and the United 
States to refrain from constructing the 
SST. 

"This would have saved a great deal of 
trouble, and no one would have been 
inconvenienced except a handful of un
necessarily wealthy travelers. This kind of 
an agreement would also be a step toward 
arms control, because obviously a mili
tary aspect of the matter is behind a great 
deal of the ruckus for building the SST. 

"I would suggest to you that the popular 
outcry against the SST, which resulted in 
its defeat, indicates a change of values 
among a substantial segment of the 
American people, away from speed, power, 
uproar, and toward something much more 
sensible, comfortable, leisurely, and eco
nomic in air travel, and perhaps all other 
travel as well. 

"I hope these brief comments may be 
of some value to the Commission in its 
deliberations." 

NPCA OUTLINES VIEWS 
ON POSSIBLE IDAHO UNITS 
That portion of Idaho covered by the Saw
tooth, Challis, and White Cloud mountain 
ranges has been on the minds of conser
vationists for many years as the likely 
site of a great national park. These wild 
and scenic ranges have also been con
sidered as possible locale for a national 
recreation area, or for one or more Forest 
Service wildernesses. Many people have 
thought that there might be combinations 
of categories, perhaps all three together. 

The National Parks and Recreation 
Subcommittee of the House has been con
sidering a proposal that would immediately 
establish a 752,000-acre national recrea
tion area in the Sawtooth range, include 
the existing 201,000-acre Sawtooth Primi
tive Area in the national wilderness system; 
provide for a thorough analysis, by the 
Interior Department, of national park pos
sibilities in the area, and authorize an 
Agriculture Department survey of possible 
future additions there to the national wil
derness system. 

The subcommittee recently invited the 
Association to express its views in the mat
ter, and it did so through Dr. Walter Board-
man, Association consultant in conserva
tion matters. Dr. Boardman indicated that 
NPCA regarded the proposal as a sound 
one in general. He pointed out, however, 
that the main difficulty in dealing with the 
area at present is the pattern of mining 
claims existing there, activation of which 
could seriously affect the prospects for a 
national park. Special provisions ought to 
be made in the measure under considera
tion, he said, to halt further development 

of all mining claims until a report could 
be made by the Interior Department on 
the feasibility of a national park. The 
present proposal specifically excludes 
"valid and existing" claims, Dr. Board-
man pointed out; if mining were allowed 
to progress under claims already in exis
tence, the proposed Interior Department 
study might become meaningless, since its 
recommendations could prove impossible 
to implement. 

Members wanting a detailed overview 
of the protection-versus-mining aspects 
of this region may want to read, or reread, 
an article printed in the Magazine for 
August 1970, under title of "Last Chance 
for the White Clouds." 

SOME P R O P O S E D CHANGES 
IN UTAH PARK UNITS 
During early June the National Parks and 
Recreation subcommittees of both Senate 
and House considered generally similar 
proposals for reclassifying several Utah 
national monuments as national parks, for 
making boundary changes in these areas 
and in existing Canyonlands Park, for es
tablishing the Glen Canyon National 
Recreation Area, and for making certain 
managerial changes in some of the areas, 
mainly in respect to grazing privileges. In 
response to invitations of the subcom
mittees, the Association presented its 
views on these matters through Associa
tion consultant Jonas V. Morris. 

Briefly, the Association supported the 
proposed reclassification of Capitol Reef 
and Arches monuments as national parks, 
with some minor boundary changes and a 
provision for elimination of grazing privi

leges within 10 years; supported estab
lishment of the Glen Canyon National 
Recreation Area (rather a formality, since 
the area has been maintained as such for 
a number of years past); and supported 
the proposed increase in the size of Canyon-
lands Park. Beyond this, however, NPCA 
recommended addition of 13,000 acres on 
the park's northern boundary for access 
purposes, with precautions against over
development, and also provision for possi
ble donation by Utah of Dead Horse Point 
State Park to the national park. 

NPCA PUBLISHES FIRST 
WILDERNESS STUDIES 
The passage of the Wilderness Act of 
1964 brought the larger units of the na
tional park system to a crossroads of great 
importance. For, within a relatively few 
years after the act took effect, decisions 
would have to be made by the President, 
and finally by the Congress, as to what por
tions of the so-called wilderness parks and 
monuments were to be accorded the added 
protection of the act, and which parts 
were to be excluded from that protection. 
Conservationists, and indeed a majority of 
the interested lay public, so far as can 
be ascertained, have favored a policy of 
strong protection for the great park units 
—which meant, essentially, a policy of 
keeping the private automobile under con
trol and shifting public accommodations 
and recreation facilities out of the parks 
and into the public and private lands sur
rounding them. 

This Association was, from the start, 
deeply concerned with the exact me
chanics of how legally defined national 
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park wilderness could be delineated and 
protected, and it commissioned studies of 
wilderness preservations that led to a 
number of well-defined protection prin
ciples and definitive proposals for their 
implementation; and the studies con
tinue. Recently, the Association has pub
lished in paperback, in somewhat abridged 
form with photographs and reproductions 
of the original map work, its first 24 park 
system wilderness studies under the title 
Preserving Wilderness in Our National 
Parks. This 8V2 x 11 volume of 122 pages 
is now available from the Association at 
1701 18th Street, N.W., Washington, 
D.C. 20009, for S3.95, postpaid. 

ASSOCIATION VIEWS ON 
VARIOUS PARK PROBLEMS 
From time to time Congressional com
mittees or subcommittees hold sessions 
called legislative oversight hearings, to 
deal with problems in respective com
mittee fields of interest that might not 
otherwise be brought' to Congressional 
attention in the ordinary course of legisla
tive business. Such an oversight hearing 
was held by the National Parks and 
Recreation Subcommittee of the Senate 
during mid-June on national park matters; 
and, on invitation, this Association out
lined its views on several questions basic 
to good management of the national parks. 
Jonas V. Morris, Association consultant 
on park matters, appeared in behalf of 
NPCA. 

First of the concerns discussed was 
the impact of the present great and grow
ing number of private automobiles on park 
units. It is not necessarily the increasing 
number of people in the parks that is caus
ing great problems, the Association holds, 
but the number of automobiles that bring 
them there. The Park Service is banning 
private cars from some of the most con
gested parks already, or at least parts 
of them, and is considering doing the 
same in others; but what is really needed, 
the Association feels, is to get visitor 
accommodations out of the parks and into 
the public and private lands around them, 
and to make provision for getting visitors 
into the parks by scheduled bus trans
portation. 

A second area touched in the Associa
tion's testimony was the vital process of 
park master planning by the Service. 
Here the Association recommended that 
all park master planning and wilderness 
study teams he expanded to include 
public members, with the public involved 
in their selection. 

The Association brought up the matter 
of goat hunting in Hawaii's Haleakala 
and Hawaii Volcanoes parks, where it 
has seemed to some observers that local 
hunters are trying to twist the Service's 

game management policies toward a per
manent goat-hunting possibility. 

Finally, Mr. Morris told the subcom
mittee, the Association feels that Park 
Service Director George B. Hartzog, Jr., 
is to he commended for the way in which 
the Service has handled the growing and 
difficult problem of vandalism and dis
order in the parks. A system of public 
transportation in and out of the parks and 
siting of overnight accommodations out
side the parks, long advocated by the 
Association for reducing park congestion 
and protection problems, might also be 
helpful to the Park Service in controlling 
disturbances or lessening their intensity, 
Mr. Morris said. 

COALITION FORMS TO HALT 
HUGE ALASKA NUCLEAR BLAST 
NPCA is one of the participants in the 
recently formed Coalition to Stop the 
Alaska Nuclear Blast, which will he 
headquartered in Washington, D . C , and 
which will be composed of national (and 
perhaps international) conservation, peace, 
and scientific organizations opposed to the 
five megaton underground nuclear explo
sion scheduled by the Atomic Energy 
Commission for late September or early 
October on Amchitka Island. The edi
torial beginning on page 2 of this issue 
spells out the Association's philosophy 
in regard both to the projected blast, 
labeled by the AEC as the Cannikin test 
shot, and to the larger considerations 
involved in the international atomic weap
ons situation. The Association will partic
ipate in any action initiated by the Coali
tion involving the executive and judicial 
branches of government; as a tax-deducti
ble organization it cannot, however, partici
pate in action involving the legislative 
branch unless officially invited to testify 
by the responsible committees of Congress. 

Members who agree with the points 
made in the editorial for this month's 
Magazine concerning nuclear testing, and 
in particular the Cannikin shot, should 
write President Nixon at The White House, 
Washington, D . C , immediately. 
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conservation news 
NITROGEN DISASTER AT 
SNAKE RIVER DAMS 
By the time this item is in print one of 
those unforseen consequences so typical 
of modern technology will have killed 
all but a small percentage of the 1971 
salmon and steelhead smolt run in the 
Snake River; this is a major part of the 
Columbia River run. The villain is a nor
mally inert atmospheric gas, nitrogen, in
troduced into the river water by a series 
of dams on the Snake whose units have 
been completed but not yet furnished 
with turbines. The great amount of water 
going over these dams, in the absence of 
active turbines, supersaturates the river 
water with nitrogen. The nitrogen per
meates the tissues of the young fish, 
forming gas bubbles similar to those 
causing the "bends" in careless human 
divers. Human divers usually recover, 
but the small fish do not. 

An emergency program has been in
stituted by the Army Engineers to reduce 
the problem before it is too late; slots are 
being inserted into the inactive hays of 
one dam, and are scheduled for others, 
while a crash program of fingerling trans
portation by truck around the trouble spots 
has been carried out. Salmon and steelhead 
are an important natural asset of the Snake 
and Columbia, both commercially and 
recreationally; so important, in fact, that 
all agencies concerned with these rivers 
are making a concentrated etfort to re
duce dam spillage and overconcentration 
of water nitrogen. 

This Association is following the Snake-
Columbia dam issue closely, and will re
port on it from time to time. 

ICE AGE RESERVE 
IS FORMALLY ESTABLISHED 
Tucked away in the pages of the Federal 
Register for May 29 was a notice of the 
formal establishment of the Ice Age Na
tional Scientific Reserve in Wisconsin. 
The notice was signed by Park Service 
Director George B. Hartzog, Jr., and it 
marked the end of a process that started 
back in late summer of 1964 when Con
gress first authorized this unusual coopera
tive federal-state protective venture. In 
that long meantime both state and local 
governments in Wisconsin have had to 
deal with the mechanics of welding ten 
separate areas, some of them widely sepa
rated, into an administratively manageable 
unit. This finally having been accom
plished, a stipulated report was rendered 
to the Congress and approved, so that the 
Wisconsin complex of Pleistocene glacial 

relics and phenomena—one of the finest in 
the world—is now an operating unit of 
both federal and Wisconsin park systems. 

YELLOWSTONE CENTENNIAL 
The coming year, as most of our members 
already know, will be one of the deepest 
significance in the history of the national 
park movement. The establishment of Yel
lowstone National Park in 1872 marked a 
new and highly civilized concept of land 
use which over the years has spread nearly 
throughout the world—the setting aside 
of national lands both for their own in
trinsic worth and for the benefit and educa
tion of those who set them aside. The 
Congress has recognized the deep im
portance of the idea which first took shape 
in the Yellowstone country of Wyoming 
and Montana nearly a hundred years ago, 
and as early as 1970 it resolved, through 
public act, to establish a commission 
which would take all possible steps to 
formulate "a suitable plan for commem
oration of the 100th anniversary of the 

beginning of the worldwide national park 
movement." 

The composition of the National Parks 
Centennial Commission was recently com
pleted with President Nixon's appoint
ment of six persons from the private sector 
of American life, the commission repre
sentatives from Congress having previously 
been selected and the commission's ex
ecutive director, George B. Hartzog, Jr. , 
Director of the National Park Service, hav
ing been named by Congressional resolu
tion. Thus the completed commission, with 
Director Hartzog as executive director, is as 
follows: 

From private life, Laurence W. Lane, 
Jr. , publisher of Sunset Magazine, Menlo 
Park, California, commission chairman; 
Elmer L. Anderson, chairman of the board 
of H. B. Fuller and Company, St. Paul, 
Minnesota; Henry Phipps Hoffstot, law 
firm of Reed, Smith, Shaw and McClay, 
Pittsburgh; W. W. Keeler, president, 
Phillips Petroleum Company, Bartlesville, 
Oklahoma; Mrs. Frank Y. Larkin, civic-
leader of Greenwich, Connecticut; and 
Richard P. Mellon, of the board of gover
nors of T. Mellon and Sons, Ligonier, 
Pennsylvania. 

From Congress, Senators Henry M. 
Jackson, Alan Bible, Paul J. Fannin, 
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and Clifford P. Hansen; Representatives 
Thomas S. Foley, John Melcher, John P. 
Saylor, and Joe Skubitz. 

The departmental representative from In
terior is the Secretary of the Interior, 
Rogers C. B. Morton. 

The resolution that established the 
commission provided 8250,0X10 to partly 
cover the vast amount of organizational 
and planning work that will be necessary 
to do a first-class job on Yellowstone's 
Centennial Year. It was stipulated, how
ever, that this sum would be available 
only on condition that the commission 
raise not less than 8300,000 in private 
donations. Therefore, we strongly sug
gest here that if any Association members 
feel so inclined, they might help the com
mission meet this vital target with what
ever size check they can muster, large or 
small, made out to the National Parks 
Centennial Commission and sent c/„ The 
Director, National Park Service, Depart
ment of the Interior, Washington, D.C. 
20240. 

AGENCY IMPACT STATEMENTS 
NOW AVAILABLE FROM NTIS 
Conservationists who follow the environ
mental impact statements required of 
federal agencies by law may be interested 
to know that as of July 1 it became possi
ble to order both draft and final impact 
statements from the National Technical 
Information Service of the Department of 
Commerce, rather than from each agency 
separately. Each statement, says NTIS, 
is assigned an order number that appears 
in the semi-monthly Announcement Series 
A'o. 68, titled "Environmental Pollution 
and Control," available at an annual cost 
of 85.00 from NTIS, Department of Com
merce, Springfield, Virginia 22151. Final 
statements will be available in microfiche, 
at 950, while paper copies are 83.00 (ex
cept in those rare cases where the statement 
runs over 300 pages, in which case the 
price is 86 .00, and will be so noted). A 
special "package" is also available in 
which the subscriber receives all state
ments in microfiche for 350 a statement. 

COLORADO DISTRICT COURT 
BARS OPEN-PIT LIME QUARRY 
At hand this month is an interesting 
account of a court decision in Colorado 
which forbids the strip-mine operation of 
a limestone quarry in a conspicuous loca
tion on the face of the Front Range in the 
vicinity of Colorado Springs, long known 
to tourists and conventioners for its esthetic 
and climatic appeal. 

Briefly, 11 residents of Colorado Springs 
and nearby Manitou Springs had re
quested the District Court for El Paso 
County to issue permanent injunction 
against the proposed quarrying on the 
grounds that blasting and dust would con

stitute a hazard to them and their homes, 
and that furthermore they were entitled to 
an esthetic view of the Rockies as one of 
the reasons that they had made their homes 
there. In agreeing with this position the 
court said that, beyond the annoyance 
and hazard to the plaintiffs, the area had 
long been an attraction to people "interested 
in a quality environment and climate, 
clean air and a pleasant surroundings," 
and that in such an area these considera
tions outweighed the importance of in
dustrial development, appropriate though it 
might be elsewhere. If the limestone de
posit were to be worked further, the court 
said, the work would have to be carried 
on as an underground operation to avoid 
damage to the above-ground environment. 
The cement company has indicated that it 
will appeal the court's decision. Your 
Magazine will follow this interesting case 
and report on it further. 

NEW AEC GUIDELINES 
LOWER RADIATION EXPOSURES 
The Atomic Energy Commission has pro
posed new guidelines that would lower 
permissible radiation emissions from most 
nuclear power plants currently operating 
or under construction to as much as a 
hundredth of the present standard. 

The new guidelines are intended to 
function as design and operating criteria, 
rather than as a strict limit, in accor
dance with AEC's policy of keeping emis
sions from nuclear power reactors "as low-
as practicable" and at the same time 
provide "operating flexibility." If, over 
a three-month period a nuclear reactor 
released radioactive materials in its ef
fluent at a rate which indicated that the 
annual rate would exceed between 4 to 8 
times the new guidelines, AEC would 
take action to reduce the release rate. 

Federal radiation standards permit per
sons living in the vicinity of a nuclear 
power station to be exposed to 500 milli-
rems of radiation annually and the limit 
for the general public is 170 millirems. 
The AEC proposal aims at an annual dose 
rate of 5 millirems. Such a reduction 
has been sought by several states in a 
lawsuit against AEC and by a number of 
scientists and environmentalists. 

The new guidelines would apply to 
light water reactors only, which account 
for all commercial plants in operation and 
under construction. AEC says it will estab
lish separate numerical guides for other 
types of reactors, presumably in ac
cordance with whatever release level is 
determined to be "as low as practicable" 
for them. Likewise, AEC is considering 
setting design objectives for nuclear fuel 
reprocessing plants and fuel fabrication 
plants. 

AEC will schedule an informal public 
hearing on the proposed guidelines by the 
beginning of August and will receive 
public comment until August 9, when, if 
there are no changes, the proposed guides 
will become rule. 

TOWARD A REBIRTH 
OF THE GREAT LAKES SYSTEM 
The waters of the Great Lakes have for 
years past been a disgrace to both the 
United States and Canada, and an affront 
to human intelligence. Articles and papers 
by the ream have been printed on the mat
ter, and there has been growing agreement 
in both countries that the gross pollution 
of these once lovely and still economically 
vital lakes must first be halted and then 
reversed—and quite soon. 

It was to take this matter in hand at 
national levels that the first joint United 
States-Canada Ministerial Meeting on Great 
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and congressmen are and lists the membership of the various Congressional 
committees. It also gives full information on the personnel of the various 
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istrative programs and policies. 
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Lakes Pollution was convened in Ottawa 
more than a year ago. The important 
decision that came out of that meeting 
was a simple one—to make major recom
mendations, and to move right ahead 
with them as fast as national and interna
tional arrangements could be worked out. 

In June of this year the working group 
set up at the first meeting brought in 
a variety of pollution control programs for 
the lakes and presented them to the 
ministers and representatives of the sec
ond meeting, held in Washington in mid-
June. The recommendations included 
these bilateral actions: construction of 
treatment facilities for municipal and in
dustrial wastes and animal husbandry 
operations; reduction of phosphorus dis
charges; control of thermal pollution; 
control of pollution from radioactive and 
pesticide wastes; and development of 
controls for pollution from combined sewer 
overflows. 

In some of these categories starts have 
already been made by the respective gov
ernments at both national and local levels, 
and in other cases starts will be hastened. 
In any event, this great and obviously 
very expensive joint effort is long over
due. It may yet result in a Great Lakes 
system that both nations may point to 
with pride rather than shame. 

MARYLAND MOVES AGAINST 
SUSQUEHANNA FISH KILLS 
Following a massive fish kill in the 
Susquehanna River during May, the Mary
land Fish and Wildlife Administration, 
through the state's Attorney General, is 
preparing a case "to recover substantial 
damages and force action" to prevent re
currences. The latest kill took place after 
generators at the Conowingo Dam hydro
electric facility, operated jointly by the 
Susquehanna Power Company and the 
Philadelphia Electric Company, were shut 
down over a weekend. Wildlife specialists 
theorize that the slowing of water below 
the dam because of the shutdown reduced 
the water's oxygen content, killing some 
million and a quarter herring during their 
spawning run with an estimated "ecological 
value" to the state of about 8188,000. 
Officials think that the Maryland water 
resources law is sufficiently broad to allow 
interpretation of such a disaster as "pollu
tion." A similar but even larger fish kill 
on the Susquehanna happened in 1965 
and was thought to have been caused by 
turbine shutdown and reduced water 
oxygen content. State officials suggested to 
the power companies at that time that some 
turbines ought to be allowed to remain 
open at all times during spring spawning 
runs. 
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l imited to 24 persons. 

Including round 

t r ip jet fa re f rom 

New York: $1585. 

Headwaters of the N i le , Lake Vic

to r ia , Great Rift Val ley, Serengeti 

Plains, Ngorongoro Crater, slopes of 

Mt. Ki l imanjaro, t ropical shores of the 

Indian Ocean, etc. Game viewing 

and b i rd watching at 10 nat ional 

parks and game preserves. Coffee 

and tea p lan t ing , the Masai and 

their catt le. Best accommodations, 

uncrowded cars, leisurely pace, au

thor i tat ive leadership, meetings with 

local ecologists and commentators. 

ALASKA 
A u g . 22-Sept. 5 

Including round t r ip 

jet fa re f rom Seattle: $1195. 

Limited to 20 persons. 

Environment, human rights and wi ld

l i fe wi l l be discussed a long the way 

with people involved in conserva

tion efforts. You' l l visit Sitka and 

Juneau, cruise Glacier Bay, visit 

Skagway, r ide the narrow-gauge 

ra i lway to Whitehorse in the Yukon, 

visit Fairbanks, then fly over the 

Brooks range to the Arctic Ocean. 

You' l l see Eskimos and the Polar 

ice cap and visit Mt . McKinley Na

t ional Park, Anchorage and Mata-

nuska Val ley. You' l l stay in the best 

avai lab le hotels and have knowl

edgeable and experienced leader

ship a l l the way. 

WRITE TRAVEL DESK 

N A T I O N A L PARKS and Conservation Association 
1701 Eighteenth St., N.W., Washington, D.C. 20009 

Or Telephone (202) 667-3352 



conservation 
docket 

Every Congress considers thousands of 
bills related to environmental problems. 
We cannot list them all; therefore, below 
is a selection of those so far introduced in 
this Congress, together with their House 
of Representatives (HR) or Senate (S) 
numbers and the committee(s) to which 
each has been referred. Members, as citi
zens, are free to write to these committees 
to request that they be put on a list for 
notification when bills come up for pub
lic hearing. When notified of hearings, 
they can ask to testify or they can submit 
statements for the record. To obtain 
copies of bills, write to the House Doc
uments Room, U.S. Capitol, Washington, 
D.C. 20515, or to the Senate Documents 
Room, U.S. Capitol, Washington, D.C. 
20510. When requesting bills, enclose a 
self-addressed label. 

The House Subcommittee on National 
Parks and Recreation of the Interior and 
Insular Affairs Committee held hearings 
June 14 and 15 on H.R. 9053, which 
would redesignate existing Arches and 
Capitol Reef National Monuments in 
Utah as national parks after certain 
boundary adjustments. It would also en
large existing Canyonlands National Park. 
NPCA presented its views in the matter to 
the subcommittee on invitation, as re
ported elsewhere in this issue. Similar 
legislation in the Senate has been favor
ably reported out of that body's full Com
mittee on Interior and Insular Alfairs. 

Legislation bearing on a Sawtooth Na
tional Recreation Area in Idaho was con
sidered by the same subcommittee in 
H.R. 6957 and H.R. 8834, on June 7 
and 8; the Association presented its views 
in this matter also, on invitation of the 
subcommittee. 

On June 9 the Senate Subcommittee on 
Water and Power Resources of the Interior 
and Insular Affairs Committee heard 
testimony from water resource people on 
an Upper Snake River Bureau of Reclama
tion project in Idaho, S. 432, that would 
authorize further construction in the Salmon 
Falls division. 

The House Subcommittee on Conserva
tion and Natural Resources continued its 
May hearings on channelization of rivers 
and streams, with comment by state game 
and fish department officials on June 9, 
10, and 11 . Many of these officials ex
pressed approval of the suggestion, made 
by a number of conservation groups earlier, 
that a year's moratorium on river chan
nelization be instituted. 

During mid-June the Association tes
tified, on invitation, at the general over

sight hearing on national parks before 
the Senate Subcommittee on Parks and 
Recreation. The Association presented its 
views on several current park adminis
trative and protective matters. 

The following new bills have been 
introduced on national park and recrea
tion matters and have been referred to 
Senate and House Interior and Insular 
Affairs Committees: S. 1882, to enlarge 
the Grand Canyon Park; H.R. 8429, H.R. 
8512, and S. 1878, to adjust the bound
aries of the Bighorn Canyon National 
Recreation Area in Wyoming and Montana, 
and for certain use-pattern changes there; 
and H.R. 8739, to establish the Sipsey 
National Recreation Area and the Bee 
Branch Wilderness in the Bankhead Na
tional Forest of Alabama. 

Another wilderness bill was passed 
by the Senate on June 4 and sent to the 
House—S. 493 , designating as wilder
ness the Minam River Canyon area ad
jacent to the Eagle Cap Wilderness in 
Oregon; and in the House, H.R. 8774, to 

classified ads 
25y per word—minimum 83. Payment must 
be enclosed with order. Use ZIP code. 

WRITERS: Need help in writing or selling? 
For 20 years we've helped new writers break 
into dozens of good markets. Write us about 
your work. Lambert Wilson Associates, 8 
East 20th, New York, N.Y. 20003. 

CANOE TRIPS. Into the Quetico-Superior 
Wilderness. Only 811 per diem. Free booklet. 
Write BILL ROM, CANOE COUNTRY OUT
FITTERS, Ely, Minn. 55731. 

Authentic AMERICAN INDIAN MUSIC 
AND CHANTS on HI-FIDELITY phonograph 
records. Free catalog. Dept. P. CANYON 
RECORDS, 6050 N. 3rd Street, Phoenix, Ari
zona 85012. 

LOS PINOS RANCH, Cowles, New Mexico, 
northeast of Santa Fe, Pecos Wilderness 
Area. Accommodates 14 in a relaxed atmo
sphere. June to November. No poisonous in
sects, snakes or mosquitoes. Magnificent rid
ing, [tack trips, excellent food. Winter address 
(until May 15) Bill and Alice McSweeney, 
Craig Kd., Morristown, New Jersey 07960. 

SIGNS—No Trespass: for Parks, Preserves, 
private posted society grounds, etc. On metal, 
aluminum, cloth. Custom signs our specialty. 
Write: J&E Signs, 54 Hamilton, Auburn, N.Y. 
13021. Dept. NPC. 

MANAGEMENT POSITIONS available in all 
states, Canada and Australia in new com
pany that's helping fight water pollution. 
Earnings unlimited. For information on 
meetings in your area contact Don Miller, 
Box 206, Eagle, Mich. 48822. 

Buy quality WILDWOOD TENTS direct 
from manufacturer for packing and canoe 
trips or family camping. Finest materials and 
workmanship. Complete camping supplies. 
Free catalog. LAACKE & JOYS, 1444 N. 
Water, Milwaukee, Wisconsin 53202. 

establish the West Sister Island Wilder
ness in Ohio was introduced and referred 
to the Interior and Insular Affairs Com
mittee. To the same committee went H.R. 
9090, introduced to expand the size of 
the existing Antietam National Battle
field in Maryland. 

A measure to amend the Wild and 
Scenic Rivers Act by designation of a 
segment of the St. Croix River in Minnesota 
and Wisconsin has been introduced in the 
Senate and referred to the Interior and 
Insular Affairs Committee of that body as 
S. 1928. 

A new bill to amend the National En
vironmental Policy Act of 1969 and 
providing for class actions in U.S. Dis
trict Courts against persons responsible 
for creating certain environmental hazards 
was introduced in the House June 8, as 
H.R. 8984. On the following two days 
the House Subcommittee on Fisheries and 
Wildlife (of the Merchant Marine and 
Fisheries Committee) began hearings on 
all bills on this subject. 

SAVE ENOUGH FOR AN EXTRA OUTING 
with easy-to-make Frostline kits. Get premium 
quality outdoor gear at bargain prices. All 
kits can be sewn on a home machine. Send 
for free catalog. Frostline, Dept. NP70, 
Box 2190, Boulder, Colorado 80302. 

Lightweight backpack and mountaineering 
equipment. Imported, Domestic Canoes atid 
Kayaks for day trips, voyageuring, or white-
water. Free catalog. MOOR & MOUNTAIN, 
Dept. 40, Main St., Concord, Mass. 01742. 

Custom club, truck decals, patches, bumper 
strips. Free folder. ART CRAFT MFG., Box 
1296, Webster, Mass. 01570. 

PENFRIENDS. Make friends by mail. All 
ages. Nationwide. For free information, 
send name, address to: PAPYRUS, Box 
526 PC, Ypsilanti, Mich. 48197. 

WHAT ARE YOUR BOTTLES WORTH? 
Some bring 82,000! "Bottle Collector's Hand
book/Pricing Guide" identifies, prices over 
3,000 collectable bottles. 83.95. Infobooks, 
5001-NPB, San Angelo, Texas 76901. 

35MM COLOR SLIDES: 10,671 individually 
sold, described. Encyclopedia-Catalog lOp. 
Wolfe Worldwide, Dept. 38-81, Los Angeles, 
California 90025. 

BIRD HOMES—Unique gift. Functional, 
graceful design. Features never before avail
able. 87.95 ppd. Free description. Long 
Life Dial-A-Bird Home, Dept. N., PO Box 
449, Westwood, N.J. 07675. 

SAVE MILL CREEK! One of Ohio's last 
clear cold water streams. Send contributions 
to Mill Creek Citizens Association, c/o Edward 
Lawler, R.D. 4, Route 167, Jefferson, Ohio 
44047. 

NATIONAL PARK SCENES in full color. 
16 x 20 inches. Ideal for framing in homes, 
clubs, schools and offices. Send for list. 
PHOTO CLASSICS, Dickerson, Maryland 
20753. 
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Continued from page 2 

through on both sides to make the northern hemi
sphere a shambles. 

If a five megaton test is not needed for the ABMs, 
why is it required for national security? The 
answer is concealed by the censorship. One guess 
might be that the test is but part of the nuclear race; 
we must keep ahead of the Russians at any cost, 
even in gathering useless information. If so, the 
faster we move toward a ban on underground test
ing, the better for all concerned. 

Fortunately, technologies advance rapidly for the 
detection of such testing. When the treaty 

banning atmospheric testing was signed a decade 
ago, the nations reserved the privilege of under
ground testing, because no agreement could be 
reached on the means of enforcement of an un
derground test ban. Russia rejected the American 
demand for on-site inspection; the Americans 
claimed that underground tests could not be 
distinguished from earthquakes below a certain 
magnitude, and that on-site inspection was essen
tial to national security. 

But now it would appear that an adequate 
differentiation can be achieved between earth
quakes and nuclear explosions on a scale some
where between 2 kilotons and the 20 kilotons of the 
Hiroshima bomb. 

If a reasonably satisfactory monitoring system 
without on-site inspection can now be devised, a post
ponement of Cannikin pending such agreement 
might support a constructive solution around the 
bargaining table. 

At the Strategic Arms Limitations Talks, the sub
ject of Anti-Ballistic Missile defense lies squarely 
before the negotiators. An agreement to curtail or 
eliminate the ABMs would be a long step forward 
toward the limitation of the dreaded ICBMs and 
eventually all other nuclear weapons. 

A small step, so it might seem, like the halting 
of Cannikin, might later appear to historians as a 
turn toward reconciliation. Or in any event, it might 
some day be known as the beginning of a return 
toward love and respect for life. 

The truth is, of course, that the ICBMs with which 
the world is loaded, the ABMs which are being 

added to the arsenal, and all of the vast nuclear 
equipment which has been spread around the world 
in the last quarter century, yield no real defense. 
The Super-powers could this day, or any day, 
destroy each other completely in a matter of minutes. 

The true defenses for America and Russia, and 
for all the rest of the world, must be built at the 
SALT talks at Geneva. Cannikin should be can
celed, an underground test ban should be sought, 
the ABM projects should be reduced or eliminated 
at SALT, and all concerned should get moving to
ward the abolition of nuclear weaponry around the 
globe. Only when this goal has been achieved can 
humanity rest for a moment, looking ahead toward 
the long remaining road, no doubt a difficult one, 
toward permanent worldwide peace. 

W hy should conservationists concern them
selves with such issues? Surely the salvation 

of Amchitka is a wildlife and wilderness question 
of prime importance. Surely the possible radio
active pollution of the northern coasts of the Pacific 
is a matter with which environmentalists are deeply 
concerned. And the concern is over human wel
fare, not merely the survival of remote wildlife 
populations, important as that is. 

In addition, however, conservationists have come 
to recognize increasingly in recent years that the 
major environmental problems are inextricably 
related to the basic human issues of explosive 
urbanization, overpopulation, and war. Surely 
the defoliation of Indochina demonstrates that 
modern war and the preservation of the natural 
environment are incompatible. Cannikin, on a 
smaller scale, looks in the same direction. Con
servationists must join with others working from 
different points of departure to create a perma
nently livable world. 

The organizations of nuclear scientists, the real
istic peace organizations, and the environmental 
groups now find themselves protesting jointly to 
the President against Cannikin, planning to take 
the matter to the courts, and joining in a coalition 
to stop the Alaska Nuclear Blast. This is a greatly 
heartening development and we shall lend it all 
possible support. 

As we write, the Amchitka issue becomes more 
tense every day. The fateful decision rests with 
President Nixon, who has made it clear on more than 
one historic occasion during his term thus far, that 
he has a deep concern for the preservation and 
restoration of a livable environment; as also with a 
secure peace. All Americans who wish to strengthen 
his hand can write to him now, if he has not already 
taken action before this issue appears, to urge him 
to cancel Cannikin. 

—Anthony Wayne Smith 
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HOW YOUR 

LIVING LEGACY 

('. JOHN IH'IiK 

Careful estate planning not only provides financial stability for your loved 

ones, but also enables you to continue to make a meaningful contribution to 

the environment in which they and their children will live. 

CAN CONTRIBUTE TO 

A BETTER WORLD 

Through bequests and other forms of deferred giving, each of us can 

extend our conservation stewardship. Your lawyer can point out to you ways 

in which such giving can enhance the effectiveness of your estate by taking 

advantage of new features in the tax laws. 

Your Association depends for its future financial strength on the enlight

ened giving of its dedicated and concerned members. Ways in which you 

can better plan your estate for the future work of your Association are sug

gested in a brochure: "How Your Living Legacy Can Contribute to a Better 

World." 

NATIONAL PARKS and 
Conservation . Vesociaiion 

To obtain a copy, or for any correspondence regarding any form of giving 

or bequest, please write to Mr. Donald A. McCormack, Treasurer. 

N A 1 I O N A L PARKS and Conservation Association 
1701 Eighteenth St., N.W., Washington, D. C. 20009 Tel: (202) 667-3352 


