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In the second world of the Virgin Islands National Park, 
a flash of tropical color illuminates the coral reef. 
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The Road Ahead 

AYEAR AGO WE WROTE OPTIMISTICALLY 

of the prospect for the parks and the 
natural country of America in the imme
diate future. 

A more sober re-evaluation is in order 
on this anniversary. 

True it is that Bridge and Marble Can
yon Dams on the Colorado have not been 
authorized. An outpouring of protests 
from conservationists and citizens gener
ally helped to block the destruction of 
long reaches of the Grand Canyon. 

Technical analyses by this Association 
and others revealed superior ways to pro
vide water for Central Arizona, electric 
power, and funds for the development of 
the Colorado Basin. Regional conflicts 
also had a part in the outcome; the pro
moters overplayed their hands. 

Whether a constructive program for the 
Colorado, based on modern technology, as 
contrasted with the idols of hydro-electric 
power, will now emerge, remains to be 
seen. We have expressed our view that the 
problem of water for Central Arizona 
might easily be solved by the prompt con
struction of the necessary aqueducts and 
pumping plants, and by the purchase of 
the pumping power from privately owned 
utilities generating current from coal; 
and that if funds are needed for future 
investment, they can come from water 
sales, the sale of power from existing 
dams, or earnings on savings accounts 
which could be established now. 

A measure of progress may have been 
made on Everglades National Park . The 
Park has been saved overnight, not by any
thing done by the responsible agencies, 
but by heavy downpours of rain in the nick 
of time. Planning for the future is still in 
the hands of agencies which have basic 
purposes other than the protection of the 
parks, and little professional background 
in the ecological issues involved. 

We had hoped that plans might be de
veloped for Great Smoky Mountains Na
tional Pa rk which would reject the second 
transmountain road through the park and 
provide spacious roadless areas for hikers 
and campers. Conservationists have found 
themselves pitted on this issue against the 
National Park Service which appears to 
have backing mainly from local develop
ment and crowd-recreation groups. 

Hearings have been held on wilderness 
protection in Craters of the Moon Na
tional Monument, Lassen Volcanic Na
tional Park and Sequoia and Kings Can
yon National Parks. Most conservationists 
have felt that the designation of wilder
ness areas in these units of the national 
park system was much too limited. This 
Association has presented studies based 
on comprehensive regional planning, not 

narrow planning inside the parks, with a 
view to the dispersion of crowds into 
large areas of public lands around the 
parks and even to privately owned land 
on the periphery. Thus far the National 
Park Service has paid little attention. 

A grave miscarriage of park and recrea
tion planning is represented by the pro
posal to develop a gigantic ski resort in 
the Mineral King area of the Sequoia Na
tional Forest in the very heart of Sequoia 
National Park . The plan is the brain-child 
of the Forest Service; the financing of the 
necessary reconstruction of the access 
road through the park itself, which will 
seriously injure the park, has been aided 
by the Economic Development Adminis
trat ion; the Pa rk Service has not thus far 
consented to this reconstruction, and it 
should adhere to its position. The area has 
been a game refuge, and could be a verita
ble True-Life-Adventure area, where peo
ple could watch, enjoy, and learn about 
the deer and the cougars. The President 's 
Council on Recreation and Natural Beauty 
and the Bureau of Outdoor Recreation 
need to get a grip on situations like this 
and straighten them out. 

On the Potomac, the proposals of advo
cates of a model program, the develop
ment of which has been suggested by 
President Johnson, have encountered the 
stubborn refusal of the Army Engineers 
and the Department of the Interior to open 
their minds to new ideas. The central issue 
is whether the fresh-water estuary of the 
Potomac will be used as a source of sup
plemental water supplies for the Washing
ton Metropolitan Area or whether the sur
rounding countryside, the farm lands and 
forests, will be raided for the construc
tion of deep drawdown reservoirs. 

We hoped a year ago that progress was 
being made ; the publication of two In
terim Reports during the year, one by the 
Interior, the other by the Army, projects 
the construction of three mid-basin reser
voirs, suspends decision on the big dam at 
Seneca, and accepts the big dam at Bloom-
ington as a foregone conclusion. The In
terim Reports do not constitute a model 
program, and if they are advanced as 
such, will doubtless be opposed by most 
conservationists. 

The great plan for a national park in 
the Redwoods Forest on the Coast of Cali
fornia has thus far not materialized. It 
would seem that the strong sentiment 
throughout the nation in favor of such a 
park would compel its establishment even
tually; whether it will be adequate in size, 
or in the right location, no one knows. 
Meanwhile, the cut-over and burned-over 
remnants of the once-magnificent red
woods belt, which might be protected 

in a new Redwoods National Forest, lie 
open to erosion and hideous urban sprawl. 

Controversy and contention have slowed 
the project for creation of a new national 
forest in the North Cascades Mountains in 
the State of Washington. The report of 
the North Cascades Study Team recom
mending such a park, surrounded by new 
wilderness areas in the national forests, 
has not been implemented. Conservation
ists have been compelled to fight off plans 
of the National Park Service to arrange 
for visitation in the proposed park by heli
copter, a procedure which would have 
annihilated the solitudes and tranquilities 
which national parks are established to 
protect. 

Time and time again, defenders of the 
parks are compelled to go to the rescue of 
Olympic National Park. Just a little while 
ago a proposal to eliminate a large por
tion of the famous Rain Forests and other 
vital portions of the park had to be com
bated. More recently a new study has rec
ommended the deletion of the Coastal 
Strip from the Park and its development 
in major part for crowd-recreation under 
the guise of a new national seashore. It 
seems to us that the time has come to let 
Olympic National Park alone. 

There have been some gains in estab
lishing new uni ts : Guadalupe Mountains 
National Park, Cape Lookout National 
Seashore, Pictured Rocks National Lake-
shore, and Indiana Dunes National Lake-
shore. An epochal decision of the Second 
Circuit Court of Appeals in New York has 
declared that the Federal Power Commis
sion must take natural beauty and historic 
sites into consideration in deciding on the 
issuance of licenses for the development 
of hydro-electric power. The strong inter
est which President and Mrs. Johnson 
have taken in the protection of natural 
beauty augurs well for the long course of 
history. These values appear to have been 
established quite firmly as national goals 
of natural resources management policy. 

And yet the present prospect is a 
somewhat grimmer one than we had 
hoped a year ago; burgeoning popula
tions, the organizational mind, the will to 
exploit natural resources for money de
spite all hazards to the public interest, 
these adverse factors weigh heavily 
against the formulation of sound national 
policies in the resources management 
field. 

The most hopeful thing, perhaps, is 
the emergence of an increasingly strong 
popular sentiment for the protection and 
restoration of the natural environment 
an essential element in the quality of hu
man life on this planet. 

—A.W.S. 
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Astride the island oj St. John in the Caribbean 
lies America's only truly tropical preserve: 

mmmJM MLsmm wsvmmM* ipaiBas 
By Virginia Bennet t Moore 

Photographs by M. Wood bridge Williams, National Park Service, 
unless otherwise indicated 

ONE OF THE BRIGHTEST SPOTS ON 

the color-washed Caribbean pal
ette is St. John in the U. S. Virgin Is
lands, with its hyacinth skies and hover
ing palms and seagrapes. Winter and 
summer people fly a thousand miles or 
more from the mainland to capture a 
few jewel-like days at the most tropical 
of our national parks, Virgin Islands, 
which occupies the larger part of the 
island. 

The trip requires a certain stamina. 

I f the traveler has been whisked to 
Puerto Rico by jet, chances are he will 
have milled around the San Juan air
port to eventually catch a miniature 
plane to the neighboring island of St. 
Thomas; swung along eight or ten wind
ing miles by cab to the Red Hook ferry, 
crossed Pillsbury Sound and hired an
other cab upon reaching Cruz Bay on 
St. John. This jeep-taxi will carry him 
up hill and down dale over the five 
breathtaking miles (literally) of a trail 

slung between bluff and precipice to the 
camp at Cinnamon Bay well inside the 
park. 

Once he arrives at the campsite, the 
stains of travel fade quickly. Behind 
him rustle tall raintrees, silk cotton and 
soursop. painkiller and fan palm, tur
pentine trees and tamarind. Bay and 
false lime scent the air. The scene ahead 
is smoothed by coconut palms and white 
coral sand, and the water is so blue it 
looks dyed. He is apt to think that he 
needs nothing more now to survive than 
pocket knife, packet of matches, and a 
love of life. (Actually, survival comes 
in cartons and tins from the Cinnamon 
Bay Commissary I. 

St. John is the smallest of three is
lands—the others being St. Thomas and 
St. Croix—which, along with numerous 
rocks, isles, and islets called cays 
(keys), make up the U. S. Virgin Is
lands, bought from Denmark in 1917. 
It is also the least exploited, for St. 
Thomas is succumbing to the shop
keeper and St. Croix, except for off
shore Buck Island National Monument, 
to the land developer. 

Salvation of the island's natural 
beauty came in 1956 when Jackson Hole 
Preserve, Inc., a conservation-minded 
group headed by Laurance S. Rocke
feller, gave 5,000 acres there to Ameri
cans as the nucleus of a national park. 
More land has been added. To save the 

\ umerous buys and coves, some oj them 
rimmed with beaches oj fine while sand, 
indent the shoreline oj St. John Island. At 
leit, Trunk Hay on the is/anil's northern coast. 
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Rational Park Service photograph 

From a vantage point in the eastern part oj Virgin Islands Park the visitor may look across the bright blue oj Coral Bay 
to the British Virgin Islands oj Tortola, in center background, and Virgin Corda. on the horizon at the right. 

coral formation and sea life, offshore 
and underwater lands have been taken 
in as well. Nearly three-quarters of the 
9-mile-long island is now within the 
boundaries of the park. More than two 
dozen scattered residences and some 
still-private lands have been embraced, 
as has a comfortable, small inn—to say 
nothing of the luxurious hostelry and 
grounds at Caneel Bay Plantation, an
other Laurance Rockefeller enterprise. 

The island of St. John lies 1400 miles 
south-southeast of New York or 1000 
miles east and south of Miami, only a 
few hours by air from either. It is one 
of a curve of bright stepping-stones, 
known since the days of Columbus as 
the West Indies, that ring the Carib
bean. The tropical basin that these is
lands enclose, the Caribbean Sea, is a 
million square miles of living water. 

St. John is bedded on 19 square miles 
of mountainous black volcanic rock 
fringed with white beaches. About 
seven-eighths of the island is covered 

with forest, mostly now the second 
growth that struggled up on hillsides 
denuded during more than a century of 
sugar-cane cultivation. These woods are 
threaded with jeep and donkey trails 
and dotted with the ruins of long-aban
doned sugar plantations crumbling in 
the grip of the strangler fig. The hap
hazardly pretty little town of Cruz Bay 
has grown up around the ferry landing, 
and there are some other, smaller com
munities. About a thousand people alto
gether, descended from the slaves who 
once worked sugar cane, live on St. John 
and own much of the non-park portions 
of it. 

The Park Attractions 

Within the park are nine beautiful 
beaches of white coral sand, more than 
15 miles of foot trails, ruins of several 
plantations and sugar mills, and some 
well-scattered picnic areas and comfort 
stations. At Trunk Bay are a snack bar 
and a marked underwater trail. At Cin

namon Bay there are camping accom
modations and commissary. Accommo
dations consist of a dozen cottage units 
and sites for 38 tents. 

Cinnamon Bay Commissary occupies 
a 150-year-old stone and stucco ware
house, left from the days of Danish 
planters. Basic foods, supplies, ice, and 
charcoal are sold here. Drinking water 
is furnished. Tents, stoves, camp goods. 
snorkeling equipment and fishing gear 
may be rented. Mail is distributed, 
band-aids dispensed, and information 
is posted regarding the numerous slide 
lectures, campfire talks, nature walks, 
documentary films, and snorkeling 
tours held or shown by the park nat
uralist. 

At one end of the glistening half-mile 
beach, under rustling palms, are three 
new buildings with overhung gable 
roofs. (A fourth structure holds the 
washrooms.) The three buildings are 
each divided into four rooms about 15 
feet square and lightly furnished for 
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housekeeping, making space for a dozen 
families altogether. The two inside walls 
of each unit are of concrete; the two 
outer walls are mostly of nylon screen
ing with panels of canvas for curtains 
when needed. Through these transpar
ent walls each cottage commands a vista 
of blue water, palms, or tall woods. 

Each cottage unit holds four bunks 
suspended two over two from the walls, 
along with a small clothes rack, a table, 
chairs, some shelves with requisite pots 
and dishes, and a portable styrofoam 
box to contain ice and food. Outside the 
screened walls each cottage has its patio, 
with picnic table, benches, and a char-

Gorgonians, or sea whips, forest the shallow waters around St. John Island in Virgin Islands 
Park. The animal colonies that create these plant-like groivths are related to the coral-forming 
animals and the sea anemones; there is, in fact, no plant life whatsoever to be seen in the pic
ture. The tiny, flower-like animals of the sea whips line the graceful stalks in foreground. 

coal grill under a little roof. A two-
burner gasoline pressure stove may be 
rented by the less stoically patient. Rain
water for cooking and dishes is stored 
in barge tanks beside each patio, for 
water is always in short supply in the 
islands. Drinking water, like charcoal, 
groceries, and ice, must be carried from 
the commissary. Cottages rent for $10 a 
day for two, with bedding and linens, 
plus $2 for each additional person. The 
latter's low rent is partly offset by the 
high acrobatics he needs to climb into 
one of the upper bunks. 

At the opposite end of the beach, 
along the sea and among the seagrapes, 
the tenting sites are tucked away. Each 
has a sand floor and enough greenery 
for shade and privacy. Beside each tent 
are a picnic table with benches, and a 
built-in charcoal burner. The tent and 
complete furnishings including cots, lin
ens, utensils, icebox, and pressure lan
tern are rented for $25 a week to two, 
plus a dollar a day for each extra per
son. A gasoline stove if wanted is $4 a 
week. Or one may bring all his own 
equipment and stay free of charge. But 
no one may camp in the park longer 
than 30 days in any 12-month period. 

In 1959 a pair of campers had the 
beach to themselves in November. In 
1965 perhaps a hundred visitors were 
there to stay in any given week. Still, 
one seldom has the feeling of being 
crowded. Campers come from every
where, but the greatest numbers seem 
to be weekenders from Puerto Rico and 
vacationers from the cities and seaports 
of the nation's east coast. 

Facts vs. Fiction 

Anyone who expects lush tropics 
must come to terms with the Virgin Is
lands, espcciulb in the drier seasons. 
"Get lost among the elephant's ears, 
lianas, and bamboo thickets of a tropi
cal rain forest," urges one travel ad for 
the U. S. Virgin Islands. There is a 
small rain forest on the nearby British 
Virgin Island of Tortola, and a rather 
famous one on Puerto Rico—thought to 
be the mother island to which the Vir
gins may as late as the Pleistocene have 
been connected. But more in character 
on St. John are the naked, ancient black 
rocks that jut from white, windblown 
shores, rather sparsely covered with 
prickly pear cactus, barrel cactus flow
ering in pink buttons, and giant century 
plant. And when a mature century plant 
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Above, Parle Guide Al Abhrams, a native of St. 
John, explains the use of /ace mash and snorkel 
before leading a group of park visitors across 
the marine gardens of Turtle Bay (right). 

blooms here and there over the islands 
in April, each 15-foot-high golden spike 
of trumpet-shaped blossoms is spectacu
lar even from a shore miles away. 

Although these islands have about 40 
inches of rain a year, as much as the 
East Coast or the Gulf Coast of the 
United States, the water seems to fall 
mostly on the spine of the islands to be 
absorbed through the depleted topsoil 
into the porous rock, and to vanish. The 
people who live here depend on cisterns 
or other rain-storage tanks. 

St. John is no place for the restless. 
Pleasures of the park are those of parks 
or seashores almost anywhere. They 
include swimming, sunning, hiking, 
climbing, picnicking, bird watching, 
studying local plants and animals, nap
ping, reading, and building castles in 
the sand. Plants are plentiful, and ani
mal life is rich only in early settlers— 
mostly shy lizards up to a foot long and 
shy crabs up to a foot wide, with a few 
small rodents, mongooses, and feral 
cats. 

There are also the special pleasures 
of the neighborhood: poking among the 
ruins of a brief and long-gone civiliza
tion, the kingdom of the sugar planters 

and their slaves; finding the few re
maining rock carvings of the even-
longer-gone Arawak Indians who peace
ably lived here (until the Caribs came 
in and ate them, to be dislodged in 
t u r n ) ; and exploring the intricate beau
ties of life underwater. Of all these 
things, the last will bring the most sur
prises for those who have never gone 
\ inning in tropical waters. For sailing. 
or exploring by water or land, or even 
laying in special provisions, there are a 
few small boats and some jeeps for rent 
in Cruz Bay. Recent prices were $30 a 
day for a small sailboat (without mo
tor) ; $12 a day for a jeep. 

Campers who find glitter occasionally 
irresistible may go to posh Caneel Bay. 
No one says any but a friendly word if 
you go in for a drink or—line your 
pockets well—a meal. For island folk 
and tourists too there are dining and 
dancing in Cruz Bay now and then to 
the tune of one of the steel bands that 
abound on Caribbean islands. The 
dances go on until around midnight. 
But best are the pastoral pleasures. 

A day on St. John dawns, nearly al
ways, clear and perfect. The water at 
whose edge you are comfortably curled 
is some new shade of blue or turquoise. 
Gnarled seagrape, a beach-loving, spat-
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ter-barked tree with fat green disks for 
leaves, reaches over the water as if to 
embrace it. Tracks that might have been 
made by tippling cyclists crisscross the 
pale sand—nocturnal land crabs have 
been out getting their supper—and the 
whole scene is lit at the far edges with a 
gold sun just now breaking over the rim 
of the high hills and trees behind you. 

When the coffee is on and the bacon 
frying, you will do well to guard the 
skillet against a troop of engaging 
marauders known as pearly-eyed thrash
ers. These cousins to the mockingbird 
have a well-kept pecking order, nerves 
of steel, and a diet that must ordinarily 
starve them of fat; for, to the amaze
ment of even hardened campers, they 
will clutch the rim of a sizzling skillet 
to seize part of breakfast and make off 
with it, fixing you with a pale, piratical 
eye. Occasionally one limps about as if 
he may have burned his foot after all, 
throwing out tatters of a song like a 
violin that never got beyond the tuning 
stage. 

While you are stirring your coffee, 
you may as well put a little sugar into 
a discarded coconut shell. It will bring 
the company of from one to a dozen of 
the warbler-like yellow-breasted birds 
called bananaquits, whose natural diet 
includes nectar. A bird walk on St. 
John, especially in the migratory sea
son, may bring sightings not only of 
the local West Indian doves, hummino;-

birds, finches, and flycatchers, but the 
familiar yellow, parula, prairie, and 
other warblers, water thrushes, and a 
dozen other species. High overhead may 
be the slender black brush-strokes that 
are frigate birds. A whole chapter could 
be written about that odd-looking but 
extremely resourceful fisherman, the 
brown pelican. 

The Underwater World 

No spearfishing is permitted (nor is 
water-skiing) in the waters of the park. 
For everyone's enjoyment of the reefs 
in their naturally teeming state—as well 
as to protect other snorkelers from the 
careless—the Park Service has sensibly 
banned spearguns. Park personnel con
duct snorkeling tours once or twice a 
week, or as often as the surf permits. 
Almost everyone tries it. When the 
water is calm, visibility under its sur
face runs as far as 50 feet. 

Overland enjoyment means good 
boots or thick sneakers for hiking on 
the rocky trails and, for a walk of any 
length, carrying water with you; for 
there is none to be had on the beaches 
or in the woods, and midday tempera
tures range comfortably in the eighties 
on the shore, and higher inland. One 
may choose to visit any of several sugar 
plantations now in ruins: Annaberg, 
Frederikdal, Reef Bay Estate House, or 
Reef Bay Sugar Mill. Near Reef Bay 
Estate House are the petroglyph falls, 

no more than a beautiful rock pool in 
dry weather, on whose edges the Ara-
waks once carved their symbols. One 
may climb to any of several high points 
on the island, Camelberg Peak, Mamey 
Peak, or the tallest of all, Bordeaux 
Mountain, 1377 feet high. One may take 
the road that nearly collars the island 
and visit scenic overlooks, sometimes 
stopping for a dip in the sea. Which sea 
you dip into depends on where you are. 
On the south side of St. John is the 
Caribbean. On the north, where the 
camp and the best-known beaches are, 
is the Atlantic. The heavy surf on the 
north and east side, with its greater 
oxygen supply, builds better coral reefs 
and a more interesting undersea land
scape. But all these bays and beaches 
have their own character. 

Needless to say, St. John's facilities 
are proving so popular that reservations 
are essential to anyone planning to stay 
even overnight. Busiest times are the 
winter months, with summer a close sec
ond. At the end of their first year of 
operation, (they were opened in Janu
ary, 1964), the cottage shelters and 
many of the tent sites at Cinnamon Bay 
were already booked a year ahead, often 
by visitors returning. More cottages will 
be built if needed, says the Park Service, 
which adds, however, that it hopes addi
tional commercial facilities, sufficient 
for the growing demand, will be pro
vided outside the park. • 
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A Preliminary Wilderness Plan 

for 

SEQUOIA-KINGS CANYON NATIONAL PARKS 

and the 

Surrounding Region 

The following article has been condensed from a presentation by the 
National Parks Association at public hearings of the National Park 
Service on establishment of wilderness areas in Sequoia-Kings Can
yon National Parks, at Fresno, California, November 21-22, 1966. 

AS A SINGLE ADMINISTRATIVE UNIT, 

- Sequoia and Kings Canyon con
stitutes one of the truly great parks of 
the world. In addition to the highest 
point in the contiguous United States, 
fine mountain scenery and deep river 
canyons, there is a great range in alti
tude within the park which supports a 
series of stratified life zones. One of 
these contains the giant sequoias, Se
quoia gigantea, and giant specimens of 
sugar pine, Pinus lambertiana, and as
sociated species. Protection of this asso
ciation is a major reason for establish
ment of Sequoia National Park. Mainte
nance of the big trees and the roadless 
character of the canyon and high moun
tain areas in the face of increasing 
human use constitute a major manage
ment problem. 

Big Tree areas are subject to damage 
through soil compaction from visitors 
passing over root zones, use of groves 
for lodging and other recreation pur
poses, and growth of a substantial 
understory of secondary species which 
constitutes an unnatural fuel accumula
tion. Roadless areas of the parks are 
receiving increased foot and pack train 

use and are subject to the same prob
lems of maintaining wilderness condi
tions as other wilderness resource areas. 

Park Service proposals for wilderness 
in Sequoia-Kings Canyon parks repre
sent real progress in recognizing that 
the overwhelming majority of land 
within the great national parks should 
be included in the Wilderness System. 
Arguments advanced by the Service to 
support exclusion of several areas with
in the parks from wilderness protection 
are not convincing. 

We are presenting a Wilderness Plan 
for Sequoia-Kings Canyon parks and 
the land immediately adjacent, and a 
regional plan which suggests possibili
ties for distribution of visitation over 
wide areas in accord with the capabili
ties and management objectives of dif
ferent land areas. 

The wilderness status recommended 
cannot be accorded if park and monu
ment planning is not extended to a large 
region around each park or monument. 
In this way visitation and participation 
in various recreation activities can be 
distributed throughout the region in
stead of being concentrated in park or 

monument. Broad distribution of visita
tion must be the fundamental principle 
of park planning if visitors are to enjoy 
the features for which parks were estab
lished, and if units are to retain any 
semblance of wilderness character. 

It is recommended that the present 
Hockett Wilderness Area be expanded 
to add approximately 7424 acres, bring
ing the total Hockett Wilderness Area 
to 55,514 acres. It is also recommended 
that the proposed Sierra Crest Wilder
ness Area be renamed and considered 
part of the John Muir Wilderness Area. 
Changes recommended by the Associa
tion would add approximately 28,224 
acres to the 692,076 acres proposed for 
addition to the John Muir Wilderness 
Area. A third wilderness, the Redwood-
Yucca Wilderness Area, is recom
mended which would add approximate
ly 50,080 acres of wilderness, of which 
2560 acres would be in Sequoia Na
tional Forest. 

Those roads currently existing within 
the Redwood-Yucca Wilderness Area 
should be classed as temporary roads 
and eventually eliminated. 

The proposal of the Park Service to 
acquire all small, isolated inholdings 
within the proposed Hockett Wilderness 
Area and John Muir extension is en
dorsed. 

Research activities at the Redwood 
Canyon Research Laboratory are com
patible with the Wilderness Act. Activi
ties here, as well as those in the Univer
sity of California's 300-acre Whittaker 
Forest, will provide essential guidelines 
for management and perpetuation of 
sequoia and indigenous wildlife species. 
The truck trail access and building of 
the Redwood Canyon Research Labora
tory are specifically excluded from wil
derness as are small private inholdings. 
It is recommended that private lands 
and cattle grazing be purchased through 
negotiation, but attempt on the part of 
the private owners to construct exten
sive physical developments on lands 
within the park should cause initiation 
of eminent domain proceedings. 

General Recommendations 

Details of the recommendations and 
status and designation of lands adjacent 
to Sequoia and Kings Canyon parks are 
shown in Plate 1 on page 10. The Park 
Service and Forest Service should he 
complimented for their conscientious 
and devoted attention to practical prob-
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lems of wilderness area management. 
It is recommended that the Forest 

Service speedily conclude its examina
tion of the High Sierra Primitive Area 
and afford that area wilderness protec
tion as part of the John Muir Wilder
ness Area. The Forest Service is com
mended for examining the Little Kern 
River Basin and Golden Trout Creek 
watershed for possible inclusion in the 
Wilderness System. 

Proposals contained in the Sequoia-
Kings Canyon master plan for visitor 
management must be related to existing 
and potential opportunities presented 
by the lands immediately surrounding 
the national parks. The master plan cor
rectly observes that high concentrations 
of overnight visitation in campgrounds 
and resort facilities at Grant Grove and 
Giant Forest are inimicable to the best 
interest of the sequoias. It indicates that 
an objective of management is removal 
of such facilities from sequoia groves. 
It is recommended that such planning 
be given immediate implementation. 

Visitor Accommodations 

It would be desirable if plans for visi
tor management in Sequoia-Kings Can
yon parks provided for a series of vis
itor reception areas outside the park 
offering a wide range of accommoda
tions and recreation opportunities. To 
a degree, motels in Three Rivers and 
other nearby communities, cottages and 
cabins on private lands, and Forest 
Service campgrounds, already serve this 
purpose. Additional visitor reception 
complexes which offer camping capac
ity of spartan design as well as more 
elaborate facilities for camp trailers, 
simple cottages, and recreation resorts 
on the various classes of land close to 
the park are needed. Relocation of over
night accommodations forced by se
quoia protection presents an opportu
nity to begin such complexes. It is 
recommended that visitor facilities pro
posed to replace those being abandoned 
in Grant Grove and Giant Forest be es
tablished in suitable locations outside 
the parks. 

The Association does not generally 
advocate location of intensive visitor 
facilities on private lands within na
tional forests, but encourages such de
velopment beyond the forest boundary. 
Sequoia-Kings Canyon is a special case 
where abrupt changes in elevations 
limit the possibility of offering climatic 

relief outside the public lands. 
Advocacy of visitor reception centers 

is not intended to diminish the impor
tance of widely dispersed Forest Service 
campgrounds of small size for use by 
nearby residents who camp for camp
ing's sake. It is suggested that some 
1000 family camp units—private or 
public—be made available to automo
bile visitors approaching the parks from 
the west. 

In the Mineral King area of Sequoia 
National Forest, a visitor reception 
complex would contain a variety of 
campgrounds, a 100-unit motor hotel, 
and would stress interpretation of his
tory associated with Mineral King and 
Silver City. The Association has pre
ferred that ski areas with permanent 
ski lift towers be located in the national 
forests. But Mineral King is in a basin 
nearly surrounded by the park and the 
only feasible land access crosses eleven 
miles of park. In these circumstances, 
caution must be exercised to prevent 
establishment of a gaudy mountain car
nival since the effect on wilderness areas 
proposed would be material. Crucial to 
the scale of development at Mineral 
King is standard of highway access. It 
is urged that the Park Service seek to 
maintain the value of Mineral King in 
providing a suitable site for a visitor 
reception complex by vigorously resist
ing the reconstruction of California 
Route 276 to high standards. 

Utility of available overnight accom
modations would be materially im
proved by establishment of jointly 
maintained information booths on U.S. 
180 near the outskirts of Fresno and on 
California Route 198 near Visalia. Uni
formed officers could advise visitors as 
to location, quality and availability of 
overnight accommodations in the im
mediate vicinity and arrange reserva
tions in the various campgrounds by 
imaginative use of radio communica
tions. 

Grant Grove is an intensely developed 
area with many structures and an exist
ing road system. It is suggested that 
Grant Grove be designated a Visitor 
Access Area for visitors brought in by 
mass transportation from the visitor re
ception complexes to the north and west. 
Visitors would have access to the visitor 
center; access to the sequoia groves 
would be via foot trails and minitrains 
operating along paved interpretative 
roads. 

Our recommendations for Giant For
est would duplicate the function of the 
Grant Grove for visitors entering the 
national park from the south and west. 

Park Service proposals for trailhead 
campgrounds at Cedar Grove, Lodge-
pole-Wolverton and retention of limited 
winter sports facilities in the Lodgepole-
Wolverton area are not objectionable. 
The trailhead and facility areas should 
be served by public conveyances. 

During the period when overnight 
accommodations are being phased out 
at Grant Grove and Giant Forest auto
mobiles conveying parties with reserva
tions for facilities within the park and 
day use (including trans-park travel
lers ) would be permitted within the 
park. If the volume of traffic becomes 
so great that there is reason to consider 
straightening and widening the Gen
eral's Highway, all vehicles should be 
barred and public conveyances pro
vided for travel into the park. 

Quality of environment and facilities 
offered in the numerous private tracts 
near park boundaries will depend on 
cooperation of county governments in 
enactment and enforcement of land use 
and architectural control ordinances. It 
is also evident that effectiveness of a 
regional plan depends on integration of 
land use practices between public agen
cies. Timber harvest practices on land 
managed by the Forest Service should 
reflect the wilderness values of all zones 
within the park. Adjustments to protect 
wilderness should be made in grazing 
practices and other uses on the public 
domain. 

Problems of sequoia survival should 
be given paramount attention. The high-
standing, often dense understory of Al
and other shade-tolerant species should 
be removed by noncommercial means to 
prevent a growing hazard of crown Are 
and possible total loss of the Big Trees. 
Further, management techniques grow
ing out of current research efforts 
should be applied to augment the 
chances of survival of the species. Not 
all sequoia groves should receive such 
treatment; some of those in remote 
areas could, for comparative purposes, 
have the understory, encouraged by 
complete fire protection, run its full 
course. 

Nature of the Region 
Within the large recreation region 

surrounding Sequoia-Kings Canyon 
National Parks there is a variety of 
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topography, climate, and cultural fea
tures which provide a diverse array of 
recreation opportunities. Elevation con
trast provides variation according to 
season. There are extensive open desert 
areas, broad agricultural valleys, coastal 
mountains, ocean beaches, lakes and 
rivers. Facilities have been constructed 
by a variety of agencies to facilitate 
public use of these recreation resources. 
Within the recreation region shown in 
Plate 2, page 12, there are all or parts 
of seven national forests totaling 8,104,-
000 acres. In addition to providing nat
ural environment recreation opportuni
ties, these forests contain eight units of 
the Wilderness System and primitive 
areas totaling 626,592 acres. Distribu
tion of visitors eventually involves visi
tation to Yosemite National Park. These 

problems will be more specifically dealt 
with in the National Parks Association 
recommendations for Yosemite wilder
ness. In addition to Yosemite Park, 
there are two national monuments total
ing 14,416 acres in the recreation re
gion and the distance to Death Valley 
National Monument is not great. 

There are: four Corps of Engineers 
reservoirs, with developed campsite fa
cilities as well as day-use and sport boat
ing; five national wildlife refuges or 
game management areas within the rec
reation region; and five small recrea
tion areas developed by the Bureau of 
Land Management. The California Di
vision of Beaches and Parks operates 
five parks, six recreation areas, six his
torical parks, and eight beaches within 
the recreation region—eleven of these 

offer the visitor sophisticated camping 
facilities. 

Of particular significance is the Tule 
River Indian Reservation. Economic 
development of Indian reservations is 
national policy and development of rec
reation potential on reservations is de
sirable. Possibilities of the Tule River 
Reservation should be considered when 
plans for Federally financed recreation 
development are drawn. Otherwise it is 
possible that Federally financed outdoor 
recreation facilities will be competitive 
and work against betterment of the 
Indians. 

The Association urges that problems 
posed with recommended wilderness es
tablishment in Sequoia-Kings Canyon 
parks be comprehensively dealt with by 
regional analysis. • 

Sequoia and Kings Canyon national parks, lying adjacent to each other in California's High Sierra and administered 
as a single unit, contain some 850,000 acres of magnificent wilderness country as well as many superb groves of giant 
sequoia. The photograph below shows Fin Dome and Rae Lake in the high country of Kings Canyon Park. 

Photograph courtesy National Park Service: Slagncr 
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The candelilla plant, Euphorbia antisyphilitica, in Big Bend Park. 

THE WAX MAKERS 
A desert plant keeps IVig llend I'ark rangers on the move 

BY NICHOLAS C. NEWMAN 

At left below, a wax camp. Candelilla is placed in a "pila" containing boiling water laced with sulphuric acid. Wax 
separates from fiber and floats to top for removal to another container where it hardens. After processing and harden
ing the wax is broken into pieces, as in the photograph at right below, and sacked for transportation to buyers. 

Photographs by the author 
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R ANGERS IN BIG BEND NATIONAL 

Park, Texas—in addition to 
keeping tabs on more than 100,000 visi
tors a year—spend a lot of time chasing 
the wax makers. The wax makers are 
Mexican nationals who live across the 
Rio Grande from the park and who 
ford the river to illegally gather a cer
tain desert plant for processing into a 
high-grade industrial wax. The plant. 
Euphorbia antisyphilitica, is locallv 
called "candelilla" or "weed." Cande-
lilla has been used in Mexico for treat
ment of venereal disease, hence the 
specific name. Modern uses of its wax 
include candles, phonograph records, 
floor wax and shoe polish. 

Candelilla is a waxy, pale-green 
plant native to the Chihuahuan desert, 
and in Big Bend it is generally found 
at altitudes of less than 4000 feet and 
in areas underlain by limestone. 

In a typical wax operation the plant 
is pulled, roots and all, and transported 
by burro to a wax camp. There it is 
dumped into a "pila" or vat, often 
a 55-gallon drum cut lengthwise. The 
pila contains boiling water laced with 
a small amount of sulphuric acid. The 
heat and acid cause a wax to separate 
from the plant's fiber. The wax then 
floats to the top, and is scooped off and 
allowed to harden in another container. 
The hardened wax is broken into small 
pieces and sacked for transportation 
by burro to a buyer. The remaining 
fiber is dried in the sun and used either 
as fuel to heat the pila or as fodder 
for the pack-stock. It is estimated that 
100 pounds of candelilla will produce 
three pounds of processed wax. 

Trespass gathering in the park is 
not widespread, according to Big 
Bend's superintendent, who is con
cerned, however, about three relatively 
small areas along the Rio Grande. 
"The Mesa de Anguila, Mariscal Moun
tain, and the country east of Boquillas 
are particularly subject to trespass due 
to their inaccessibility," he says, "and 
in these areas much of the plant has 
been removed and there is some danger 
of dep le t ion . " Usually candeli l la 
gathered in the park is transported 
across the river for processing, but 
rangers have found wax camps in op
eration in the Mesa de Anguila. Like 
the two other hard-hit areas, the Mesa 
has a sharply-dissected topography, 
and to approach it from the U.S. side 

requires a half-day on horseback. Park 
rangers occasionally go in the "back 
doors" of the areas by floating the 
river in rubber rafts. 

Another aspect of Big Bend's wax 
problem is that the park is used as an 
approach to wax buyers along its boun
dary. The park offers a convenient and 
relatively secure route, particularly if 
the pack strings travel at night. It is 
unofficially estimated that three to four 
wax trains a month pass through the 
park. Rangers have apprehended as 
many as six horsemen escorting a 43-
burro pack string, but the trains are 
usually smaller—a dozen burros and 
two mounted men. With a load of 120 
pounds per burro this traffic adds up 
to a lot of wax, but only a fraction of 
it comes from plants gathered in the 
park. By far the majority comes from 
candelilla gathered in Mexico. 

The transporting of wax violates a 
park regulation concerning non-per
mit commercial activities but the Su
perintendent's main concern is that the 
pack trains tend to be armed and have 
been apprehended in the park with 

freshly-killed wildlife. Aside from the 
park's interest in the trespass gather
ing, commercial activity, firearms and 
poaching violations that result from the 
wax trade, the U.S. Border Patrol is 
concerned with the illegal entry of 
aliens, and the Department of Agricul
ture is concerned with the entry of un
inspected stock. These agencies co
operate with the park on occasion to 
apprehend wax trains. 

The trespass gathering of the plant 
probably will not reach any greater 
extent than at present. The rangers 
can effectively protect the major stands 
of candelilla because they are well 
back from the river in areas accessible 
by road. The wax traffic through the 
park would be harder to stop. The 
pack trains have the option of cross
ing the 107 miles of river boundary 
almost at will, and of traveling at night 
to prearranged meetings with buyers. 
There would always be someone will
ing to take the risk since, in that area 
of Mexico, the wax trade is one 
of the very few sources of a cash in
come. • 

BIG BEND NATIONAL PARK, TEXAS 
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The range oj the American elk, or wapiti, 
once included the eastern part of the United 
States, from which it was eliminated by 
over-hunting and destruction of range. In 
1917 the Virginia Game Commission brought 
a number of elk from Yellowstone Park for 
release in the State's Jefferson National 
Forest, and today a herd of about 50 of the 
mammals is present in the Peaks of Otter 
district of the Blue Ridge Mountains. 

RETURN OF THE ELK TO APPALAEHIA 

By EUGENE J. WILHELM, JR. 

IN EARLY OCTOBER, BEFORE FALL 

colors reach their brilliant cre
scendo, the Peaks of Otter district in 
the Blue Ridge Mountains of Virginia 
resound with an eerie, bellowing call 
—the bugling of bull elk. This chal
lenge to other males for supremacy 
marks the beginning of the elk mating 
season. Because elk are polygamous, a 
bull spends considerable time during 
the rutting season collecting a harem, 
which he attempts to hold against all 
other males. But only the strong and 
the cunning succeed. The bull eats very 
little during this strenuous period and 
must remain ever alert for skirmishes. 
Often a possessive bull will drive a 
harem on a "forced march" in an 
attempt to elude another male in the 
vicinity. 

The elk, Cervus canadensis, some
times called "wapiti", is the second 
largest member of the American deer 
family. Only the moose a t t a ins 
greater size. A bull elk occasionally 
weighs as much as 1,000 pounds; a 
cow usually weighs half as much. Both 
sexes have a heavy brown mane and a 

pale, tawny rump patch. The bulls 
carry antlers, which are shed in winter. 
After the calves are born in April and 
May, the cows, calves, and yearlings 
gather and remain together during the 
summer months while the bulls travel 
alone or in the company of fellow 
bachelors. At the beginning of the 
rutting season the bulls split up and 
disperse the family units. 

Elk originally ranged throughout 
eastern United States. According to 
writers of the eighteenth century, this 
large mammal apparently was common 
in certain localities of the Blue Ridge 
Mountains. The magnificent ungulates 
were quickly reduced in numbers by 
depletion of grazing land and excessive 
hunting. The last native Virginia elk 
was killed in 1855. 

In 1917 the Virginia Game Commis
sion imported two dozen elk from 
Yellowstone National Park and re
leased them in the Jefferson National 
Forest. The elk quickly adapted to 
their new home, and today about 50 
head live in the Peaks of Otter district. 

Although elk are rarely seen today 

by travelers their presence is evident in 
cowlike tracks, globular pellets, and 
well-defined "runs", or trails. Such an 
elk run occurs behind the Peaks of 
Otter Visitor Center on the Blue Ridge 
Parkway, appropriately named the Elk 
Run Trail. Early in the morning and 
again near dusk, elk periodically use 
portions of this trail in moving be
tween choice grazing lands. The size, 
the bull's large antlers, and the con
spicuous rump patch serve well to dis
tinguish the elk from the smaller, 
lighter-colored white-tailed deer. 

Since the establishment of the Blue 
Ridge Parkway in the 1930's the forest 
has crept back; fire scars have healed, 
and plants and animals now live un
molested by man. Under these circum
stances the natural scene is returning. 
Although restricted in range and num
bers, the elk can now join the ranks of 
wildlife saved from extirpation by 
sound protection and resource manage
ment. Once again the white-tailed deer, 
black bear, wild turkey, and elk form 
an integral part of the Appalachian 
landscape. • 
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Hydrologic Bench Marks in the National Parks 

Rivers in untouched watersheds provide 
scientists with information on the 
effects of basin development elsewhere 

By H. C. Riggs 

Motorists traveling between Gallinburg and 
Townsend, Tennessee, pass the stream flow 
measuring station at right on Little River 
in Great Smoky Mountains National Park. 
The sign beyond identifies it as a hydrologic 
bench-mark station. Nearby cableway, not 
shown, is used in making flow measurements. 

THE SCIENCE OF HYDROLOGY IS CON-
cerned with the occurrence and 

movement of water in the atmosphere, 
on the ground, and underground. Hy
drology provides engineers with the 
basic data and methods needed to solve 
problems of water supply, utilization, 
and control. Most hydrologic data are 
of the type that change with time. Rain
fall variability is well known. Likewise, 
streamflows change continuously in re
sponse to rainfall, evaporation, move
ment of water underground to or from 
the channel. These changes in stream-
flow can be ascribed largely to the vag
aries of weather on streams draining 
basins essentially undisturbed by man. 
But if reservoirs, stream diversions, 
houses, and shopping centers have been 
built in the basin, or timber has been 
but. water has been or is being pumped 
from wells, or agricultural practices 

have changed, fluctuations of stream-
flow reflect these as well as natural 
effects. 

In planning the further use of water 
from a partly-developed basin it is de
sirable to identify the effect of basin 
development on the streamflow. This 
can be done by comparing streamflows 
from the basin with flows from a nearby 
undeveloped basin. But more and more 
streams are becoming affected by the 
works of man, and relatively few stream-
flow records are being collected on un
developed streams. Thus it is desirable 
to preserve a few streams in their nat
ural condition and to use these to docu
ment natural changes with time and 
to separate natural from man-made 
changes on developed streams. These 
are the purposes of the hydrologic 
bench-mark program. 

A hydrologic bench mark is an un

developed drainage basin that is ex
pected to remain in its natural condition 
for the foreseeable future, and on which 
hydrologic data are to be collected in
definitely. A network of hydrologic 
bench marks covering the 50 States is 
presently being established by the U.S. 
Geological Survey. These bench marks 
will be distributed geographically in all 
types of terrain. 

The ideal location for a hydrologic 
bench mark is in a national park or na
tional monument, and bench marks are 
selected in such locations whenever 
other criteria of the network are met. 
Eight of the 44 bench marks presently 
established are in such locations. They 
are: 

1. Wildrose Creek basin above Wild-
rose Station in Death Valley National 
Monument. 
2. Swiftcurrent Creek basin above 
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The sketch shows a simplified gaging-station installation in a river hank. Water 
surface in the well is maintained at the same elevation as that in the river by 
means of a connecting pipe. The recorder, actuated by the float, produces a con
tinuous record of water-surface elevation. Systematic measurements of flow are 
used to convert record of water-surface elevation to continuous record of streamflow. 

Many Glacier in Glacier National 
Park. 
3. Cataloochee Creek basin above 
Cataloochee, North Carolina in Great 
Smoky Mountains National Park. 
4. Crater Lake basin in Crater Lake 
National Park. 
5. Little River basin above Towns-
end, Tennessee, in Great Smoky 
Mountains National Park. 
6. Washington Creek basin in Isle 
Royale National Park. 
7. North Fork Quinault River basin 
in Olympic National Park. 
o. Merced River basin above Happy 
Isles Bridge in Yosemite National 
Park. 
The principal information collected 

at a hydrologic bench mark is a con
tinuous record of streamflow. This is 
obtained at a stream-gaging station lo
cated at the lower end of the basin. The 
gaging-station structure usually con
sists of a stilling well connected to the 
stream and topped by a shelter in which 
a float-actuated instrument continuously 
records the height of water in the well. 
Systematic measures of streamflow are 
made by current meter at various 
heights of water. A relation between 
streamflow and height of water, devel

oped from these data, is used to convert 
the continuous record of height of water 
to a continuous record of rate of flow. 

Additional information that is or may 
be collected in a bench mark basin in
cludes : 1) records of depth to water in 
wells: 2) types and amounts of natural 
chemicals that are dissolved in the sur
face and ground water; 3) records of 
the amount of sediment carried by the 
stream: 4) temperature of the stream 
water; and 5) weather records such as 
precipitation, air temperature, evapora
tion from water surfaces, and solar ra
diation. 

Surveys of soil, geology, topography, 
and vegetation are also desirable. The 
vegetation survey may need to be re
peated at intervals of several years so 
that changes due to natural causes can 
be documented. 

Some background information will 
help in understanding the need for long 
records of streamflow and other meas
ures of water supply from undisturbed 
drainage basins. The utilization of a 
water resource can be adequately 
planned only if the characteristics of 
that resource are reasonably well 
known. The difficulty of characterizing 
streamflow can be seen by the accom

panying two graphs of flows of Potomac 
River at Point of Rocks, Maryland, 
about 35 miles upstream from Wash
ington, D.C. The lower graph shows the 
typical yearly cyclic trend of high flow 
in the late winter and early spring, fol
lowed by a period of low flow in the late 
summer and fall. Variations in the cycle 
produce the different annual average 
flows and such unusual conditions as 
the record drought of July through No
vember of 1930. It is apparent from the 
graphs that a short period of record, 
such as two or three years, might have a 
much different average flow than would 
the whole record. Thus a long record is 
required to define adequately the aver
age flow, the year-to-year variability, 
and the probable frequency of floods 
and droughts. 

In a general way, flows of all streams 
in a region tend to be high at the same 
time and to experience severe droughts 
at the same time. Therefore, it is not 
necessary to obtain records on all 
streams in a region for long periods of 
time; a short record on one can he ex
tended by comparing it with the long 
record from another. This comparison 
is valid, however, only if the streams are 
unaffected by man-made changes in the 
drainage basins. 

It can be readily seen that diversion 
of flow from a stream would change the 
average flow and that a storage reser
voir with a controlled release would 
change the natural variability of the 
flow. The effects of changing the land 
use in the basin are not so obvious hut 
may be understood from a description 
of the manner by which rainfall he-
comes streamflow. 

Disposition of Rainfall 

A heavy and prolonged rainfall will 
be disposed of in several ways; some 
water will be intercepted by plants; 
some will flow on the ground surface 
to stream channels; and some will soak 
into the ground, first replenishing the 
soil moisture and then adding to the 
supply of underground water. A light 
or moderate rain may produce no sur
face runoff and no addition to the 
ground water supply. After a rain 
ceases, water is removed from plant, 
ground, and water surfaces by evapora
tion and from the soil by plant roots. 

Only the surface flow and ground 
water flow contribute to the streamflow. 
The percentage of rainfall that becomes 
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streamflow may range from zero for a 
light rain to more than 50 percent for a 
very large intense storm. The annual 
streamflow may be much more variable 
than the annual rainfall. For example, 
in the basin of Red River of the North 
in the Dakotas and Minnesota, annual 
precipitation ranges from about 10 to 
29 inches, hut the amount that becomes 
streamflow ranges from 0.11 to 3.30 
inches per year. Less extreme runoff 
variability occurs in the southeastern 
United States where annual precipita
tion may range from 35 to 80 inches, of 
which 10 to 30 inches becomes stream-
flow. 

The rainfall that does not become 
streamflow is returned to the atmos
phere by evaporation and transpiration. 
The amount of water returned varies 
greatly according to the time of year 
because high temperature increases 

Mr. Biggs is Chief of the Hydrologic 
Studies Section, Surface Water Branch, 
United States Geological Survey. Pub
lication of this article is author
ized by the Director of the Survey. 

evaporation and because transpiration 
is greatest during the growing season. 
The amount returned in any period also 
depends on the availability of water in 
the soil. Frequent small rainfalls during 
the growing season may be adequate to 
maintain plant growth but contribute 
nothing to streamflow. Very low stream-
flow may occur when crops have ade
quate moisture. 

The disposition of rainfall in a par
ticular drainage basin depends also on 
the amount and types of vegetation, the 
steepness of the ground surface, the per
meability of the soil, and the structure 
of the underlying rocks. Man's use of 

the land may modify the natural vegeta
tion by removal of forests, irrigation of 
arid lands, and replacement of native 
vegetation by crops or grass. Man may 
increase the permeability of the soil by 
cultivation, or decrease it by construct
ing buildings and paving roads, parking 
areas, and airports. Thus a record of 
natural streamflow can be obtained only 
from a basin in its natural state. It is not 
enough that none of the water is stored 
or diverted. 

Drainage basins in the national 
parks are well suited for studies relat
ing weather, topography, vegetative 
cover, and geology to the occurrence, 
movement, and quality of the water in 
the basin. The information collected on 
the hydrologic bench mark basins will 
be used for such studies as well as for 
documenting the natural changes in 
streamflow with time. • 

Annual, average flows of the Potomac River above Washington, D.C. for 70 years are shown in the upper graph, and monthly average 
flows for 6 years, in the loiver one. The difficulty of defining the normal flow of the stream, especially from a short record, is obvious. 
Daily average flows are even more variable; in the year 1924 they ranged from 676 cubic feet per second to 237,000 cubic feet per second. 

JANUARY 1967 19 



News and Commentary 
Isle Royale Wilderness Hearing 

Continuing its hearings on park wilder
ness for purposes of the Wilderness Act, 
the National P a r k Service has set the date 
of January 31 for a public hearing on its 
preliminary wilderness proposal for Isle 
Royale National Pa rk in Lake Superior. 
The hearing will begin at 9 a.m. in the 
Memorial Union Building, 1503 College 
Avenue, Houghton, Michigan. The Park 
Service proposes to designate 119,618 
acres, or about 90%, of Isle Royale itself 
as wilderness; total area of the park is 
about 540,000 acres, of which some four-
fifths is water. 

Individuals, organizations, and public 
officials wishing to make statements in 
person at the hearing should notify the 
Hearing Officer of their intent to do so by 
January 27; he may be addressed in care 
of the Superintendent, Isle Royale Na
tional Park, 87 North Ripley Street, 
Houghton, Michigan 49931. Persons wish
ing to present testimony but unable to 
attend the hearing may submit written 
statements for inclusion in the hearing 
record, which will be held open for 10 
days following conclusion of the hearing. 

"Lindemvald," a Possible 
National Historic Site 

The Park Service has recently released 
a preliminary report which recommends 
acquisition of "Lindenwald," home of 
President Martin Van Buren at Kinder-
hook, New York, as a national historic site 
to commemorate the life and contributions 
of our eighth Chief Executive. The Serv
ice has recently published a 24-page bro
chure presenting three plans for preserva
tion and interpretation of the Van Buren 
homestead, and public comment and sug
gestion are welcomed (and will be con
sidered when the Service renders its final 
report on the possible historic site to the 
Secretary of the In te r io r ) . Copies of the 
report may be secured from the Regional 
Director, Northeast Region, National Park 
Service, 143 South Third Street. Philadel
phia, Pennsylvania 19106. The publica
tion is entitled Lindemvald, Kinderhook, 
Neiv York: Home o) Martin Van Buren. 

Historic Landmarks Recommended 

Fifty-seven sites in 26 states were rec
ommended for Registered National His
toric Landmark status by the Advisory 
Board on National Parks , Historic Sites, 
Buildings, and Monuments at an October 
meeting in Washington, D.C. To date, 746 
sites have been declared eligible for inclu
sion in the Registry. 

The new list includes Eleutherian Mills, 

the E. I. Du Pont early powder works near 
Wilmington, Delaware; the site from 
which Dr. Robert H. Goddard, the "Father 
of Rocketry," launched the world's first 
liquid propellant rocket in Auburn, Mas
sachusetts; "Fai r Lane," the Henry Ford 
Estate in Dearborn, Michigan; and the 
Woolworth Building in New York City, 
once the world's tallest building. Regis
tered National Historic Landmarks are 
not administered by the National Park 
Service, but are recognized by the Service 
with a certificate and bronze marker. Par
ticipation in the landmark program is on 
a voluntary basis; formal designation re
quires application by the owner. 

Plain Talk About 
Environmental Pollution 

M. A. Wright, president of the United 
States Chamber of Commerce and chair
man of the board of the Humble Oil and 
Refining Company, recently spelled out 
the shape of things to come in the nation's 
changing attitude toward environmental 
pollution. He was speaking to the Hous
ton, Texas, Chamber of Commerce during 
mid-December, and no punches were 
pulled. We think some direct quotations 
from his address are well worth printing 
here. 

"Today," said Mr. Wright, "we [busi
ness] still have the freedom to make a 
reasoned and resolute response to our 
problem; tomorrow our actions may be 
tightly controlled by government regula
tions. 

"If our efforts in this area are made 
mandatory, not only will we be forced to 
take more costly and less efficient action, 
but we will also forfeit our claim to being 
a responsible segment of society. 

"To those who say they cannot afford 
to take effective anti-pollution measures, 
I can only respond that they can't afford 
not to." 

Management of 
Right-of-Way Vegetation 

The Smithsonian Institution Office of 
Ecology is sponsoring the preparation of 
a book on right-of-way vegetation man
agement to be written by Dr. Frank E. 
Fgler of Aton Forest, Norfolk, Connecti
cut. This will be a how-to-do-it book for 
engineers and managers of the North 
American right-of-way domain, which in
cludes the vegetation-covered lands of 
highways and railroads and of electric 
power, telephone and pipe lines, alto
gether aggregating more than 50 million 
acres. 

The aim of sound scientific vegetation 

management is toward the lowest cost for 
the most years with the highest conserva
tion scenic and natural resource values 
within the specific engineering needs of 
the administering agency. 

Dr. Fgler plans to include factual bo
tanical specifications for the various vege
tation regions of the continent, preferably 
as exemplified by sound management pro
grams already in progress, such as those 
of the Wisconsin Natural Resources Com
mittee of State Agencies and the U.S. For
est Service Eastern Region. Dr. Fgler is 
soliciting correspondence from managers, 
scientists, naturalists, agencies, societies, 
and corporations, who would then be 
asked to prepare brief vegetation descrip
tions from actual localities along the lines 
of the 4-page Old Saybrook (Connecti
cut) paper, a copy of which Dr. Egler will 
send on request. Such contributions would 
appear in the book over the names of their 
authors. Royalties from the book will go 
to a nonprofit organization. 

Buchheister to Retire 

Carl W. Buchheister, widely known con
servationist who has been president of the 
National Audubon Society since 1959, has 
announced his intention to retire as of 
January 31. His position will be filled by 
Charles H. Callison, presently executive 
vice-president of the Society. Mr. Buch
heister will retire with many years of ef
fort and accomplishment to his credit, for 
prior to his term as president of the Soci
ety he had served in the capacities of 
assistant director and then senior vice-
president. Among many other conserva
tion organizations with which Mr. Buch
heister has been connected in various ca
pacities is the National Parks Association, 
on whose Board of Trustees he has served 
for a number of years. 

Hawk and Eagle 
Numbers in Decline 

A continent-wide program for the 
diminishing hawks and eagles of North 
America was recently outlined at the 62nd 
annual convention of the National Audu
bon Society in Sacramento. California. 

Many kinds of hawks, including the 
beautiful peregrine falcon, swiftest of the 
hawks and the classic hird of falconry, 
have presently declining populations. Or
nithologists blame human disturbance 
around nest sites, reproductive failure 
probably caused by insecticide poisoning, 
and indiscriminate shooting in spite of 
laws in most States, as causes for the dis
appearance of hawks. Roland C. Clement. 
Audubon staff biologist, said the Society 
will promptly launch an extensive educa
tional program to inform the public of the 
plight of hawks and of their beneficial 
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habits in controlling rodents and other 
crop pests. Clement called for stronger 
protective laws in some States, and better 
enforcement in States that have good laws. 
He said a Federal law is needed to halt 
inter-state traffic in birds t rapped for sale 
to would-be falconers and to the pet trade. 

Also endangered are the bald eagle— 
our national symbol, and the golden eagle. 
A five-year study of the bald eagle has 
shown that decline of the species is most 
serious on the eastern seaboard from 
Maine to Florida and along the shores of 
the Great Lakes. 

Measures urged to protect eagles from 
being further endangered include strict 
protection of eagle nest trees on both pub
lic and private lands, elimination of the 
use of Di)T and other insecticides that per
sist in the environment and poison food 
chains, and a program to stop the shoot
ing of eagles much like the effort that has 
been so successful in protecting migrating 
whooping cranes. 

Land for the Scrub Jay 

The Florida Audubon Society is seeking 
a tract of a hundred acres harboring the 
scrub, or Florida jay, to he set aside for 
the future as a sanctuary for this interest
ing species of bird found only in Florida. 
Money is available from a memorial fund 
to fence the tract for further protection of 
its feathered inhabitants. With the clear
ing of scrub land for citrus and cattle, 
habitat required for the scrub jays is rap
idly disappearing; a consequence has 
been a sharp reduction in the scrub jay 
population in recent years. 

The bird is found in Florida from the 
mouth of the Suwannee River and St. Au
gustine south to Naples and Miami, but is 
quite localized. It is unsuspicious of man 
and easily attracted to feeding stations. 
Owners of land where the scrub jay nests 
and feeds, the Audubon Society points 
out, have an opportunity to help preserve 
this interesting species for future genera
tions through donation of the small 
amount of land necessary for its pro
tection. 

Island Inventory Planned 

President Johnson has lecently an
nounced that he has directed Secretary of 
the Interior Stewart L. Udall to begin the 
first nationwide inventory of the recrea
tional, scenic, natural , and historical val
ues of America's islands. The new inven
tory of islands will be conducted by the 
Bureau of Outdoor Recreation and a re
port is being requested in time for con
sideration by the 91st Congress early in 
1969. The study will determine which is
lands have been developed, which ones 
remain largely unspoiled, and which are 
already protected in local, state or na

tional ownership. Pr imary attention will 
be given to islands having outstanding 
recreational qualities. 

Agattu Military Mission? 

NPA has recently joined the National 
Audubon Society in protesting to the 
Secretary of Defense the possible use of 
Agattu Island, in the Aleutian Islands 
National Wildlife Refuge, as a site for an 
Air Force "classified mission." Agattu is 
one of the key islands in the refuge's mi
gratory bird breeding and restoration 
program, with special reference to an en
dangered subspecies of the Canada goose. 
the Aleutian Canada goose (of which 250 
to 300 individuals are now believed to 
exist) and to the northern sea otter, a 
mammal carried on Fish and Wildlife 
Service rolls as of "status unknown." 

Conservationists as a group would 
probably disclaim any particular interest 
in military missions, classified or other
wise, except in respect to the damage that 
might be done to the natural environ
ment; one thing well known to them, 
however, is the extreme scenic and bio
logical havoc that has been wrought in 
the past by armed service occupation of 
the Aleutian islands, along with the in
troduction of exotic predators like the 
Norway rat. 

It has been pointed out to the Secre
tary of Defense that Agattu Island is one 
of the few islands in the Aleutian chain 
large enough to be eligible for protection 
under the Wilderness Act. and that the 
Fish and Wildlife Service has studied it 
for purposes of the Act. Both NPA and 
the Audubon Society have urged on the 
Secretary of Defense the need for finding 
an alternative site for the proposed mis
sion, preferably one of the Aleutian is
lands that has already been wrecked by 
military occupation—Adak. Amchitka. 
Attn. Kiska and others. 

Speaking for the Air Force. Lieutenant 
General Glen W. Martin has indicated 
that site selection is still under survey 
and that "every consideration possible 
will he given to the selection of a site 
other than Agattu Island for this project." 

The Tellico Dam 

For last August 's Magazine Kay Bacon 
Hultquist wrote an article on a river part 
of which has been proposed for inclusion 
in the national system of wild rivers that 
conservationists hope will one day he es
tablished. In her article Mrs. Hultquist 
wrote that "the shadow of a proposed 
dam. silencer of the sounds of a river, was 
falling across the valley of the Little 
Tennessee . . ."' 

For the Tennessee Valley Authority has 
been planning a high dam where the Little 
Tennessee enters the Big Tennessee—the 

842 million Tellico Dam—as another link 
in its expanding empire of energy. The 
dam would inundate the last remaining 
natural stretch of the tributary river along 
with some 14,000 acres of fertile farm and 
pasture country; also a great wealth of 
Cherokee Indian and early white Colonial 
history. 

Efforts to prevent the environmental 
and historical tragedy have been carried 
on by many individuals and organizations 
in Tennessee and nationwide; their work 

(Continued on page 22) 
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has apparently come to nothing with the 
recent provision of 83.2 million by the 
Federal Government for a start on the 
Tellico Dam. 

Commenting on the prospective con
struction. President A. W. Smith has re
marked that " the loss of the fight for the 
Little Tennessee is a tragedy for all the 
American people." 

A Great Smokies Park 
Botanical Discovery 

A recent botanical discovery in Great 
Smoky Mountains National Pa rk has 
furnished a further argument, if any 
were needed, against construction of the 
p r o p o s e d new transmountain road 
through the park. During September of 
the year just past Mr. Harvey Broome, of 
the Wilderness Society, and Mr. Ernest 
M. Dickerman, of the Smoky Mountains 
Hiking Club, discovered a disjunct stand 
of spruce on Miry Ridge, some 4 miles 
west of the previously accepted boundary 
of Canadian Zone species of trees in the 
Smokies. The stand, according to Mr. 
Dickerman, ranges from saplings to trees 
24 to 30 inches in diameter. The proposed 
new transmountain highway would run 
either directly through the hotanical phe
nomenon or would open up ground just 
below it, draining away the high soil mois
ture content vital to this tree. 

The Assistant Secretary of the Interior 
for Fish and Wildlife and Parks , Dr. 
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Stanley A. Cain, has already indicated 
his interest in the discovery and his wish 
that the stand be given maximum protec
tion. Original discovery was confirmed 
during the Save-Our-Smokies Wilderness 
Hike of October 23, an event sponsored by 
the 6 outdoor clubs responsible for main
taining the southern portion of the Ap
palachian Trail , by botanists of the Uni
versity of Tennessee and by ecologists of 
the Oak Ridge National Laboratory. (Ad
vance notice of this most successful hike 
was printed in the October Magazine, 
page 22; some 576 walkers, anxious to 
help keep Great Smokies Pa rk wilderness 
intact in the face of the Pa rk Service's 
preliminary small wilderness plan, regis
tered for the event. Of these, not less than 
260 were walking in their own private 
capacities, not as representatives of any 
organization; of the 576 persons regis
tered, 234 hiked the entire 17 miles of the 
trip.) 

BLM Assistant Director Named 

Irving Senzel, for 27 years a lands 
specialist in the Interior Department 's 
Bureau of Land Management, has been 
appointed Assistant Director, Lands and 
Minerals. As Assistant Director Mr. Sen
zel will help administer the Bureau's 458 
million acres of public lands as well as 
mining and mineral leases on national 
forests, wildlife refuges, and other Fed
eral lands. 

New Chairman for 
Keep America Beautiful 

Fred E. Hornaday, executive vice-presi
dent of the American Forestry Associa
tion, has been elected chairman of the 
National Advisory Council of Keep 
America Beautiful. Inc.. national public 
service organization for the prevention of 
litter. Eric F. Rhodes of the National 
Education Association has been elected 
chairman of the Council's Steering Com
mittee. The KAB National Advisory 
Council is composed of representatives of 
65 public interest and professional or
ganizations and 15 agencies of the Federal 
Government. The work of Keep America 
Beautiful. Inc., whose headquarters are 
in New jfork City, includes counsel and 
assistance to anti-litter groups in some 
7000 communities in the 50 States. 

Pollution Reduction in Lake Erie 

The feasibility of building a large waste 
water holding and treatment reservoir in 
Lake Erie to handle sewer overflows in 
Cleveland will be explored under a con
tract awarded by the Federal Water 
Pollution Control Administration to a 
Cleveland consulting firm. The possibility 
of a deep detention facility off the lake-

shore is being considered in part because 
of the high cost of acquiring valuable 
lakefront land in Cleveland. 

Combined sewers which carry both 
storm water and sewage contribute to the 
pollution problem in Cleveland, as in a 
number of cities, including the nation's 
capital, because during heavy rains the 
sewers do not have the capacity to carry 
both sewage and a greatly increased 
volume of storm water. 

The Cleveland contract to study the 
feasibility of building an offshore hold
ing and treatment basin is part of a 
continuing 820 million-a-year program 
authorized by Congress to find economi
cally feasible alternatives to the immen
sely expensive and only partially effective 
solution of separating the hundreds of 
thousands of miles of combined sewers 
in cities throughout the country. 

Pinnacles Monument Hearing 

A preliminary plan for legal wilder
ness in California's Pinnacles National 
Monument has been published by the 
Park Service, and a public hearing will 
be held on the matter February 10 in the 
Monterey County Courthouse at Salinas. 

Pinnacles Monument contains about 
14.500 acres, of which the Service pro
poses wilderness classification for 3720 
acres. Individuals or organizations wish
ing to testify at the hearing should notify 
the Hearing Officer of their intention; his 
address is c /o The Superintendent, Pin
nacles National Monument, Paicines. 
California 95043. Notice should reach 
the Hearing Officer by February 8. In
terested persons not able to attend may 
submit a statement for the record, which 
will he held open 10 days after the hear
ing. 

A map of the Service's proposed wilder
ness in Pinnacles, with a description of 
the proposal, may be obtained from the 
monument superintendent. 
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Reviews 
T H E TERRITORIAL IMPERATIVE. By Robert 

Ardrey. Atheneum, New York, N. Y. 1966. 
390 pages, with line drawings. §6.95. 

There exists in living creatures a fun
damental instinct concerned with terri
tory. While not all animals are territorial, 
in the sense of individual identification 
with space or property, most animals are 
—including man. The "territorial imper
ative" so extensively (if not exhaustively) 
surveyed by Robert Ardrey provides the 
general reader with an always interesting 
and frecpaently witty introduction to a 
subject rarely so treated. 

Ardrey's extrapolations from the realm 
of the "lower" creatures to that of man 
will surely stir some controversy, par
ticularly since he finds "the stimulation 
of war is the most powerful produced 
ever in the history of the species." War 
best meets man's needs for identity, stim
ulation, and security—the three basic 
instincts of all animals, according to 
Ardrey. The momentary anxiety, or loss 
of temporary security, in war is offset by 
the "net gain." Today, the pax atomica 
introduces frustration into our lives, and 
the powerful animal instincts must be 
satisfied in ways other than through ma
jor conflict. Ardrey advances the idea, 
which he attributes to Anthony Storr, 
that the space race is an effective ritu
alized substitute for war. 

Ardrey also deals with other interest
ing concepts of what he calls "biological 
morality." Evolution fosters inborn traits 
which restrain the individual to the 
ultimate benefit of the species. He has 
particularly pointed this up through ref
erence to new observations of the Uganda 
kob. This remarkable antelope is unable 
to mate except upon attaining and hold
ing certain limited territorial objectives, 
and the vast majority of kob males must 
therefore remain without issue. 

Apart from the psychological and so
ciological implications of The Territorial 
Imperative, Ardrey's illustrations of long-
recognized facts make good reading. He 
observes at length, as par t of his basic 
theme, that equal dispersion of birds 
over the countryside is due to territorial 
j e a l o u s y and the b r i g h t p l u m a g e , 
stately appearance, and strange habits 
of some other creatures exist to invite 
attention so that their peculiar territories 
may be marked. 

Finally, Ardrey gives new emphasis 
to the observation that the near-invul
nerability of the proprietor of a certain 
territory is the chief guarantee of se
curity for that animal. —C.S.JF. 

MOUNTAINEERING MEDICINE. By Fred T. 

DarvJll, Jr., M.D. Skagit Mountain Res-

N O W your jou rna l s can become an a t t r ac t i ve pe rmanen t pa r t of 
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ciat ion, 1300 New H a m p s h i r e Avenue, N.W., Wash ing ton , D.C. 20036. 

cue Unit, Inc. P.O. Box 2, Mount Vernon, 
Washington 98273. Third edition, 1966. 
35 pages, illustrated. 81.00. 

This booklet, while written with the 
mountaineer primarily in mind, is an in
valuable aid to outdoorsmen of all vari
eties. It presents concise descriptions of 
first aid procedures for almost every kind 
of injury which may occur while in the 
wilderness. A handy index at the end 
of the booklet provides the user with im
mediate access to information on every
thing from artificial respiration and 
blisters to hemorrhaging and snowblind-
ness. While the author states in the in
troduction that the booklet is not a 
substitute for a good first-aid course— 
something that all outdoorsmen should 
have—it does provide a fingertip review 
of the various procedures which should 
be employed in time of sickness and ac
cident when far from the aid of doctor 
or hospital. It is a fine addition to 
everyone's first-aid library, and a po
tential life-saving companion for wilder
ness travelers. 

A FIELD GUIDE TO SHELLS OF THE PACIFIC 

COAST AND HAWAII . By Percy A. Morris. 

Houghton Mifflin Company, Boston. 1966. 
297 pages, illustrated. 84.95. 

This is the 2nd edition, revised and 
enlarged, of an excellent reference work 
which is part of the Peterson Field Guide 
Series. The number of species treated has 
been nearly doubled, and the range of the 
book has been expanded to include the 
shells of the Gulf of California. 
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Cards, $1.25. (Three Lines Only.) Postpaid. 
BEDARD PUBLICATIONS, Box 5215-NP, 
Detroit, Michigan 48236. 
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YOU CAN H E L P ! 

N EARLY TWENTY YEARS AGO Americans established Ever
glades National Park at the southern tip of the Florida 

Peninsula to protect the nation's only continental sub
tropical wilderness along with its vast array of strange and 
beautiful plants and animals, many of which were then in a 
depleted or vanishing condition. Establishment of the park 
was a conservation triumph, and the area was optimistically 
called "a perpetual exhibit of primeval America" by a 
writer of the day. 

But even then some scientists may have had secret doubts 
about the use of words like "perpetual," for nearly a hun
dred years previously the groundwork had been laid for a 
future biologic calamity. Drainage of the watery lands to the 
north of the present park for agriculture and "improve
ment" got under way as early as the 1880's, and has been 
accelerating ever since to seriously disturb the natural flow 
of fresh water that is vital to the park and its life. 

Four years or so ago the combination of artificial drain
age and a natural cycle of drouth combined to head many 
park plants and animals toward extinction. The National 
Parks Association has been, since the beginning of that 
emergency, prominent among the national conservation or
ganizations that have cooperated to help work out feasible 
solutions to the park's fresh water shortage, alleviated for 
this season, at least, by a more than ample rainfall. Mem
bers who are in a position to do so can be of great assistance 
in helping meet emergencies such as this—emergencies still 
all too frequent in conservation today—by remembering 
the Association in their wills. Such bequests are deductible 
for Federal estate tax purposes. 

National Parks Association 
1300 New Hampshire Avenue, N.W. Washington, D.C. 20036 
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