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An Abundance of Alternatives 

ATREASURE CHEST OF N E W IDEAS FOR 

earning money and producing power 
in the Colorado River Basin and the Pa
cific Southwest has been opened at hear
ings of the Subcommittee on Irrigation 
and Reclamation of the U. S. House of 
Representatives during the last year. 

It seems unlikely that plans for Bridge 
and Marble Canyon Dams on the Lower 
Colorado, to which this Association and 
most conservationists have objected, will 
get very far until these alternatives have 
been carefully considered. 

Testifying on invitation on May 18, 
1966, Mr. Stephen Raushenbush, consult
ing economist to the Association, sug
gested a new public investment procedure 
to build up the proposed Colorado River 
Basin Fund. 

By traditional methods the Govern
ment would he investing 850 million in 
Marble Canyon and 8100 million in 
Bridge Canyon without interest; some 
8200 million and 8400 million in addi
tion, respectively, would earn interest. 
These projects would sell hydro-electric 
power, mainly in Los Angeles, and the 
surplus revenues would go into the Fund. 
Reinvestment in water-transportation fa
cilities, mainly aqueducts from northern 
California and the Pacific Northwest to 
southern California, would be contem
plated. 

The new suggestion is that, rather 
than invest in two hydro-power enter
prises, the profitability of which would he 
dependent at the best on the doubtful 
proposition that peaking power rates will 
not fall significantly during the payout 
period, the Government might do much 
better merely to lend 8150 million to the 
Fund, interest-free, for investment in 
savings accounts at 4 % . The accumula
tion would he far greater by this method 
than anything the power plants could pro
vide, and the cultural wealth of the can
yons of the Colorado could lie conserved. 

An interest-free loan of 850 million to 
the Fund for such reinvestment, instead 
of Marble Canyon, would accumulate 
8355 million in 50 years ; the loan could 
then he repaid. The remaining 8305 mil
lion would accumulate interest for an
other 20 years, when the contribution to 
the Fund would he 8668 million. 

A similar interest-free loan to the Fund 
of 8100 million in lieu of Bridge Canyon 
would bring 81336 million into the Fund 
in the same period of time. The two loans 
together, supplanting investment in Mar
ble and Bridge Canyon Dams, would 
yield 82004 million, far more than any
thing the reservoirs could begin to 

produce. 
Testimony was also given by Mr. Alan 

Carlin, economist, and Mr. Laurence I. 
Moss, nuclear engineer, to the effect that 
a large nuclear plant at load center near 
Los Angeles, using off-peak power for 
pumped storage, would produce signifi
cantly greater revenues than the dams. 

Raushenbush added the suggestion that 
the privately-owned utilities operating 
such facilities might be willing to agree 
to pay an amount of money into the Fund 
equal to between 10% and 2 5 % more 
than the revenues Marble Canyon could 
produce over 50 or 70 years ; they might 
receive an interest-free loan comparable 
to that which the Marble Canyon project 
would have received. He called attention 
to the extensive transmission and dis
tribution systems available to the larger 
privately-owned utilities. 

Other witnesses pointed out that 
Hoover, Parker , and Davis Dams on the 
Lower Colorado are nearing the end of 
their payout period and suggested that 
revenues after payout he put into the 
proposed Fund. This would provide a 
very generous accumulation within a 50-
year period, quite adequate without 
revenues from Bridge or Marble Canyon 
Dams for a lavish investment in water 
works in the Southwest. 

Raushenbush commented in his state
ment that while his proposals showed 
great superiority for the savings account 
or nuclear plant approaches, as con
trasted with hydro-power, it was neces
sary only that they prove themselves 
equal, for the esthetic, scientific, and 
cultural wealth of the canyons would then 
tilt the scales against the reservoirs. 

He has suggested, incidentally, in ear
lier studies, that if evaporation losses 
such as the proposed reservoirs would 
entail can he tolerated, and if mass-
recreation is planned, it would be better 
to create a number of small, single-
purpose recreation lakes in Arizona sup
plied from the aqueducts, located at 
places where large numbers of people 
could have ready access to them. 

This Association has suggested several 
times that the entire concept of a Basin 
Fund might well be re-examined. The rev
enues from existing hydro-power plants, 
and any other projects, might best he 
returned to the general Treasury without 
priority or commitment of any kind for 
reinvestment. The customary loans would 
be advanced on the basis of a basin-wide 
plan, hut on the merits of the plan and 
the individual projects, not the money-
making success of predecessor projects. 

Such procedures would give Congress a 
closer year-by-year check over such in
vestment. 

In hearings held by the Committee on 
Interior and Insular Affairs of the U. S. 
Senate on May 16, 1966, Dr. John II. 
Cover, economist, Secretary of the Asso
ciation, presented testimony prepared by 
the President of the Association on invita
tion in regard to a proposed National 
Water Commission, which would consist 
of persons drawn from outside Govern
ment, aided by an independent staff, to 
review the long-range water management 
policies of the Nation. 

In respect to the Colorado, the ques
tion was asked why coal-fired thermal 
plants should not be used instead of 
hydro-power to pump water into central 
Arizona. Testimony by the Association 
last summer in the House, given on in
vitation, recommended this procedure, 
pointing out that the costs would be 
lower, and that prospects for the enact
ment, of any necessary legislation would 
be better. 

We had shown in earlier publications, 
based on calculations by Raushenbush, 
that the sale of water in central Arizona 
would yield much larger revenues than 
expected because more of it would go to 
municipal and industrial uses at higher 
prices and less to irrigation at lower 
prices, than the Reclamation Bureau had 
said. These revenues would in themselves 
be quite adequate to establish a sizable 
Basin account. 

The Bureau of Reclamation would pre
sumably build the aqueducts and the 
pumping plants. It would normally have 
authority to purchase the necessary 
power for the pumping, produced at coal-
fired plants, from privately-owned utili
ties which are already in the business: 
this, we indicated, would afford a simple 
solution satisfactory to nearly everyone. 

In the testimony submitted this year by 
Dr. Cover, the question of direct invest
ment, rather than a development fund, 
was raised again; likewise questions 
about subsidizing irrigation while agri
cultural surpluses persist. Inquiries were 
pressed about the availability of desalta-
tion techniques, as contrasted with water 
transport, to solve the water problems of 
the Pacific Southwest. 

Dr. Cover laid considerable stress on 
solar energy potentials, particularly in 
a sunny region like the American South
west. At the request of the Committee, 
he submitted supplemental data on the 
point. 

(continued on page 22) 
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During preparation of the bristlecone pine article which follows on these pages, 
the staff of the Inyo National Forest sent National, Parks Magazine a handsome 
brochure descrihing the Ancient Bristlecone Pine Forest Botanical Area in 
California's White Mountains and detailing the history of the old trees. In dis
cussing the heauty and scientific importance of the bristlecone groves the Forest 
Service politely refrains from offering visitors a hit of advice: here one ought 
not hurry. Perhaps it was felt that trails at 10,000 feet and over might sufficiently 
make the point. Perhaps , again, it Yvas thought that the advice might better 
come from the gnarled old pines themselves. Who could display impatience in 
the presence of trees, some of which were already ancient when Christ was horn? 
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East of the Owens Valley in central California, in the high country of the White Mountains, the U. S. Forest Service has estab
lished a large botanical area within the Inyo National Forest to protect numerous groves of esthetically fascinating and scientifi
cally important bristlecone pines. Tree shown above is within the "Patriarch Grove" at north end of special area (map, page 7). 
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THE ANCIENT BRISTLECONE PINE FOREST 

Old trees of California's White .Mountains record 
climatic changes of the recent geologic past 

By Robert W. Cermak 

Photographs by E. C. Rockwell 

THE ANCIENT BRISTLECONE PINE 

Forest is located high on the flanks 
of the remote White Mountain of Cali
fornia. This part of the Inyo National 
Forest is located east of Owens Valley 
and the Sierra Nevada along the Cali
fornia-Nevada border. The area became 
known worldwide as a result of the 
discovery by Dr. Ermund Schulman 
that bristlecone pine there reached ages 
of over 4000 years. 

The bristlecone pine, Pinus aristata 
(Engelmann), is a small tree—usually 
ten to thirty feet tall—which grows at 
high altitude in the American South
west: groves are scattered at eleva
tions up to 11,600 feet in Colorado, 
Utah, Nevada, Arizona, New Mexico 
and California. Until 1954 little was 
known about the tree or its growth 
habits. 

A chain of events resulted in the 
discovery of the bristlecone pine. In 
1948 the U. S. Navy became interested 
in the White Mountains as a potential 
missile and cosmic ray research site. 
The area seemed ideal for this kind of 
research since precipitation was low, 
elevations rose to more than 14,000 
feet, and road access appeared feasible. 
After securing a permit from the Inyo 
National Forest the Navy began con
struction of a thirty-mile road from 
State Highway 168 at Westgard Pass 
to White Mountain Peak. 

The area had seldom been visited 

before the road was constructed and 
then mostly by cattlemen and rangers 
on horseback or in four-wheel-drive 
vehicles. District Ranger Al Noren of 
Big Pine, now retired, made frequent 
inspection trips after road construction 
began. One day in 1951 he noticed a 
very large bristlecone on a flat south 
of the road. After measuring the tree 
he was sure it was a champion among 
bristlecones. He submitted the measure
ments of the tree to the American 
Forestry Association for consideration 
and received notice, on September 10, 
1951, that it was indeed the largest 
known bristlecone pine. This tree is 
now known as "The Patriarch." 

Interest Focuses on Trees 

Ranger Noren took core samples 
with an increment borer from the big 
tree and was amazed at its apparent 
great age of over 1000 years. Interest 
in the unusual trees mounted until W. 
S. Davis, who was Forest Supervisor 
at that time, asked the California 
Forest and Range Experiment Station 
to investigate. It did so and suggested 
that some bristlecone pines "might 
surpass the Sequoias in age." The 
significance of the trees and the stark 
beauty of their surroundings led the 
Forest Service to classify the area near 
the big tree as a "Natural Area" on 
November 13, 1953. 

Publication of the list of champion 

trees attracted the attention of Dr. 
Edmund Schulman, of the Laboratory 
of Tree Ring Research at the Univer
sity of Arizona. Dr. Schulman had 
devoted much of his life to the study 
of tree rings throughout Western North 
America. He took core samples of the 
Patriarch in the fall of 1953 and in the 
March, 1954, issue of Science stated 
that he had found the tree to be 1419 
years old, but that older trees could be 
found in the area. 

The possibility of great age among 
the bristlecone pine was exciting, and 
the summers of 1954 and 1955 were 
spent in search of older trees. Events 
reached a climax in 1956 when Dr. 
Schulman and his assistant, Dr. C. W. 
Ferguson, published results indicating 
that they had found several bristlecone 
pines more than 4000 years old. 

The bristlecone pines gained world
wide renown when the National Geo
graphic published an extensive account 
of the trees by Dr. Schulman in March, 
1958. On April 11, 1958, the Forest 
Service established an area of 28,000 
acres as the Ancient Bristlecone Pine 
Forest Botanical Area to preserve and 
protect the bristlecone pine and the 
surrounding terrain. 

The great age of these trees and 
their tortured struggle for survival in 
a harsh environment are reason enough 
for their protection. But these trees 
also have significant value as a record 
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of climate in the Southwest, an area 
of rapid population growth with an in
creasing demand for water. 

Not all trees are valuable for "den-
drochronological" or tree-ring re
search. Most trees growing in a moist 
climate tend to be "complacent"; that 
is, such trees show little change in ring 
width from year to year with corre
sponding changes in precipitation. 
Many trees of species growing in arid 
climates show response to wet or dry 
years by a change in growth-ring 
characteristics, particularly ring width. 
Such trees are said to be "sensitive." 

Mr. Cermak, recreation officer 
for the Inyo National Forest, is a 
University of California School 
of Forestry graduate who joined 
the Forest Service in 1953. Mr. 
Rockwell, whose photographs illus
trate this article, is assistant 
recreation officer of the Invo Forest. 

Fortunately, bristlecone pines generally 
are sensitive. Trees growing at the 
lower levels of their altitudinal range 
have been found to be the most sensi

tive. Generally, the more severe the 
growing conditions the more sensitive 
the tree. 

The White Mountains lie to the east 
of the Sierra Nevada in its "rain 
shadow." Dr. Schulman found the 
bristlecone pine of the White Moun
tains surviving under extremely severe 
growing conditions; precipitation of 
about thirteen inches annually, mostly 
as snow, with very cold winters, cool 
summers and high winds. Here the 
bristlecone pine reaches an amazing 
balance with nature. It keeps alive 
only enough to use the available mois-

Shown below is the "Patriarch" in the Patriarch Grove oj the bristlecone botanical area. This tree played a part in 
bringing the attention oj the scientific world to the bristlecone as a potential chronological tool when former district 
ranger Al Noren first took core samples ajter being impressed with the great size and apparent age of the tree. 
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ture. Large, gnarled and weatherbeaten 
trees may appear to be dead until 
further search discloses a few branches, 
or only a few twigs, with dark green 
needles growing from a narrow strip 
of bark. 

Some trees are known as "picka
back" trees because their living parts 
continually retreat from the center as 
new stems replace earlier trunks until 
they seem to be hitching a ride just 
to stay alive. Determining the age of 
these trees is a detective process often 
involving increment borings from sev
eral angles and in different parts of the 
tree. 

Comparison of Tree Rings 

Age determination is made possible 
because tree-rings may be "'crossdated." 
Tree-rings from different parts of the 
same tree or from other sensitive trees 
can be compared and the identical ring 
(or year) in each tree identified. 
Herein lies the second most important 
factor in dendrochronology, the science 
of tree-ring dating. For, if rings of 
one tree may be compared with those 
of another, then it is possible to extend 
tree-ring records over a wider area and 
farther into the past. 

After Dr. Schulman's untimely death 
in 1958, the project lay idle until the 
Tree Ring Laboratory took up the 
study again in 1961. Since then Dr. 
C. W. Ferguson and members of the 
Staff have interpreted many of the 
results of the 1954 to 1957 field work 
and have continued and expanded the 
project. In December 1965 Dr. Fer
guson reported that the chronology of 
tree rings had been extended to beyond 
4600 B.C., or more than 6600 years 
into the past. This was done by cross-
dating tree-rings from 4000-year-old 
living trees with rings in remnants of 
trees which had been dead hundreds or 
even thousands of years. This explains 
the desire of the Laboratory and the 
Forest Service to protect and preserve 
all hristlecone pine in the area, living 
and dead. One of these gaunt, dead 
specimens may be the link which will 
extend records of climate back to the 
end of the last Ice Age, 10,000 years 
ago. 

How valuable are dendroclimatic 
records derived from tree-rings? Evi
dence indicates they are our most ac
curate record of past climate in the 
dry Southwest. Related radiocarbon 

research shows that dating by car-
hon-14 may be affected by varying 
amounts of this isotope in the atmos
phere. Precisely dated hristlecone pine 
wood is helping to check carbon-14 
dates within the time range of the 
hristlecone pine chronology. 

Correlations between rainfall and 
tree-rings have been demonstrated by 
Dr. H. C. Fritts in the dendroclimatic 
phase of the Laboratory project. It 
takes little imagination to see how im
portant such a long rainfall equivalent 
record becomes in the Southwest. Such 
records have application in agriculture, 
in wildlife management, in manage
ment of our public lands and in many 
other ways. Rainfall records do not 
provide absolute indicators of runoff, 
but good correlations of tree-rings and 
runoff have been made. Possible ap
plications of tree-ring analysis include 
predictions of long-term water yields in 

the Southwest, in southern California 
and for the Colorado River. The im
pact of such predictions on water de
velopment projects throughout the 
West could be considerable, and could 
affect management of national parks, 
forests and other public lands. 

Facts about tree-rings are interest
ing, but most people visit the Ancient 
Bristlecone Pine Forest to be in the 
presence of a living link with the past. 
It gives many a feeling of awe to stand 
before a living thing contemporary 
with the Pyramids of Egypt. 

The best way to visit the Forest is 
via U. S. Highway 395. Turn off a 
half-mile north of Big Pine, California, 
on the Westgard Pass road. The only 
water on the trip is at Batchelder 
Spring about eight miles from Big 
Pine. The White Mountain road turns 
north from Cedar Flat about fourteen 
miles from Bia; Pine. 
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A few miles up the paved White 
Mountain road brings the visitor to the 
Fossil Area. A short trail leads to cal
careous formations in which are many 
fossils of the Lower Cambrian period. 
Signs and exhibits identify these 500-
million-year-old, coral-like animals 
which are among the oldest known 
forms of life. 

The pavement ends a few miles 
farther, just short of Sierra View. A 
viewpoint and self-guided nature trail 
are under construction here. Signs will 
interpret and identify what is perhaps 
the most magnificent view of the Sierra 
Nevada. On a clear day the visitor may 
see virtually all of the High Sierra from 
Mt. Whitney in the south to Tioga Pass 
on the north. He can begin to ap
preciate the vastness and bulk of this 
great escarpment. 

A gravelled road continues on to 
Schulman Grove, named after Dr. 
Schulman and the center of most ac
tivities in the Ancient Bristlecone Pine 
Forest. A small picnic ground and a 
terrace with a display case are near the 
parking area. From this point, self-
guided trails lead to Pine Alpha, the 
first tree known to be more than 4000 
years old, and to the Methuselah Grove, 
site of the oldest known living tree, 
4600 years old. A Forest Service nat
uralist is on duty daily to protect the 
area and to answer questions. Schul
man Grove will be the center of future 
development, including a visitor center 
and buildings for information and pro
tection personnel. 

The Patriarch Grove 
The White Mountain road continues 

past Schulman Grove. Although rough, 
it is passable for most passenger cars 
to the Patriarch Grove. A picnic area 
and self-guided trails have been built 
at the grove. The elevation here is 
11,320 feet, and the landscape is so 
bleak, so severe, that it seems akin to 
that of another world. 

Large and rugged bristlecones are 
scattered about on the white dolomite 
soils. In the middle distance is White 
Mountain Peak with its brown and red 
tones, and in the far distance are the 
purple and blue ranges of Nevada. The 
contrasts in color and form make this 
a haven for photographers. 

The White Mountain road continues 
but the public automobile road ends at 
about 12,000 feet elevation. A Jeep 

road used by the University of Cali
fornia for access to its high altitude 
research station at Mt. Barcroft con
tinues on to the top of White Mountain 
Peak, elevation 14,246 feet. This road 
is closed to the public, but the Inyo 
National Forest hopes to build a scenic 
auto road to the peak in the future. 
The view from the peak is unmatched 
in an area where sweeping vistas are 
common. 

The University of California and the 
U. S. Navy conduct important research 
on the effects of high altitudes on 
physiology and biology at Mt. Barcroft. 
Other research by various universities 
and agencies in geology, paleontology, 
fisheries and botany is going on at 
other locations near the Ancient Bristle-
cone Pine Forest. 

Last year 18,000 people visited the 
area. More are expected as the public 
becomes more aware of this scenic and 
interesting land from the past. Most 
people leave the Ancient Bristlecone 
Pine Forest with a lasting impression, 
for there is truly something mystic 
about the tenacity of these trees. The 
visitor almost feels that he is part of 
the struggle, and the forbidding ter
rain, the vast distances, the feeling of 
loneliness heightens the effect. The 
trees stand grotesque, beaten by cen
turies of wind and sand, snow and 
cold, but still alive. Sand-blasting 
winds and long forgotten fires have 
sculptured all manner of forms and 
colors. This is a place to look, to 
imagine, and to marvel. • 

From a vantage point high in the bristlecone forest of the White Mountains the 
visitor may look west over the Owens Valley to the imposing eastern front of the 
Sierra Nevada escarpment, seen in the picture below topped with broken clouds. 
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HIKE TO LOST LAKE 

THE CLIMB HAD BECOME DIFFICULT 

and we all needed a moment of 
rest. What had been a gentle slope for 
a mile or so had first changed to a 
series of fairly easy switchbacks; now, 
after about another half mile, the trail 
was a rocky outcrop on which the foot
path was disappearing. The high, thin 
air made breathing rapid and deep; 
resting was bliss. 

"Dad, you should be glad you have 
been working out with me in the off
season," Lee teased. He was already 
showing promise of tall, rangy, man
hood, and was taking the climb in his 
stride. But Lory, who was nineteen 
and almost two years older than her 
brother, was breathing rapidly. 

"How did I get myself into th is?" I 
wondered. "They are fine children, but 
is this the best way for a man to have 
fun with his family?" I thought hack 
over the previous two weeks and what 
we had done together. 

Our intended destination had been a 
camp area high in the Rocky Moun
tains, close to the Canadian border. 
Just before reaching this point, how
ever, we encountered a naturalist who 
warned us that a "norther" was blow
ing in from Saskatchewan. Although it 
was mid-August and inclement weather 
seemed an unlikely prospect even at 
seven thousand feet elevation, it 
snowed the next day, and we were 
forced to loaf inside the trailer. 

When we awoke to more snowfall 
the following morning a family council 
was held;we decided to move to Glacier 
National Park, in Montana. Soon we 
were on that twisted ribbon of mac
adam called Going-To-The-Sun Road, 
headed for the Lake McDonald area. 
Several times we stopped the car to 
stand silently on the road and look up 
at snow clouds swirling around peaks 
three of four thousand feet above us. 
The sensation derived from such a 
scene is indescribable. And, the road 
went into those clouds. For almost fifty 
miles we snaked our way around and 
through jagged passes and along the 
rugged mountainsides. At times we 
were enveloped by snow-filled cloud 

hanks and saw nothing hut a swirl of 
white; then suddenly we emerged to 
view breathtaking scenery. Once, after 
making a tight horseshoe curve, a quick 
grey form slipped across the road and 
merged into the trees. Did we see a 
coyote, or was it a rare and elusive 
timber wolf? We began watching more 
carefully for signs of other wildlife. 

Whether due to lower elevation 
(3,154 feet), distance, or simply pas
sage of the storm, our second destina
tion was clear and sunny. The tempera
ture was mild. Finally we were alone 
in a more friendly wilderness atmos
phere, meeting nature on its own terms. 
Lake McDonald is very deep, and as 
blue as only a mountain lake can be. 
Snow-capped peaks with crooked gla
ciers—like the tracings of wavering 
fingerprints streaking down their sides 
—surround the lake. They are mir
rored in its glassy surface, and in the 
clear air the mountains seem close. 

Our Camp Becomes A Home 

Our camp consisted of a trailer and 
station wagon. We set up camp in a 
small opening in the forest of lodgepole 
pines, and felt completely7 at home. 
Each evening we sat around our camp-
fire and talked about what we would 
do together the next day. Two bright, 
sun-filled weeks passed quickly7. 

One evening I mused to Lee, "Do 
yrou remember what our friends told us 
about Lost Lake?" 

"Oh yes," he replied. "It is about 
seven miles from here." 

"That's what we will do tomorrow," 
I announced. "We will hike to Lost 
Lake!" 

We set out at daybreak. The sun was 
hidden behind a gloomy mantle of 
grey. Soon the sun came through and 
a welcome warmth replaced the chill 
in the air. The thick forest through 
which we had been trudging gave way 
to a shorter, sparser stand of trees 
until there were only7 a few scattered, 
gnarled dwarf trees on the slope around 
and above us. At first the hike was 
easy, but then it became strenuous. 
Slowly we picked our way along, oc
casionally stepping on a loose stone, 

sending it clanging down the mountain
side to break the eerie silence. Then, 
suddenly, we saw Lost Lake. It was 
ringed with beargrass and scarlet In
dian paintbrush. We had reached our 
destination at last. 

Lost Lake was beautiful, but seem
ingly inaccessible. There was, however, 
one small section of shoreline that had 
a gravel bar extending out into the 
lake. It was on the opposite side of the 
trail and even at that distance we could 
see a ribbon of foamy white water 
gushing nearby—there was a stream 
between us and the gravel bar! 

Now we rested, panting, and my 
thoughts came rushing back to the 
present. 

"Well," said Lory, "it looks as 
though we have had it." Lee nodded 
in despair. It was up to me to spur 
them on. I descended to the lake, and 
they followed. We reached the bank of 
the turbulent stream and found a fallen 
tree spanning a narrow place. One by7 

one we climbed up on the tree and 
teetered across. 

Almost immediately Lory rolled up 
her jeans, shed her shoes, and as
sembled her tiny flyrod. Soon we were 
all wading in the cold water, happily 
competing with each other to see who 
could catch and release the most trout. 

Soon the sun moved closer to the top 
of the mountain and we decided to re
turn. We descended the steep face of 
the mountain by moonlight, content to 
admit that nature was the master here. 
When we arrived at camp we had a 
midnight supper and rolled into our 
sleeping bags. Just before I dozed off 
Lee asked softly, "Dad, it was wonder
ful to be out in the wilderness alone, 
wasn't i t ? " 

"Yes, it was," I answered. 
"Do you suppose a park ranger could 

tell us of some other hidden lakes in 
the mountains?" 

"Maybe," I answered, secretly proud 
of his enthusiasm, and proud of myself 
for helping to foster it. At that moment 
I answered my own question: Yes, this 
is the best way for a man to have fun 
with his family. • 
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Humans, Plants and Animals in 

IT WAS A GUSTY DAY IN APRIL WHEN 
I took off in a small amphibian air

plane from Homestead. Florida, on the 
eastern fringe of the Everglades, for 
the eighty-mile trip to the dense wilder
ness of Fahkahatchee Strand. As the 
little plane bounced westward, ranger-
pilot Ralph E. Meile and I could peer 
down from 200 feet and see the 
drought-stricken Everglades National 
Park. It was parched and seemingly 
lifeless, with only an occasional water-
hole visible—mute evidence of the 
tragedy of man's interference with 
nature. We sat in silence as the plane 
bobbed up and down, but soon were 
gazing in awe at an unbroken green 
swamp forest below. It was dense, lush 

and wet, and we knew this was the 
Fahkahatchee Strand. 

We were flying over a swamp forest 
of glistening lakes and ponds, with 
watercourses sparkling a reflection of 
the sky through the canopy of a dense 
blanket of trees. Concentrations of 
royal palms stood out like little white 
toothpicks against the green back
ground. 

"There's nothing like this Fahkahat
chee in Everglades National Park," 
said Ralph over the roar of the motors. 
"Everglades Park doesn't have any 
cypress stands. Fahkahatchee was to 
have been included in the park way 
back during the 1930's. but was cut 
out when officials started compromising 

about the size of the national park." 
Ralph guided the plane north, along 

the main drainage axis of the Fahka
hatchee. We could make out the over
grown and long-abandoned network of 
tram railroad beds by the contrast in 
the vegetation growing on the elevated 
strips. Here, directly below us, was 
swamp wilderness in the process of re
turning to an original ecological bal
ance which had been disturbed by the 
lumbering operations of the 1940's. 
Now the heart of the Fahkahatchee was 
wet and green, and wild once more. 

Fahkahatchee Strand is a little-
known watery wilderness of the Big 
Cypress Swamp country in Collier 
County, on the southwest tip of Florida. 

Straj) fern grows along the water courses . . . pond apples hang from lush, heavily-laden trees . . . 
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Florida's Fahkahatchee Strand 
By Melvin A. Finn 

Photographs by the author 

Before the lumbering of the 1940's it 
contained extensive forests of seem
ingly ageless bald cypresses as its 
dominant feature. It still holds the 
largest forest of native royal palms in 
the United States; colonies of rare 
paurotis palms; concentrations of more 
than forty species of orchids, some 
found nowhere else in America; and 
rare ferns, mosses and bromeliads. 
The overlapping of temperate hard
woods with those of the West Indies 
adds to a botanical array unmatched 
anywhere. 

The explanation for this wonderland 
of flora is twofold. First, Fahkahatchee 
lies in the most southerly, subtropical 
zone of Florida. Second, it comprises 

a swamp-forest watershed sufficiently 
wet at all seasons of the year to escape 
the ravaging fires which periodically 
sweep over the prairies, hammocks and 
'glades of much of the rest of southern 
Florida. 

The Fahkahatchee Strand watershed, 
made up of an irregular chain of lakes, 
ponds, bogs and watercourses, is a 
valley which drains the surrounding 
and intermixed prairies, pinelands and 
hammocks. It offers ideal habitat for a 
variety of birds and animals. Here the 
Florida panther makes its last stand 
against extinction. Whitetail deer are 
abundant. Black bear. mink, raccoons, 
opossums, and bobcats find the swamp 
forest ideallv suited for survival. Large 

birds such as herons, egrets, ibises, 
wood storks, anhingas, barred owls, 
red-shouldered hawks and pileated 
woodpeckers are frequently seen. Even 
the elusive and rapidly disappearing 
alligator finds some sanctuary here. 

"The alligators are becoming scarce 
even in Fahkahatchee because of poach
ing," Ranger Dick Stopes informed me 
later. "The poachers are organized, 
using walkie-talkies and airplanes in 
widespread illegal operations. We know 
who the poachers are, where they hang 
out, but can't get the evidence we need 
to convict them. Inadequate laws diffi
cult to enforce, as well as the fashion 
industry, are to blame. The ladies want 
their alligator bags and shoes. Good 

royal palms reach up from the marshes . . . and orchids garland the trees in Fahkahatchee Strand. 
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A typical scene in Fahkahatchee Strand is this quiet pond, along the shores oj 
which many mammals, birds and reptiles thrive. 

hides sell for five dollars per foot. A 
six-foot 'gator's underbelly will bring 
thirty dollars. 

"The 'gators are sometimes spotted 
from the air. Poachers also go in at 
night, shine spotlights on them and 
blind them, then shoot. They skin the 
'gators on the spot, take the underbelly 
and toss away the rest. They are slick 
and shrewd and know how to get rid 
of the evidence needed to convict them." 

I could confirm the scarcity of al
ligators. On frequent hikes into the 
Fahkahatchee in recent years, where 
conditions were ideal for these native 
crocodilians, I had not encountered a 
single 'gator. The poachers were most 
efficient. 

Ralph pointed the plane along the 
main north-south course of the Fahka
hatchee valley, then circled out over the 
prairies and open pinelands. He was 
going to show me what was in store 
for the Fahkahatchee Strand. Just 
south of the Tamiami Trail, five miles 
west of where Fahkahatchee Strand 
empties into the Gulf of Mexico, we 
saw a large dredge in operation. It was 
straddling the Fahkaunion River. 

Danger of Dredging 

"That dredging is being done by the 
real estate people who own the town
ship adjoining Fahkahatchee," said the 
ranger. "It 's sure trouble. Drainage 
will lower the whole water table of this 
country. They are making the same 
mistakes that were made in the Ever
glades years ago. All that fresh water 
will be dumped into the Gulf of Mexico 
—wasted—and Fahkahatchee will burn 

over and die, just like everything else 
around here." 

At that moment I realized that the 
hour was growing late for Fahkahatchee 
Strand. Before the 1920's few witnessed 
the wonders there. In those days one 
could journey by canoe for over fifty 
miles in the cool half-light of the tower
ing cypresses, slip down through the 
Okaloacoochee Slough into the Fahka-
hatchee's maze of watercourses, pools, 
ponds and lakes, and go out to the 
Gulf of Mexico just west of Everglades 
City. One could glide among gnarled, 
grotesque pond-apple and pop-ash trees 
bordering the deeper water. In such cy
press "heads," orchids, ferns and 
bromeliads covered the branches in un
believable lushness and profusion. 

Preservation of this eerie wilderness 
was in the minds of those who first 
experienced its wonders. Men like Joe 
Simmons, Doug Henry, Sam Colding 
and Raleigh Burney, employed to cut 
the cypresses, recall the lush beauty be
fore the days of lumbering, drainage 
and road-building. With heavy hearts 
they witnessed the man-wrought dev
astation which befell the Fahkahatchee 
following World War II. 

These few realized early that Fahka
hatchee should be protected. Before the 

Mr. Finn, an attorney in Miami, 
Florida, is director of the Fahka
hatchee Strand Committee and a 
member of the Florida Nature Con
servancy. A skilled naturalist, Mr. 
Finn has made many trips over 
and through Fahkahatchee and is 
familiar with its flora and fauna. 

Tamiami Trail was built during the 
early 1920's, Charlton W. Tebeau 
writes that Henry Ford was interested 
in buying Fahkahatchee Strand and 
donating it to Florida as a park; but 
nothing came of the proposal. In 1932, 
David Graham Copeland, general man
ager of Collier Properties and a mem
ber of the Everglades Park Commis
sion, supported the idea of a park. So 
did J. Arthur Currey, president of the 
J. C. Turner Lumber Company, which 
until just recently owned the area. But 
all early attempts to establish Fahka
hatchee as a park failed. Later, roads 
and canals constructed during the 
1920's and 1930's blocked off and 
drained the watercourses, greatly dis
turbing the delicate ecology of the 
watershed. 

Invasion by Lumbermen 

The worst damage to Fahkahatchee 
came after World War II, when 
demand and high prices for durable 
cypress prompted the lumbering inva
sion of this quiet wilderness. Men, ma
chines and a hastily constructed rail
road network thrust inward. The buzz 
of chain saws and the clank of steam 
engines drowned the song of birds, and 
the ageless trees were felled. The cy
presses—trees which were living long 
before Columbus discovered America 
—were dead. 

Daniel B. Beard and C. Ray Vinten 
of the National Park Service, who rode 
one of the trains over the narrow-gauge 
logging railroad while lumbering was 
in progress, described the sight as a 
"green hell," where a million years of 
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natural evolution was being system
atically destroyed. They estimated that 
only about 10,000 royal palms had 
somehow survived. But when the cy
presses fell, the crowns of huge orchids 
plunged into the water. War had 
belatedly stricken the Fahkahatchee. 

The swamp had suffered grievous loss, 
but it was not dead. Today, sheltered 
by willow thickets and dense under
growth, cypress seedlings are growing. 
Some are more than thirty feet high. If 
allowed to live over the passing cen
turies, they will again become lords 
of their domain. Fahkahatchee still 
lives on—wild, mysterious and free— 
but now her days seem numbered. New 
pressures from drainage, roads, urban
ization and industrialization are closing 
in. On February 10, 1966, Fahkahat
chee was sold to a giant real estate 
subdividing firm. 

Late in 1964, the Florida Road De
partment began construction of the 
controversial Fort Lauderdale-Naples 
toll highway. Dubbed "Alligator Al
ley" by critics, who claim the road is 
being thrust without economic justifica
tion across a virgin swamp wilderness, 
this expressway will cut across the 
northern region of Fahkahatchee. 

Recognizing the urgency in 1962, a 
Fahkahatchee Strand Committee was 
organized to spearhead a drive to have 
Fahkahatchee acquired for preserva
tion as a unique sample of natural 

America. The Florida Nature Conserv
ancy and Florida Aubudon Society, 
other conservation societies, women's 
clubs, garden clubs, jaycees, chambers 
of commerce, Boy and Girl Scouts and 
many other civic clubs, organizations 
and individuals have joined in a 
demand that Fahkahatchee be saved. 

The ecology of the area, as well as 
problems of acquisition and preserva
tion, have all been carefully studied 
by the Committee. There seems to be 
no doubt that Fahkahatchee is unique, 
and of national significance. The Com
mittee has proposed the establishment 
of a Fahkahatchee Strand Wilderness 
National Monument of some 85,000 
acres which would encompass the en
tire Fahkahatchee watershed. 

Wilderness Values 

Primary consideration would be 
given to preservation of the swamp's 
wilderness values. Scientific study, 
wilderness recreation, canoeing and 
other visitor use consistent with the 
spirit of the Wilderness Act of 1964 
would be permitted. However, special 
protective measures would be needed 
to assure the survival of the delicate 
masses of orchids, ferns and bromeliads 
in the swamp. 

It has been proposed that Fahkahat
chee Strand Wilderness National Mon
ument join the northwestern tip of 
Everglades National Park. The natural 

drainage pattern flows into the "Ten 
Thousand Islands" area of the park. 
The all-important water accumulates 
from natural run-off and from the 
Okaloacoochee Slough entering from 
the northeast. 

An area approximately twenty-four 
miles long by six miles wide, encom
passing 85,000 acres, seems indicated 
to preserve the watershed and safe
guard wilderness values. With this area 
preserved the natural ecology could be 
restored in time. 

Consideration on the national level 
to save Fahkahatchee commenced dur
ing the summer of 1964 when, at the 
request of Senators Holland and 
Smathers and Representatives Fascell 
and Rogers, all of Florida, Secretary of 
the Interior Stewart L. Udall under
took a study of proposals for a Fahka
hatchee Strand Wilderness National 
Monument. In March, 1966, Represent
ative Paul G. Rogers of Florida in
troduced a Fahkahatchee Strand study 
bill in the House of Representatives. 

Will there be another national re
serve in subtropical Florida where 
orchids and alligators, palms and 
panthers will live on in their natural 
state, and where visitors may enjoy a 
true wilderness experience? The oppor
tunity is present in the Fahkahatchee 
Strand, in the opinion of many conser
vationists; but it is an opportunity that 
is offering itself for the last time. • 
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Birth and Death of a Pond 

By C. Pa rke r Meacham Photographs courtesy Michigan Conservation Department 

OUT OF THE ATMOSPHERE COMES 

the chemical we know as water, 
falling on hill and dale and for the 
most part descending into the soil. 
Some of this water re-emerges as 
springs and seepage to form lakes, 
streams or ponds, accordingly as there 
are basins, channels or plant accumula
tions that influence natural drainage. 

Largest of the bodies of water thus 
formed are the lakes. Our nation is 
richly endowed with lakes, but they are 
of very unequal distribution geograph
ically; for the lake regions of the 
United States, as elsewhere, are re
gions of comparatively recent geo
logical disturbances. Lakes dot the 
peninsula of Florida thickly, for that 
State occupies a terrain that was lifted 
from the sea quite recently, geologi
cally speaking. Over the northern, re
cently glaciated part of the continent 
lakes are innumerable, but in the geo
logically stable mid-West, and on the 
plains westward but still south of the 
line of farthest Pleistocene ice advance, 
they are few and far between. Then, 
again, lakes are abundant in regions 
of more recent volcanic activity in our 
western mountains, but practically ab
sent from the geologically older Appa
lachian hills. 

From the geologist's point of view, 
lakes are temporary phenomena; no 
sooner are their basins formed and 
occupied than the work of their de
struction begins. Water is the chief 
agent of destruction; gravity' the 
moving force; and erosion the chief 
method. Inwash of silt from surround

ing slopes tends to All the basins, most 
markedly about the mouths of inflow
ing streams, where mud-flats form and 
extend into the lakes as deltas. At the 
shorelines deposits of mud and sand 
are loosened by winter frosts, pushed 
about by the ice-floes of spring, and 
scattered by every summer storm; but 
after every shift the materials settle 
again at lower levels. Always they are 
advancing and filling the basins of lake 
and pond. Filling may seem slow and 
insignificant on the shore of a Great 
Lake, but progress is often obvious in 
a mill-pond; the difference is only 
relative. 

Some Definitions 
When bodies of water are too small 

to be called lakes, we call them ponds. 
When ponds are occupied by vegeta
tion to the point where there are no 
longer large areas of open water, we 
call them swamps—"part of the sur
face of the land which is wet and satu
rated with moisture though not usually 
covered with standing water," as Tarr 
and Martin have said. Lakes, ponds 
and swamps are only stages in a con
tinuous process; the evolution of a 
body of water from lake or pond to 
swamp, and eventually to dry land, 
may take thousands or perhaps hun
dreds of thousands of years, depending 
on the size of the original body of 
water. We cannot observe the filling 
process directly and therefore employ 
a method commonly used in science: 
that of finding most of the links or 
stages and putting them together to 
furnish a complete story. 

From investigations and studies of 
ponds—as being smaller bodies of 
water and thus more easily followed 
in their phases—has heen derived a 
detailed story of the evolution of a 
single pond. 

Our ideal pond has a sandy bottom 
when it is first formed, and we say 
that it is in its pioneer, or bare-bot
tom, stage. The very earliest phases of 
this stage are difficult to find in nature; 
presumably, molds, bacteria, proto
zoans, algae, small crustaceans and 
rotifers first form a plankton or float
ing-organism community in the pond. 
Of the protozoan forms the Vorticella 
and its allies are probably among the 
commonest and most ubiquitous, form
ing clusters of many separate individ
uals and often completely clothing 
twigs and grass stems lying in the 
water. Sometimes the Vorticellidae 
cluster about the appendages of crusta
ceans and insects, or thickly clothe 
their shells; sometimes they cling to 
floating algal filaments in the water. 

The species of algae in ponds are 
various beyond enumeration. It is 
they, rather than the more conspicu
ous seed-plants, that furnish the basic 
supply of fresh food for the animal 
population. Most of them are micro
scopic in size, and few of even the 
larger intrude on our notice. Notwith
standing their elegance of form, beauty 
of coloration and great importance in 
the economy of water life, few of them 
are well known. Small as they may 
be individually, their rapid rate of 
increase permits mass accumulation 
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Fading light of a summer day silhouettes the plant lije of a typical swamp at the southern end of Lake Michigan. 

which often becomes evident enough. 
The small crustaceans are a class of 

arthropods to which crayfish and bar
nacles belong. The crayfish group con
tains the largest crustaceans, including 
all edible forms such as crabs, lobsters, 
shrimps and prawns. Crayfishes, it is 
thought, may form a very important 
if not the chief food of black bass, rock 
bass and perch in this community. 

The rotifers constitute a large group 
of minute animals, most characteristic 
of this stage. They are mainly micro
scopic, but a few of the larger forms 
are recognizable with the unaided eye. 
Often they become so abundant in the 
pools of the swamp as to give the 
water a tinge of their own color. 
Grouped together in colonies they be
come rather conspicuous. The spherical 
colonies of Conochilus, when attached 
to leaf-tips, present a bright and flower
like appearance. Entire colonies often 
become detached, and then they go 
bowling along through the water in 
a most interesting fashion, the indi
viduals jostling each other as they 
stand on a common footing, and all 
merrily waving their crowns of cilia. 

After a time the floating plankton 
grows rich enough to support larger 
forms which have entered while the 
pond was still connected with other 
waters. Fishes such as black bass, rock 
bass, perch and speckled bullhead all 
make nests on the sandy bottom: cad-
disfly larvae, the largest single group 
of aquatic insects, crawl over the bot
tom feeding on micro-organisms, using 
sand grains to build the peculiar cases 
in which they live. Mussels strain 
plankton from the water, requiring a 
sandy bottom for their mode of locomo
tion; they cannot maintain themselves 
in an upright position if vegetation 
covers or binds the sand. The slenderer 
species climb up the stems of plants by 
means of an adhesive and flexible foot. 
On this foot the mussel glides up or 
down like a snail. 

Snails Are Vegetarians 

Snails are, as a rule, more in evi
dence than are mussels, for they come 
out more in the open, clambering on 
plants and over every kind of solid 
support. They hang suspended from 
the surface film or descend to the bot

tom of the pond on strings of secreted 
mucus to traverse the bottom ooze. We 
overturn a floating log or board and 
find dozens of them clinging to it, and 
often we find a filmy, green mass of 
floating algae thickly dotted with their 
black shells. They mainly eat the soft 
tissues of plants, and micro-organisms 
which are present in the ooze that 
covers plant stems. 

All of the animals of this stage are 
not just tolerant of the bare bottom; 
they are dependent upon it. 

Over the years the decayed bodies 
of plants and animals form a layer of 
calcareous humus over the bottom of 
the pond, enabling the large and 
branching stoneworts, Characeae, to 
grow. The first plants to enter the 
aquatic hahitat are probably the algae, 
of which this group is one of the most 
important. The Chara is probably the 
most prolific, also; it grows attached 
to the bottom, and is one of the princi
pal agents in bringing about the dep
osition of marl, a limy compound, 
on the pond floor. Deposition of marl 
makes life impossible for bare-bottom 
types of plants and animals. 
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The five major stages in the life of a pond are illustrated above by the author. Beginning with 
the pioneer or "bare bottom" stage (1), in which bacteria and other floating organisms are the 
main inhabitants, the pond progresses into the submerged (2) and emerging vegetation (3) 
stages, capable of supporting a rich variety of plant and animal life. As the pond, now a swamp, 
continues to mature it reaches the temporary pond stage (4), when it dries up completely in 
the summer and can provide habitat for only a limited number of adaptable aquatic animals. 
The climax in the life-cycle of a pond is reached when animal and. plant debris remains per
manently above water level and a forest ecology develops (5). 

The Chara never reaches the surface 
of the water, and we speak of this 
phase of the pond's evolution as the 
submerged vegetation stage. 

In this stage, aquatic insects are 
scarce. Actually, those present are 
aquatic only during their immature 
stages; adults are terrestrial or aerial. 
Two of the insects are worthy of special 
mention—the dragonfly nymph and 
the mayfly nymph. 

Dragonfly nymphs live for the most 
part clambering about on submerged 
plants in the still waters, or sprawling 
in the bottom-mud, where they lie in 
ambush for prey. Many species are 
arrant cannibals, eating their own kind 
even when not starved to it. Mayfly 
nymphs, on the other hand, are among 
the most important herbivores of the 
pond. 

Change in Fish Species 

Many snail crustaceans and a few 
crayfishes are present in the submerged 
vegetation stage. The nest-building 
fishes found in the bare-bottom stage 
are gradually replaced by others like 
the golden shiner and mud minnow, 
which lay their eggs on the Chara. 
The snails are replaced by a species 
which finds its food on the Chara. The 
caddisfly larvae of the preceding stage 
have been replaced by another species 
which creeps over the Chara and makes 
its case not only of sand grains—as 
did its predecessors—but also of pieces 
of humus. A different species of mussel 
occurs. The submerged vegetation com
munity is characterized by forms which 
are independent of both surface and 
bottom, but are dependent on bot
tom vegetation for nesting places and 
shelter. 

The Chara continues to fill the pond 
at the rate of about one inch a year 
on average, providing a layer of soil 
for plants having greater demands than 
the pioneering Chara. Cattails, bul
rushes, arrowhead, bur-reeds, spike 
rush, arrow arum, spatterdock, water-
shield, pickerelweed and manna grass 
invade the edges of the pond, and white 
water-lilies may grow nearer the mid
dle. These plants have their roots in 
the humus-covered bottom, but reach 
above the surface of the water, afford
ing a habitat for semiaquatic forms 
which must climb to the surface of the 
water to obtain oxygen. 
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Thus there develops a new com
munity which is adapted to the 
emerging vegetation stage. Those few 
persistent mussels that lingered on 
while the Chara was still sparse are 
entirely gone now; their niche is filled 
by smaller mollusks such as oysters, 
which can live in the humus of the 
bottom or which can climb about on 
the vegetation. The burrowing dragon
fly nymphs are replaced by a species 
that climbs on the submerged parts of 
bulrushes and on the submerged twigs 
that have fallen into the water from 
shrubs overhanging the pond's edge. 
The gill-breathing snails are replaced 
by lung-breathers which climb to the 
surface to renew their supply of oxy
gen. Diving spiders rest on the exposed 
bulrush and cattail stalks and dive 
after the abundant mayfly and dragon
fly nymphs. We might expect that the 
caddisfly larvae are now represented 
by a species well adapted to changed 
conditions; their cases are now made 
of grass blades or other fragments of 
water plants. Aquatic larvae are abun
dant and supply food for a large popu
lation of diving beetles and numerous 
adult carnivorous insects. These are 
the intermediate links in a food chain 
that ends with larger forms like cray
fishes, frogs, spotted salamanders, tur
tles, and a few fishes such as bullheads 
and top minnows. Annelid, or seg
mented, worms live in the bottom mud, 
extracting organic matter from the 
humus. 

Water Lacks Oxygen 

The emerging vegetation stage dif
fers from its predecessor chiefly in 
harboring many animals that require 
a dry support at some time in their 
lives. Also, the more stagnant, vegeta
tion-choked pond has a decreased sup
ply of oxygen, and forms which require 
a high oxygen content cannot survive. 
Crayfishes solve this difficulty for their 
young by carrying the developing eggs 
around with them instead of depositing 
them in the mud at the bottom where 
there is little oxygen. 

After a time the vegetation which 
made life possible for the animals of 
this stage, together with the waste prod
ucts and dead bodies of the animals 
themselves, so fill the pond that there 
are no longer any large-sized areas of 
open water. The aging pond, occupied 
by grasses and sedges, finally becomes 

a marsh (or, if there are trees like 
tamarack, black spruce, balsam and 
red maple, a swamp). 

Many large marshes and swamps are 
fed throughout the year by springs or 
by some large body of water, and have 
relative permanency. The swamp dis
cussed in this article may be thought 
of as having no water supply save for 
local rainfall. When well-covered with 
vegetation it becomes so muddy and 
shallow that the truly aquatic animals 
die. Frogs, spotted salamanders, cray
fish and leeches remain, but the fishes 
cannot. Turtles bask on the logs that 
protrude from the surface. Garter 
snakes glide about at the edges, feed
ing on frogs or on the dead or dying 
fish. Most of the frogs visit the swamp 
pools at spawning time. 

The plants of this stage are of the 
same kinds found in the marginal zone 
of a pond border, but here they often 
cover large areas in a nearly pure 
stand. These plants have strong, inter
laced roots and runners that form the 
basis of the swamp cover, and support 

a considerable variety of more scat
tering species. One of the most wide
spread of these secondary forms is the 
beautiful marsh fern, whose black root-
stocks overrun the tussocks of the 
sedges, shooting up numberless fronds. 
Semiaquatic plants are the marsh bell-
wort, marsh St. John's-wort, and marsh 
skullcap, which nestle about the bases 
of the taller clumps of plants. With 
these are straggling, prickly forms like 
marsh bedstraw, white grass and tear-
thumb. Strong-growing forms that pen
etrate the swamp- or marsh-cover with 
stout, almost vine-like stems are the 
marsh fivefinger, buckbean and, along 
the borders of the area, bittersweet and 
hempweed. Here and there one may see 
a protruding top of swamp dock, water 
hemlock or swamp milkweed. 

Now the swamp gives shelter to a 
number of the higher vertebrates like 
the muskrat, which builds its nest of 
rushes, and mink and raccoon, which 
use the swamplands as a refuge. Larger 
mammals like the white-tailed deer 
seek the cover of the wooded swamp, 

Photograph shows closing phase 
in the life of a pond—the tempor-
rary pond stage—before encroach
ing trees and lesser vegetation 
combine to produce forest terrain. 
Relic of pond, now called a swamp 
or marsh, provides habitat for 
muskrat, mink, deer, and a large 
variety of water birds. In sum
mer, when swamp is devoid of 
water, many aquatic animals die 
or leave; in winter, when water 
freezes, snails, amphibians and 
crayfishes bury themselves in the 
bottom mud and survive by hiber
nation. 
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and there are many water birds— 
grebes, rails, coots, terns, bitterns, 
black ducks, wood ducks and geese— 
as well as non-aquatics like the marsh 
wren and red-winged blackbird. 

When filling of the pond at last 
brings the bottom above ground-water 
level, and the pond dries completely 
during the summer, the stage known 
as the temporary pond stage is reached. 
Only animals that are adapted to with
stand complete drying in the summer 

and freezing temperatures in the winter 
can reside in the temporary pond. Bac
teria, protozoa, molds, yeasts, algae 
and rotifers meet this problem by for
mation of heavy-walled, resistant spores 
and cysts. Snails withdraw into their 
shells, seal themselves against loss of 
water by secreting a film of mucus 
over the shell opening, and lie buried 
in the mud, where they withstand 
freezing. Amphibians and crayfishes 
also bury themselves in the mud. Many 

The swamp jurnishes habitat jor many water birds, among them the blue 
heron, seen below returning with jood jor youngster in upper nest. 

forms cannot survive these conditions 
as adults, but their eggs, which are 
small and protected by a heavy coat, 
survive the summer and winter months 
and produce the species the following 
spring. The common fairy shrimp, a 
tiny crustacean an inch and a half long 
with all the tints of the rainbow in 
its transparent body, lives mostly in 
the temporary pond; never, it is 
thought, in ponds that support fishes. 
Thus it exploits a niche unavailable 
to animals with eggs that cannot sur
vive drying and freezing and, at the 
same time, avoids animals of a size 
that could acquire an appetite for fairy 
shrimps. 

The animals and plants of the tem
porary pond continue to add debris 
which fills the pond and hastens their 
eventual expulsion. After a time the 
pond is wet only during March and 
April; during the rest of the year it is 
part of a dry prairie and is occupied 
by land animals and plants. Now the 
pond has arrived at the low prairie 
stage. 

The Closing Stages 

When the surface of the low prairie 
is built up by plant and animal debris 
to a level that remains at all times 
above ground-water level, the bulrushes 
disappear and a high-grass prairie de
velops. But the story of the pond may 
have a different ending, also. Depend
ing on topography and soil conditions, 
and also upon the past history of the 
area, either prairie plants or beech-
maple forest may constitute the adult 
community, or climax stage. If the 
pond is in an area that naturally suc
ceeds to forest, the marshy stage gives 
way not to prairie but to a moist thicket 
of various shrubs like the buttonbush. 
Then come oaks and other trees, and 
finally the beeches and maples that 
stabilize the community. 

But it is the exception rather than 
the rule for any community to remain 
always the same. Even though climate 
may not change, there will be local 
upsets: earthquakes, volcanic eruptions, 
floods, forest fires, droughts, land
slides, or the unknowing or purposeful 
meddling of man. The world of nature 
is dynamic, and come soon, come late, 
a catastrophe of some sort will eventu
ally intervene to initiate nature's pond 
and forest cycle once again. • 
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News and Commentary 

NPA Urges Protection 
From Everglades "Salting" 

Conservationists have been deeply con
cerned over the prospective opening of 
the so-called Aerojet Canal (Canal 
C - l l l ) in south Dade County, Florida, 
not far from the southeastern boundary 
of Everglades National Park . Both the 
National Pa rk Service and conservation
ists have felt, on the basis of professional 
geological opinion, that the opening of 
the canal could, given several years of 
drought condition, result in penetration 
of salt water into a large part of the 
southeastern sector of Everglades Pa rk 
by way of the porous Biscayne aquifer 
which underlies i t ; such an intrusion 
would have a serious effect on the ecology 
of that part of the park. The canal has 
been completed save for a "p lug" of 
earth which underlies U. S. Route 1 near 
tidewater, over which a bridge is being 
built. Upon completion of the bridge the 
earth barrier will be removed and the 
canal will be open. 

On April 29, President Anthony Wayne 
Smith of the National Parks Association 
sent the following telegram to Major 
General Jackson Graham, Director of 
Civil Works, Office of the Chief of En
gineers, in Washington: 

"Vitally important that opening of Canal 
111 Dade County Florida at U. S. Route 1 be 
deferred pending provision of salt water bar
rier at that point. Otherwise salt penetration 
into coastal water and aquifers will endanger 
water supplies to Key West, impair private 
property, and destroy large areas of Ever
glades National Park. We shall he happy to 
cooperate with you in finding solutions to this 
problem but request your cooperation with 
conservationists by prompt action to prevent 
this needless damage." 

On May 17, General Graham re
sponded by letter as follows: 

"This will acknowledge receipt of your 
telegram of 29 April 1966 in which you men
tion the desire of the National Park Service 
for a salt water control structure on Canal 
111 where it crosses U. S. Highway No. 1. 

"Previous studies made by our Jacksonville 
District have not shown justification for pro
vision of such a structure; however, in view 
of the National Park Service's continued re
quest for such a structure we are looking into 
the matter again. You may expect a further 
reply to your letter in the near future." 

Leopold Committee Appointment 

The vacancy on the Interior Depart
ment's Advisory Board on Wildlife and 
Game Management, created when Dr. 
Stanley Cain was appointed Assistant 

Secretary of the Interior for Fish and 
Wildlife and Parks , was recently filled by 
Secretary of the Interior Stewart L. Udall 
with the appointment of Dr. Ian McTag-
gart of the University of British Columbia 
as member of the Board. Dr. McTaggart 
is head of the University's Department of 
Zoology, dean of its Faculty of Graduate 
Studies, and a widely known ecologist. 
As noted in the June Magazine (p . 2 0 ) , 
Secretary Udall has presented the Board 
with a new task: a study of the national 
wildlife refuge system which will seek 
an answer to the question of what the 
system ought eventually to be. 

C & O Canal Association 
Favors National Park 

At the 1966 reunion of the C & 0 
Canal Association, which took place at 
Stronghold on Sugarloaf Mountain near 
Frederick, Maryland, April 22, that As
sociation took a position in favor of the 
immediate establishment of a C & 0 
National Historical Pa rk without waiting 
for a recreation area and against all 
Army-type dams on the Potomac. The 
text of the C & 0 Canal Association's 
statement was as follows: 

"The C & 0 Canal Association wel
comes the recent proposals for the preser
vation of natural beauty, green space 
protection, free-flowing rivers, and the 
establishment of parks and similar reser
vations on the Potomac and its tribu
taries, and recommends full public 
discussion and appropriate action. 

"The Association feels however that a 
well-considered order of priorities should 

be established, because these projects 
cannot all be undertaken at once with 
available funds. 

"Of primary importance, in our judg
ment, would be the prompt establishment 
of the long-proposed C & 0 Canal Na
tional Historical Park with reasonable 
enlargment of its boundaries. 

"A dozen years and more have elapsed 
since the original C & O Canal hike from 
Cumberland to Washington to defend 
the Canal against the lengthwise highway 
which was proposed at that t ime; we 
were successful in killing the highway 
project. 

"Ever since that time, however, the 
Canal has been endangered by proposals 
for large dams on the main river. 

"The time has come, indeed has long 
since passed, when the question of a 
C & 0 Canal National Historical Park 
should be settled by decisive affirmative 
action; this would be the first long step 
toward the preservation of the Canal 
itself and the recreational, scenic and 
open-space values of the Potomac valley. 

"The C & 0 Canal will not be safe, 
however, even after the Park has been 
established, until a comprehensive pro
gram for the management of the water 
resources of the Basin has been adopted, 
based on the purification and re-use of 
water, not on storage for water supply 
or the dilution of pollution; such a sys
tem will eliminate the need for Army-
type reservoirs anywhere on the Potomac. 

"We reiterate the established policy 
of this Association against any dams of 
the Army Engineers type in the Potomac 
River Basin. They will destroy the beauty 
of the stream valleys they inundate; will 
drive out human beings; will leave deep 

(continued on page 20) 

A Citizen's Voice in Government 

Organizations like the National Parks Association, which enjoy special priv
ileges of tax exemption, may not advocate or oppose legislation to any sub
stantial extent. 

Individual citizens of a democracy, however, enjoy the right and share the 
responsibility of participating in the legislative process. One of the ways 
citizens of a democracy can take part in their government is by keeping in touch 
with their representatives in the legislature; by writing, telegraphing, or 
telephoning their views; by visiting and talking with their representatives in 
the national capital, or in the home town between sessions. Every American has 
two Senators and one Congressman with whom he may keep contact in this 
manner. 

The best manual of information for such purposes is the official Congressional 
Directory, which can be bought through the Government Print ing Office, Wash
ington, D.C. 20402, at the price of §3.00 for the regular edition or §4.75 for the 
thumb-indexed edition. It tells you who your senators and congressmen are, and 
lists the membership of the various Congressional committees. It also gives full 
information on the personnel of the various executive bureaus of the government. 
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drawdowns of water-levels, defacing the 
area, even if proposed for water supply 
alone; and contrary to pretensions, they 
are undesirable and unnecessary for 
recreation. 

"We urge that the Potomac be made 
one of the first model river basins to 
demonstrate the feasibility of the com
plete elimination of pollution, and the 
purification and re-use of water wherever 
necessary. 

"The people of the Washington Metro
politan area and the entire Potomac 
Basin have waited long and patiently for 
a C & 0 National Historical Park . There 
should be no further delay in taking this 
essential step in the protection of the 
beauty and the habitability of the main 
valley of the Potomac River." 

Oil-Shale Research 

Successful completion of the first stage 
of a multimillion dollar oil-shale research 
program being conducted by private in
dustry at a Colorado installation leased 
from the Department of the Interior, and 
institution of the second stage was an
nounced recently by Secretary of the In
terior Stewart L. Udall . 

The Secretary said that he has been 
notified by the manager of the research 
program, now under way at an installa

tion formerly operated by the Depart
ment's Bureau of Mines, that the pro
gram's first stage was completed on April 
7. Results thus far apparently have been 
encouraging, the Secretary said, noting 
that the six oil companies cooperating in 
the program have unanimously agreed to 
proceed with stage two, for which the 
budget has been enlarged from the $3 
million originally contemplated to $4.5 
million. 

Under stage one the Bureau of Mines 
oil-shale facility at Anvil Points, near 
Rifle, Colorado, was reactivated after 
having been maintained on a standby 
basis by the Bureau since 1956. Extensive 
experiments were performed using the 
two small (6- and 25-ton) shale retorts 
at Anvil Points, and limited research was 
conducted on the mining and crushing 
of shale. Originally scheduled to last 18 
months at a cost of $2 million, the first 
stage was expanded to a two-year, $2.7 
million project. 

In stage two experiments will be con
ducted with the Bureau's large 150-ton 
per day retort, and approximately half 
a million tons of shale will be mined in 
stepped-up research on mining and crush
ing techniques. The ultimate aim of the 
program, Secretary Udall has noted, is 
to perfect the technology needed to pro
duce shale-oil products commercially from 
the nation's vast Western shale deposits, 

which contain more than two trillion bar
rels of oil equivalent. Pioneering research 
on producing oil from these deposits was 
conducted by the Bureau of Mines at An
vil Points between 1944 and 1956. 

In May, 1964, under authority granted 
by Congress, the plant was leased for five 
years to the Colorado School of Mines 
Research Foundation, Inc. The founda
tion, in turn, contracted to perform re
search for the six industrial firms: 
Socony Mobil Oil Company, Humble Oil 
and Refining Company, Continental Oil 
Company, Pan American Petroleum Cor
poration. Phillips Petroleum Company, 
and Sinclair Research, Inc. Under terms 
of the lease, Government observers have 
free access to the Anvil Points plant and 
to all data obtained from the research. 
The Government also receives the right 
to use any patentable developments in 
oil-shale mining, crushing, and retorting, 
and to disclose such developments three 
years after the conclusion of the phase 
of research in which the developments 
occurred. The same conditions apply to 
publication by the Government of re
ports on the research in general. 

Dr. Edward H. Graham 

The National Parks Association lost a 
good friend and valued trustee during 
mid-May with the death of Dr. Edward 

Fourteen New Sites Declared Eligible for Registration as Natural Landmarks 

Secretary of the Interior Stewart L. 
Udall has approved 14 more sites as 
Natural Landmarks after their recom
mendation by the National Parks Ad
visory Board at a spring meeting in 
Washington, D. C. Total of such sites 
now stands at 54 under the Registered 
National Landmark program initiated in 
1964. 

The 14 new sites a r e : Willcox Playa, 
Cochise County, Arizona; Rainbow Ba
sin, San Bernardino County, California; 
Edgehill (Marshall T r a c t ) , Floyd County, 
Georgia; Monhegan Island, Lincoln 
County, Maine ; Bug Creek Fossil Area, 
McCone County, Montana; Glacial Lake 
Missoula, Sanders County, Montana; The 
Great Swamp, Morris County, New Jer
sey; John Day Fossil Beds, Oregon; 
Ancient River Warren Channel, Roberts 
County, South Dakota, and Traverse and 
Big Stone Counties, Minnesota; Reelfoot 
Lake, Lake and Obion Counties, Ten
nessee; Mima Mounds, Thurston County, 
Washington; Como Bluff, Albany and 
Carbon Counties, Wyoming; Lance Creek 
Fossil Area, near Lusk, Wyoming; and 
Tillett Fossil Area. Bighorn County, Wy
oming. 

Monhegan, a gemlike island off the coast of central Maine, is one of a group of 14 sites 
recently approved as eligible for Natural Landmark status. View below shows part of the 
eastern coast of Monhegan Island, where red spruce maintains a footing on rocky headlands. 

NPA staff photograph 
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H. Graham, internationally-known scien
tist and conservationist. During his trus
teeship Dr. Graham had also served the 
Association as consultant in ecology, 
having heen, before retirement, chief of 
the Biology Division of the Soil Conser
vation Service in the Department of Agri
culture. After retirement, Dr. Graham 
had accepted the office of Chairman of 
the Commission on Ecology of the Inter
national Union for the Conservation of 
Nature and Natural Resources, and con
servationists felt that the June meeting of 
the IUCN in Switzerland might well have 
seen him president of that organization. 

Annual Meeting of the 
National Parks Association 

The annual meeting of the National 
Parks Association for 1966 was held at 
Association headquarters in Washington. 
D.C., on May 26. Agenda for the meeting 
included the comments and reports of 
several of the Association's officers, com
mittee chairmen, and consultants: the 
election of trustees, officers, and executive 
committee; general discussion of park 

UNSPOILED! 
Crestmont Inn, at Eagles 
Mere, Pa., is different 
from other places. Away 
from crowds and busy 
turnoikes. it abounds with 

towering hemlocks and secluded 
walks in a setting of great nat
ural beauty, topping an altitude 
of 2200 ft. Golf on sporty 18-

hole Country Club course or our 3- par course. 
Swim in our heated pool or the mountain lake. 
Go sailing or lawn bowling. Play tennis (6 
courts, pro). Gift shop. Concerts. Picnics. 
Supervised playground for tots; planned teen
age activities. Rooms and cottages. Write jot 
color folder. 

dfaitrntflm 
107 Lake Drive, Eagles Mere, Pa. 17731 
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SLUMBER MATTRESS 
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Civil Defense sleeping quarters. 

Full size nir mattress built to 
military specifications. Packs 
small, easy to carry, blows up 
big and is unusually comfort
able. Inflates to 24" x 74"—fits 
all sleeping bags. Weight only 
2v4 lbs. ! Extremely durable— 
Highly abrasive resistant Du 
Pont Nylon fabric is double 
rubber coated for perfect air 
seal. Six separate air compart
ments for firm—even support. 
Easily inflated with pump or 
mouth. 

RUBBER FABRICATORS, INC. 
GRANTSVILLE WEST VIRGINIA 

and conservation problems; and discus
sion of matters presented by members. 

Lawrence C. Merriam, Jr., trustee of 
Missoula, Montana, was elected to the 
post of Vice-Chairman, Board of Trustees 
and Executive Committee, while the fol
lowing persons were elected members of 
the Board of Trustees: Mrs. Richard E. 
Byrd, Berryville, Virginia; Patrick D. 
Goldsworthy, Seattle, Washington; Grant 
McConnell, Chicago, Illinois; William H. 
Wilcox, Philadelphia, Pennsylvania; and 
Francis A. Young, Washington, D. C. 

The annual meeting was followed by 
a social gathering of Trustees, staff mem
bers, and friends of the Association at 
Stronghold, on Sugarloaf Mountain not 
far from Frederick, Maryland. Strong
hold is the beautiful estate of the late 
Gordon Strong, and is administered by 
the non-profit organization Stronghold, 
Inc., whose invitation to the Association 
on this and several such occasions in 
past years is deeply appreciated. 

National Park Service 
Golden Anniversary Dinner 

On August 25, 1916, the Congress 
passed an Act to establish a National 
Park Service in the Department of the 
Interior to administer a growing system 
of national reserves. In honor of that 
momentous event, many of the national 
conservation organizations, with the Na
tional Parks Association as principal 
sponsor, will hold a Golden Anniversary 
reception and dinner at the Statler-Hilton 
Hotel in Washington on the evening of 
August 25. Following the reception and 
dinner it is anticipated that there will 
he several speakers, including, it is 
hoped, the Secretary of the Interior, the 
Director of the National Park Service, 
and NPA President Anthony Wayne 
Smith. 

A steering committee for the occasion 
has been formed, consisting of Anthony 
Wayne Smith of the National Parks 
Association, chairman; C. R. (Pink) 
Gutermuth of the Wildlife Management 
Institute, secretary; Stewart M. Brand-
horg of The Wilderness Society; Joseph 
M. Penfold of the Izaak Walton League 
of America, Inc. ; Thomas L. Kimball of 
the National Wildlife Federation, and 
Russell E. Train of the Conservation 
Foundation. 

Clean Water Workshops 

The Izaak Walton League of America, 
719 13th St. N. W., Wash., D. C. 20005, 
and thirteen other cooperating organiza
tions will hold a series of Citizen Work
shops on Clean Water for America, de
signed to inform the public of water 

quality standards. An initial seminar was 
held in June at the University of Mary
land, College Park, Maryland; other 
workshops are planned for early fall. 

A Wilderness Hearing 

The Forest Service has announced 
that a public hearing in regard to 
classification of the Devil Canyon-Bear 
Canyon Primitive Area as the San 
Gabriel Wilderness under provisions of 
the Wilderness Act will he held begin
ning at 9 a.m. on July 27, 1966 in the 
auditorium at Eaton Canyon Nature 
Center, 1750 North Altadena Drive, 
Altadena, California. 

CALVERT 9 SCHOOL 

THE SCHOOL THAT COMES TO YOU 
If you live in an isolated area, Calvert 
approved home-study courses can provide, 
by mail, a sound education for your child. 
Helpful step-by-step instructions. Kinder
garten through 8th grade. Children may 
start any time, transfer easily to other 
schools. More than 100,000 children have 
used Calvert courses. Often used to enrich 
the educational experience of the above-
average child. Also ideal for use in foreign 
countries. 61st year. Non-profit, write for 
catalog. 

39 E. Tuscany Rd., Baltimore, Md . 21210 
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An Abundance of Alternatives 

(continued from page 2) 
We have expressed our interest in help

ing the Pacific Southwest get what it 
wants in the way of water and power. 
And yet. what Darwin Lambert has called 
the eternal growth mania may not be a 
permanent component of the American 
culture. As congestion becomes more op
pressive, customs may change, and popu
lation may be stabilized. Not economic 
expansion, in that case, but economic im
provement with differential contraction 
(tobacco, alcohol, television, big con
struction, and other narcotics, for ex

ample ) , coupled with selective expansion 
(schools, l ibraries, teachers, artists, rec
reation, mental health) may comprise a 
new pattern. Crowding, and its support
ing facilities, (super-highways, super-
dams, and urban sprawl and demoli
t ion) , may become unpopular . 

Meanwhile, rumblings of considerable 
objection from the Pacific Northwest are 
heard, suggesting that the transfer of 
water from southern California to Ari
zona and from northern California to 
southern California, leading to further 
transfers from the Columbia River Basin 

to northern California, may meet with 
powerful resistance. 

Under these circumstances, as we have 
noted, a comprehensive re-examination of 
the water and power problems of the 
Pacific Southwest seem possible before 
action is taken on either the Bridge or 
Marble Canyon projects. 

A more realistic approach than hydro-
power, based on one or more of the 
numerous alternatives suggested, might 
get water into southern California and 
central Arizona faster than can be ex
pected by insistence on two out-moded 
and destructive dams. 

—A.W.S. 

Dump In Nation's Capital Is Transformed Into Neighborhood Park 

On May 18, Mrs. Lyndon B. Johnson 
dedicated the new Watts Branch Park in 
the Deanwood section of Northeast Wash
ington, D. C. Less than a year ago this 
pleasant, landscaped area was a neigh
borhood dump, filled with discarded auto
mobiles, garbage, and other refuse; 
decayed wood and old refrigerators clut
tered the little stream that trickles 
through the 36-acre area in one of the 
capital 's more crowded urban residential 
districts. 

In an effort to clean up the dump and 
turn it into a neighborhood park, Mrs. 
Johnson secured the aid of Laurance 
Rockefeller, who donated $111,000 for 
shrubs, building costs, and playground 
equipment. Neighborhood Youth Corps 
workers removed the debris and planted 

flowers. Rustic stepping-stones were 
placed across the stream. Benches were 
constructed near the water. In all, Mr. 
Rockefeller's gift helped to beautify and 
equip eight acres of the new Watts 
Branch Park . 

At the dedication ceremony, attended 
by Mrs. Johnson, Mr. Rockefeller, Sec
retary of the Interior Stewart L. Udall, 
officials of the National Capital Region 
of the National Park Service, and many 
neighborhood organizations and residents, 
it was made clear that Watts Branch 
Park is to serve as an experiment in 
urban beautification. Mrs. Johnson told 
the crowd of more than 1500 spectators 
that '"The success of any beautification 
program depends, not only upon the 
donor, hut upon the residents . . . how 

strongly they want it, how they get be
hind it." Mr. Rockefeller added that "The 
test of Watts Branch is not how the park 
looks today, but how people treat and 
enjoy it. I hope you people understand 
that if you use this park and take care 
of it . . . it will be a success." 

To help residents of urban areas un
derstand the importance of neighborhood 
parks such as Watts Branch, the city 
plans to distribute anti-litter and beauti
fication booklets in District schools, and 
to carry out other educational programs. 
Presumably if Watts Branch Park is a 
success other unsightly areas in Wash
ington's residential districts will possibly 
undergo a similar transformation, hope
fully inspiring other cities to follow this 
example of urban beautification. 

At left, Watts Branch in Deamcood section of Washington, D.C., before cleanup; at right, area after arrival of neighborhood Youth Corps. 

Nation/it Park Service photographs: Abbie Roue 
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Review 

D E P T H S OF THE E A R T H : CAVES AND 

CAVERS OF THE UNTIED STATES. By Wil
liam R. Halliday, M.D. Harper & Row, 
New York City. 1965. 398 pages, illus
trated. S7.50. 

Because they are very much a part of 
the North American landscape, the caves 
of our continent have heen explored from 
the earliest times. Present-day explorers 
and scientists are discovering more and 
more traces of the Pre-Columbian Indians 
who were the first to probe the under
ground wilderness. Those agrarian pa
triots of Virginia, George Washington 
and Thomas Jefferson, wrote of the caves 
they discovered. Their many nameless 
contemporaries who pushed westward 
into Kentucky and onto the Cumberland 
Plateau found numerous caves. These 
caves produced many colorful additions 
to regional folklore; more practically, 
some of them produced nitrates for gun
powder, the essential ingredient in the 
taming of the American wilderness. From 
these pioneer beginnings the subter
ranean exploration of the United States 
has proceeded at a steady pace, gaining 
maturity during the past three decades. 
Today speleological effort is progressing 
with the systematic study of cavern sys
tems tens of miles in length. It is this 
recent work especially that is traced in a 
lively and readable fashion by William 
R. Halliday in his second major cave 
hook, Depths of the Earth. 

No book today contains so much new 
material about caves and the cavers of 
the United States. Well-illustrated chap
ters present the diverse exploratory prob
lems of the lava-tubes of the West, the 
water-filled sinks and caves of Florida, 
the long and oft-fatiguing walking-caves 
and crawls of Kentucky, Indiana and 
Tennessee, the deep pits of the South
east, the guano caves of the Southwest, 
and ice caves of the northern Rockies. 
In each case Dr. Halliday has described 
the subterranean challenges with refer
ence to the major explorers, thereby 
compiling an exploratory compendium 
unequalled in the cave li terature of this 
country. Depths of the Earth necessarily 
omits some of the human drama because 
of this comprehensive coverage. Neverthe
less, Dr. Halliday gives his readers a true 
sense of the essence of caving. As in 
mountaineering, scientific interest and 
recreation are often inseparable; but the 
purely recreational caver never needs 
apologize for his avocation. As for ex
ploration—although the surface of the 
United States is now well known—caves 
offer great opportunities for adventure 

of a uniquely satisfying sort, for here 
are available thrills of discovery which 
parallel those felt by the explorers of 
continents in times past. 

Conservationists reading Depths of the 
Earth will learn that reclamation all too 
frequently proceeds without regard for 
cave resources. Four cave areas in the 
national park system are discussed— 
Carlsbad Caverns, Mammoth Cave, Jewell 
Cave and Wind Cave. A significant fact 
emerges from these accounts. In two cases 
the National Park Service did not at 
first realize what it possessed. Jewell 
Cave was almost sold before determined 
exploration revealed its true scenic and 
wilderness value. The Flint Ridge Cave 
System in Mammoth Cave National Park 
is the world's longest; only about a fifth 
of its potential has been explored, yet 
most of the more than fifty miles now 
mapped was undiscovered when the park 
was established. Land management ex
perts should consider the message about 
limestone regions implicit in these two 
chapters of Dr. Halliday's book. 

I have been deeply involved in the 
direction of the scientific and exploration 
programs in the Flint Ridge Cave Sys
tem, and because of this I read much 
between Dr. Halliday's printed lines. To 
those of us in speleology, he directs a 
special message which is both a com
mendation and a challenge. We know that 
no cave or limestone region is ever com
pletely explored. Continued probing by 
American explorers will reveal still 
greater underground wonders, for we are 
on the verge of great discoveries. Let us 
hope that as we return to the caves again 
and again, there will always be explorers 
to chronicle our labors as well as Dr. 
Halliday has in Depths of the. Earth. 

Philip M. Smith, Director 
Cave Research Foundation 

T H E 
C O N S E R V A T I O N DOCKET 

DURING MAY PRESIDENT JOHNSON TRANS-
mitted to Congress for consideration a pro
posed amendment to the 1967 budget which 
would reduce the Corps of Engineers civil 
works construction program by $7,490,000. 
The amendment would, however, increase by 
$1,500,000 Corps funds for emergency con
struction to prevent recurrence of serious 
water shortages in Everglades National Park 
in Florida. Corps officials have indicated that 
this amount of money could be used during 
the next year to enlarge and improve canals 
leading from Lake Okeechobee to Everglades 
Park. 

A proposal for a new national park has 
been introduced by Senator Frank Church, 
who also introduced at the same time a bill 
to establish a national recreation area in 
the vicinity. S. 3294 would create a Saw

tooth National Park of 380,000 acres in 
Idaho; S. 3295 would create a recreation 
area of 350,000 acres. Public hearings have 
been held on the bills by the Senate Subcom
mittee on Parks and Recreation. 

Rep. Saylor has introduced H. R. 14922 to 
establish a stream-preservation system and to 
protect streams under study for preservation 
from Federal Power Commission hydropower 
licenses or dam construction. To the House 
Committee on Interior and Insular Affairs. 

A group of bills which would, in general, 
authorize the Interior Secretary to "make 
disposition of geothermal steam and asso
ciated geothermal resources" has been in
troduced at various times during the first and 
second sessions of the 89th Congress. The 
Interior Secretary would be authorized to 
issue leases for development and utilization 
of geothermal steam and "associated geo
thermal resources" on Interior lands and also 
on lands under jurisdiction of the Agriculture 
Department with the consent of that agency. 
The bills are: S. 1674 (Bible); H.R. 7334 
(Hosmer) ; H.R. 10204 (Baring), and H.R. 
15194 (Saylor). Only Representative Saylor's 
bill appears to specifically prohibit such de
velopment on national park lands and other 
Interior lands such as fish hatcheries, wildlife 
refuges, wildlife ranges, game ranges, wildlife 
management areas, or waterfowl production 
areas. Hearings have been held on the House 
hills, which are in the Interior and Insular 
Affairs Committee's Subcommittee on Mines 
and Mining. 

CLASSIFIED ADVERTISING 
20d per word—minimum $3. Payment 

must be enclosed with all orders. 

CANOE TRIPS—in famed Quetico-Superior 
wilderness! Complete or partial outfits at 
low daily rates. Beginners welcome. Free 
canoe trip planning kit. Border Lakes, Dept. 
K. Box 569, Ely, Minnesota. 

Collapsible FARM-POND-FISH-TRAPS: An
imal traps. POSTPAID. All caught uninjured. 
Free information. SHAWNEE, 3934F Buena 
Vista, Dallas 4, Texas. 

ENJOY Backpack Camping. Free booklet 
tells how. Gerry, Dept. 16, Boulder, Colorado 
80302. 

LOS PINOS RANCH, Cowles, New Mexico, 
northeast of Santa Fe, Pecos Wilderness 
Area. Accommodates 14 in a relaxed atmos
phere. June to November. No poisonous in
sects, snakes or mosquitoes. Magnificent 
riding, fishing, excellent food. Address until 
May 15, 31 De Hart Street, Morristown, New 
Jersey 07960. 

PERSONALIZED PRINTING. 1000 Name, 
Address Labels, $1.00; Pocket Rubber Stamp, 
$1.00; 50 Parcel Post Labels, $1.00; 100 Post 
Cards, $1.25. (Three Lines Only.) Postpaid. 
BEDARD PUBLICATIONS, Box 5215-NP, 
Detroit, Michigan 48236. 

SNOWMASS LODGE, ASPEN, COLO
RADO. Relaxed ranch living in the incom
parable beauty of the Colorado Rockies. 
Write Snowmass Lodge, Box N-802, Aspen, 
Colorado. 

TRAILPACKERS—Send 10c- for our catalog 
of lightweight camp and trail tested camping 
gear. Smilie Company, 30 Jessie Street, San 
Francisco. 
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Photograph by E. C. Rockwell 

In the more exposed situations of our Southwestern mountains the bristle-
cone or foxtail pine resists centuries of elemental hostility like a living fort. 

SCATTERED THROUGH THE UNITS of America's great national forest system there are 
many areas protected by the United States Forest Service for their special values; 

for outdoor recreation, public education, scientific study, or combinations of all of 
these. The Ancient Bristlecone Pine Forest in the high, arid, cold country of California's 
Inyo National Forest, where the photograph above was taken, is one such area accorded 
special protection; it preserves not only a living botanical record of the past forty 
centuries but also man's successful interpretation of the record. 

THE NATIONAL PARKS ASSOCIATION takes a keen interest in such specially protected or 
preserved bits of America, and is constantly on the alert to help when intrusion threatens. 
You can assist the Association in such work in any of a number of ways: by contributing 
to the Association's general funds over and above regular dues; by remembering the 
Association in your will; or by helping secure new Association members. All dues over 
and above basic annual dues, and all contributions, are deductible for Federal income 
taxation, and gifts and bequests are deductible for Federal gift and estate tax purposes. 

National Parks Association 

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


