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OREGON CAVES

INTRODUCTION

Three tired men unsaddled their horses where the mountain stream disappeared into the
ground. They had fought their way 15 miles over wild, rugged mountains since leaving
Williams Valley at dawn. Yet rest was far from their minds. Hurriedly they stuck tallow
candles into lanterns made from tin cans, untied a lariat from a saddle, then walked down the
valley. They stopped where the stream, now larger, reappeared from a shadowy crevice under
a cliff.

"This must be it," said one of them eagerly, "just like Davidson said." And with mixed
feelings of excitement, fear, and the overwhelming grip of adventure, they followed
flickering candlelight into the dark opening. Tales of persons lost for days in other caves
were fresh in their minds, so they uncoiled a ball of string as they went. Later they could
follow it back out.

Soon they knew the Davidson story was true, more than true. Crawling from one chamber to
another, they found a fairyland of weird grottoes and exquisite stone formations—pillars and
spires, drapes, frozen waterfalls and grotesque forms—in shapes and sizes beyond their
imaginations. Some they named from resemblance to familiar objects. At others they could
only stare in awe and wonder how can it be? Using the rope in steep places, they probed
upward into another level of caverns where they were thrilled to find even more elaborate
formations. At one place they wrote their names and the date, July 11, 1879. Here and there
they saw evidence left by the few others who had entered the cave in the five years since it
was discovered by their neighbor, Elijah Davidson. On and on they explored, returning to the
entrance only when their last candle was growing short. Outside, stars lighted a midnight sky.
Exhausted, happy, they vowed to return, then fell into bedrolls.

Thus early visitors responded to the lure of Oregon Caves. to see the unseen and to know the
unknown. Today, thousands of people enjoy the caves under less demanding circumstances.
Yet the joy of persona discovery endures. For each visitor about to enter the cave, the thrill
of learning something new and interesting about the earth beneath us is born anew.

Throughout the world, caves loom large in the scope of history. Early man used them as
dwelling and fortifications. Fugitives hid in them and thieves used them to cache their loot.
Others have found them fine places to grow mushrooms. During the War of 1812 and the
Civil War, Americans mined certain caves for saltpetre which was desperately needed to
make gunpowder. Much of our knowledge of long extinct mammals has been gleaned from
perfectly preserved remains, and even prehistoric drawings, uncovered by cave-probing
scientists.

To most of us, however, the greatest value of caves is the delight of seeing the strange
beauties wrought by nature through countless centuries. And from this comes the challenge to
understand the imperceptibly slow, relentless forces which produce them. This booklet
sketches the processes which form, alter and eventually destroy caves. It isan attempt to
share present knowledge with those who visit Oregon Caves National Monument.
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Before going on, let us define the word cave as we consider it here. True caves are formed in
soluble rock—Ilimestone, marble, gypsum or dolomite. They usually contain some
redeposited mineral in the form of stalactites, etc. As most caves occur in limestone, the term
limestone cave is often used to describe any true cave, even though it may actually occur in
dolomite or marble. The cave-forming process will be basicaly the same for either type of
soluble rock. We exclude from this definition mines, lava tubes, ice caves, and sandstone
depressions such as those used by cliff-dwellers in the Southwest. While they are "holesin
the ground,” they are formed in different ways than are the limestone type caves, and
therefore are not usually referred to in geological discussions of caves.
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OREGON CAVES

HOW OREGON CAVESWERE FORMED

The Raw Material — Rock

If we could turn back some 180 million years into geologic time, we would find the North
American continent a much different place. This was the Triassic Period. Early dinosaurs
thrived in primitive forests over much of the United States. The area around southwestern
Oregon was not yet part of the continent; it was a shallow arm of the sea. Smoldering
volcanoes jutted out as cone-shaped islands or poured forth fumes and lava from the distant
mainland.

During quieter centuries the age-old process of life and death went on within the sea waters.
Fish, clams, coral—even tiny one-celled creatures too small to be seen—extracted a mineral
called calcium carbonate from the water. With it they built bones, shells and skeletons. When
these animals died, their hard parts settled to the ocean bottom. Gradually, layers of calcium
carbonate were built up.

At the same time certain chemical functions of ocean plants extracted carbon dioxide from
the water and caused still more calcium carbonate to precipitate and add to the sediments.
The layers deepened. Eventually the weight of overlying sediments and the ocean above
compressed them into a rock called limestone.

In different parts of the sea, and under varied conditions, other ocean sedimentswere
deposited. Near the shore, wave-swept sand accumulated and eventually became sandstone.
Fine silt and clay carried to the sea by rivers settled in bluish layers which were to become
shale. Near rocky headlands, course gravel deposits became cemented into a hard mass called
conglomerate.

This steady formation of sedimentary layers was periodically interrupted by volcanic activity.
Heavy clouds of volcanic ash and fragments settled into the sea. Molten lava poured into
shalow bays or welled up from subsurface volcanoes to mix with calcium carbonate muds.
When volcanism subsided, the seas went back to the quiet deposition of limestone. Today at
Oregon Caves we find evidence of this interbedding of sedimentary and volcanic materials.
An example of such interbedding can be seen above the parking area near the Chateau.

Thus mixed deposits of volcanic and ocean sediments continued to collect for several million
years. Apparently this steady transfer of material from one part of the earth's crust to another
created a crustal imbalance. The edge of the continent was under a strain. Then, like an
accordion, a tremendous folding of the lands along the Pacific Coast occurred.

The floor of the sea was lifted above the ocean's surface to form anew coast linein this
vicinity. Violent stresses in the earth's crust created intense heat and pressure which changed,
or metamorphosed, the rocks. Shales were altered to date. Sandstone became quartzite.
Limestone became the marble so important to Oregon Caves. Even the volcanic materials
were altered considerably from their origina form. The resultant geological belt composed of
inter-bedded layers of date, quartzite, marble, and metamorphosed volcanics is known as the
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Applegate Group.

After the uplift, there was a long period of crustal stability. The folded mountains were
eroded away and the area became a flattened plain near sea level. Asaresult, its streams
were sluggish and meandered slowly to the ocean. Then, in various stages, the plain was
uplifted in another period of crustal adjustments which produced a flat-topped plateau, so to
speak, known as the ancient Klamath Peneplane. This restored the vigor of the stream
erosion, which helped at times by glacier sculpture, dissected the plateau into the mountains
we know today. The Siskiyou Range surrounding Oregon Caves National Monument is part
of the Klamath Mountain System.

Let us focus on one of the ancient marble layers of the Applegate Group, for this is the rock
strata in which Oregon Caves were formed. It is actually a narrow, tilted belt, varyingin
thickness up to 400 feet. It dips eastward into the earth at an angle of about 60° and can be
followed in a southwest-northeast direction for about 4 miles along the west shoulder of Mt.
Elijah (see illustrations on the opposite page). Examination of the marble layers inside the
exit tunnel or the outcrop at the beginning of Cliff Nature Trail reveals many fractures caused
by the stresses of upheaval. Some are vertical cracks, but there are also many cross fractures
at varying angles.

Marble outcrop at cave exit.
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Piece of Oregon Caves marble—8 inches wide

When tested for chemical composition, Oregon Caves marble samples have averaged 93
percent pure calcium carbonate (CaCO3). Its bluish color is derived from the remaining

percentage of impurities. Without these, it would be white. A good example of nearly pure
calcium carbonate is the white chalk used on blackboards.

Without this belt of soluble marble, and without the fractures within it, natural processes
could not have produced the "Marble Halls of Oregon.” It is the foundation, the framework,
and the raw material of the caves.
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OREGON CAVES

LIFE IN THE CAVES

If the Indians of southwest Oregon knew of Oregon Caves they left no evidence of the fact.
Possibly its remote and rugged setting was too far away from their normal haunts near the
fertile valleys and salmon-rich rivers. Or they may have known of the cave, but superstitions
forbade their entering it. To our knowledge, Elijah Davidson was the first person to penetrate
its depths.

Other creatures used it regularly. Bears, mountain lions, coyotes, bobcats, skunks and other
predators found the outer chambers ideal dens or resting places. Within the "twilight zone"—
the galleries near the surface where some light penetrates—rodents of several kinds entered
freely and even made nests. Today, we find the industrious woodrat still gathering mounds of
sticks, leaves, flashbulbs, and hairpins to store near the 110-foot exit. Mice and rabbits are
frequently seen in the cave. Occasionally the tracks of the ringtail betray his secretive hunting
trips into the cave. In 1935, even a mountain beaver was found in the Ghost Room.

However, there is only one mammal truly adjusted to normal living inside the dark portions
of the caves. This is the bat. (See illustration below). There are eight species of bats that use
Oregon Caves. Most common is the long-eared myotis. None are abundant, and most visitors
do not see them, for this is not a "bat cave" in the same sense as Carlsbad and other caves.
Also, the bats prefer the undisturbed sections of the caves, where people seldom enter. In
spite of this, they attract much interest and are the subject of much discussion. The only
mammal capable of flight, bats are also unique in their ability to fly in total darkness deep
within caves.

This latter skill puzzled scientists for many years until, in the 1930's, it was learned that bats
navigate in darkness by echo-location, a system similar to the Navy's sonar. The animal emits
high-pitched squeaks, above the threshold of human hearing. The echo of the squeaks
bounces off nearby objects and the bat is able to decipher, from a flood of up to sixty echoes
a second, the size, shape, and distance of objects before them. So precise is this system that
the animal is able to locate and capture flying insects in pitch darkness. Not only can they
navigate in the dark, they can also remember echo patterns that help them to return again and
again to the same place deep inside a cave.

They feed at night, eating great numbers of insects. In winter a few of them hibernate in
Oregon Caves and may be easily observed clinging head downward from the wallsand
ceilings for months at a time. During a bat-banding study a few years ago, 750 bats were
fitted with tiny aluminum identification bands and released. To date, however, none of these
bats have been found elsewhere, nor have any foreign bands turned up here. Some bats are
migratory, for each year in late August or September there is an influx of several hundred
that may be seen in the caves for only a few days. Then they are gone again.
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Certain arthropods—millepedes, spiders, moths and small wingless insects called
collemboles are abundant in the "twilight zone" of the caves, where they feed on organic
matter and upon each other. Thus animal life in the cave is more prominent than many people
suspect.

Plant Life

When the cave lights were installed in 1932, conditions were established for the entrance of
another type of life—plants. Carried into the cave by water or air currents, spores of primitive
plants could now germinate and live. Near the light fixtures we find interesting colonies. The
green coating several feet from the lights are clusters of algae. They have no leaves, stems or
roots; in fact they are the simplest and most universal of the earth's green plants. They
require much less light energy than the mosses which grow only a few inches from the lights.
In one or two places we also find fleshy green liverworts which look like blobs of spilled
paint. And now and then we find the cave's highest type of plants, the sword ferns.
Diminutive in comparison with their kin outside the cave, these tiny ferns are nevertheless
able to survive near the lights which burn at least part of every day during the year.
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OREGON CAVES

THE FUTURE

What next? Like lakes and waterfalls, caves are temporary features of the drainage pattern of
an area. The same processes which produce them will eventually destroy them. At Paradise
Lost we see that an appreciable part of the original room has already been filled with cave
deposits. Many side passages in the caves have similarly been blocked off by the
accumulation of flowstone.

On the outside, surface erosion will wear away the roof rock until the caverns collapse. The
rooms will be filled with sunlight and exposed to rapid weathering. The calcium carbonate
that was laid down in the Triassic sea, then lifted into mountains, then changed to calcite cave
deposits, will again be dissolved by water and carried back to the sea. We know this because
remnants of other caves revea the pattern of creation and destruction common to all caves.
The end will not come at Oregon Caves for thousands or millions of years. But it will come.
The work of water and other erosive forces never ceases.

CONSERVATION AND PRESERVATION

Oregon Caves have been set aside as a national monument because of their outstanding
natural features. The National Park Service is charged by Congress to provide for the public
use and enjoyment of the area "in such manner and by such means as will leave it unimpaired
for . .. future generations."

Natural things and natural processes are paramount. Manmade facilities such as trails, lights
and steps are necessary to alow visitors to enjoy the cave. But they are kept at a minimum.
Your guide will ask you not to touch any of the cave formations. This is to keep them from
being stained or broken. Prior to the establishment of the National Monument in 1909, fragile
formations were the object of severe vandalism and thoughtless destruction by souvenir
hunters (see illustration page 31). It is doubly important to preserve the remaining features
for the benefit of those who will come here tomorrow and in later years.

Outside the cave, the Monument is a place where flowers are enjoyed in their natural state
and not picked, where birds and wild animals are unmolested by hunters or trappers. The
forest is undisturbed. On the trails away from the cave area, the hiker may see animals and
plants fulfilling their existence as they did centuries ago. It is to this philosophy that the
national parks and monuments are dedi cated.
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OREGON CAVES

HUMAN STORY

Oregon Caves have been known since a day in 1874 when Elijah J. Davidson went hunting
in the Siskiyou Mountains. The story goes that, after killing a deer, he followed his dog to a
large hole in the mountain. Here he heard sounds of fighting coming from within. Being
undecided as to what to do, he stood waiting—then his dog gave vent to a weird howl, as if
in great pain. Hesitating no longer, Davidson rushed into the opening. He soon found the
chase difficult to pursue without a light, whereupon he resorted to a few matches that he had
in his shot-pouch. Striking match after match, he expected that he would soon be at the scene
of the struggle.

Vandalism: Nature required many thousands of years to create these stalactites. A
thoughtless person needed only afew momentsto destroy them.

Before arriving there, however, his supply of matches gave out, leaving him in the dark.
Davidson finally found his way back to a running stream of water, and following it, came to
the mouth of the cave. Soon after, the dog came splashing down the creek, unhurt. Asit was
well on in the evening, Davidson decided to go back to camp and return the next day. Before
leaving, however, he placed near the entrance to the cave the buck he had recently killed. He
anticipated that a bear would come out for food, eat al it could and then lie down by the
remaining part. Returning early the next morning, Davidson found a monstrous black bear
lying near the carcass of the deer.

Davidson told others of his discovery, and the cave soon became an attraction for the
adventuresome, portions of it being explored and opened. Early interest in commercializing
the cave were thwarted by its remote location, far from roads and populous communities.

In 1907, Joaquin Miller, the "Poet of the Sierra” and Chandler B. Watson, author of
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Prehistoric Sskiyou Island and the Marble Halls of Oregon, visited the cave. They were
highly impressed and promoted the cave as the "Marble Halls of Oregon." Public attention
was aroused and the cave was established as Oregon Caves National Monument on July 12,
1909. (See illustration on page 33).

Appreciable public use was not attained until 1922, when an automobile road was completed
to the caves. The next year, 1923, the Forest Service granted a concession to the Oregon
Caves Company, which has provided public accommodations and cave guide service since
then.

In 1933, the Monument was transferred to the National Park System. Concurrently, the
completion of the 512-foot exit tunnel that same year greatly improved cave tour circulation.
The public use pattern, relatively unchanged for the next three decades, was established after
the opening of the concessioner's chateau building in 1934. The chateau is noted for its
charming architecture, complementing the steep, forested setting.
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OREGON CAVES

ADMINISTRATION

Oregon Caves National Monument is administered by the Nationa Park Service. The
Superintendent of Crater Lake National Park is in charge of the Monument. Inquiriesor
comments about the area should be addressed to him at Crater Lake, Oregon, in the summer,
and Box 672, Medford, Oregon 97501, in the winter. (Web Edition Note: Year-round address
is now: Superintendent, Oregon Caves National Monument, 19000 Caves Highway, Cave
Junction, OR 97523.)
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A visit to Oregon Cavesin 1912

RULES AND REGULATIONS (griefed)

1. No person shall enter Oregon Caves unless accompanied by an authorized guide.
2. Children under 6 years of age are not permitted in the caves. A nursery is provided.

3. The destruction, injury, defacement or removal of any of the natural features, rocks, plants,
or animalsin the caves or Monument is prohibited.

4. No canes, umbrellas or sticks of any kind may be taken into the caves.

5. Dogs and cats must be kept under physical control and are not allowed ontrails or in the
buildings.

6. Careless disposal of trash is prohibited; please use the containers placed nearby.

(Web Edition Note: Cave rules have changed since the publication of this booklet in 1963.
Please consult the park's website for current rules and regulationsto help plan your visit to
Oregon Caves).

THIS 1S YOUR NATIONAL MONUMENT
Please help keep it clean and undamaged for
those who follow you.
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OREGON CAVES

GLOSSARY OF CAVE TERMS

Bacon

A thin sheet of calcite drapery having alternating dark and light bands which give it the
appearance of a strip of bacon. The dark, reddish hands are usually caused by an iron oxide
stain.

Bedding plane
The stratification or meeting place of two different layers ot sedimentary rock.

Blade
A calcite sheet originally deposited in a crack, then later exposed.

Breakdown
Heaps of rubble on a cavern floor caused by the collapse of walls or ceiling.

Calcium bicarbonate
An unstable compound occurring when carbonic acid contacts calcium carbonate.

Calcium carbonate
A mineral with the chemical formula CaCOs.

Calcite
A crystalline form of calcium carbonate.

Carbonic acid
A weak acid occurring as a liquid, having the formula H,CO3, a mixture of carbon dioxide

and water.

Clastic dike
A dike made up of fragments of pre-existing rocks.

Column
A spelecthem formed when a stalactite and a stalagmite meet.

Deposit
A natural occurrence of mineral material, such as an iron ore deposit; or in the vocabulary of
the speleologist, any cave formation originating from deposition.

Drapery
Hanging speleothem in the form of a curtain or drape.

Dripstone
A calcite deposit |eft by dripping water.

Flowstone
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A calcite deposit left by flowing water along a cave wall or floor.

Fracture
A break in rock.

Gallery
An underground passage.

Ground water
Water within the earth, such as feeds wells.

Helictite
A variant form of stalactite which does not hang vertically or which has side growths
resembling twisted roots.

Joint
A crack, which in limestone forms at an angle to a bedding plane. A series of joints often
intersect each other in a four-sided pattern.

Limestone
A rock consisting chiefly of calcium carbonate, usualy an accumulation of organic remains
such as shells.

Marble
Limestone crystallized by metamorphism.

M etamor phose
To change into a different form, such as changing sedimentary rock (limestone) into a
metamorphic rock (marble).

Moonmilk
A rare form of hydromagnesite or calcium carbonate which is semisolid.

Phreatic zone
The region, below the water table, in which rock is saturated with water.

Popcorn
Nodules of mineral deposits formed in such a way as to resemble popcorn.

Rimstone
A calcite deposit around the edge of a pool of water.

Sedimentary rock
Formed from deposits of sediments or from fragments of other minerals.

Shale
A sedimentary rock formed from deposits of clay or silt.

Solution
The process by which a substance is chemically combined with a liquid. Also, the state of
being chemically so combined.

Soda straw
A small, hollow stalactite inside which drops of water descend.

Speleogen
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A cave feature produced by solution of base rock.

Speleologist
One who makes a scientific study of caves.

Speleology
The scientific study of cavesin all their aspects.

Speleothem
A cave feature produced by deposition of mineral

Spelunker
One who explores caves as a sportsman or amateur speleologist.

Stalactite
A calcite speleothem which grows downward, icicle-fashion, as a result of deposition by
dripping water.

Stalagmite
A calcite speleothem which grows upward fromms a cave floor as a result of deposition by
dripping water.

Vadose zone
The region lying between the surface of the earth and the water table. Water which seeps or
flows through this region under the pull of gravity is called vadose water.

Water table
The meeting place of the phreatic and vadose zones. Below it, the rock is saturated with
water; above it, water under the pull of gravity is continuously flowing downward.
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OREGON CAVES

SUGGESTED READING
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