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Introduction
By Merrilee Proffitt

…between ———fools and guide-
books, a man could acquire
ignorance enough in 24 hours in a
country like this to last him a year.

Mark Twain, from A Tramp Abroad

A few years ago, I foolishly allowed myself to think,
that I, a reader, sometimes researcher, and fulltime
nitpicker was qualified to edit this guidebook. I now
know better.

This guidebook is the product of many things that
have nothing to do with my qualities, however. The
outline for the guidebook received much community
review and benefited from the many people that saw
it and shaped the volume you see today. As is true of
cavers everywhere, my colleagues in the Western
Region poured forth words, photos, maps, and wis-
dom. The articles that appear in this book are witty,
scholarly, personal – each author speaks with his own
voice. This guidebook represents a group effort, and
for that I am thankful. Any deficiencies in content or
stylistic consistency are entirely my own.

The guidebook begins with an overview of where
you are (or where you might be) as you hold this
volume in your hands, both in terms of geology of
the surrounding area and the history and background
of California and Porterville.  You will follow in the
footsteps of  John Muir, who inspired the theme for
this year’s convention. The book also contains ample
information on the history of caving in California and
the Western Region.

Of course, it wouldn’t be a convention guidebook
without cave descriptions. We struggled with where
to draw the line for cave descriptions. Limiting our-
selves to Sierra caves seemed shortsighted, but the
entire state was too big. We settled on drawing an
invisible line across the state. Then we tried out dif-
ferent models for presenting the cave descriptions,
and developed a three-subsections framework: Caves
of the Southern Sierra, Caves of the Desert and South-
ern Great Basin, and Sea Caves of Southern Califor-
nia. Within each of these subsections, the caves de-
scriptions are in alphabetical order.

There are gaps in the content. I wanted an article
on Ellis Hedlund and his impact on California cav-
ing; I envisioned a piece on William Halliday’s Caves
of California, a work that this guidebook owes an
obvious debt to. Unfortunately, I assigned these to
myself; too busy to do the research and with too much
good content in any event, dear reader, you are left
to wonder about these important topics.

No introduction is complete without
acknowledgements. I am grateful to David McClurg
for his many talents, not least of which is the beauti-
ful layout in this book. David is a true professional,
and I have been fortunate to have him as a partner in
this endeavor. Bruce Rogers, and Bern Szukalski,
John Woods contributed the bulk of the articles, thus
taking on the real heavy lifting for this book. Lynn
Fielding  pitched in at the end of this process, and is
due special thanks as well. We are fortunate in the
west to have many talented cave photographers, and
I would like to acknowledge Peter and Ann Bosted,
Dave Bunnell, Bill Frantz, David and Janet McClurg,
and John Woods for sharing so many of their photo-
graphs with me. Bob Richards supplied many fine
maps. Ray Beach, Ernie Coffman, J. Aurelia Nelson
pitched in to assist with proofreading the articles. The
amazing Gail McCoy proofread the entire volume at
the eleventh hour. And my husband, Keith Johnson,
assisted with photo production in addition to the usual
husbandly duties of soothing shattered nerves and
playing personal assistant to an increasingly dis-
tracted wife.

This guidebook also has an accompanying CD, a
first for a convention. It’s a shame that the beautiful
and unique caves in this book are largely reduced to
a few black and white representations, so I hope to
have remedied this by making some of more color
photos available on the CD.

Enjoy the caves and the company that make up the
2003 NSS Convention.

Merrilee Proffitt
June 2003
Oakland, California
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Welcome to California and
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Helictite Room, Lost Soldiers Cave, Sequoia National Park. (Photo by D&J McClurg)
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United States Department of the Interior
NATIONAL PARK SERVICE

Sequoia and Kings Canyon National Parks
47050 Generals Highway

Three Rivers, California 93271-9651
(559) 565-3341

IN REPLY REFER TO
N#023

August 4, 2003

Dear NSS Members,

The Cave Management Program at Sequoia and Kings Canyon National Parks is pleased to
welcome the 2003 NSS Convention to the mountains, rivers, canyons, and caves of the Southern
Sierra Nevada. The beautiful parks, monuments, and wilderness areas near Porterville will provide
ample opportunities for outdoor fun and activities during the week.

It is our job, as National Park Service managers, to protect the caves under our care. Please
help us in this task by working with trip leaders, following conservation rules, and staying on
flagged trails.

Be careful in park caves. You are responsible for your safety.  Many area caves have tight
constrictions, potential falls, and are cold and wet. Do not cave beyond your ability and bring
proper equipment. If you have any problems or concerns, talk to your trip leader or exit the cave.

Have a great 2003 Convention and enjoy the wonderful Sierra Nevada!

Sincerely,

Joel Despain
Cave Specialist for Sequoia and Kings Canyon National Parks
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Lettersheet from the Robert B. Honeyman, Jr. Collection
of Early California and Western American Pictorial
Material, Courtesy of The Bancroft Library.
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By Lynn L.Fielding

THE ORIGIN OF A TOWN

For those traveling north to the gold country
in 19th century, the banks of the Tule River
offered a pleasant camping stop. One of
these early visitors in route to the gold coun-
try was John B. Hockett. He would later re-
turn to the area.

Located on the eastern fringe of the river
delta, Porterville owes its development to the
Tule River Station. This was a Butterfield
Overland Stage Line stop along the St. Louis
to San Francisco route established in 1858.
The station and a general store were operated
by Royal Porter Putnam in 1857. There was
a brief disruption to stage service in 1861
during the Civil War.

At this point in time, a hotel was built at the
stop and the location was referred to as Por-
ter Place or Porters Trading Post. The name
would be changed to Portersville in 1871 and
eventually would become Porterville in
1915. In February of 1863, Putnam bought

40 acres of land at a cost of $200 from Peter
Goodhue. The property boundaries were
Mill Avenue on the north to Willow Avenue
on the south, and the J.P. Murry Estate on the
east to Division Street on the west. Due to
the fact that there was a Charles Putnam in
Plano, the town was not named Putnamville.
The location of the former stage stop is now
the intersection of Main Street and Olive
Street in downtown Porterville.

The Yokuts, An Indigenous People
The Yokuts, a local indigenous people, num-
bered approximately 3,000 and were gener-
ally peaceful. There were three subgroups of
Yokuts: Northern Valley Yokuts, Southern
Valley Yokuts, and Foothill Yokuts.

By nature they were hunter-gathers, and
they lived in various areas in the fertile San
Joaquin Valley using the available resources.
Acorns were a staple food and preparation
was quite labor intensive. Seeds, berries,
roots, wild game, and fish added to their diet.
A variety of specialized woven baskets were
utilized for food collection and preparation
(sifting, cooking, and serving), as well as
storage.

A Yokut creation myth tells how the Eagle
is associated with the origin of the Sierra
Nevada and the crow with the Coast Ranges.
Consequently, the Yokut people respect the
valiant and powerful eagle. The first reserva-
tion in the area was 800 acres situated three
miles east of town. In 1874, the Indian popu-
lation was moved to the Tule River Reserva-
tion located eighteen miles southeast of
town. Today, there are approximately 160
Native Americans living on the reservation.

Early water tank on
display at the
Porterville Museum
(Photo by Lynn L.
Fielding).

A History of Porterville

Porterville owes its
development to the
Tule River Station–
a Butterfield
Overland Stage Line
Stop–along the St.
Louis to San
Francisco route.



Part 1–Welcome 15

Volunteer Fire Department
Porterville’s Volunteer Fire Department was
established on June 9, 1890. Putnam was ac-
tive in the fire department’s initial planning
but died in 1889, at age 52, before the fire
department became a reality. The fire depart-
ment was a milestone for the community,
since fire posed a threat to the entire city.
This was especially true in the west with its
limited available water. Fire fighting in
Porterville was an all-volunteer operation,
however, this was considered a prestigious
position.

Early equipment included several hundred
feet of hose, a hose cart, and a chemical tank.
The cart was not horse drawn but pulled by
the firefighters. A tank in Murry Park stored
water which could be released into a red-
wood water line that connected to hydrants
on Main Street. Unfortunately, the slope was
not great enough to provide much water
pressure. Additional water tanks were con-
structed to deal with the low water pressure
problem.

Brick for the fire station, complete with a
bell tower to alert the volunteers, would
come from the Kessing Brick Yard. The Post
Office would later occupy space at the back
entrance to the fire station. Presently, the old
firehouse, located on Main Street, is now the
site of City Hall.

Railroad
John Hockett donated land to promote the
building of a railroad. The Southern Pacific
Railroad steamed into Porterville on May
10, 1988 and brought prosperity to the com-
munity. With rail transportation, land values
increased and local industry benefited.

Numerous small communities developed
along the railroad right of way in 1889.
Lindsay, Exeter, and Dinuba were oriented
to the northwest while Terrabella developed
south of Porterville. A railway depot was
built in 1913. Since 1965, the rail station has
been home to the Porterville Museum.

Industry and Development
Magnesite, (MgCO

3
) was discovered in the

hills north of Porterville, California by

Samuel Gregg George, a physician who also
dabbled as a miner.

However, in 1891 it was William Pitt
Bartlett, a veteran of the newspaper trade,
who saw the mining industry as an opportu-
nity for change. Together with partner
George Stanley, Bartlett would turn the mag-
nesite into a powdered form for use in the
manufacture of newsprint. This would sub-
stantially reduce the cost of production for
the newsprint.

The County Park would be later named for
Bartlett, not for his mining efforts, but due to
his establishment of the local Chamber of
Commerce and area parks.

Bartlett was a key figure in establishing a
granite quarrying operation in Porterville af-
ter retiring from magnesite mining. The
stone would be used in many local buildings
as well as supplied to local stone cutters and
other San Joaquin Valley localities. Tomb-

Mosaic of the first
train in Porterville
on display at the
Porterville
Museum (Photo
by Lynn L.
Fielding).

stones were a major production item.
Partners Clark and Flake would build a

grist mill which would serve as the first
power source for street lights in Porterville.
The grist mill site is located in what is pres-
ently Murry Park.

Atypical Weather
Normal yearly rainfall for Porterville is less
than 12 inches. However, the winter of 1861

The Southern
Pacific Railroad
steamed into
Porterville on May
10, 1988 and
brought prosperity
to the community.
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was an extremely wet year, resulting in a
record 20.8 inches of rainfall. In January of
1862, the Tule River changed course from
northwest to southeast to an approximately
east-west flow. Much of the present commu-
nity of Porterville is built in the abandoned
channel. At this point, the path of the Immi-
grant Trail was changed to what is now Main
Street. A drought struck in 1864 and the Pio-
neer Ditch was constructed to bring water
eastward from the foothills to the city. The
Pioneer Ditch would also serve as a water
supply for the local fire department.

Agriculture
Citrus, grain, and cattle are part of the his-
tory of Porterville. In 1872, laws were
changed to restrict free-range cattle. This al-
lowed grain to be planted in the area without
the threat of damage by roving cattle.

In addition to cattle, sheep, turkeys, and
hogs were also raised in the area. J. Pat
Murry was a cattle rancher who was well es-
tablished in the area before Putnam arrived.
Murry would become the namesake of
Murry Hill and Murry Park. He controlled
the land east of town and later would donate
the land for Porterville’s cemetery. The
former site of his home was located on what
is now the Porterville Municipal Golf
Course.

Other prominent ranchers in the area were
Julius Orton, Tom Fowler, and Henry Mentz,
all of who had settled before Putnam arrived.
Located southeast of town, a portion of
Mentz’s land would later become the site of

the Porterville State Hospital. Porterville’s
first mayor would be Mentz’s son, Wilko.

Deming Gibbons’ wife would plant the
first orange trees in the area. As the trees
bore their first crop in 1869, the oranges sold
for twenty-five cents each as a specialty
item. Gibbons planted a grove of about 60
orange trees in 1870 on the site of the present
day Vandalia School. By 1890, approxi-
mately 300 acres were planted with orange
groves.

November 22, 1895 marks the date of the
first shipment of navel oranges by the
Porterville Fruit Exchange. Citrus packing
structures paralleled the railroad tracks and
served as an illustration of the significance
of citrus along the eastern fringe of the Tule
River. Today, the Tule River is dammed and
five miles east of town, Lake Success pro-
vides a recreational area for the community.

A Modern Community
In 1902, the city of Porterville was incorpo-
rated. The Porterville Chamber of Com-
merce was chartered in 1907 and is strongly
rooted in the local community. A detailed
historical record of the community has been
maintained due to the early establishment of
a newspaper.

The Porterville Recorder was first pub-
lished on May 21, 1908. The Porterville
Messenger preceded the Recorder. Paved
roads came to Tulare County in 1917 and
this resulted in more area visitation.

Highway 65, which trends north-south,
and Highway 190, which is oriented east-

The main
entrance to
Porterville

College
(Photo

by Lynn L.
Fielding).

Porterville College
was established in
1927. It celebrated
its 75th anniversary
in 2002.
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west, were built to serve the community. In
1920, the population of Porterville was
5,000.

Porterville Municipal Airport, southwest
of town, owes its existence to a World War II
airbase first used in 1943. January of 1947
saw the first broadcast of KTIP, a 250-watt
radio station operating on 1470 AM.

Education
Situated in southeastern Tulare County,
Porterville College was established in 1927
and celebrated its 75th anniversary in 2002. It
represents the northernmost campus in the
Kern County Community College District
and serves the needs of Porterville with its
population of 40,000. Presently, the 4,500
enrolled students represent a diverse student
population from Porterville and surrounding
communities. The college’s goal is to be “the
best small community college in California.”

Summary

At an elevation of 455 feet, latitude 36° 04’
15” N, longitude 119° 01’ W, Porterville is
nestled against the Sierra foothills and bills
itself as the Gateway to the Redwoods. The
city benefits from visitors on their way to
Sequoia and Kings Canyon National Parks.

Present day land use includes: citrus
groves, deciduous orchards, beef cattle, cot-
ton, mining, poultry, dairying, and light in-
dustry. This agricultural, livestock, and in-
dustrial use of the area adds to the diverse
mix of the community.

Porterville, with its town motto of “The
Good Life,” hosts an Iris festival each April.
The Iris is the city flower. Each May, true
community spirit shows in shades of orange
and green (the official colors) as Porterville
hosts its fair.

On an historic note, Porterville celebrates
the Butterfield Stage Days and the founding
of the community in October at Bartlett Park.
Although 40,000 people live in the town,
there is still a feeling of small town hospital-
ity in Porterville. Royal Porter Putman’s
home, with wife Mary Packard, at the corner
of Mill and Third, still stands today. Addi-
tions have been made to the original struc-

ture.
For those wishing lighter reading of a fic-

tional nature, there is a book called The
Ghost of Porterville, which even features a
cave.
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By Greg M. Stock
and James G. Moore

Introduction
The geologic history of any mountain
range may be thought of in terms of two
separate but related stories—one concern-
ing the origins of its rocks, and the other
the origin of its shape.

The  first story is recorded in the bedrock
itself, and includes the evolution of materi-
als out of which the mountain mass is
formed.

The second story concerns the range as a
topographic feature, including when and
how it acquired its present elevation and
morphology. This story involves the com-
peting forces of uplift and erosion, and is
principally recorded in the shape of the
landscape and the sediments derived from
it by erosion.

We attempt here to summarize these two
geologic stories, totaling some 500 million
years, for the Sierra Nevada mountain
range of California. The Sierra Nevada has
attracted the attention, and admiration, of
geologists for over a century, and this atten-
tion has led to many theories of how gra-
nitic mountain ranges are formed and
eroded (Moore, 2000). Many of these theo-
ries have withstood the test of time to be-
come broadly accepted, while others are
currently the topic of vigorous debate. In
any case, there remains much we do not
know about the Sierra Nevada, and it con-
tinues to stimulate and challenge those who
study it.

Bedrock Geology, Tectonics,
and Erosional History of the

Sierra Nevada, California,with
an Overview of Cave

and Karst Development

Physical Description
of the Sierra Nevada
The Sierra Nevada (Spanish for snowy
mountain range) is one of the most promi-
nent mountain ranges in North America. It
extends in a northwest-southeast orientation
(~330˚) across much of the length of Califor-
nia, reaching from the Mojave Desert on the
south to the Mount Lassen region on the
north (see Figure 1, p. 16). The range is ap-
proximately 600 kilometers (375 miles)
long, and ranges from 60 to 120 kilometers
(38 to 75 miles) wide.

Flanking the Sierra Nevada on the western
side is the Central Valley of California, a
deep structural basin whose sediment fill is
nearly 10 kilometers (six miles) thick. On
the east, the range is bordered by the vast
Basin and Range Province, a zone of tec-
tonic extension composed of many small
north-trending mountain ranges separated
by normal-fault bounded valleys that
stretches across Nevada well into Utah. Im-
mediately east of the range crest, the south-
ern part of the Sierra Nevada is flanked for
about 160 kilometers (100 miles) by the par-
ticularly long, and exceptionally scenic,
Owens Valley.

The Sierra Nevada slopes gently westward
from the range crest in a broad, low-relief
surface punctuated by deeply incised river
canyons. In the northern part of the range,
the western slope has a relatively uniform
low-angle slope, whereas in the southern
part of the range, in the Sequoia-Kings Can-
yon region, it slopes gently west of the crest
and steepens in the western foothills. The

The Sierra Nevada
(Spanish for
snowy mountain
range) is one of
the most
prominent
mountain ranges
in North America.
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Figure 1. Simplified geologic map of the Sierra Nevada,
California, showing distribution of major rock types and

positions of important geographic features. (Modified
from Wakabayashi and Sawyer, 2001)
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eastern slope, in contrast, drops steeply,
leading to a distinct asymmetry to the range.

Range crest elevations vary from 2,100 to
2,700 meters (6,900 to 8,800 feet) in the
northern part of the range to 4,000 to 4,400
meters (13,200 to 14,400 feet) in the central
and southern part of the range. The mean el-
evation of the crest is 2,500 meters (8,200
feet).

The highest elevations are found in eastern
Sequoia-Kings Canyon National Parks and
decrease rapidly to the south. Mount Whit-
ney, located at the headwaters of the Kern
River, marks the highest point of the range
(and also the highest point in the lower 48
states) at 4,419 meters (14,495 feet).

The height of the eastern escarpment var-
ies from about 1,000 meters (3,200 feet) in
the northernmost part of the range to nearly
3,300 meters (11,000 feet) below Mount
Whitney. The vast alpine area above treeline,
dominated by glacier-carved basins and
jagged peaks, is known as the High Sierra.

Primer on Earth Structure
and Plate Tectonics

Even a simple description of the geologic
history of the Sierra Nevada requires some
understanding of the theory of plate tecton-
ics. Developed in the late 1960s, this unify-
ing theory explains many aspects of geology,
including the distribution of earthquakes,
volcanoes, and most major mountain ranges.

According to the theory, the Earth’s cool,
rigid outer shell, termed the lithosphere, is
composed of about a dozen major plates.
These lithospheric plates move about over
the underlying part of the mantle, the
asthenosphere, which more plastic than
lithosphere above.

Over geologic timescales the asthenos-
phere flows, allowing the lithosphere to
move over it. Below the asthenosphere, a
more rigid mantle extends down 2,900 kilo-
meters (1,800 miles) to the outer core. This
lower mantle also flows, but over much
longer timescales. The core, which is com-
posed of molten metal and is fluid in its up-
per part, extends another 3,478 kilometers
(2,160 miles) to the center of the Earth.

Tectonic plates consist either of:

 • oceanic lithosphere
• continental lithosphere
• or both.

Lithospheric plates are composed of an up-
per layer termed the crust and a lower layer
termed the lithospheric mantle. In oceanic
lithosphere, the crust is about 6.5 kilometers
(four miles) thick and composed principally
of dense basaltic rocks, rich in elements such
as iron and magnesium.

In continental lithosphere, the crust is
about 30 to 50 kilometers (20 to 30 miles)
thick and composed partly of less dense gra-
nitic rocks, rich in silica.

This contrast in crustal thickness and den-
sity causes continental lithosphere to sit
higher with respect to the globally-averaged
Earth surface than oceanic lithosphere,
much as an iceberg floats in water because of
its lesser density. Add mass to the iceberg
and it sinks. Remove the mass and it rises.

In a similar manner, lithospheric plates,
and even sections of these plates separated
by faults, move up and down relative to each
other as mass is distributed between them.
This concept is termed isostasy. We will see
later that the theory is important when con-
sidering the uplift history of the range.

Tectonic plates typically move a few cen-
timeters (an inch or so) a year, driven by
slow convective currents in the mantle.
Throughout geologic time, these plates have
had ample time to move great distances
across the globe and bump into each other,
initiating significant geologic events. The
present geographic position of the conti-
nents has resulted from these plate-tectonic
movements. Most earthquakes, volcanoes,
and significant mountain ranges are located
along present or former plate boundaries.

Plate Boundaries
Plate boundaries are basically of three types:

• divergent
• transform
• convergent

Divergent boundaries are those where two
adjacent plates move apart and new lithos-
phere is generated by upward mantle flow in
the growing space between them. Spreading
centers in the ocean basins are the most com-

The present geo-
graphic position of
the continents has
resulted from these
plate-tectonic
movements. Most
earthquakes,
volcanoes, and
significant
mountain ranges
are located along
present or former
plate boundaries.
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mon examples of divergent boundaries.
Transform boundaries are those—like

Cal-ifornia’s San Andreas Fault—where
neighboring plates slide horizontally past
one another.

Convergent boundaries are those where
two adjacent plates move against one an-
other, causing one to be thrust beneath the
other and to descend into the lower mantle in
a process called subduction. Japan, the west
coast of South America, and the Pacific
Northwest of the United States are examples
of convergent boundaries.

As the geologic history of the Sierra Ne-
vada is largely the story of a convergent
boundary, we will focus on that process here.

In most subduction zones, an oceanic plate
moves beneath a continental plate, primarily
due to the density contrast outlined above.
As the subducting oceanic slab moves be-
neath the overlying plate, much of the water
in the volcanic rocks and sediments of the
downgoing plate is driven off by intense
heat. The rise of this superheated water
(which would vaporize if not under great

pressure from the overlying rocks) and other
volatile-rich material into the overlying plate
lowers the melting point of the surrounding
rock, causing it to melt. This melted rock is
of lower density than the surrounding host
rock, and therefore rises through the mantle
part of the upper plate and into the lower
crust.

Some of this magma makes its way to the
surface, erupting to build volcanoes. These
volcanoes thus occur along a line above the
zone of magmatism, where the top of the
subducted plate lies about 100 kilometers
(60 miles) below the Earth’s surface (Figure
2, below).

A volcanic mountain range of this type is
termed a volcanic arc. Both the Andes of
western South America and the Cascade
Range of northwestern North America are
examples of volcanic arcs resulting from
subduction. However, most of the magma
generated by subduction remains beneath the
surface as magma chambers intruded into
the overlying rocks. Insulated by these over-
lying rocks, the magma cools slowly into

Figure 2. A plate with a thick oceanic crust
converging against a plate with thick contin-
ental crust, showing the sunduction of the
oceanic lithosphere beneath the continental
lithosphere. At the point where the subducted
slab is about 100 km deep (62 miles), magma is
generated by water that is baked out of the
downgoing oceanic lithosphere. Water and

other organic constituents lower the melting
point of the rock that they contact and induce
melting. The resulting magma collects in
chambers that may vent to feed volcanoes. But
some will eventually cool and solifiy beneath
the surface, forming granitic batholiths such as
the Sierra Nevada batholith (Kious and Tilling,
1996).
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large masses of crystalline granitic rocks.
Most researchers believe that the granitic

rocks of the Sierra Nevada were formed by
subduction near the western margin of North
America during the Mesozoic Period, some
245 to 65 million years ago.

During much of this time, the oceanic
Farallon Plate impinging from the west was
subducted beneath the North American
Plate, creating voluminous deposits of gra-
nitic rocks. These rocks intruded into the
pre-existing metamorphic rocks. Most of the
thick column of volcanic rocks produced in
the subduction process have been stripped
away, the products of which are now found
in the Central Valley as sedimentary layers
many kilometers (miles) thick.

However, many of the now-cooled magma
chambers, known as plutons, have survived
erosion. They are now exposed as granitic
rocks of the Sierra Nevada batholith, a vast
composite belt of plutons extending the
length of the Sierra Nevada (see Figure 1,
p.16).

Metamorphic Rocks of the
Sierra Nevada Roof Pendants

The geologic history of the Sierra Nevada is
first recorded by the oldest group of rocks in
the range—the Paleozoic and early Meso-
zoic age metamorphic rocks that pre-date the
volcanic arc. These rocks were originally
made up of a variety of materials, mainly
sedimentary and volcanic rocks. But they
have been considerably metamorphosed by
great heat and immense, prolonged pressure.

Deformation, dissection, and erosion have
considerably altered the original structure of
these rocks, and they are perhaps the least
understood rocks in the Sierra Nevada. Nev-
ertheless, they tell an important story about
the earliest history of the range.

Remnants of layered metamorphic rocks
within the Sierra Nevada are termed roof
pendants. Dozens of these roof pendants oc-
cur within the Sequoia-Kings Canyon region
alone. Most pendants occur as screens be-
tween individual granitic intrusives. The
general character of the metamorphic roof
pendants defines several major northwest to
southeast trending belts, called terranes.

The metamorphic rocks that make up the
roof pendants were originally sedimentary

or volcanic rocks. The most abundant sedi-
mentary rocks were shale, sandstone, and
limestone, which have been metamorphosed
to slate and schist, quartzite, and marble, re-
spectively. Because of their location near the
convergent plate boundary of the North
American Plate and Farallon Plate, these
rocks have been subjected to repeated defor-
mations. They have been squeezed, thrust-
faulted, and dismembered by the compres-
sive forces of subduction, and further frag-
mented and offset by strike-slip faulting.

As magma intruded, it pushed aside, de-
formed, baked, and recrystallized the rocks,
not only destroying much of the original
structure of the rocks, but also leaving only a
few recognizable fossils, which typically
form the basis for most age estimates for
sedimentary rocks. The original sedimentary
bedding has been tightly folded and sheared,
and is today often vertical. Faults that paral-
lel the bedding are difficult to recognize,
even though some of them are of regional
extent.

Paleozoic age metamorphic rocks occur in
small scraps along the crest of the Sierra Ne-
vada, and also as a broad swath in the north-
western part of the range (see Figure 1,
p.16). The Paleozoic age metamorphic pen-
dants located near the range crest in the east-
ernmost Sierra Nevada are generally thought
to have formed in a marine environment near
what was then the continental margin. They
show alternations of shallow and deeper ma-
rine conditions much like the sedimentary
beds of the same age adjacent to the east in
the Inyo and White Mountains, and have
been tentatively correlated with these rocks
(Moore and Foster, 1980; Stevens and
Greene, 1999).

These rocks consist largely of silica-rich
hornfelses with lesser amounts of marble,
quartzite, chert, and schist. The most com-
plete stratigraphic section of Paleozoic age
in the eastern Sierra Nevada is in the Mount
Morrison roof pendant. This section is some
10 kilometers (six miles) thick, and contains
fossils of Ordovician through Pennsylvanian
time (500 to 280 million years ago). The Pa-
leozoic rocks in the broad western metamor-
phic belt, generally located north of the
Tuolumne River (see Figure 1, p.16), have
been termed the Calaveras Group. The
Calaveras Group contains sparse fossils of
Permian age (245 to 280 million years ago)
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in its upper part but is predominantly
unfossiliferous.

In the northern part of the western meta-
morphic belt, mafic volcanic rocks, schist,
marble, and quartzite constitute about equal
parts of the Paleozoic section. Much of the
marble in this region is cave-bearing.

In the southern part of the western meta-
morphic belt, the most extensive Paleozoic
rocks are black carbonaceous phyllite and
schist with thinly interbedded chert. But
lenses of mafic (iron and magnesium rich)
volcanic rocks and marble are widespread
and locally attain thicknesses of several hun-
dred meters.

Mesozoic age metamorphic rocks are
more widely scattered. Many of the Meso-
zoic age rocks are isolated terranes situated
in the southern half of the range. These ter-
ranes range from predominantly metasedi-
mentary rocks (the Kings Terrane for ex-
ample) to predominately metavolcanic rocks
(the Goddard Terrane; Nockleberg, 1983;
Moore, 2000).

Where and how these various metamor-
phic terranes may have originated are puz-
zling questions, ones that have excited con-
siderable debate (e.g., Saleeby et al., 1978;
Nockleberg, 1983; Dickinson et al., 1996).
Much of the evidence that might elucidate
the history of these rocks is missing because
of their significant deformation and erosion,
and also because of they lack fossils that
would help determine their age.

However, based on the available evidence,
it appears that most of the Mesozoic age
metamorphic rocks are assemblages of
accreted terranes, scraped onto the leading
edge of North America during subduction.
They represent slivers of oceanic crust and
former island arcs transported by plate tec-
tonics.

The plate motion that accreted these rocks
may have been oblique to the continental
margin, such that the fragments may have
traveled long distances along the coast, per-
haps even from equatorial regions, before
accreting onto the continent.

Granitic Rocks of the
Sierra Nevada Batholith

Granitic rocks make up the majority of ex-
posed bedrock in the Sierra Nevada. Strictly
speaking, these granitic rocks range in com-

position from gabbro to leucogranite, with
tonalite, granodiorite, and granite being the
most commonly encountered rock types. For
the purposes of this article, however, we will
simply refer to these as the granitic rocks of
the Sierra Nevada batholith.

These crystalline rocks are composed of
varying amounts of the minerals quartz,
feldspar, biotite, and hornbende, and are
generally characterized as either felsic (high
in silica and containing a large proportion of
feldspar and quartz) or mafic (low in silica
and containing a large proportion of iron and
magnesium).

Where a mass of granitic rock exceeds 100
square kilometers (40 square miles) in ex-
tent, it is termed a batholith. Underlying a
region some 500 kilometers (300 miles) in
length, more than 75 kilometers (45 miles)
wide, and about 38,000 square kilometers
(15,000 square miles) in area (Figure 1), the
Sierra Nevada batholith certainly fits this
definition.

The Sierra Nevada batholith represents
nearly a tenth of the area of the state of Cali-
fornia. However, the Sierra Nevada batholith
is, in fact, only a small part of a great belt of
granitic rocks—all of Mesozoic age—occur-
ring along the western edge of North
America along a span of 5,600 kilometers
(3,500 miles) from Baja California to
Alaska.

A line (termed the quartz diorite line,
Moore, 1959) drawn through this band of
batholiths along the transition from tonalite
(more quartz) on the west to granodiorite
(less quartz) on the east roughly parallels the
continental margin. These batholiths define
the position and shape of the major conver-
gent plate boundary that existed for much of
the Mesozoic.

Rather than one large, uniform mass of
granitic rock, the Sierra Nevada batholith is
instead composed of hundreds of individual
masses of granite, termed plutons, which
were emplaced by intrusion of magma de-
rived from subduction-related melting of
mantle and crust. Each pluton generally rep-
resents a single event of intrusion and cool-
ing below the Earth’s surface.
There are dozens of plutons in the         Se-
quoia-Kings Canyon region alone. Many of
the larger plutons are up to 1,200 square ki-
lometers (500 square miles) in areal extent,
constituting large batholiths in their own
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right. The larger plutons are elongate in a
northwest to southeast orientation (~330˚),
parallel with the long direction of the
batholith.

Granitic rock within a pluton is generally
uniform in composition and texture, and
typically yields consistent radiometric ages,
suggesting that each pluton was intruded at
one time from a single batch of magma.

However, detailed investigation reveals
that many other plutons are compositionally
zoned, shown by variations in the amount of
all of the major constituents, but most evi-
dent from variation in the content of mafic
minerals.

This zoning can be either concentric or lat-
eral. Concentrically zoned plutons generally
are more felsic in the cores and more mafic
toward the margins. Laterally zoned plutons
generally are more felsic toward one end.
Some compositional zoning can be related to
contamination by the bordering metamor-
phic wall rocks, but most zoning, particu-
larly concentric zoning, probably represents
differentiation processes within the magma.
Many of the larger masses of granitic rock in
the Sierra Nevada are characterized by this
“nesting” of plutons.

There are several distinct chemical grada-
tions across the Sierra Nevada batholith, in-
dependent of pluton age, which provide in-
sight into the nature of the Mesozoic subduc-
tion zone.

Tonalite is the dominant rock type in the
western batholith, while granodiorite domi-
nates in the eastern batholith. Silica content
and potassium content increase eastward
across the batholith, while calcium content
decreases (Bateman and Dodge, 1970).
These compositional trends likely result
from progressive changes in the batholith
source composition with increasing distance
from the plate margin.

A further example of this change in source
composition comes from strontium isotope
ratios, which are imparted to magma from
the rocks melted to create it. The 87Sr/86Sr
0.706 line divides the Sierra Nevada
batholith between regions underlain by old
continental lithosphere with higher 87Sr/86Sr
ratios to the east from regions underlain by
oceanic lithosphere with lower 87Sr/86Sr ra-
tios to the west (Kistler, 1990).

Similarly, neodymium (143Nd/144Nd) ratios
give some measure of the age of source

rocks. These values mimic the strontium pat-
tern, showing a decrease from the northwest
to the southeast, indicating a change from
younger, oceanic lithosphere beneath the
western batholith to older, continental litho-
sphere beneath the eastern batholith.

Uranium-lead dating of zircon and sphene
minerals in the granitic rocks of the Sierra
Nevada batholith indicates that while mag-
matism was generally continuous through
most of the Mesozoic, the bulk of the
batholith formed during two long periods.

The first was during the Triassic and Juras-
sic (206 to 155 million years ago). The other
in the late Cretaceous (125 to 88 million
years ago; Stern et al., 1981; Bateman,
1983). The late Cretaceous episode repre-
sents the most voluminous mass of granite in
the range.

Detailed uranium-lead dating of late Cre-
taceous plutons reveals a younger-to-the-
east trend. This age change suggests that
magmatism and intrusion migrated eastward
across the batholith at a steady rate of about
2.7 kilometers (1.7 miles) per million years.

Why this is so remains a topic of debate.
But many geologists attribute the trend to a
gradual flattening of the angle of the under-
lying subducted plate, resulting in a slow
eastward migration of magmatism.

The mineralogy of the exposed metamor-
phic and granitic rocks provides clues to the
depth of their emplacement below the
Earth’s surface. These minerals, especially
the aluminum silicate minerals kyanite, an-
dalusite, and sillimanite, form at certain tem-
peratures and pressures, and their presence
or absence in a rock give some indication of
the amount of material sitting above them
when they crystallized.

The depth of emplacement of granitic
rocks exposed today in the Sierra Nevada
ranges from as much as 30 kilometers (19
miles) in the southernmost part of the
batholith (Pickett and Saleeby, 1993) to 11
to 19 kilometers (7 to 12 miles) on the west-
ern side of the southern Sierra Nevada
batholith, and about 4 kilometers (2.5 miles)
in the eastern part of the batholith (Ague and
Brimhall, 1988).

That as much as 30 kilometers of material
has been stripped off the top of the range at-
tests to significant erosion of the range since
the granitic rocks were emplaced. Such ero-
sion suggests the presence of high mountain-
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ous terrain during the late Mesozoic and
early Cenozoic (80 to 60 million years ago).

Cenozoic Sedimentary
and Volcanic Rocks

On top of the deeply eroded metamorphic
and granitic rocks of the Sierra Nevada rests
a nearly flat-lying sequence of sedimentary
and volcanic rocks of mostly Cenozoic age,
less than 55 million years old. These rocks
are most widespread, and the history they
record most complete, in the northern Sierra
Nevada north of the Tuolumne River (see
Figure 1, p.16).

Minor accumulations of these deposits are
found along the eastern margin of the Cen-
tral Valley as far south as the Kings River
(Bartow, 1990). These rocks are composed
of two main types: sedimentary rocks (sand-
stones, conglomerates, and unconsolidated
gravels), and overlying volcanic rocks
(rhyolites, latites, basalts, and andesites).

Oldest of the Cenozoic strata are Eocene
age (55 to 34 million years) gold-bearing
gravels. These are commonly referred to as
auriferous (gold-bearing) gravels, and their
fine-grained equivalents along the eastern
margin of the Central Valley, the Ione For-
mation (Lindgren, 1911; Bateman and
Wahrhaftig, 1966). These gravels mark
former river channels active in the Eocene,
and suggest that the rivers of this time were
low-gradient, meandering systems choked
with sediment.

Overlying the Eocene sediments are 20 to
34 million year old rhyolite tuffs named the
Valley Springs Formation. These rhyolites
are overlain by ~5 to 15 million year old
andesites, andesitic mudflows, and associ-
ated volcanic sedimentary rocks that to-
gether have been termed the Mehrten For-
mation (Bateman and Wahrhaftig, 1966).
The Mehrten Formation likely represents
the waning stages of Cascade arc
magmatism as the convergent plate margin
was replaced by the transform boundary of
the San Andreas Fault.

These eruptions blanketed the northern
and central part of the range, covering all but
a few scattered metamorphic and plutonic
peaks. As will be shown later, this volcanic
blanket places important constraints on the
timing and magnitude of late Cenozoic up-
lift of the range.

Widely scattered outcrops of Miocene to
late Quaternary volcanic rocks occur south
of the Tuolumne River (see Figure 1, p.16.
Moore and Dodge, 1980). These volcanic
rocks are likely not associated with the
Cenozoic volcanic arc. K-Ar and Ar-Ar dat-
ing of these rocks shows that they erupted in
three phases.

The first was an early phase chiefly of ba-
salt about 4.5 to 2.5 million years ago. The
second phase was chiefly of rhyolite, 2.5 to
about 0.8 million years ago. The third phase
was chiefly of basalt, from 0.8 million years
ago to the present (Dalrymple, 1964;
Manley, 2000).

Compositionally, these rocks are enig-
matic and remain poorly understood. How-
ever, in the next section we discuss a possible
origin for these rocks, one that may help ex-
plain another conundrum of the Sierra Ne-
vada: what may have triggered renewed up-
lift in the late Cenozoic, some 50 million
years after arc magmatism ceased?

Topographic History of the Sierra
Nevada: A Tale of Two Uplifts?

During the late Mesozoic the Sierra Nevada
was generally in a mode of tectonic com-
pression. At the time of peak magmatism,
from 120 to 80 million years ago, the range
very likely attained elevations as great as, or
likely greater than, the modern range.

In fact, many workers have compared the
late Mesozoic Sierra Nevada to the modern
Andes of South America—a long, continu-
ous range dotted by active volcanoes, and
flanked on the east by a high-elevation pla-
teau extending out into what is now the Ba-
sin and Range province (e.g., House et al.,
2001; Wolfe et al., 1997).

Petrologic studies indicate significant ero-
sion since emplacement of plutons in the late
Cretaceous (80 million years ago), essen-
tially requiring that the range had high eleva-
tions at that time or shortly thereafter.

The products of this erosion were depos-
ited in the Central Valley. Dating of buried
strata in the valley show high rates of sedi-
mentation during the late Mesozoic and ear-
liest Cenozoic (Bartow, 1990).

Recently, researchers have developed
methods using uraium/thorium/helium to
date paleotopog-raphy, reconstructing
former landscapes by examining the cooling
histories of minerals in the rocks that,
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through erosion, progressively approached
the surface. When applied to the Sierra Ne-
vada, this technique suggests that there was
significant elevation and topographic relief
within the range at the end of the Mesozoic
(House et al., 2001).

By Eocene time (54 to 36 million years
ago), however, there is evidence that the Si-
erra Nevada was a range of low-elevation
and low topographic relief. Eocene rivers
were broad, meandering, and significantly
alluviated (sediment-choked), leading to
speculation that they flowed across a low
gradient surface.

In the middle Miocene (9 to 16 million
years ago) several pulses of basaltic volcan-
ism near the crest sent rivers of lava down
the western slope, which were naturally
channeled into existing river canyons, pre-
serving the canyon morphology. These
basalts have better withstood erosion than
the surrounding granitic and metamorphic
rocks, creating a classic case of inverted-to-
pography where the formerly low, lava-filled
river channels now stand high above the
present river canyons. These lava flows fur-
ther suggest that the former rivers had wide,
shallow cross-sections.

 In the later Cenozoic, probably sometime
around three to 10 million years ago, the Si-
erra Nevada appears to have experienced
uplift in the form of westward tilting of the
range as a coherent block. The first evidence
for this tilting can be seen in the distinct
asymmetry of the range. This asymmetry is
likely due to westward tilting and vertical
deformation along fault systems at the base
of the eastern scarp.

In the historic past, several earthquakes
have occurred along these faults. The most
powerful of these, the Owens Valley quake
of 1872, created a two to three meters (six to
10 feet) high up-to-the-west scarp in the
Owens Valley below Mount Whitney.

The late Cenozoic sedimentary and volca-
nic rocks provide further evidence for late
Cenozoic uplift of the range. The present
longitudinal profiles of the Eocene river
channels is steeper than that of present riv-
ers. This indicates that the former channels,
and the range with it, has been tilted west,
steepening the former river profiles. Late
Cenozoic sedimentary layers in the eastern
Central Valley show increasing tilt with age,
the onset of tilting occurring about 5 million
years ago (Unruh, 1991).

Extrapolating these tilted surfaces east-
ward to the crest provides some estimate for
the amount of uplift. Based on these calcula-
tions, many researchers suggest some 1.5 to
2.5 kilometers (5,000 to 8,000 feet) of uplift
in the last three to 10 million years (Huber,
1981; Wakabayashi and Sawyer, 2001).

Rivers in the northern Sierra Nevada have
incised deeply into the four- to 15-million-
year-old Mehrten Formation, in many cases
cutting even further into the underlying
metamorphic and granitic rocks. As recently
as 3.2 million years ago the San Joaquin
River flowed west across the range crest at
Deadman Pass before it was beheaded, pre-
sumably by uplift of the crest (Huber, 1981).

Most mountain ranges rise in settings of
tectonic compression, such as the convergent
setting that gave rise to the Mesozoic age Si-
erra Nevada arc. However, in the late Ceno-
zoic significant extension was taking place in
the Basin and Range province to the east,
and to the west the San Andreas transform
fault boundary was being established. What,
then, could drive uplift during this time? One
explanation calls for a simple change in cli-
mate.

The Quaternary Period (two million years
ago to the present) was characterized by a
colder, more variable climate than earlier
times. In the Sierra Nevada, this led to in-
creased erosion in the form of larger rivers
and the first appearance of glaciers. By
deeply eroding the mountain valleys (but not
the ridges) and transporting the sediment to
the Central Valley, mass was removed from
the range and deposited in the nearby basin.

According to the principle of isostasy ex-
plained earlier, this would lead to uplift of
the range and subsidence of the basin, result-
ing in westward tilting of the Sierra Nevada
block. Isostastic models indicate that much
of the late Cenozoic tilting of the Sierra Ne-
vada block can be explained by this erosion-
ally-driven mechanism (Small and Ander-
son, 1995).

Another idea to explain late Cenozoic up-
lift deals with the notion of mountain root, a
mass of material in the lower crust which
supports a mountain range much as an ice-
berg is supported by a mass of ice below sea
level. Most geologists agree that a thick,
dense root should have formed beneath the
Sierra Nevada batholith as it was forming in
the Cretaceous.

This deep crustal root represents the resi-
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due left behind from the distillation process
that produced the silica-rich granitic rocks
that rose into the continental crust. Such a
root would, in fact, be denser than the sur-
rounding mantle material.

However, recent seismic studies of the
crustal structure beneath the Sierra Nevada
indicate that the range lacks such a root, and
that the topography must instead be compen-
sated primarily by density variations in the
mantle (Wernicke et al., 1996).

Evidence from the scattered late Cenozoic
volcanic rocks in the southern Sierra Nevada
suggest that the root was in place prior 12
million years ago, but lost sometime be-
tween 12 and three million years ago due to
detachment and sinking, a process called
delamination (Ducea and Saleeby, 1998).
During delamination, perhaps triggered by
extension encroaching from the Basin and
Range province, this dense material would
sink into the mantle and be replaced by less
dense asthenosphere.

Thus, delamination would have the unex-
pected result of uplifting the surface above
it, much as a boat would bob up if its keel
and ballast were suddenly removed. Isostatic
calculations suggest that delamination of a
dense root would drive some one to two ki-
lometers of uplift at the crest, depending on
the size of the root (Ducea and Saleeby,
1996).

Delamination may also explain the un-
usual pulse of basaltic volcanism in the
southern Sierra Nevada at approximately 3.5
million years ago. Recent research indicates
that these eruptions had a shallow, asthenos-
phere source, suggesting that a mountain
root was not present at that time. This pulse
of volcanism may have resulted from the re-
placement of lithosphere with asthenos-
phere, suggesting delamination at 3.5 mil-
lion years ago (Manley et al., 2000; Farmer
et al., 2002).

A late Cenozoic uplift event is enigmatic,
and various methods for accomplishing this
uplift continue to be debated. However, as it
stands now the uplift history of the Sierra
Nevada appears to be a tale of two uplifts:
once as a volcanic arc in the late Mesozoic
accompanying subduction-related magma-
tism, and another, following an extended pe-
riod of tectonic quiescence in the range, in
the latest Cenozoic.

Shaping the Sierra Nevada
Landscape: The Work of

Rivers and Glaciers

The dramatic landscape of the Sierra Nevada
is the result of the many erosional processes
acting over millions of years. These pro-
cesses include river incision, glaciation,
hillslope processes (landslides, debris flows,
rainsplash, treethrow, and burrowing ani-
mals), periglacial processes (frost-wedging
and cracking), eolian processes (windblown
sediment) and chemical dissolution.

Clearly some of these processes are more
effective erosional agents than others. Rivers
and glaciers are most likely responsible for
creating the modern landscape of serrated
mountain peaks, alpine lakes, deep river can-
yons, and caves. The High Sierra contains
many classic glacial features, including U-
shaped valleys, cirques, arêtes, horns, mo-
raines, erratics, and glacial polish.

Despite all of the evidence for glaciation in
the Sierra Nevada, however, there remains
little doubt that water has been more impor-
tant than ice in the overall erosion of the
range. The deepest parts of the canyons situ-
ated along the western slope occur within the
V-shaped, river carved sections that have not
seen any glaciers. In fact, the river-carved
Kings River canyon is one of the deepest
canyons in North America, some 2,442
meters (8,011 feet) deep below Spanish
Mountain.

In the northern Sierra Nevada, there has
been more than one kilometers (3,300 feet)
of river incision through the Mehrten Forma-
tion and underlying rocks in the last five to
15 million years.

The Sierra Nevada was repeatedly glaci-
ated during the Pleistocene Period, lasting
from about two million years ago to 10 thou-
sand years ago. During the Last Glacial
Maximum, the peak of which was about 18
to 22 thousand years ago, the Sierra Nevada
bore an icecap some 430 kilometers (270
miles) long and 30 to 50 kilometers (20 to 30
miles) wide (Wahrhaftig and Birman, 1965).

More than half of the area of Sequoia-
Kings Canyon National Parks was covered
by glacial ice during this time. During the
most recent glaciations, valley glaciers de-
scended from this icecap east into the Mono
Basin and Owens Valley, and west down
canyons to altitudes of 900 to 1,200 meters
(3,000 to 4,000 feet). Some earlier glacia-
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tions appear to have been even more exten-
sive. These glaciers scoured the High Sierra,
and eroded deeply into the pre-existing river
canyons, converting the V-shaped canyons
into steep-walled U-shaped canyons.

The record of these glacial advances is pri-
marily preserved in moraines, linear ridges
of sediment that form at the flanks and ter-
mini of glaciers. Careful study of glacial mo-
raines in the eastern Sierra Nevada have re-
vealed evidence for at least five major gla-
ciations during the Pleistocene, and several
smaller events in the Holocene (10 thousand
years ago to the present).

The five major Pleistocene glaciations in
the Sierra Nevada and their approximate
ages are as follows: Tioga (20 to 25 thousand
years ago), Tenaya (23 to 30 thousand years
ago), Tahoe (55 to 118 thousand years ago),
Mono Basin (131 to 189 thousand years ago)
and Sherwin (>780 thousand years ago;
Bursik and Gillespie). The ages for some of
these events, particularly the Tahoe and
Mono Basin, are controversial, despite the
application of several dating methods to the
problem.

The moraine record for Sierra Nevada gla-
ciations is obviously incomplete, because
each large glacial advance sweeps aside the

evidence for all smaller ones before it. Stud-
ies of oceanic sediment cores provide con-
tinuous records of global ice volume going
back many millions of years, and suggest
that the Sierra Nevada should have experi-
enced more than 15 glaciations in the late
Pleistocene (Figure 3, below).

The oscillation between glacial and
nonglacial conditions occurs on frequencies
of 100 thousand years, 40 thousand years,
and 21 thousand years. These frequencies
are mainly driven by the changing param-
eters of Earth’s orbit around the sun, which
ultimately affect the amount of solar radia-
tion reaching the Earth.

Therefore, even during the Pleistocene, ice
cover in the High Sierra formed only inter-
mittently. During lengthy interglacial peri-
ods, similar in character to the present cli-
mate, ice was virtually absent on even the
highest peaks. At present, about 60 small
glaciers remain among the peaks of the High
Sierra, all of which are found at the heads of
north-facing cirques above 3,050 meters
(10,000 feet).

The largest glacier in the Sierra Nevada is
the Palisade Glacier located just east of the
crest, below a significant gendarme called
the Palisades at the head of the Kings River.

Figure 3. δ18O
 
record of benthic forminifera

from ocean cores. δ18O
 
is the ratio of

isotopically heavier 18O to lighter 16O, as
recorded by marine organisms who build their
shells from calcite dissolved in ocean water. 16O
is preferentially evaporated from ocean water,
and during glacial conditions is locked up in
continental ice sheets and mountain glaciers,

leading to enrichment of  18O in the oceans. As
warming proceeds during warmer periods with
less global ice, and troughs indicate cooler
periods with more global ice. The repeated
sawtooth pattern of glacial-interglacial cycles
is produced  by variations in the Earth’s orbit
around the Sun, which controls the amount of
heating of the Earth by solar radiation.
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These are not the last vestiges of the most
recent (Tioga) Pleistocene glaciation, but
rather represent the remains of a much
smaller glaciation ending just a century and
a half ago, known as the Little Ice Age.

However, given the quasi-periodic nature
of global glaciations, it is almost certain that
the Sierra Nevada will see more glaciers in
the future.

The Diverse Caves and Karst
of the Sierra Nevada

Many geologists, and even some cavers, are
surprised to learn how numerous and exten-
sive are caves in the Sierra Nevada. Even
more are surprised by the great diversity ex-
hibited by these caves. Though the Sierra
Nevada contains many fine talus caves, and
even a few small lava tubes, we limit our dis-
cussion to solutional caves formed in car-
bonate rock. Likewise, specific caves in the
southern Sierra Nevada receive more de-
tailed treatment in later sections of this
guide.

Thus, we focus here on the unique geo-
logical setting of the caves and karst, pro-
vide general models of cave formation, and
discuss how the caves themselves provide
insights into many of the geological ques-
tions raised in previous sections of this ar-
ticle.

Solutional caves and karst of the Sierra
Nevada have formed within small marble
lenses within the metamorphic roof pen-
dants scattered across the range (Figure 4,
p.27). Currently, there are approximately
400 solutional caves in the Sierra Nevada,
with several new caves discovered each year.
The longest known cave in the Sierra Ne-
vada is Lilburn Cave, currently showing 32
kilometers (20 miles) of surveyed passages.
At least five other caves (Church Cave,
Crystal Cave, Soldiers Cave, Hurricane
Crawl, and California Caverns) exceed 2 ki-
lometers (7,000 feet) in length.

Karst landscapes, characterized by sink-
holes, springs, and caves, are common but
limited in areal extent in the Sierra Nevada.
Caves and karst are found from the Feather
River in the northern part of the range to the
Kern River in the southernmost part (see
Figure 4).

However, caves are generally concen-

trated in two areas:

• The Mother Lode region of the central Si
erra Nevada

• The Sequoia-Kings Canyon region of the
southern Sierra Nevada.

In the lowest foothills of the range, Kaweah
Cave is positioned a mere 550 meters (1,800
feet) above sea level, while Marmot Mortu-
ary Cave, situated near the crest in Kings
Canyon National Park, sits at nearly 3,350
meters (11,000 feet) elevation.

As a result of this elevational gradient,
caves and karst are found in a variety of dif-
ferent landscapes.These include rolling grass
and oak woodlands, steep river canyons, and
barren, glaciated alpine environments. Very
few cave and karst areas display such diver-
sity over such a small area.

The position of caves and karst within the
Sierra Nevada is a direct reflection of the lo-
cation of exposed marble within the western
metamorphic belt and isolated roof pendants.
Caves and karst are limited to marble depos-
its, but exist virtually everywhere marble is
found. In fact, cave development appears to
be quite efficient when marble is available.

Crystal Cave is a striking example of this
efficiency. In a block of marble some 60
meters wide, 200 meters long, and 100
meters thick, there are 4.2 kilometers of sur-
veyed cave passages, and probably many
more that are currently impenetrable. In a
few cases, cave formation has been so
efficient that it has almost entirely dissolved
the marble in which the cave has formed,
leaving walls and ceilings composed pre-
dominantly of granite or schist, with only
sparse marble lenses remaining (Palmer
Cave and Kaweah Cave are just two ex-
amples).

Variations in latitude and elevation
strongly control aspects of the modern cave
environment. Cave temperatures range from
0 to 18 ˚C (32 to 65 ˚F). This variation is
chiefly attributable to elevation, but also to
slope aspect (south-facing versus north-fac-
ing slopes), thickness of overburden, and the
number of entrances.

The cave-bearing canyons above 2,700
meters (9,000 feet) have often been glaciated
and remain in the zone of frost shattering and
freeze-thaw weathering. This causes the
caves in these alpine regions to be quite un-
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Figure 4. Simplified geology of the Sierra Nevada,
emphasizing the distribution of metamorphic rocks.
Locations of significant cave and karst development

are shown in black circles. Caves and karst occur
virtually everywhere that marble bedrock is
present.
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stable and collapsed in places. Many of these
cave passages are plugged with snow and ice
even in the summer.

Caves formed in carbonate rock are typi-
cally dissolved out by mildly acidic ground-
water flow. In cases where the groundwater
flow represents the local base level (some-
times called the water table), the cave pas-
sages formed tend to resemble pipes full of
water, with rounded cross-sections and low
gradients (Ford and Williams, 1989; Palmer,
1991).

These tubular passages are termed
phreatic passages. Packsaddle Cave in the
southern Sierra Nevada is an example of a
cave dominated by phreatic development.

In cases where the groundwater flow has
not yet reached the local base level, cave
passages resemble slot canyons or fissures,
with steep-walled cross sections and steeply
descending gradients. These are termed va-
dose passages.

The Rockpile caves of the Mother Lode
region are examples of vadose fissures and
shafts.

In most cases, though, caves are made up
of a combination of phreatic and vadose pas-
sages, with the upstream sections forming in
the vadose zone and the downstream sec-
tions forming in the phreatic zone.

The largest caves in the Sierra Nevada
(Lilburn, Church, Crystal, Hurricane Crawl,
and Lost Soldiers) are all examples of com-
plex cave morphologies with both phreatic
and vadose development. Because local base
level in mountainous terrain can fluctuate
widely, a single cave passage can alternately

be subject to flooded conditions below the
water table and dry conditions above the wa-
ter table.

As a result, most phreatically-formed pas-
sages have some vadose overprinting. In
fact, torrential floods from heavy rainfall and
from spring snowmelt play an important role
in forming and modifying Sierra Nevada
caves. During these periods, sediment-laden
streams become a greater force in mechani-
cally eroding, as well as chemically dissolv-
ing, cave passages.

Many simple passages are modified to be-
come complex anastomotic mazes probably
as a result of these floodwaters (Palmer,
1991).

However, the erosional power of floods is
a double-edged sword. As an example, in
January 1997, Wild Child cave, situated just
above the Marble Fork of the Kaweah River,
was transformed from a large walking-size
passage to a low crawlway when floodwaters
filled the cave with sand and gravel.

There are a few other types of cave genesis
worth mentioning. Clough Cave appears to
be a simple meander cave, formed as part of
the South Fork Kaweah River was diverted
into the canyon wall for a short distance be-
fore emerging downstream. Kings River
Cave, currently forming along the South
Fork Kings River near Boyden Cave, is a
modern example of such a meander cave.

Finally, some caves have formed in traver-
tine deposited by springs. Natural Bridges in
the Mother Lode region, and Harry’s Bend
and Soda Creek caves in the southern Sierra
Nevada are examples of travertine caves.

Many of the longer Sierra Nevada caves
have long, narrow footprints oriented north-
west to southeast (~330˚, see Figure 5 be-
low). This is no accident, as cave develop-
ment is confined to the marble layers, most
of which are tilted to a vertical position and
show long, thin outcrop patterns.

The marble layers in turn follow the over-
all structural grain of the metamorphic pen-
dants situated along the western margin of
the range, which also match the structural
grain of the granitic rocks of the Sierra Ne-
vada batholith. This overall northwest to
southeast oriented structure is a reflection of
the position of the margin of the Mesozoic
North American continent, and parallels the
position of successive convergent plate
boundaries. Thus, cave morphology in the
Sierra Nevada is directly related to the tec-

Figure 5. Rose
diagram created
from approximately
32 km (20 miles) of
survey from Lilburn
Cave. The
prominent NW-SE
trend (~330
degrees) of the
cave results from
the outcrop pattern
of the marble lens
it has formed in. It
also mirrors the
overall structural
grain of the Sierra
Nevada range.
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tonic processes that created the range.
The caves of the Sierra Nevada may be

tied to the overall tectonics of the range in
another manner. It was recognized early that
these caves relate to the topography of the
Sierra Nevada (Oberhandsley, 1946; Lange,
1966). But because of limited dating meth-
ods, the caves were not investigated quanti-
tatively. Recent scientific advances now pro-
vide several techniques to accurately deter-
mine the age of cave deposits, which in turn
provide an estimate of the age of the caves.
This work has demonstrated that many of the
caves of the southern Sierra Nevada began
forming in the late Pliocene and Quaternary
(~5 to the present; Stock, 2002).

It is generally well known that clearly-
defined cave levels relate to former water
table levels and that higher cave levels are
progressively abandoned by groundwater in
favor of lower levels closer to the water table
(e.g., Palmer, 1987; Ford and Williams,
1989). Lowering of the water table is driven
by incision of the nearest stream or river.

Incision is ultimately driven by the uplift
rate of the mountains through which they
flow. As uplift rate increases, the streams
and rivers are steepened and increase their
incision until they reach a state of equilib-
rium.

If, for instance, the Sierra Nevada experi-
enced 1.5 to 2.5 kilometers (about 5,000 to
8,000 feet) of uplift about three million years
ago, then since that time, the westward-flow-
ing rivers should deepen their canyons in re-
sponse. Many of the Sierra Nevada caves are
essentially former river levels etched into the
bedrock walls of these deep river canyons.

By dating materials deposited within these
caves an approximate age for the former
river position is obtained. Paleomagnetism
of silt and mud, cosmogenic 26Al/10Be
burial dating of sand and gravel, 234U/
230Th dating of speleothems are the most
commonly used methods to date cave depos-
its (e.g., Sasowsky et al., 1995; Granger et
al., 2001; Ford et al., 1981).

Dividing the height of that former river po-
sition above the modern river by the age of
the cave deposit yields an incision rate for
the river. Figure 6 (see p.30) shows cross-
sections of two caves in the Sequoia-Kings
Canyon region that are being investigated in
this manner. Changes in the rate of incision
through time provide information on the na-

ture and timing of uplift of a mountain
range, and in the Sierra Nevada provide a
means of further investigating proposed late
Cenozoic uplift of the range (Stock et al.,
2002).

Summary of the Geologic History
of the Sierra Nevada

In this article, we have narrowed our focus
from the big-picture tectonics of western
North America down to the processes that
shape individual canyons and caves.

Let us now take a step back and try to as-
semble these seemingly disparate pieces of
information together into a general model
for how the Sierra Nevada range has evolved
throughout the last 500 million years.
Though some geologists would doubtless
take exception to certain aspects of this
model, we feel that it explains many of the
observed characteristics of the rocks and
landscapes of the Sierra Nevada, and ties to-
gether the various sections presented above.

The preserved history of the range begins
with Paleozoic sedimentary rocks, which
were deposited beginning in the Ordovician
(500 to 440 million years ago) and continu-
ing into the Permian (280 to 245 million
years ago). These rocks formed in shallow
marine settings along the western margin of
the proto-North American continent.

 Beginning sometime in the middle Meso-
zoic, subduction of the oceanic Farallon
Plate underneath the North American Plate
was initiated along the western continental
margin. Fragments of oceanic crust were
accreted onto the leading edge of North
America as the plate was subducted. Some
of this material was also thrust on top of the
continental lithosphere and some was car-
ried down to underplate it.

As the slab went down into the mantle and
beneath the overlying plate, it was gradually
heated. The heating became critical at a
depth of about 100 kilometers (60 miles) and
caused water and other volatile constituents
to be driven out of the subducting lithos-
phere. These volatiles lower the melting
point of silicate rocks, permitting the upper-
most rigid mantle above the downgoing
ocean slab to melt.

The initial product of mantle melting was
basaltic magma. This magma accumulated

Thus, cave
morphology in
the Sierra
Nevada is
directly related
to the tectonic
processes that
created the
range.
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Figure 6. Long profile views of Crystal Cave, Hurricane
Crawl, and associated smaller caves in the Yucca Creek
Watershed. Cosmogenic nuclide burial dating of granitic
stream gravel delposited within the cave levels provide

approxomate ages for the cave passages. These ages combined
with their elevation above the modern streams, provide
estimates of the rate of stream incision through time. Note
different vertical scale.
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near the base of the continental crust, and
formed pools that continued to rise and to
melt the granitic rock of the continental
crust, which has a considerably lower melt-
ing temperature than that of basalt. The pro-
cesses of partial melting, cooling-induced
differentiation, and mixing of basaltic and
granitic magmas produced a variety of mag-
mas.

Eventually, buoyant masses of granitic
magma rose within the crust and formed
magma chambers below the surface. Some
of these chambers then vented to the surface,
feeding volcanoes, but most of the magma
eventually cooled below the surface to form
the granitic plutons of the Sierra Nevada
batholith.

The presence of the accretionary wedges,
partly composed of oceanic crust, on the
western edge of the North American Plate
modified the continental crust, leaving it in-
creasingly mafic in composition toward the
west.

The granitic magmas that then formed by
melting in the upper mantle and crust reflect
this preexisting compositional difference.
The granitic plutons on the west became
more mafic in composition than those on the
east.

The quartz diorite line, the generally more
silicic character of the plutons toward the
east, the increasing K2O/CaO ratio, and the
initial 87Sr/86Sr and 143Nd/144Nd ratios all re-
sult from this preexisting chemical gradient
across the edge of the lithosphere. Hence,
the compositional change across the
batholith was inherited from the melting and
incorporation of parent rocks of differing
chemical composition.

By about the end of the Jurassic (about
140 million years ago) the accretion of oce-
anic crust in the western foothills region was
complete, and the subduction zone jumped
west to the region of the present Coast
Ranges of California. Sediment and frag-
ments of oceanic crust scraped off from the
downgoing lithospheric slab accumulated
along the landward side of the trench and
formed a chain of small submarine moun-
tains and some islands.

These accreted rocks now form much of
the Coast Range of California. Sediment
eroded from the continent accumulated be-
hind these submarine mountains in the deep,
narrow trough called a forearc basin now

occupied by the Central Valley of California.
The general younging-eastward trend of

Cretaceous plutons across the batholith indi-
cates that the locus of plutonism migrated
eastward across the batholith at a steady rate
of about 2.7 kilometers (1.7 miles) per mil-
lion years. This migration is likely the result
of a gradual decrease in the angle of subduc-
tion during the Mesozoic.

As the subducting slab flattened, it moved
farther inland relative to the overlying plate
before descending into the mantle. This
moved the 100 kilometers (60 mile) deep
slab-dehydration zone (and thus the region
of upper-plate melting) eastward, account-
ing for plutons within the Sierra Nevada
batholith becoming systematically younger
toward the east.

At approximately 80 million years ago, the
slab angle shallowed considerably, shutting
off plutonism in the batholith and sweeping
magmatism far to the east. Eventually, the
youngest (80 million year old) plutons
solidified, and creation of the Sierra Nevada
Batholith was complete.

Estimates of the depth of crystallization of
now-exposed granitic rocks, rates of sedi-
mentation in the Central Valley, and
paleotopography all suggest that the Sierra
Nevada was a significant topographic fea-
ture in the late Mesozoic and early Cenozoic
(120 to 60 million years ago). The range may
have looked something akin to the modern
Andes range of western South America, with
volcanoes jutting above a high-elevation pla-
teau.

Erosionof the Sierra Nevada began as
early as the Jurassic, continued through the
Cretaceous, and peaked in the early Ceno-
zoic. By the mid Cenozoic, the northern and
central parts of the range appear to have been
eroded to a very low relief surface. Eocene-
age river systems were broad, meandering
rivers choked with sediment.

Beginning in the Miocene (20 million
years ago or so), volcanism began again, and
large eruptions of rhyolitic rocks blanketed
much of the northern half of the range. Study
of these late Cenozoic volcanic and sedi-
mentary deposits in the Sierra Nevada and
adjacent Central Valley suggest that the
range was tilted to the west as a coherent
block three to 10 Ma, causing some 1.5 to
2.5 kilometers (5,000 to 8,000 feet) of uplift
at the crest. Widely-spaced but deeply in-

In the late
Mesozoic and
early Cenozoic
(120 to 60 million
years ago), the
Sierra Nevada
range may have
looked something
akin to the
modern Andes
range of western
South America,
with volcanoes
jutting above a
high-elevation
plateau.
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cised river canyons were cut through this
volcanic blanket and continue to cut into the
granitic and metamorphic rocks below.

The Quaternary Period saw the initiation
of glaciation in the Sierra Nevada. During
much of this time a large ice cap was present
in the High Sierra, and thick glaciers moved
down many of the major drainages to eleva-
tions as low as 900 meters (3,000 feet).
These glaciers formed intermittently, vary-
ing from ice-full to ice-free conditions over
a period of 100,000 years or so. There re-
main only small glaciers in the highest parts
of the range, though natural climate variabil-
ity will almost certainly lead to future glacia-
tions.

Although glacial erosion has produced
much of the distinctive topography of the
High Sierra, water has been the more effec-
tive agent of erosion through time, transport-
ing sediment out of the range and creating
some of the deepest river canyons in North
America.

The caves and karst now present in the Si-
erra Nevada are relatively recent features,
formed predominantly during the last five
million years. Many cave and karst systems
are still quite active, and provide dramatic
examples of dynamic mountain karst. The
wide range of elevation and latitude of cave
locations drive great diversity in cave mor-
phology and environment.

In many ways, the caves reflect the overall
tectonic structure of the Sierra Nevada. Re-
cent and ongoing research in the caves of the
Sierra Nevada have shed some light on the
topographic history of the range in the latest
Cenozoic, but the caves contain much more
information than what has been gleaned up
to this point. The caves, landscapes, and
rocks of the Sierra Nevada continue to in-
spire and challenge those who study them.
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INTRODUCTION

This field trip guide contains a descriptive
summary of the Highway 180-Kings Can-
yon geology plus a road log that covers our
route north from Porterville, plus three addi-
tional logs covering the three major roads
traversing the nearby national parks.

The first road log describes a route from
the NSS Convention Site at Porterville, CA,
northward to the first field trip stop on the
Highway 180 to Kings Canyon field trip.
The remaining three road logs are compiled
from published geology field trips for the
three principal roadways on the west slope
of the Sierra Nevada that are adjacent to, or
pass through, parts of Sequoia and Kings
Canyon National Parks. (Almost all of this
field guide was published in 1994 as U.S.
Geological Survey Open File Report 94-650
by Moore, Nokleberg, and Sisson, our field
trip leaders today.)

The three roads and road logs are, respec-
tively:

1 The featured NSS Convention Field Trip
begins in Porterville and goes to the first
stop on the 1A Road Log, east of Fresno.

1A The NSS Convention Field Trip con-
tinues along State Route 180 from Fresno
to Cedar Grove in Kings Canyon Park
(the Kings Canyon Highway).

2 Self Guided Road Log of State  Route
198 and Generals Highway from Visalia,
California, through Sequoia NP via
Three Rivers and Giant Forest Village to
Grant Grove Village.

3 Self Guided Road Log of the Mineral
King road (Tulare County Route 375)
from State Route 198 near Three Rivers,
CA to Mineral King, CA.

The latter two routes include hairpin turns
that are too sharp for large buses to negotiate
safely. These roads intersect a broad spec-
trum of the regional Sierran geology and af-
ford good overviews of the southern Sierra
Nevada.

The Sierra Nevada exists here as a 250-km
long span from N to S, over which no roads
completely cross the range. The Kings Can-
yon Highway (SR 180) penetrates about 3/4

of the distance across the range and the State
Route 198—Mineral King road traverses
about 1/2 the distance (see Figures 1 and 2).
The Generals Highway connects these two
roads. Thus, wherever you may travel around
these parks, you won’t lack for geological
commentary.

These road logs and field guides are based
principally on geologic mapping and atten-
dant studies by the U. S. Geological Survey
and others, mainly completed during the past
several decades since modern 15-minute
quadrangle topographic maps became avail-
able (Figure 4 and Table 1).

The logs are compiled with minor modifi-
cations from field guides published by
Moore and others geologic maps of fourteen
15-minute quadrangles that are adjacent to,
or include parts of Kings, Canyon and Se-
quoia National Parks have been completed,
and two others are in progress.

In addition, these and other studies have
been combined with reconnaissance map-
ping to compile the geologic map of Sequoia
and Kings Canyon National Parks (Moore
and Sisson, 1987).

Kings Canyon Highway,
State Route 180

The Kings Canyon Highway, California
State Highway 180, provides an 85-mile
geologic traverse nearly across the southern
Sierra Nevada (Figure 1). Onlv the highest
part of the range is not crossed.

We commence our Highway 180 traverse
today at a point 20 miles east of the intersec-
tion of Clovis Avenue and SR 180 in Fresno,
at the first stop. The route will climb for 40
miles up the west flank of the range to Grant
Grove at 6500 feet elevation. For the next 15
miles, the route drops into the Kings Canyon
near the confluence of the Middle and South
Forks of the Kings River, and ends about 20
mile further east at the head of the Yosemite-
like canyon of the South Fork of the Kings
River.

The road ends only about 15 miles from
the road head on the east side of the Sierra
west of the town of Independence. The east-
ern part of the Kings Canyon Highway route
is shown on Figure 3, which is an oblique
physiographic map of the central Sierra Ne-
vada viewed from the southwest (Alpha.
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Figure 1. Geologic map of the central Sierra Nevada area showing composition of average
granitic rock, and field trip routes (heavy lines) on Highways 180 and 198, with the
Generals Highway connecting. The line of projection for Figure 6 is shown as line A-A’.
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Figure 2. Map of two field trip routes and stops. The
12 stops on Highway 180 are a portion of the NSS
Conven-tion’s Geology Field Trip and are designated
with Arabic numerals. The busses travel north from
Porterville to Stop 1 located on Highway 180. Then
the trip proceeds via 180 through Grant Grove in
Sequoia National Park to Cedar Grove in Kings
Canyon National Park.

The route on Highway 198 presents an alternate self-
guided field trip from near Visalia through Sequoia
National Park to Grant Grove via the Generals
Highway. The seven stops on the Highway 198 route
coming are designated by capital letters. At Grant
Grove, the trip can then be continued on Highway 180
to Cedar Grove.
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Figure 3. Oblique physiographic map of the
upper Kings River Drainage as viewed 30
degrees above the horizontal from the southwest

(after Alpha, 1977). Highway 180 extends east
up Kings Canyon in center, and Generals
Highway contours around to right (south).
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1977).
This route follows rather closely parts of

the trail of the first scientific expedition into
this part of the Sierra Nevada, the 1864
Whitney Survey of the Geological Survey of
California (Frontispiece). The survey field
party included William Brewer, Party Chief,
Charles Hoffman, topographer, James
Gardiner, geologist, Clarence King, geolo-
gist (later to become the first Director of the
U.S. Geological Survey), and Dick Cotter,
packer. During the 1964 expedition the party
explored much of the southern Sierra Ne-
vada, and discovered and named many of the
loftier peaks in the range, including Mt.
Brewer, Mt. Gardiner, Mt. Clarence King,
Mt. Williamson, Mt. Tyndall, and Mt.
Whitney.

Field trip stops, points of interest, and ref-
erence points, for the road logs are given in
bold type as distance in miles from the be-
ginning of the respective legs. At the first
stop, 20.0 miles east of the intersection of
Old Highway 180 and Clovis Avenue,
odometers are to be re-zeroed. Note that
mile notations of selected Department of
Highway roadside post-mile markers are
provided in a second column in the logs for
added geographic and navigational control.

The geology of most of the route is shown
on Figure 5 which is an updated version of
part of a generalized geologic map of Se-
quoia and Kings Canyon National Parks
(Moore and Sisson, 1987). In addition to the
various geologic studies cited in this geo-
logic field trip guide, Krauskopf (1953),
Macdonald (1941), Ross (1958), and Moore
and Nokleberg (1992) have published geo-
logic maps for the region. Matthews and
Burnett (1965) list all of the published and
unpublished geologic maps as of 1965 for
the California Division of Mines and Geol-
ogy Fresno 1x2o Sheet in which Sequoia and
Kings Canyon National Parks are located.
Figure 4 outlines the sources of the mapping
used in compiling the National Parks map.

The field trip route provides a close look at
parts of the Kings-Kaweah ophiolite belt on
the west (Saleeby. 1975, 1978), remnants of
pre-batholithic metasedimentary and meta-
volcanic rocks within the batholith (Saleeby
and others, 1978; Girty, 1977a, b; Moore and
Marks, 1972, Moore and Nokleberg, 1992),
compositional changes in the granitic rocks
of the Sierra Nevada batholith (Figs. 1, 6)

which occur systematically from west to east
(Moore, 1959; Moore, 1978, Chen, 1977,
Chen and Tilton. 1978, Chen and Moore,
1982), and various aspects of the youngest
eastern part of the batholith near Cedar
Grove and Roads End (Moore, 1978; Moore
and du Bray, 1978).

In addition, the Kings Canyon highway
provides an opportunity to study small rem-
nants of Late Cenozoic potassic alkalic ba-
saltic flows (Moore and Dodge. 1980), and
the effects of river and glacial erosion on a
giant scale along the Kings Canyon.

Various belts of wall rock are traversed by
the field trip route. From west to east these
belts are:

1 Kings River ophiolite (Permian and Tri-
assic) consisting of peridotite,
serpentinite, gabbro, basalt, pillow lavas,
mafic dikes, and chert (Mile 30)

2 Kings sequence (Upper Triassic, Lower
Jurassic, and possibly older) consisting
of intercalated schist, quartzite, calc-sili-
cate hornfels, marble, metachert, and
sparse metavolcanic rocks (Mile 70)

3 Mesozoic metavolcanic rocks in the cen-
ter of the Sierra Nevada batholith, con-
sisting chiefly of siliceous pyroclastic
rocks and interbedded volcaniclastic
rocks (Mile 73).

4 Paleozoic metasedimentary rocks of the
Sierra Nevada crest consisting mostly of
pelitic and calc-silicate schist and horn-
fels (not seen on this traverse).

Nokleberg (1983) interprets the various age
belts of wall rocks as a series of
tectonostratigraphic terranes that were tec-
tonically accreted along major thrust faults
or sutures during the Mesozoic. Saleeby
(1975, 1978) interprets the Kings River
ophiolite (Saleeby others, 1978, and
Nokleberg 1983) as oceanic crust and upper
mantle that was tectonically accreted onto
the continental margin during the Mesozoic.

The generalized geologic map of the
Kings Canyon and adjacent area also shows
various age belts of granitic rocks (Figure 5)
which show a regional relationship to the
belts of wall rocks and belts of granitic
rocks. The plutons generally become



Part 2–Geology Field Trip 45

younger eastward in the Sierra Nevada
batholith (Figure 6C). Surrounding the
Kings River ophiolite in the western foot-
hills are mostly Early Cretaceous and some
Jurassic granitic plutons. Associated with
the Kings sequence are the Mesozoic
metavolcanic rocks of mainly mid-Creta-
ceous age. In the central part of the batholith
to the east of the Kings sequence are the
Mesozoic metavolcanic rocks that comprise
in part the youngest wall rocks of the Sierra
Nevada batholith; they are associated with
the youngest and largest granitic plutons
(late Cretaceous) of the entire batholith. Pa-
leozoic metasedimentary rocks adjacent to
the Sierra Nevada crest are associated with
older granitic rocks of Jurassic age. Scat-
tered plutons of Early and Late Cretaceous
age also occur in this area.

Modal analyses of granitic rock, at various
localities are listed in the Road Log portion
of this geologic guide. The analyses were
measured by Oleg Polovtzoff on cut slabs of
granitic rock, usually about 8 by 14 cm.,
which were stained for plagioclase and K-
feldspar. All mafic minerals (pyroxene,
hornblende. biotite, and iron-titanium ox-
ides) are grouped together. Modes are listed
in volume percent for each mineral. The fol-
lowing abbreviations are used in the report-
ing of modal analyses: Pl – plagioclase, Kf -
K-feldspar, Q – quartz, and Mf - mafic min-
erals.

The bedrock geology of the Boyden Cave
roof pendant and adjacent area is illustrated
in Figure 7, a generalized geologic map that
is modified from Moore and Nokleberg
(1992).

Chemical Variations
in Granitic Rocks

The granitic rocks of the Sierra Nevada
batholith become more potassic, more conti-
nental, and younger from west to east. This
geographic change can be demonstrated by
examination of modal K-feldspar content,
initial strontium isotope ratios, and U-Pb zir-
con ages (Figure 6A-D). K-feldspar is not
abundant in the western Sierran granitic
rocks. Thirty km east along the traverse (Fig-
ure 6), the most undifferentiated rocks show
a steady increase of K-feldspar to about 10
percent at Roads End. This systematic east-

Figure 4. Outline
map of Kings
Canyon and Sequoia
National Parks
showing areas of
geologic mapping
utilized in compiling
the geologic map of
the parks (fig. 5).
Quadrangles
(letters) and special
mapped areas
(numbers) refer to
the references listed
in Table 1 on the
next page.

ward change in the dominant type of granitic
rock from diorite and quartz diorite to grano-
diorite was first defined by locating a
“quartz diorite line” about one-third of the
way across the batholith at mile 38 (Moore,
1959). The sparse, more differentiated gra-
nitic rocks show an irregular, rapid increase
eastward to more than 40 percent K-feldspar
at Roads End.

The increase in K-feldspar (and K
2
O) from

west to east across the Sierra Nevada
batholith is also accompanied by a general
increase in average SiO

2
 content. The spe-

cific gravity of samples of granitic rocks can
provide a reliable estimate of the SiO

2
 con-

tent because of the rather good correlation
between the specific gravity of samples for
which the SiO

2
 content has been analyzed

(Figure 6D). The specific gravity is com-
monly available for many more samples than
is silica content because of the ease of deter-
mining the specific gravity.

The initial strontium 87/86 ratios increase
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References used in compiling geologic map of Kings Canyon and Sequoia National Parks
as shown in the outline map in Figure 4 on the preceding page.

Fifteen-Minute Quadrangles
A. Bateman, P. C. and D. R. Wones, 1972,
Geologic map of the Huntington Lake Quad-
rangle, central Sierra Nevada, California:
U.S. Geological Survey Geologic Quad-
rangle Map GQ-987.

B. Bateman, P. C., 1965, Geologic map of
the Blackcap Mountain Quadrangle, Fresno
County, California: U.S. Geological Survey
Geologic Quadrangle Map GQ-428.

C. Bateman, P. C. and J. G. Moore, 1965,
Geologic map of the Mount Goddard Quad-
rangle, Fresno and Inyo Counties, Califor-
nia: U.S. Geological Survey Geologic Quad-
rangle Map GQ-429.

D. Big Pine Quadrangle: Bateman, P. C. et.
al., 1965, Geology and Tungsten Mineral-
ization of the Bishop District, California:
U.S. Geological Survey Professional Paper
470.

E. Nelson, C. A., 1966, Geologic map of the
Waucoba Mountain Quadrangle, Inyo
County, California: U.S. Geological Survey
Quadrangle Map GQ-528.

F. Patterson Mountain Quadrangle: indi-
cated references and reconnaissance map-
ping by the authors

G. Moore, J. G. and W. J. Nokleberg, 1991,
Geologic map of the Tehipite Dome Quad-
rangle, Fresno County, California: U.S.
Geological Survey Geologic Quadrangle
Map GQ-1676.

H. Moore, J. G., 1978, Geologic map of the
Marion Peak Quadrangle, Fresno County,
California: U.S. Geological Survey Geo-
logic Quadrangle Map GQ-1399.

I. Moore, J. G., 1963, Geology of the Mount
Pinchot Quadrangle, southern Sierra Ne-
vada, California: U.S. Geological Survey
Bulletin 1130, 152p.

J. Ross, D. C., 1965, Geology of the
Independance Quadrangle, Inyo County,

California: U.S. Geological Survey Bulletin
1181-0, 64p.

K. Dunlap Quadrangle: indicated refer-
ences and reconnaissance mapping by the
authors

L. Sisson, T. W. and Moore, J. G., 1994 in
press, Geology of Giant Forest Quadrangle,
California: Park, California: U.S. Geologi-
cal Survey Geologic Quadrangle Map GQ-

M. Moore, J. G. and T. W. Sisson, 1987,
Geologic map of the Triple Divide Peak
Quadrangle, Tulare County, California:
U.S. Geological Survey Geologic Quad-
rangle Map, GQ-1636.

N. Moore, J. G., 1981, Geologic map of the
Mount Whitney Quadrangle, Inyo and
Tulare Counties, California: U.S. Geologi-
cal Survey Geologic Quadrangle Map GQ-
1545.

0. Lone Pine Quadrangle; indicated refer-
ences and reconnaissance mapping by the
authors

P. Exeter Quadrangle: indicated references
and reconnaissance mapping by the authors

Q. Kaweah Quadrangle: indicated refer-
ences and reconnaissance mapping by the
authors

R. Mineral King Quadrangle: indicated ref-
erences and reconnaissance mapping by the
authors

S. Moore, J. G. and T. W. Sisson, 1985,
Geologic map of the Kern Peak Quad-
rangle, Tulare County, California: U.S.
Geological Survey Geologic Quadrangle
Map GQ-1584.

T. duBray, E. A. and J. G. Moore, 1985,
Geologic map of the Olancha Quadrangle,
southern Sierra Nevada, California: U.S.
Geological Survey Miscellaneous Field
Studies Map MF- 1734.

Table 1
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Special Map Areas

1. Nokleberg, W. J., Moore, J.G., Chaffee,
M. A., Griscom, Andrew, Longwill, W. D.,
and Spear, J. M., 1983, Mineral resource
potential map and summary report of the
Kings River, Rancheria, Agnew, and Oat
Mountain Roadless Areas, Fresno County,
California: U.S. Geological Survey Miscel-
laneous Field Studies Map MF-1564-A, 1
sheet, scale 1:62,500, 13 p.

2. Clemens Knott, D., 1992, Geologic and
isotopic investigations of the Early Creta-
ceous Sierra Nevada batholith, Tulare
County, California, and the Ivrea Zone,
northwest Italian Alps: Examples of inter-
action between mantle-derived magma and
continental crust: California Institute of
Technology Ph.D. Dissertation, 169 p.

3. Goodin, Sarah E., 1978, Metamorphic
country rocks of the southern Sierra Ne-
vada, California: University of California,
Berkeley, M.S. Dissertation, 75 p.

4. Liggett, David L., 1990, Geochemistry
of the garnet-bearing Tharps Peak grano-
diorite and its relation to other members of
the Lake Kaweah intrusive suite, south-

western Sierra Nevada, California: in Ander-
son, J. L., ed., The nature and origin of Cor-
dilleran magmatism: Boulder, Colorado,
Geological Society of America Memoir 174,
p. 225-250

5. Saleeby, Jason, Written commun. March,
1980,

6. Durrell, Cordell, 1940, Metamorphism in
the southern Sierra Nevada northeast of
Visalia, California: University of California,
Publications, Bulletin of the Department of
Geological Sciences, v. 25, p. 1- 118.

7. Ross, D.C., 1958, Igneous and metamor-
phic rocks of parts of Sequoia and Kings
Canyon National Parks, California: Califor-
nia Division of Mines and Geology Special
Report 53, 24 p.

8. Sawlan, Michael, Written commun. June,
1982.

9. Busby-Spera, C. J. and J. Saleeby 1987,
Geologic guide to the Mineral King area, Se-
quoia National Park, California: Pacific Sec-
tion, Society of Economic Paleontologists
and Mineralogists, Los Angeles, California,
v. 56, 44 p.

regularly to the east, reaching 0.704 at 20
km, 0.706 at 50 km, and about 0.707 east of
55 km. This variation in initial strontium
isotope ratios has been attributed to the deri-
vation of plutons in the western Sierra Ne-
vada from upper mantle material of oceanic
character, whereas plutons in the eastern Si-
erra Nevada were derived from lower conti-
nental crust of Pre-Cambrian age (Kistler
and Peterman. 1978, Chen, 1977, Chen and
Tilton, 1978, Chen and Moore, 1982).

A detailed look at Pb, Sr, and Nd isotopic
trends on a traverse across the Sierra Nevada
close to the route of this field trip indicate:

1 Along the western margin pluton sources
have substantial mantle components.

2  Toward the center of the batholith an in-
creasing component from aged continen-
tal crustal material is present.

3 From the center toward the eastern mar-
gin, sources change from granitic to
granulitic components (although an en-
riched subcontinental lithosphere instead
of a granulitic source cannot be elimi-
nated) (Chen and Tilton, 1991; Chen and
Moore, 1982).

Lead isotopic data indicate an average age of
the crustal source materials of about 1,900
Ma.

The U-Pb zircon ages of most granitic
samples remain rather constant at 110 Ma
from 15-km east to 60 km along the field trip
route. East of 60 km, the rocks generally be-
come younger and are about 85 Ma near the
Roads End and the Sierra Nevada crest
(Chen. 1977 Chen and Tilton, 1978, Chen
and Moore, 1982. The isotopic ages reveal a
pattern of northwest-trending age belts of
(text continues on p.51)



2003 Convention Guide Book48

DESCRIPTION OF
MAP UNITS FOR FIGURE 5

Surficial Deposits

 Ql Landslide deposits (Quaternary)

Qt Talus and colluvium (Quaternary)

Qg Glacial deposits, undifferentiated

Qs Alluvial and surficial deposits, undiffer-
entiated (mainly Quaternary)

Granitic Rocks

(Rock names from classification of Streck-
eisen, (1973)).
See Figures 5, 5B and 5C for more defini-
tions of igneous rock names

Dark-Colored Rocks
(Generally containing more than 10 percent
dark minerals)

KgfGiant Forest Granodiorite (Creta-
ceous)-Medium-grained equigranular,
hornblende-rich granodiorite with abundant
mafic inclusions. Contains about 17 percent
mafic minerals. Mafic inclusions are vari-
able in size, shape, and texture. U-Pb age,
97-102 Ma (Chen and Moore, (1982).

Ktc Granodiorite of Tombstone Creek (Cre-
taceous)—Medium-grained, dark grano-
diorite containing about 19 percent mafic
minerals. U-Pb age, 99 Ma (Chen and
Moore, 1982); 102 Ma (J. B. Saleeby and
others, 1990).

Klc Granodiorite of Lighting Creek (Creta-
ceous)—Medium-grained, dark granodior-
ite in southeast corner of the quadrangle. U-
Pb age, 108 Ma (Chen and Moore, 1982);

100 Ma (Saleeby and others, 1990). Aver-
ages about 19 percent dark minerals.

Kyp Quartz diorite of Yucca Point (Creta-
ceous)—Medium-grained granodiorite and
quartz diorite with prominent hornblende
crystals and abundant mafic inclusions. U-
Pb age, 110 Ma (Chen and Moore, (1982).
Averages about 21 percent dark minerals.

Medium-Colored Rocks
(Generally 6-10 percent dark minerals)

Kbc Granodiorite of Brush Canyon (Cre-
taceous)-Porphyritic granodiorite and gran-
ite averaging about 6 percent mafic miner-
als and containing potassium-feldspar phe-
nocrysts (1-2 cm) enclosed in a medium- to
fine-grained groundmass. U-Pb age, 86 Ma
(Chen and Moore, 1982). Highly porphy-
ritic marginal phase shown by stipple pat-
tern.

Light-Colored Rocks
(Generally less than 6 percent dark miner-
als)

Kdm Granite of Deer Meadow Grove
(Cretaceous)—Chiefly medium grained bi-
otite-hornblende granite. Forms small plu-
ton in southeastern part of quadrangle. Av-
erages 5-7 percent dark minerals.

Kkl Granite of Kennedy Lakes (Creta-
ceous)—Generally coarse grained, hetero-
geneous, light-colored granite with ad-
mixed darker granitic rocks. Coarse-
grained rock produces crags and spires.

Kgd Granite of Grand Dike (Creta-
ceous)—Sheared and gneissic granite,
commonly coarse grained and resistant.
Contains local mylonite zones up to 10 cm
thick. U-Pb age, 103 Ma (J. B. Saleeby and
others, 1990).
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Metamorphosed Hypabysal
Intrusive Rocks

Mdp Metadacite porphyry (Cretaceous)—
Chiefly metamorphosed, schistose, horn-
blende-biotite dacite porphyry. Contains
plagioclase phenocrysts as long as 4 mm.
Forms shallow intrusion in meta-sedimen-
tary rocks along upper Boulder Creek. U-
Pb age, 105 Ma (Saleeby and others, 1990).

Mhd Hypersthene-bearing metadacite
(Cretaceous)—Subvolcanic intrusion of
massive to locally weakly schistose, hyper-
sthene-bearing, homogeneous metadacite
with spindle-shaped small mafic inclusions.
U-Pb age, 102 Ma (J. B. Saleeby and others,
1990).

Hg Hypabyssal granodiorite stock (Creta-
ceous)—Medium-grained, weakly schis-
tose, hornblende-biotite granodiorite.
Forms small intrusion associated with
metadacite subvolcanic mass on north side
of Monarch Divide. U-Pb age. 103 Ma (J.
B. Saleeby and others, 1990).

Metavolcanic Rocks

mrt Metarhyolite tuff (Cretaceous)—
Chiefly metamorphosed pyroclastic rhyo-
lite and dacite; U-Pb age, 106 Ma (J. B.
Saleeby and others, 1990).

mrf Metarhyolite lava (Cretaceous)—
Chiefly metamorphosed massive, sheared,
silicic volcanic rocks. Predominantly lava
flows.

msv Metavolcanic sedimentary rocks (Cre-
taceous)—Water-laid volcanogenic sedi-
ments and airfall ash.

mdt Metadacite and metarhyolite tuff (Cre-
taceous)—Tuff and volcanic-derived sedi-
mentary rocks. Also contains meta-andes-
itic tuffaceous rocks.

Mrr Metarhyolite (Cretaceous)—Distinctly
red weathering, fine-grained. metamor-
phosed lapilli tuff and tuff breccia. U-Pb
age, 104 Ma (Saleeby and others, 1990).

map Metarhyolite airfall ash (Cretaceous)
-Fine-grained, commonly well bedded,
airfall ash with well-preserved accretionary
lapilli 2-20 mm in diameter.

Metasedimentary Rocks

s Biotite-feldspar-quartz schist (Jurassic or
older)- Reddish -brown weathering, biotite-
feldspar-quartz schist with thin (10 cm or
less) layers of micaceous quartzite. In-
cludes minor calc-silicate schist layers and
sparse marble. Thin to medium layered

m Marble (Jurassic or older)—Coarsely
crystalline, schistose to gneissose, white to
light gray, commonly cavernous marble.
Dolomitic in some places.

q Quartzite (Jurassic or older)—Fine and
medium-grained, schistose, white mica-
ceous, arkosic quartzite, quartzite, and
lesser quartz-biotite schist. Medium to mas-
sive bedded, locally exhibiting cross bed-
ding.

cs Calc-silicate schist (Jurassic or
older)—Calc-silicate schist and minor
calchornfels adjacent to granitic plutons.
Includes quartz-biotite schist and minor
tactile and marble. Thin to medium layered

qbp  Quartz and biotite mylonitic phyllite
(Jurassic)- Chiefly thin layered to medium-
layered, tine-grained quartz-, feldspar-, and
biotite-rich mylonitic phyllite and
mylonitic calc-phyllite. Local mylonite and
tectonic breccia zones near western contact
with marble unit. Contains Early Jurassic
fossils near lower Boulder Creek.

bp Biotite mylonitic phyllite (Jurassic)—
Chiefly thin layered to medium-layered,
fine-grained biotite-quartz mylonitic
phyllite with lesser quartz-feldspar
mylonitic phyllite.

abs Andalusite-biotite schist (Jurassic or
older)—Dark-gray, thin- to medium-lay-
ered, fine- to medium-grained, quartz-
white mica-biotite-andalusite schist.
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Figure 5B.

Figure 5B.

Figure 5B. After Streckeisen (1973), charts
show classification of plutonic and volcanic
rocks in the double-triangle Q-A-P-F,
according to their actual or calculated mineral
compositions. Q is quartz, A is alkali feldspar,
F is plagioclase feldspar, and M refers to
mafic minerals.
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CLASS ORDER                GROUP
(FIELD)
PLUTONIC DIVISION VOLCANIC DIVISION

A.

M <90%

I.
Quartz
rocks

1a  Quartz rocks s. str.
1b  Quartz-granite
1c  Quartz-granodiorite

-----
-----
-----

A.

M <90%

II.
Quartz-
Feldspar
rocks

2  Alkali granite
3  Granite
     3a (Syenogranite)
     3b (Monzogranite)
4  Granodiorite
5  Quartz-diorite

Alkali rhyolite

Rhyolite
Rhyodacite (= Qtz-latite)
Dacite
Quartz-andesite

A.

M <90%

III.
Feldspar
rocks

6  Alkali syenite
7  Syenite
8  Monzonite   Syenodiorite
9  Monzodiorite &
    Monzo-gabbro
10 Diorite and Gabbro,
        Anorthosite

Alkali trachyte
Trachyte
Latite
Trachyandesite
Latite-andesite      and
& latite-basalt
Trachybasalt

Andesite and basalt
A.

M <90%

IV.
Feldspar-
Feldspathoid
rocks

11  Foyaite
12  Plagifoiaite
13  Essexite & Ess. Gabbro
14  Theralite

Phonolite
Tephritic phonolite
Phonolitic tephrite
Tephrite

A.

M <90%

V.
Feldspathoid
rocks

15a  Foyatic foidites
15b  Theralitic foidites
15c  Foidites s. str.

Phonolitie foidites
Fephritic foidites
Extrusive foidites s. str.

B.

M>90

VI.
Mafitites

16  Peridotite
      Pyroxenite
      Horblendite
      Melilitolite

(Picrite)
---
---
Melilitite

Figure 5C. Abridged version of the system igneous rocks (after Streckeisen, 1973)

(Continued from p.47)
granitic plutons. This pattern was
first discerned by Evernden and
Kistler (1970) with K-Ar and Rb-Sr
dating techniques and subsequently
was documented in more detail with
U-Pb zircon dating techniques by
Chen (1977), Stern and others,
(1981), Chen and Tilton (1978), and
Chen and Moore (1982).

Boyden Cave Roof Pendant

Granitic rock of the composite Si-
erra Nevada batholith is the most
abundant bedrock of the region, but

remnants of pre-batholith metamor-
phosed sedimentary and volcanic
rocks occur as isolated screens or
roof pendants that separate indi-
vidual masses of granitic rock. One
of the largest areas of metamorphic
rock in the region is the Boyden
Cave roof pendant (Figure 7). The
metamorphic rocks of the roof pen-
dant comprise two major terranes—
the Kings terrane to the west com-
posed mainly of metasedimentary
rocks, and the Goddard terrane to the
east composed mainly of meta-vol-
canic and metamorphosed hypabys-
sal rocks (Nokleberg, 1983: Moore
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Figure 5D. 1999 Geologic Time Scale, compiled by A. R. Palmer and John Geissman. Figure downloaded from
Geological Society of America website at the following URL: http://www.geosociety.org/science/timescale/timescl.pdf
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Early Jurassic age for that unit (Moore and
Dodge, 1962; Jones and Moore, 1973:
Saleeby and others, 1978).

Available paleontologic evidence from
other areas indicates a Late Triassic to Early
Jurassic age for other parts of the Kings ter-
rane to the north and south (Saleeby and oth-
ers, 1978; Nokleberg 1981, 1983; Saleeby
and Busby, 1993) which is interpreted as a
submarine fan system containing craton-de-
rived sands and, farther to the south, silicic
volcanic tuffs and breccias (Saleeby and oth-
ers, 1978, Saleeby and Busby, 1993). The
base and top of the Kings terrane are either
faulted or intruded by granitic plutons. Mini-
mum stratigraphic thickness is estimated at
a few thousand meters.

Schwiekert and Lahren (1991, 1993) cor-
relate some units in the metasedimentary
rocks of the Boyden Cave roof pendant with
similar strata in the Death Valley region.
However, these correlations are based on the
interpretation that a continuous stratigraphic
sequence, younging to the east, occurs in the
metasedimentary rocks of the roof pendant.
As discussed below, our detailed mapping
and structural analysis indicates that the
metasedimentary rocks in the roof pendant
occur in a stack of folded thrust sheets or
nappes. In addition, the search for rock units
correlative with the metasedimentary rocks
should be along structural and tectonic strike
to the southeast (Saleeby and others, 1975;
Nokleberg. 1983; Saleeby and Busby 1993),
not across structural and tectonic strike to
the east.

Structural Geology of
Metasedimentary Rocks in the

Boyden Cave Roof Pendant

The rocks of the Kings terrane present in the
Boyden Cave roof pendant is intensely, mul-
tiply deformed and regionally metamor-
phosed Girty, 1977a, b; Nokleberg and
Kistler, 1980; Moore and Nokleberg 1992).
Multiple deformations are indicated by two
generations of superposed minor and major
structures, mainly refolded folds with axial-
plane schistosity, and by local younger shear
and mylonite zones. In addition, the margins
of the Boyden Cave roof pendant have been
recrystallized to hornfels by the heat of adja-
cent granitic plutons. Bedding has generally
been transposed to a series (cont. on p.56)

and Nokleberg, 1992).
A continuation of the roof pendant ex-

tends northeast across both forks of the
Kings River to Spanish Mountain and
Rodgers Ridge on the north canyon rim.
Topical studies of the metamorphic rocks
of the Boyden Cave roof pendant and of the
Paleozoic and Mesozoic tectonics of the
central and southern Sierra Nevada are sub-
jects of reports by Moore and Dodge
(1962), Jones and Moore (1973), Bateman
and Clark (1974), Girty (1977a, b), Saleeby
and others (1978), Nokleberg and Kistler
(1980). Chen and Moore (1982),
Nokleberg (1983), Girty (1985), Saleeby
and others (1978), Schwiekert and Lahren
(1991, 1993), Kistler (1993), and Saleeby
and Busby (1993).

Kings Terrane

The Kings terrane, first called the “Kings
sequence” by Bateman and Clark (1974),
was expanded to include similar strata in
the southern Sierra Nevada, including the
Kaweah River, Yokohl Valley, Tule River,
Kern Canyon, Isabella, and Tehachapi pen-
dants by Saleeby and others (1979), and to
include the metasedimentary rocks of the
Strawberry mine roof pendant by
Nokleberg (1983). The metasedimentary
rocks, best exposed in the central and west-
ern parts of the Boyden Cave roof pendant,
consist of highly deformed and regionally
metamorphosed quartzite, arkose, marl,
mudstone, calcareous sandstone, and lime-
stone transformed into metaquartzite,
meta-arkose, biotite-quartz schist, an-
dalusite-biotite schist, calc-schist, and
marble.

Exposures of the metasedimentary rocks
of the Kings terrane are spectacular in the
southern part of the Boyden Cave roof pen-
dant along the South Fork of the Kings
River (Figure 8). In this area, the major
metasedimentary rock types are marble,
phyllite biotite schist, calc-schist, and
quartzite. Prominent ridges of marble un-
derlie Windy Cliffs and form impressive
exposures on Monarch Divide to the north.
Metaquartzite forms the prominent ridge
south of Horseshoe Bend. Sparse fossils,
mainly crinoids and ammonites found near
the mouth of Boulder Creek in the quartz-
biotite phyllite unit (Figure 7), indicate an
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Figure 6A-D. A. Analytical data on granitic rocks
projected onto line A-A’ of figure 1: (a) volume
percent of K-feldspar; (b) initial strontium 87/86

ratios; (c) U-Pb zircon ages of granitic and mafic rocks
in millions of years. D. Relation between specific
gravity and weight percent SiO

2
 of granitic rocks.
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Figure 7. Generalized geologic map of the Boyden
Cave roof pendant, adapted from Moore and
Nokleberg (1992) Heavy line crossing the roof
pendant from west to east is the South Fork of the
Kings River. Horseshoe Bend is the prominent

convex north curve in the river. Closed circle
along South Fork of Kings River indicates
geologic stop at parking lot for Boyden Cave near
bridge across river (Mile 71.3).
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of parallel tectonic lenses or foliations by
penetrative deformation.

The older set of structures, termed first-
generation structures, strikes east-northeast
and dips moderately to steeply north. Minor
first-generation structures are well exposed
in the quartz-biotite mylonite phyllite unit
along the north side of the paved road east of
Boyden Cave where minor folds and parallel
axial plane schistosity strike northeast. The
first-generation schistosity contains an up-
per greenschist to lower amphibolite facies
mineral assemblage composed of varying
proportions of clinopyroxene, garnet, horn-
blende, wollastonite, carbonate, and biotite
(Girty, 1977a, b). Major first-generation
structures consist of stacks of refolded thrust
sheets or nappes and folded intervening
faults that are best preserved in the cores of
major antiforms and synforms (Figure 7).

The younger set of structures, termed sec-
ond generation structures, strikes north-
northwest and dips steeply to vertically.
These structures consist of major and minor
folds and faults, and schistosity that occur in
both the metasedimentary rocks of the Kings
terrane to the west, and in the metavolcanic
rocks to the east. Associated minor folds
generally plunge east-southeast, but locally
plunge north-northwest.

The second-generation structures are su-
perposed on the first-generation structures
(Girty, 1977a. b; Nokleberg and Kistler,
1980). The second-generation schistosity
also contains an upper greenschist to am-
phibolite mineral assemblage. The diagnos-
tic minerals are hornblende, clinopyroxene,
wollastonite, garnet, and biotite. Local retro-
grade metamorphism to greenschist facies is
indicated by replacement of hornblende,
clinopyroxene, garnet, and biotite by chlo-
rite.

Second -generation structures also include
a widely distributed mylonitic schistosity
that in places is concentrated in mylonite
zones as wide as a few centimeters, particu-
larly in the quartz-biotite mylonitic phyllite
unit, and in the granite of Grand Dike. Local
and regional comparisons of major and mi-
nor structures indicate that the first-genera-
tion structures formed in a regional deforma-
tion during the Early or Middle Jurassic and
that the second-generation structures formed
during the Late Jurassic through the mid-
Cretaceous Moore and Nokleberg, 1992).

Boulder Creek Fault
The metasedimentary rocks of the Boyden
Cave roof pendant comprise two distinct se-
quences of rocks that are interpreted to be
juxtaposed by large-scale movement on a
shear zone or major fault, named the Boulder
Creek fault (Figure 7).

This fault occurs as a tectonic breccia zone
at the western margin of the quartz-biotite
phyllite unit, adjacent to the thick marble
unit to the west (Nokleberg, 1983, Moore
and Nokleberg. 1992; Kistler, 1993) (Figure
7).

Field evidence for this fault is abundant.

1 Highly deformed rocks in the shear zone
display considerable shearing flattening,
granulization and small scale folding
along N. 20-40' W. trends. Locally, shear-
ing and granulization produced mylonites
(Girty, 1977a, b; Moore and Nokleberg,
1992).

2 Map units in the quartz-biotite phyllite
unit strike obliquely into the marble unit
to the west, south of the Kings River
(Figure 7).

3An intense mylonitic schistosity occurs
within the tectonic breccia. This schis-
tosity is part of the second-generation
structures and parallels the contact with
the marble unit to the west.

4 The tectonic breccia contains abundant
fragments that are regionally deformed
and metamorphosed with a strong first
generation, east-northeast-striking schis-
tosity that parallels axial planes of minor
folds in the fragments.

Superposed on these fragments and their
older penetrative structures is the younger,
north-northwest-trending, second generation
schistosity that parallels the fault between
the marble unit to the west and the quartz-
biotite phyllite unit to the east. See Figure 8.

The second-generation structures associ-
ated with the Boulder Creek fault were
clearly superposed on previously metamor-
phosed and deformed metasedimentary
rocks and were not formed during soft-sedi-
ment deformation. As a second-generation
structure, the Boulder Creek fault is inter-
preted as forming as a companion structure
to the Kings River suture, discussed below.
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Goddard Terrane
Metavolcanic and metamorphosed hypabys-
sal intrusive rocks form the northeastern
third of the Boyden cave roof pendant (Fig-
ure 7). These rocks consist mainly of
metarhyolite and metadacite tuffs and flows
and a distinctive metamorphosed hyper-
sthene dacite intrusion. Nokleberg (1983)
assigned the metavolcanic rocks of the
Boyden Cave pendant to the Jurassic
Goddard terrane. New Rb-Sr whole rock and
U-Pb zircon isotopic dating of the
metavolcanic and meta-intrusive rocks yield
ages of 102-105 Ma or mid-Cretaceous
(Saleeby and others, 1990).

Thus, the metavolcanic rocks of the
Boyden Cave pendant are younger than the
Goddard terrane as originally defined. Nev-
ertheless, the Boyden Cave Pendant meta-
volcanic rocks form the easternmost limit of
Kings terrane metamorphic rocks at this lati-
tude and thus still appear to represent a ma-
jor terrane boundary.

We therefore continue to include the
Boyden Cave Pendant metavolcanic rocks
within the Goddard terrane. This part of the
Goddard terrane is interpreted as a fault-
bounded fragment of the upper part of a mid-
Cretaceous Andean-type arc that formed on
the Jurassic to mid-Cretaceous margin of
western North America (Nokleberg, 1983).
Intrusive into west-dipping metavolcanic
rocks are coeval locally metamorphosed gra-
nitic rocks, such as the granodiorite of
Tombstone Creek and the granite of Grand
Dike, that have zircon U-Pb intrusive ages of
99 to 103 Ma (Saleeby and others 1990). The
granodiorite of Tombstone Creek also in-
trudes the metasedimentary rocks of the
Kings terrane to the west (Figure 7).

STRUCTURAL GEOLOGY OF
METAVOLCANIC ROCKS IN THE
BOYDEN CAVE ROOF PENDANT

The metamorphosed volcanic, hypabyssal,
and granitic rocks in the northeastern part of
the Boyden Cave roof pendant contain only
the second generation, north-northwest
trending structures. The absence of first-
generation structures in the metamorphosed
volcanic and shallow intrusive rocks of the
Goddard terrane indicates that either these
rocks formed after the deformation that pro-

duced the first-generation structures in the
Kings terrane to the west, or that the terrane
was tectonically transported to its present
position after formation of first-generation
structures in the Kings terrane.

Second-generation structures include a
widely distributed mylonitic schistosity that
in places is concentrated in mylonite zones
as wide as a few centimeters. Such zones
occur in mid-Cretaceous metavolcanic rocks
and in the mid-Cretaceous granitic rocks
bordering the Boyden Cave roof pendant,
such as the granite of Grand Dike, indicating
that granitic intrusion occurred during, or
prior to, regional deformation and metamor-
phism. The second-generation schistosity
contains an upper greenschist to amphibolite
mineral assemblage with hornblende, clino-
pyroxene, garnet, and biotite. Local retro-
grade metamorphism to greenschist facies is
indicated by partial replacement of horn-
blende, garnet, and biotite by chlorite.

As discussed below, the second-genera-
tion structures are interpreted to have formed
during the mid-Cretaceous, immediately af-
ter extrusion and deposition of’ the mid-Cre-
taceous metavolcanic rocks and during in-
trusion of the mid-Cretaceous granitic rocks.

Kings River Suture
The Kings and Goddard terranes are sepa-
rated by a major pre-granitic fault named the
“Kings River suture” (Nokleberg, 1983;
Moore and Nokleberg, 1992) (Figure 7). The
evidence for the fault consists of narrow sliv-
ers of fault-bounded and deformed meta-
sedimentary and metavolcanic rocks that
strike obliquely into one another on the east-
central side of the Boyden Cave roof pen-
dant, south of the south Fork of the Kings
River an east of upper Boulder Creek.

Intense shears and mylonite zones, part of
the second-generation structures, also occur
in the eastern part of the quartz and biotite
mylonitic phyllite unit near the fault. The
parallelism of the Kings River suture to the
second-generation structures indicates that
the suture probably formed along with these
structures.

The occurrence of second-generation
structures in the mid-Cretaceous metamor-
phosed volcanic and hypabyssal rocks of the
Goddard terrane, and in adjacent mid-Creta-
ceous granitic rocks, indicates that second-
generation structures, along with major
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movement on the Kings River suture, prob-
ably formed in the mid-Cretaceous during
granitic intrusion, regional deformation, and
faulting. The Kings River suture or fault is
interpreted as the InterBatholithic Break 2
by Kistler (1993) and as the only exposed
trace of the Mojave-Snow Lake fault by
Schweikert and Lahren (1991, 1993).

The occurrence of Proterozoic zircons in
the quartzite unit of the pendant (Chen,
1977; Chen and Moore, 1982) provides ad-
ditional support for tectonic transport of the
metasedimentary rocks into their present
structural position west of the metavolcanic
rocks. The zircons probably had a cratonal
source, yet no nearby craton exists, except

along structural strike to the southeast.
Therefore, the metasedimentary rocks of

the pendant are interpreted by most workers
(Saleeby and others, 1978; Nokleberg, 1983,
Saleeby and Busby, 1993; Schweickert and
Lahren, 1991, 1993) as having been tectoni-
cally transported into their present position
by, in part, strike-slip movement on major
faults bounding the pendant and occurring
within the pendant from a source region to
the southeast in southeastern California.

Because Proterozoic inherited or
xenocrystic zircons are also present in the
metavolcanic rocks of the Goddard terrane
(Tobisch and others, 1986; Saleeby and oth-
ers, 1990), it is likely that the unexposed

Figure 8. Chevron-
folded metasiltstone
in Kings Canyon
slightly east of
Boyden Cave bridge
on north side of
highway at Mile
71.9.
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basement of the Goddard terrane was also
tectonically transported to its present loca-
tion The tectonic migration and accretion of
the Kings terrane against the mid-Creta-
ceous meta-igneous rocks of the Goddard
terrane to the east is interpreted to have oc-
curred during, or just after, the mid-Creta-
ceous igneous activity.

Here ends the commentary pertinent to the
Highway 180 to Cedar Grove field trip.

STATE ROUTE 198 AND
GENERALS HIGHWAY

(SEE ROAD LOG #2 ON PAGE 72)

This part of the field trip begins in the San
Joaquin Valley in eastern Visalia on Califor-
nia Route 198 at Country Center Drive The
road goes east into the Sierra Nevada foot-
hills, past Lake Kaweah and the town of
Three Rivers, and enters Sequoia National
Park at the Ash Mountain Entrance 36.5
miles from Visalia.

From the park entrance the road, now des-
ignated the Generals Highway continue up
the canyon of the Middle Fork of the
Kaweah River, then generally northwest up
steep switchbacks on the north wall of the
canyon to Giant Forest (campground. store,
gas, food). Continuing northwest, the road
passes the park campground and store at
Lodgepole on the Marble Fork of the
Kaweah River and continues across the
drainage of the North Fork of the Kaweah
River to join with Highway 180 near Grant
Grove, a total distance of 81 miles from
Visalia.

The first half of the route traverses the
Kings-Kaweah ophiolite belt, then across
dark granodiorite and associated mafic plu-
tonic rocks of the western Sierra Nevada
batholith. Near Lake Kaweah and continu-
ing to Three River, two major roof pendants
of metasedimentary rocks are crossed. The
second half traverses the outer part of the 99
Ma Giant Forest intrusive sequence.

MINERAL KING ROAD
(SEE ROAD LOG #3 ON PAGE 78)

The Mineral King Road extends 25 miles

east from Highway 198 near Hammond east
of the town of Three Rivers to the mountain
hamlet of Mineral King at an elevation of
7600 feet. The narrow road is steep and
curvy and is closed in the winter.

Most of the road is in dark granodiorite cut
by the large, irregularly shaped, light colored
sills and apophyses of the younger granite of
Case Mountain.
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Here begins the Road Log for Geology Field
Trip A, the leg from Porterville to State
Highway 180:

Road Log # 1
Road Log from Porterville

Convention Site to State Route 180
20 Miles  East of Fresno

Compilers’ note: Prior published field trip
guides for the Highway 180 route by Jim
Moore and his colleagues begin at the inter-
section of old Highway 180 and Clovis Av-
enue in Fresno, CA, an easy location to find
and with abundant parking at the shopping
center there. We have compiled this field trip
using their road log and beginning at their
first stop, a point 20.0 miles east of their
original starting point. Their notes covering
the interval from Fresno to Stop 1 are folded
into the discussion at Stop 1.

0.0 Depart the Porterville College’s main
parking lot from a point near the gym-
nasium.

0.1 Turn right onto Main Street; proceed
north on Main Street.
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0.3 Turn right onto (California) State
Route (SR) 190; proceed west on SR
190.

1.0 Cross Jaye Street; continue west on SR
190. Although the ground seems nearly
level, we are descending the Holocene
alluvial fan of the Tule (pronounced
“too’lee”) River. The Tule River still
nourishes Lake Tulare, especially dur-
ing wet years, but mostly it contributes
its discharge to the local agricultural
irrigation budget.

1.5 Take exit for SR 65 northbound; drive
north on SR 65 towards the village of
Lindsay and the City of Visalia, CA.

8.55 Cross Tulare County Road J28; com-
munity of Strathmore is to the right.
Proceed north on SR 65.

12.9 Cross Hermosa Street in Lindsay, CA.
Continue on SR 65.

13.5 SR 65 bends/curves west, briefly, along
Tulare Street or CR 137. Stay with SR
65.

13.95 Turn right onto Road 204 (also known
as Spruce Avenue). Proceed north on
Spruce Ave towards SR 198. This ma-
neuver will take us subparallel to SR
65, but will bypass the town of Exeter
and save us some time. For the next 3
miles, we are traversing the topo-
graphic low between the Tule River al-
luvial fan and the St. John’s River and
Kaweah River alluvial fan.

16.75 Cross railroad track, continuing north
on Spruce Ave.

20.0 The near-skyline on the right consists
of two summits, Rocky Hill to the
south (elevation 482 m) and Badger
Hill to the north (elevation 351 m).
Badger Hill is being developed with
home sites. These hills separate us
from Yokohl Creek Valley to the east.
We are passing through the unincor-
porated hamlet of Rocky Hill. Rocky
Hill (the positive topographic land-
scape element) is underlain by the gra-
nodiorite of the Rocky Hill stock with

a K-Ar age of 132+4 million years. The
stock is intrusive into serpentinite and
metavolcanic rocks of the Kings
Kaweah Ophiolite sequence. Likewise,
Badger Hill is underlain by serpentinite
(Putnam, G.W. and Alfors, J.T., 1965),
Depth of intrusion and age of the Rocky
Hill Stock, Tulare County, California:
Geological Society of America Bulle-
tin v. 76, p. 357-364.

21.85 This is the junction with State Route
198. Turn left on SR 198 and drive to-
wards Visalia, CA. [For Your Informa-
tion: A right turn leads to Lake
Kaweah, the town of Three Rivers, and
the Ash Mountain headquarters of Se-
quoia and Kings Canyon National
Parks. Many trailheads afford access to
the High Sierra. Also to the right (east)
lies the starting points for the Three
Rivers to Grant Grove field trip road
log and the Three Rivers to Mineral
King road log.]

22.8 Cross SR 65, and continue west on SR
198. It is about 9 miles to Visalia. We
are diagonally crossing the Holocene
alluvial fan of the Kaweah River. Like
most major Sierran drainages, the
Kaweah River is dammed to form Lake
Kaweah, a local flood control, irriga-
tion, and aquatic recreational facility.

26.8 SR 198 passes under the Farmersville
overcrossing. Continue west on SR
198.

29.5 City limit of Visalia, CA. Lovers Lane
exit (ignore this, continue west on SR
198).

31.3 Exit SR 198 at SR 63 north. This exit
is a little tricky, because the exit ramp
from SR 198 merges with the left side
of East Mineral King road, and you
need to get over into the right lane of
East Mineral King road to turn right
onto SR 63 northbound. Prepare to turn
right at the first intersection, about 0.3
miles from the merge.

31.6 Turn right onto Court Street or SR 163;
you should be heading north.

32.3 Follow traffic circle as it circles Lin-
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coln Park and heads northwest. Watch
for SR 63 north and take that right,
which lies about 1/4 way around the
traffic circle.

32.7 If you are crossing Houston Avenue
somewhere near here, you are on route.
Continue north on SR 63.

34.2 Here lies the main channel of the St.
John’s River, another seasonal western
sierra drainage siphoned to near extinc-
tion by the demands of agriculture.

35.7 SR 63 crosses Ivanhoe road. The com-
munity of Ivanhoe lies to the right, but
we continue north on SR 63.

40.4 SR 63 crosses railroad tracks; continue
north on SR 63.

42.7 SR 63 crosses Avenue 384; continue
north on SR 63.

45.0 City limit of Cutler, CA. Continue
north on SR 63.

46.1 Pass southern limit of Orosi, CA. Con-
tinue north on SR 63.

46.7 Cross Avenue 416. Pass Bank of the
West on the left. Prepare to merge left;
road will narrow and become a two-
lane road at this point.

50.3-50.5 SR 63 bends east then west skirt-
ing the western tip of Curtis Mountain,
where dark granodiorite and tonalite
crop out. The elevation is 403 m. SR
163 passes under an electrical transmis-
sion tower right-of-way.

52.2 Junction with Sand Creek Road. Turn
left and proceed west towards town of
Orange Cove.

53.2 Turn right and follow SR 63 north
again. If you cross the Friant-Kern
Canal, you’ve gone too far.

55.7 Junction of SR 63 and American Av-
enue. Turn left onto American Avenue
proceeding west.

57.2 American Avenue crosses the Friant-
Kern Canal, which brings water from

Friant Dam on the San Joaquin River
located northwest of Fresno, CA.,
south for irrigation purposes.

60.2 Turn right onto Navelencia Avenue.
Yes, this is citrus growing territory.

63.2 Turn right onto Jensen. Cross Friant-
Kern Canal and proceed about 1/2 mile
further east.

63.7 Turn left onto Crawford and drive north
for 1 mile to SR 180.

64.7 Junction with SR 180. Turn right (east)
on SR 180.

65.0 Pass distinctive local landmark, a fine
crankshaft and piston metal sculpture
on the left. SR 180 will jog to the right
then bend back to the left.

66.0 STOP 1. Small exfoliating rock mass
on left. Pull off on right. Exit bus. Be
careful of traffic. Don’t cross the high-
way yet.

Road Log # 1A
Road Log of State Route 180 from

Stop 1 to Road’s End at Cedar
Grove, Kings Canyon Natiional Park

Note: Road signs are designated “FRE 180”,
“FRE” for Fresno County, California

Miles Signs Comments

0.0 Stop 1 Re-zero odometer to 0.0 to
commence this geologic log. Large ex-
foliated boulders. Isolated outcrop of
dark-colored quartz diorite with char-
acteristic large poikilitic biotite crys-
tals. Mode: Pl - 52.4; Kf - 0; Q -22.8;
Mf - 24.8. Uranium-lead zircon age,
114 Ma (Chen and Moore, 1982).

Historical Note. Kings River. A group of
Spanish explorers camped 7.3 miles west of
here near what is now the town of Minkler,
California, on January 6 (Day of Epiphany),
1806. To commemorate the day, they named
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the River “El rio de los Santos Reyes” or the
river of the Holy Kings, from which is de-
rived Kings River. Thus the Kings River as a
name has nothing to do with Clarence King,
one of the California Geological Survey
party members who explored the area in
1864 and who later became the first director
of the U.S. Geological Survey.

The western margin of the Sierra Nevada
batholith includes Early Cretaceous intru-
sions of gabbro, norite, diorite, tonalite and
granodiorite. U-Pb zircon ages on norite and
more siliceous compositions, and K-Ar
hornblende ages on gabbros range between
110 and 126 Ma (Sharp 1988). The high
points to the SW and NW of us are Campbell
Mountain and Jesse Morrow Mountain;
these mountains consist primarily of olivine-
hornblende gabbro and hornblende norite
cumulates. Note the subdued landslide to-
pography on the north side of Campbell
Mountain.

1.1 Dark quartz diorite. Mode: Pl - 48.9;
Kf - 0; Q - 22.2; Mf - 28.9. 2.1
Dark quartz diorite. Mode: Pl - 59.2;
Kf - 0; Q - 19.2; Mf - 21.6. 1.7
85.0

1.8 Pass “1000-feet“ elevation sign; high-
way climbs gently towards community
of Squaw Valley.

5.7 89.0

6.5 Pass Bear Mountain Pizzeria. The
Squaw Valley area was a popular area
in winter for local Native Americans,
as the elevation put them above much
of the damp tule fog that tends to blan-
ket much of the Great Valley during
the winter and early spring months.
This is not the Squaw Valley of the fa-
mous ski area and former Winter
Olympics venue, which is near Donner
Pass and Interstate 80 between Sacra-
mento and Reno, a few hundred miles
north.

7.8 Pass California Department of Forestry
fire station.

8.2 Fine-grained, light-colored migmatitic
quartz diorite. Mode: PL- 57.4; Kf -
1.0; Q – 33.1; 5; Mf - 8.1.

8.45 Bridge over Mill Creek.

9.8 93.0

30.1 Stop 2 Large gravel turnout.

Walk back (west) about 80 meters to see
blocks of pillow lava along the north side of
the highway that have rolled down from Bald
Mountain to the north. They are part of the
Permo-Triassic Kings River ophiolite that
consists of several large blocks composed of
peridotite, gabbro, mafic dikes, pillow lava,
rare chert, and zones of serpentinite-matrix
melange, all metamorphosed to hornblende
hornfels facies (Saleeby, 1978). The rocks
are recrystallized to granoblastic sodic pla-
gioclase and hornblende, and are intruded by
Jurassic and Cretaceous plutons. The south-
ernmost Bald Mountain slab consists of
well-preserved mafic dikes at its northern
end, which grade into well-preserved pillow
lavas to the South. Excellent exposures of
pillow lava can be observed along Mill
Creek about 1 km north of the Kings Canyon
Highway.

The Kings Canyon Highway crosses over
the southern end of a Jurassic intrusive com-
plex in the vicinity of Bald Mountain. This
complex consists of clinopyroxenite gabbro,
diorite, and quartz diorite with U-Pb zircon
ages of both Middle and Late Jurassic (Chen,
1977; Chen and Tilton, 1978; Chen and
Moore, 1982; Sharp, 1988). This plutonic
complex intrudes the Kings River ophiolite
along a 20 km length and is cut by younger
Cretaceous plutonic rocks. The Jurassic plu-
tonic rocks show a complex deformational
history in contrast to the younger, relatively
undeformed granitic rocks (Nokleberg and
Kistler, 1980; Sharp, 1988). The observation
that the Jurassic plutonic complex crosscuts
a family of Triassic and possibly younger
structures of the Kings River ophiolite and
that deformation occurred during the em-
placement of the Jurassic complex to the
conclusion that they are syntectonic intru-
sions. In the area south of Bald Mountain,
Jurassic diorite can be observed with a vari-
ety of penetrative deformational features, in-
cluding flattened and sheared igneous tex-
tures and schistosities along which
greenschist to amphibolite facies metamor-
phism has occurred. Some of these deformed
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and metamorphosed plutonic rocks are well
exposed in road cuts adjacent to the pillow
lavas.

10.9 94.0

11.1 Pass Clingan’s Junction. Ser-
vices include gasoline stations and a
small store.

12.1 Pass 2000-feet elevation sign.

12.9 96.0

12.7 Dark granodiorite. Mode: Pl - 47.5; Kf
- 11.7; Q - 25.3; Mf - 15.5

.
13.9 Quartz diorite Mode: Pl 55.2; Kf - 2.2;

Q - 27.0; Mf - 15.6

14.7 Jointing in roadcuts dips toward high-
way and poses a recurrent landslide
problem.

15.4 Quartz diorite. Mode: Pl – 53.7; Kf –
7.2; Q – 29.3; Mf – 14.7. U-Pb zircon
age of 111 Ma (Chen and Moore,
1982).

16.0 Pass 3000-feet elevation sign.

18.3 Granodiorite. Mode: Pl - 50.2; Kf - 7.2;
Q - 30.4; Mf - 12.2. The irregular in-
creases of K-feldspar in the granitic
rocks and the eastward predominance
of granodiorite over quartz diorite or
tonalite fix the quartz diorite line of
Moore (1959) at approximately this
position along Highway 180.

19.5 Quartz diorite. Mode: Pl - 49.2; Kf -
5.1; Q - 30.9; Mf - 14.8

.
19.8 4000-feet elevation.

20.5 Snowline Lodge. Quartz diorite. Mode:
Pl - 54.0; Kf - 3.4; Q - 22.8; Mf - 19.8.
U-Pb zircon age of 112 Ma (Chen and
Moore, 1982).

21.2 104.0

22.1 Stop 3 Large paved turnout.

Late Cenozoic lava flows. Walk west on

Highway 50 m to upper Tertiary leucite pho-
nolite in roadcut This is one of many small
lava flow remnants and associated vents of
potassic basaltic rocks scattered about on the
west slope of the Sierra Nevada (Moore and
Dodge, 1980). Most of the volcanic rem-
nants differ slightly in composition from one
another and represent individual, small erup-
tive events related to the present topography.
This lava contains phenocrysts of olivine,
phlogopite, and augite, and groundmass
minerals of augite, biotite, leucite, K-feld-
spar, apatite, opaques and pseudobrookite.
The lava contains 49.3 % SiO

2
. 11.5 % MgO,

and 5.5 % K
2
0. About 2 km south in Milk

Ranch Canyon, a second Late Cenozoic flow
remnant of trachybasalt covers Stoney Flat.
This lava contains phenocrysts of olivine
and clinopyroxene as well as groundmass
minerals of plagioclase, clinopyroxene,
opaques, apatite and minor biotite, and con-
tains about 55 % SiO

2
 The whole-rock K-Ar

age of the Stoney Flat lava is 3.4 Ma.

23.0 5000-feet elevation

24.2 107.0

24.8 Stop 4

Large paved turnout where a biotite-mus-
covite-garnet-sillimanite alaskite crops out
east of a thin metasedimentary rock screen.
Mode: Pl - 36.3; Kf - 31.8; Q - 31.0; Mf - 0.0;
Garnet - 0.3. The rock contains 75.5 % SiO

2
0.06 % MgO; 4.5 % Na

2
O and 3.9 % K

2
O.

The garnet-bearing facies occurs only in a
marginal zone about 0.5 km thick within a
pluton about 12 km long. The marginal
alaskite has a high 87Rb/86Sr value of 42; a
high 87Sr/86Sr value of 0.7673; a very small
percentage of zircon with a low 206Pb/204Pb
value (or a high content of common Pb); and
shows a prominent negative Eu anomaly in a
rare-earth element abundance plot. This rock
yields a concordant U-Pb zircon age of 106
Ma (Chen and Moore, 1982).

Historical note: In the summer of 1864, a
party of the Whitney Survey made the first
scientific expedition into the High Sierra
Nevada in the drainages of the Kings, Kern,
and San Joaquin rivers adjacent to the region
covered by this field trip. The party entered
the mountains from Visalia, traveled through
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Millwood, 2 km northeast of this locality,
and entered the Sequoia trees at General
Grant Grove (Farquhar, 1965).

25.3 108.0

25.4 Pass the State Highway 245 junction;
the turnoff leads to Pinehurst and points
south, including lots of twisty, windy
road traversing the foothill country.
Continue uphill on Highway 180.

25.9 Pass turnoff to Sequoia Lake.

27.3 110.0 Pass 6000-feet elevation.

28.2 111.0

28.3 Kings Canyon National Park En-
trance Station (Big Stump)

.
Note that sampling and collecting rocks is
not allowed in the Park without a collect-
ing permit. Please contact the Superinten-
dent of the Park in writing for a collecting
permit.

28.9 Stop 5Big Stump Picnic Area.
Restrooms. Light-colored granite.
Mode: Pl - 37.1; Kf – 26.1; Q – 31.4;
Mf – 5.4.

29.9 “The Wye” junction where Highway
180 turns left and on to Cedar Grove,
and where the Generals Highway turns
right to Giant Forest, Lilburn Cave, and
the southern portions of Kings Canyon
and Sequoia National Parks.

31.3 Visitors’ Center at Grant Grove Vil-
lage.

Historical note: The 1864 Whitney Survey
traveled from Grant Grove through Big
Meadows, 10 km east of here, and climbed a
peak on the Kings-Kaweah divide which
they named Mount Silliman. From this point
they descended Sugarloaf Creek to Roaring
River and ascended a high peak on the Great
Western Divide, which they named Mount
Brewer after the party chief. From this van-
tage point, several high peaks on the main
Sierra Nevada crest about 14 km to the east
were mapped and named, including Mounts
Whitney, Williamson and Tyndall.

Then King and Cotter made a 5-day side
trip over the Kings-Kern divide where they
climbed Mount Tyndall on the main Sierra
Nevada Crest. After rejoining the main party
near Mount Brewer, the group returned to
Big Meadow and worked down the great
canyon of the South Fork of the Kings River
to near the present site of Cedar Grove
(Farquhar, 1965).

32.6 112.09 National Park boundary.

34.3 Highway 180 crosses a saddle at
Cherry Gap, 6997-feet elevation—the
highest elevation traversed by of our
field trip’s route.

34.5 114.0

37.3 Hume Lake turnoff.

Three miles to Hume Lake. A small area of
Tertiary basalt occurs near this turnoff. Two
miles east on the Hume Lake road, and on
the upper road near this turnoff to Camp
Seven, one can obtain excellent views of
Mount Clarence King and Tehipite Dome.

38.6 Dark facies of Giant Forest Granodior-
ite. Mode: Pl - 49.9; Kf - 4.7; Q -21.1;
Mf - 24.4.

38.6 118.0 Views into Kings Canyon

38.8 Stop 6.  Olivine basalt lava flow in
stream channel. Basalt rests on about 2 m of
sediment composed of granitic sand, basaltic
ash and lapilli that in turn rest on weathered
granodiorite. The basalt has phenocrysts of
olivine, clinopyroxene and plagioclase, and
groundmass minerals of olivine,
clinopyroxene, sanidine, apatite, opaques,
and rare biotite. The rock contains 47.2 %
SiO

2
. 10.9 % MgO, 2.45 % Na2O and 1.2 %

K
2
0. A basalt cropping out about 3 km to the

south near Hume Lake is much more potas-
sic, with phenocrysts of biotite and
clinopyroxene.

The Hume Lake basalt contains 5.1 % SiO
2

with as much as 5.7 % K
2
O. To the east from

this point can be seen the Middle Palisade
and University Peak on the main Sierra Ne-
vada crest and Mounts Gardiner and Cotter
on King Spur. Mount Clarence King is ob-
scured by Monarch Divide.



Part 2–Geology Field Trip 65

39.6 119.0

42.0 Stop 7. Junction View.

From here, one can look into both the
Middle and South Forks of the Kings River.
These are Yosemite-like canyons separated
by the Monarch Divide. Points visible from
north to south (left to right) are: Deer Ridge,
Spanish Mountain (10,051 ft), Tombstone
Ridge, Tehipite Valley, Monarch Divide,
Wren Peak (9,450 ft), and University Peak
(13,632 ft) on the main Sierra Crest to the
southeast. The canyon below the junction is
one of the deepest in the United States, and
drops 7,990 feet from Spanish Mountain
(10,051 ft) on the north, to the river. Much of
the north wall of the canyon is carved in the
granodiorite of Brush Canyon, recently
dated by Ar-Ar isotopic analyses at about 90
Ma (Brent Turrin, Written commun., 1993).

44.1 123.55 Cross bridge over Ten Mile
Creek.

44.2 Bartons Resort. Mafic granodiorite
and quartz diorite of Yucca Point (Moore
and Marks, 1972). Mode: Pl - 48.4; Kf - 8.2;
Q - 20.2; Mf - 23.2. The quartz diorite of
Yucca Point is surrounded and overlain by
the younger granodiorite of Brush Canyon in
the Kings Canyon (Figure 5).

44.5 Mafic granodiorite and quartz dior-
ite of Yucca Point. Mode Pl - 43.2; Kf
- 8.0; Q - 27.3; Mf - 21.5.

45.5 Mafic granodiorite and quartz dior-
ite of Yucca Point. Mode: Pl - 43.5; Kf
- 11. 1; Q - 27.3; Mf - 18.1. U-Pb zir-
con age of 110 Ma (Chen and Moore,
1982).

45.6 125.0

46.3 Fine-grained porphyritic granodiorite
dike apparently related to the granodiorite of
Brush Canyon (Moore and Marks, 1972).
Sub-horizontal dikes of this rock are visible
across the canyon cutting the quartz diorite
of Yucca Point on the Monarch Divide. This
unit contains 70-74 wt. % SiO

2
 and here on

the highway the mineral content is: Pl - 28.4;
Kf- 4 1.1; Q - 29.0; Mf 1.5. This dike is

among the youngest dated Sierran granitic
rock, with a U-Pb zircon age of 86 Ma
(Cheri and Moore, 1982). The road passes
through only small offshoots of the Brush
Canyon unit, but across the river the pluton
is more than 12 km wide and much of the
canyon wall is carved in it. The main mass
of the granodiorite of Brush Canyon has
yielded Ar-Ar ages of about 90 Ma (B.
Turrin, written comm., 1992).

47.2 This part of’ the highway obliquely
cuts the contacts between the western unit of
metasedimentary rocks in the roof pendant,
the biotite-feldspar-quartz schist, the calc-
silicate schist, and the andalusite-biotite
schist units (Figure 7).

Locally abundant north-northwest strik-
ing second -generation isoclinal folds with
parallel schistosity also occur, along with lo-
cally abundant dikes and small masses of the
granodiorite of Brush Canyon and garnet
aplite pegmatite dikes.

48.5 128.0

48.6 Note Redwood Creek, with lacy high
waterfall in metamorphic rocks to
south of the highway.

49.3 Prisoner Camp Turnout. A landslide
that originates on the steep slope east
of the highway produces the anoma-
lous-appearing flat and knob toward
the river. The Prisoner Camp was the
area where convicts were housed dur-
ing construction of this part of the
Kings Canyon Highway during the
1930’s.

69.5 129.0 Stop 8 Horseshoe Bend. This
field trip stop is near the center of the
well-bedded, well-sorted feldspathic
quartzite unit of the Boyden Cave roof
pendant (Figure 7).

Apparent cross bedding and some graded
bedding occurs in strata that are nearly verti-
cal. The dominant lithology in the western
block is a band of massive gray to white
quartzite, with a maximum structural thick-
ness of approximately 1,100 m. Petro-
graphic studies of the quartzites show that
quartz generally comprises more than 90 %
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of the rock, with as much as 15 % orthoclase
(Jones and Moore, 1973, Girty, 1977a,
1977b, 1985). Field measurements indicate
that the dominant top direction of the sand-
stone unit is toward the west (Moore and
Marks, 1972), but care must be taken to
separate intersecting schistosities from cross
bedding in this unit (Saleeby and others,
1978; Girty, 1985).

The quartz-rich metasandstones in the
western part of the pendant are interpreted as
forming in a shallow-water, tidal- and wave-
influenced environment (Girty, 1985). Alter-
natively, the rocks may record a remnant of a
large channel in the Kings Sequence fan sys-
tem (Saleeby and others, 1978; Saleeby and
Busby, 1993) with the massive size of the
unit along with local grading, cross bedding
and amalgamation being typical of young,
well-documented channel deposits. The
provenance most likely included Precam-
brian felsic plutonic and metamorphic rocks
(Girty, 1985). Clastic, hyacinth-colored zir-
cons occur in the feldspathic quartzite and
yield discordant U-Pb ages of: 1511 Ma for
Pb-206/U-238; 1727 Ma for Ph-210/U-235;
and 2000 Ma for Pb-207/Pb-206. The ulti-
mate source of these sediments as deter-
mined from these age data for clastic zir-
cons, was presumably a Pre-Cambrian cra-
ton (Chen. 1977; Chen and Moore, 1982).

Looking northwest from the turnout at
Horseshoe Bend, the various units of the
western part of the pendant are spectacularly
exposed on the southern slope of Monarch
Divide (Figure 7). One prominent contact is
between the quartzite on the west and a nar-
row interval of blue-gray marble and calc-
silicate schist that occur east of the quartzite
unit. To the east of the calc-silicate schist on
the southern slope of Monarch Divide are
the units of dark-brown andalusite hornfelsic
schist, and farther east, blue-gray marble.
Still farther to the east lie exposures of the
quartz and biotite mylonitic phyllite unit
(Figure 7). Along the south slope of Mon-
arch Divide, the calc-silicate schist pinches
out just before it reaches the South Fork of
the Kings River in the canyon bedrock Adja-
cent to the granodiorite of Brush Canyon,
just west of Redwood Creek, the calc-schist
is metasomatized to a chocolate-brown gar-
net skarn.

Two generations of structures occur in the
metasedimentary rocks of the roof pendant.

First generation structures in the meta-sedi-
mentary rocks in the western part of the pen-
dant are generally obscured by the intense
second deformation, which resulted in north-
northwest-trending faults and major and mi-
nor nearly-isoclinal fold- axial-plane schis-
tosity that dominate the structural grain of
the roof pendant.

Where observed in outcrop, the first defor-
mation structures form a series of dismem-
bered quartzite beds that strike roughly east-
west, and sparse east-west striking folds.
Second generation fold axes plunge moder-
ately south-southeast. However, a few fold
axes plunge north-northwest, owing to su-
perposition of second generation folds on the
limbs of the east-west striking first genera-
tion folds.

These relations are best shown in the out-
crops south of the turnout at Horseshoe
Bend, where both the second-generation
schistosity and the cross-beds occur. The
schistosity trends N. 15° and dips 90° east. In
the outcrops on the north-facing slope just
west of Prisoner Canyon turnoff and east of
Redwood Creek, dismembered quartzite
beds strike generally east-west and are cross-
cut by the second generation schistosity.
These dismembered beds are probably first
generation fold limbs.

Major faults separating the various units of
metasedimentary rocks in the roof pendant
(Figure 7) are indicated by:

1 narrow lenses of lithologies that locally
pinch out along strike.

2 an intense, north- northwest trending
schistosity and parallel compositional
layering, with both structures situated
parallel to the enclosing contact.

3 local acute striking of compositional lay-
ering in one unit into that of an adjacent
unit.

4 sharp contrasts in metamorphic texture,
grain size, and grade between units.

These major faults are folded around
south-southeast plunging antiforms and
synforms. This relation indicates the major
faults between units are first generation
structures that were re-folded during the sec-
ond-generation deformation.
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In this area the map pattern of the quartz-
ite. Calc-silicate schist, and andalusite-bi-
otite schist and intervening faulted contacts
defines a south-southeast-plunging antiform
along the ridge extending south from Horse-
shoe Bend (Figure 7). The quartzite unit oc-
curs in the core of the plunging antiform and
is structurally overlain to the south-southeast
by the calc-silicate schist unit, and the an-
dalusite-biotite schist unit (Figure 7).

This antiform is part of the second-genera-
tion structures described below. North of the
crest of Monarch Divide, the marble unit oc-
curs in the core of a major, south-southeast-
plunging isoclinal synform that is a compan-
ion second-generation structure to the
antiform described above (Figure 7).

In the core of the synform, the quartz and
biotite phyllite unit (Figure 7) structurally
underlies the marble unit. The south-south-
east-plunging synform is defined by (see
Figure 7):

1 a folded contact between the marble and
quartz and biotite mylonitic phyllite
units.

2 folded compositional layering.

3 folded schistosity.

4 the folded Boulder Creek fault.

If bedding tops are predominantly to the east
in the quartz-biotite phyllite unit, as de-
scribed below, then the quartz-biotite
phyllite unit is structurally inverted under-
neath the synformal termination of the
marble north of Monarch Divide, and the
major second generation synform in this
area formed on the inverted limb of a first-
generation nappe.

Stop 9 50.7130.13  Cross bridge over the
South Fork of the Kings River.

At the Boyden Cave parking area just west
of the bridge, the most resistant unit in the
metamorphic rocks is a nearly vertically-lay-
ered, massive blue-gray marble with a maxi-
mum structural thickness of about 600
meters.

However, as mentioned above, the marble
occupies the center of a synform. Thus, this
thickness represents the doubling of a

former structural layer. To the southeast, the
marble unit is tectonically thinned and
pinches out in the upper part of Boulder
Creek (Figure 7). Local, small- to moderate-
size caves lie within the marble, as at
Boyden Cave. At river level, sites where wa-
ter enters small cave openings in marble are
visible on the south flank of Monarch Di-
vide. Efforts to extract conodonts from this
and other marble units in the roof pendant
were unsuccessful.

East of the marble unit is a unit of quartz
and biotite mylonitic phyllite (Moore and
Nokleberg, 1992) (Figure 7) that contains a
zone of tectonic breccia along its western
margin. The westernmost exposures of this
unit previously called the chaotic unit
(Saleeby and others, 1978; Girty, 1985;
Saleeby and Busby, 1993), crop out a few
meters east of the bridge over the South Fork
of the Kings River. Looking towards the
northeast from the concession stand at the
parking area, blocks of marble and quartzite
are visible that are lithologically similar to
the marble and quartzite units to the west.

The unit also contains irregular augen of
calc-schist in a very fine-grained, schistose
pelitic matrix. East of the highway bridge
and to the south along the trail to Boulder
Creek, the unit contains pebble- to boulder-
sized augen of quartzite and calc-silicate
schist in highly schistose, pelitic matrix. The
long dimensions of the augen are oriented
parallel to the north-northwest-trending,
second-generation schistosity, most evident
in the pelitic matrix, that trends N. 15' W.
and dips 80" cast. Second generation fold
axes plunge moderately north-northwest or
south- southeast, parallel to schistosity.

Early Jurassic fossils have been recovered
from this unit along the trail along the lower
reaches of Boulder Creek (Moore and
Dodge, 1962; Jones and Moore, 1973), in-
cluding an Early Jurassic ammonite. This
fossil was found in an angular, out-of-place
fragment of slate from the matrix below the
trail to Boyden Cave, about 25 m east of the
Boyden Cave marble (Saleeby and others,
1979). Despite complex multiple episodes of
Mesozoic regional deformation of the south-
ern Sierra region, strain was inhomogeneous
enough to have provided pockets where deli-
cate features such as fossils were preserved.

The quartz and biotite mylonitic phyllite
unit, along its western boundary, is a tectonic



2003 Convention Guide Book68

breccia consisting of small to large, angular
to flattened augen composed of quartz-bi-
otite phyllite, quartzite, calc-silicate schist,
and sparse marble, surrounded by a fine-
grained, dark, foliated, pelitic phyllite ma-
trix.

Second generation axial surfaces and
schistosity occur within the larger and
smaller blocks and fragments and are
aligned parallel to the surrounding matrix
schistosity and cross-cut a set of first genera-
tion folds and schistosity that are preserved
in some of the larger blocks, particularly
north of the river and east of the bridge at
Mile 71.9. The second-generation schis-
tosity in the matrix generally conforms to the
outlines of the block, but locally abuts or
passes through the blocks.

Granulation and shearing accompanied
the second deformation, as indicated by oc-
casional crush trails and finely comminuted,
discontinuous lenticular to planar bands of
isotropic material. Minute, acicular biotite is
commonly aligned in parallel planes in the
matrix. Slabs cut through large blocks of the
tectonic breccia show angular to flattened
fragments of folded quartz and biotite
phyllite that contain a regional grade meta-
morphic fabric, locally folded, now oriented
at random angles and upon which is super-
posed the intense, north -northwest-trending
second generation schistosity.

These structures apparently formed during
regional faulting with locally abundant flu-
ids in a shear zone, thereby resulting in local
formation of angular tectonic fragments.
The shear zone apparently formed during
juxtaposition of the metasedimentary rock,
of the western part of the roof pendant
against the quartz and biotite mylonitic
phyllite unit of the central part of the roof
pendant.

An alternative interpretation for the tec-
tonic breccia zone at the western margin of
the quartz and biotite mylonitic phyllite unit
is that the breccia is a large olistostrome or
submarine slide deposit that was subse-
quently metamorphosed (Saleeby and oth-
ers, 1978; Schweickert and Lahren, 1991;
Saleeby and Busby, 1993; Girty, 1985).

However, the occurrence of an older, am-
phibolite facies regional metamorphic fabric
in the tectonic fragments and blocks in the
shear zone, upon which is superposed the
intense, north-northwest-trending, second

generation schistosity, is strong evidence for
the so-called chaotic features not having
formed during submarine sliding, but having
formed instead during the second-generation
regional metamorphism and deformation.

51.3 BEWARE OF DANGEROUS
CANYON HIGHWAY TRAFFIC
ALONG THIS PORTION OF THE
KINGS CANYON HIGHWAY! Road is
narrow; curves are sharp, and tourist-
drivers numerous!

A spectacular exposure of east-northeast-
striking chevron minor folds is on the north
side of highway in a large tectonic block of
interlayered calc-silicate phyllite in the
quartz and biotite phyllite unit (Figure 8).
Note the second-generation folds and their
chevron form. An earlier set of first genera-
tion folds can be seen on joint surfaces ori-
ented at approximately right angles to the
axial surfaces of the chevron folds.

The earlier folds trend east-northeast and
represent the eastern-most occurrence of
first-generation structures in the roof pen-
dant (Girty, 1977a. b; Nokleberg and Kistler,
1980). The diagnostic metamorphic miner-
als in the first-generation schistosity are
clinopyroxene, hornblende, biotite, and gar-
net. In the highly deformed phyllite sur-
rounding this block and locally within the
block, are second-generation folds with axial
planes that strike north- north w west and dip
steeply to vertically.

Toward the east, the highway crosses alter-
nating units of quartz-rich and biotite-rich
mylonitic phyllite that strike north-northeast
and dip steeply to vertically (Figure 7). To
the south of the river, the contacts between
these units strike obliquely into the marble
unit to the west indicating a fault between the
marble and the quartz-biotite mylonitic
phyllite unit to the east.

Farther east, local east-facing, relict sedi-
mentary top directions have been found in
the quartz and biotite phyllite unit inter-
preted as characteristic of a fine-grained
flysch unit (Saleeby and others, 1978). Tops
are determined by: (1) Grading in cm-scale
beds is defined by quartz-rich bases that
grade upward to mica-rich tops; (2) Local,
small-scale unconformities where small
channels appear to truncate layering occur
on the north side of the highway; (3) local
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amalgamation, subtle grading, ripple marks,
convolute bedding, and flame structures are
visible in metamorphosed sub-arkosic sand-
stone.

Detrital zircons from the phyllite unit
along this portion of the highway yield the
following discordant ages: 542 Ma for
206Pb/238U, 717 Ma for 207Pb/206Pb, and
1310 Ma for 207Pb/206Pb. The 207Pb/
206Pb age can be considered the minimum
age of the source rock (Chen, 1977). The ul-
timate source for the zircons was probably a
craton.

The easternmost unit of quartz and biotite
phyllite lacks first generation structures, but
contains uniformly south-southeast-plung-
ing second generation folds (Girty, 1977a,
b). Also, the lateral continuity of individual
beds within the eastern block is much greater
than in the metasedimentary rocks to the
west. These differences suggest that the east-
ern unit of quartz and biotite phyllite be only
deformed during the second deformation
event.

South of the canyon, the calcareous,
quartzitic, and arkosic rocks in the central
and western parts of the roof pendant are
faulted against the metavolcanic rocks of the
Goddard terrane (Figure 7). The two major
metavolcanic masses south of the river are a
metadacite tuff (Map Unit mdt) and a
metarhyolite tuff (Map Unit mrr) that weath-
ers to a distinctive red color. Locally, thin
marble layers are tectonically interspersed
with these metavolcanic rocks (Figure 7).
This fault may define the Kings River suture
(Nokleberg, 1983; Moore and Nokleberg,
1992), the postulated loci of accretion of the
Kings terrane to the west against the
Goddard terrane to the east (Nokleberg,
1983). Along the Kings River, these impor-
tant relationships are obscured an interven-
ing granitic pluton, the granodiorite of
Tombstone Creek.

52.5 132.0

52.6 Contact between the granodiorite of
Tombstone Creek to the west and the
metavolcanic rocks of the Goddard terrane
to the east (Figure 7). The granitic rocks ad-
jacent to this intrusive contact locally exhibit
a schistosity parallel to the intense schis-
tosity in the red-weathering metarhyolite
tuff unit to the east. These fabrics apparently

formed during syntectonic intrusion of the
granodiorite as movement along the Kings
River suture was waning. The granodiorite
of Tombstone Creek has a preferred U-Pb
zircon age range of 99 to 102 Ma (Chen and
Moore, 1982; Saleeby and others, 1990),
and the metarhyolite tuff unit has a U-Pb zir-
con age of 106 Ma (Saleeby and others,
1990). These relations indicate a narrow
time span for:

1 deposition of the metavolcanic rocks
of the western part of the Goddard ter-
rane at about 102 to 106 Ma.

2 regional tilting of the metavolcanic
rocks to steep to vertical dips.

3 late-stage, syntectonic intrusion of’
the granodiorite of Tombstone Creek at
about 99 to 102 Ma.

4 structural juxtaposition of the
metasedimentary rocks of the Kings ter-
rane to the west along the north-north
west trending Kings River suture.

To the northeast on Monarch Divide, the
northeastern part of the roof pendant con-
sists of the mid-Cretaceous metavolcanic
and metamorphosed hypabyssal rocks with
U-Pb zircon ages that range from 102 to 106
Ma (Saleeby and others, 1990) (Figure 7).

The granite of Grand Dike with a U-Pb zir-
con age of 103 Ma (Saleeby and others,
1990) intrudes these metaigneous rocks. The
granite of Grand Dike is regionally meta-
morphosed and deformed at conditions of
the upper greenschist or lower amphibolite
facies, and locally contains zones of
mylonite as much as 10 cm wide. These re-
lations are similar to those for intrusion of
the metavolcanic rocks by the granodiorite
of Tombstone Creek to the west, and indi-
cate eruption, deformation, and intrusion of
the igneous rock’s of the Goddard terrane
during a major tectonic episode in the central
and southern Sierra Nevada.

This deformation apparently formed dur-
ing tectonic migration of the Kings terrane
from the southeast to the present region with
simultaneous formation of the north-north-
west-trending structures. These structures
include major and minor folds and faults,
schistosity, and mylonite and tectonic brec-
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cia zones that occur parallel to the Kings
River suture and to the schistosity in the
metagranitic and metavolcanic rocks of the
Goddard terrane (Nokleberg, 1983).

54.3 Pass 4000 feet elevation.

55.6 135.0

55.9 Grizzly Creek.

Granodiorite of Lightning Creek. Mode Pl -
46.3; Kf -15.5; Q - 22.5; Mf - 15.7. Preferred
U-Pb zircon age of 100 Ma (Saleeby and
others, 1990). The granodiorite of Lightning
Creek intrudes the eastern margin of the
metamorphosed rhyodacites and dacites.
The metavolcanic rocks contain a schistosity
that strikes N. 10° W. and dips vertically, and
adjacent to the metavolcanic rocks, the gra-
nodiorite of Lightning Creek also contains a
subparallel cataclastic schistosity (Girty,
1977a, b).

Lying within the plane of the schistosity
are ellipsoidal aggregates of biotite whose
long axes plunge vertically. The uniform na-
ture of the structure in the metavolcanic
rocks suggests a single homogeneous defor-
mation. The main trunk glacier, which occu-
pied the South Fork Canyon, reached to
about this point during its greatest advance
in the Pleistocene.

59.2 Bridge across the South Fork of the
Kings River.

Granodiorite of Lookout Peak (Moore,
1978). Mode: Pl - 49.6; Kf - 9.7; Q - 21.5;
Mf - 19.2; U-Pb zircon age of 97 Ma (Chen
and Moore, 1982). Despite a low K-feldspar
content, this rock generally has large K-feld-
spar phenocrysts.

The granodiorite of Lookout Peak along
with the correlative 98 Ma granodiorite of
Castle Creek to the south form the outermost
members of the zoned Mitchell Intrusive
Suite (Moore and Sisson, 1987). The
Mitchell Intrusive Suite extends 59 km from
the southern Marion Peak 15-minute quad-
rangle (Moore, 1978) to the southern Min-
eral King 15-minute quadrangle (T.W.
Sisson and J.G. Moore, unpublished map-
ping).

60.3 Pass the Cedar Grove Village turnoff.
Still in granodiorite of Lookout Peak.

61.2 Stop 10  Canyon Viewpoint (5025 ft).
Turnout on north side affords a good
view up valley of U-shaped glacial val-
ley.

61.7 Turnout on north side of highway.
Granite of North Mountain. Contact be-
tween granite of North Mountain and
granodiorite of Lookout Peak is in the
swale behind the knob to the south.

62.3 Turnout on north side of highway. Float
is composed of boulders of granite of
North Mountain Mountain Mode: Pl-
30.4; Kf - 38.9; Q - 27.9; Mf - 2.8.

63.1 Stop 11  Roaring River turnout on
eastern side of Roaring River across
bridge.

Short trail to Roaring River Falls. The gran-
ite of North Mountain, which crops out near
the falls, comprises a small pluton about 5
km in diameter. The top of the pluton is ex-
posed high on the canyon walls where it is
mantled by a thin hood of metamorphic rock.

The granitic rock is heterogeneous, fine-
grained alaskite granite with admixed dark
granitic rocks and many aplite dikes. Aver-
age mode: Pl - 20.9; Kf - 44.9; Q - 33.2; Mf -
1.0. It has a high Rb-87 to Sr-86 ratio of 13, a
high Sr 87/86 value of 0.7245, and very het-
erogeneous zircon populations which yield
discordant U-Pb ages. The rock was prob-
ably produced by partial melting of a sedi-
mentary parent rock producing an S-type
granite (Cher, 1977).

63.6 Turnout on north side of highway just
across Kings River Bridge. Best place
to see contact of granite of North
Mountain on south wall of canyon.

63.8 Turnout on south side of highway. Con-
tact of granite of North Mountain is vis-
ible oil south wall. Best place to walk
to contact on north canyon wall and see
metamorphic screen between the Look-
out Peak and North Mountain plutons

64.6 Turnout oil south Side of’ canyon Good
float of granodiorite of Lookout Peak
showing large Carlsbad-twinned K-
feldspar. Mode: P1 - 57.7; Kf - 8.6; Q -
16.7; Mf - 17.0.
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64.8 Grand Sentinel Viewpoint on south
side of highway.

Glacial grooves and polish can be seen high
on the canyon walls, indicating that the
Pleistocene glaciers were hundreds of
meters thick at this point. Historical note.
John Muir explored Kings Canyon during
1875-1977 and wrote of the Grand Sentinel,
“Beyond the Gable Group, and separated
slightly from it by the beautiful Avalanche
Canyon and Cascades, stands the bold and
majestic mass of the Grand Sentinel, 3300
feet high, with a split vertical front presented
to the valley, as sheer and nearly as extensive
as the front of the Yosemite Half Dome. Pro-
jecting out into the valley from the base of
this sheer front is the Lower Sentinel, 2400
feet high; and on either side, the West and
East Sentinels, about the same height, form-
ing altogether the boldest and most mas-
sively sculptured group in the valley” (Muir,
1891).

65.5 Stop 12  Roads End turnout on north
side of loop.

Please note that sampling and collecting
rocks in the Park is not allowed without a
collecting permit. Please contact the Su-
perintendent of the Park in writing for a
collecting permit

From here, a large copper stain can be
seen at about 6800-feet on the northeast face
of Grand Sentinel. The copper occurs in mi-
nor sulfide mineralization with epidote and
quartz in a system of left-lateral joints
(shears) trending northeast.

Passing through the Roads End loop is the
contact with the porphyritic granodiorite of
the Paradise pluton, which extends east for
about 10 km. This pluton is characterized by
“camouflaged” K-feldspar phenocrysts
filled with concentrically arranged inclu-
sions of biotite, hornblende, and plagioclase.
Float boulders of this rock are visible here.
Average modal Pl - 43.6; Kf - 22.0; Q –22.5;
Biotite - 0.7; Hornblende - 3.5; Accessory
minerals - 1.8. U-Pb zircon age, 83-86 Ma
(Chen and Moore, 1982).

The Paradise Pluton forms the outer shell
of one of the largest and youngest largest
nested plutonic sequences in the Sierra Ne-
vada, with dimensions of 80 by 25 km, and
an area of 1200 km2. The pluton extends N

30° W from Olancha Peak on the Sierra Ne-
vada Crest to near Granite Pass on the Mon-
arch Divide.

The core of the sequence is occupied by
the younger Whitney pluton that is charac-
terized by large (to 10-cm) K-feldspar
megacrysts (Moore and du Bray, 1978), The
Whitney pluton has a U-Pb zircon age of 83
Ma (Chen and Moore, 1982) and K-Ar ages
of 79-82 Ma (Evernden and Kistler, 1970).
This concentric plutonic sequence is similar
in composition, age, size, structure, and tec-
tonic setting to the Tuolumne intrusive se-
quence in Yosemite National Park about 140
km to the north-northwest Historical note.

The 1864 Whitney Survey party passed
this spot and made several attempts to ex-
plore the region to the north. They made
their way up Copper Creek to Granite Basin
and from the crest of the divide near Granite
Pass, (10673 ft or 3250 m elevation), found
that their pack animals could not descend
into the Middle Fork of the Kings River.
From the crest, they mapped and named
Mount Goddard on the San Joaquin-Kings
divide, the Palisades on the main Sierra Ne-
vada crest, and three nearby peaks on Kings
Spur: Mount Gardner, Cotter, and Clarence
King. Returning to the South Fork Canyon,
they worked their way east of this spot up
Bubbs Creek- to Kearsarge Pass and down to
Owens Valley (Farquhar, 1965).

The 2003 NSS Convention Sierran Transect
Geology Field Trip (Trip A) concludes at
this point.

Buses return to Visalia and Porterville, re-
tracing approach route.

Road Log # 2
Self Guided Road Log of State

Route 198 and Generals Highway
from Visalia, California, through

Sequoia NP via Three Rivers
and Giant Forest Village to

Grant Grove Village

Roadside signs are designated TUL198, but
none are present in the National Parks

Miles Signs Comments

0.0 8.0 Junction of State Route 198 and
Country Center Drive in Visalia. Shop-
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ping center south of highway includes
Denny’s, Albertson’s, K-Mart, and
Payless Drug. Reset odometer here.

1.0 9.0

1.4 9.4 Highway 63 Exit.

10.0 18.0

10.7 Highway 65 turns south to Exeter and
Porterville.

11.0 19.0

11.7 Route 245 to Woodlake on left.
Homer’s Nose is visible to the east
from here to about mile 14. The 600-
ft-high nearly vertical cliff is formed
by exfoliation in the granite of Case
Mountain which covers a broad area
in the drainages of the East and South
Forks of the Kaweah River.

13.0 21.0

13.2 High Sierra Road (close to west edge
of Sequoia and Kings Canyon National
Park and Vicinity special map, Moore
and Sisson, 1987). The long low Bad-
ger Hill, just to the south is underlain
by serpentinite melange containing
Permo-Carboniferous ophiolitic rocks.

13.8 Cross Yokohl Creek. Two miles south
on the road that turns off beyond the
creek is the Rock Hill granodiorite
stock with K-Ar ages of 132 Ma
(Putnam and Alfors, 1965), 114 and
115 Ma (Evernden and Kistler, 1970),
and a Pb-U zircon age of 120 Ma
(Saleeby arid Sharp. 1980). A quartz
diorite cropping out at the foot of the
Sierra foothills six miles north yielded
a discordant U-Pb zircon age of 116
Ma (Chen and Moore, 1982)

Historical Note. Just off the highway is a
bronze plaque commemorating the Jordan
toll trail: “This monument lies near the be-
ginning of the Jordan trail laid out by John
Jordan in the year 1861. The trail shortened
the route to the silver mines in the Coso
Range near Owens Lake east of the Sierra
Nevada Mountains. The trail led up Yokohl
Creek, across the south end of Blue Ridge,

up Bear Creek to near Balch Park, thence to
Hossack Meadow, south side of Jordon Peak,
Kern Flat on Kern River, and crossed the
main summit of the Sierra via Jordon Hot
Springs and Monache Meadows. The trail
down the east slope was by Olancha Pass,
down Walker Creek and to Owen’s Lake.
Portions of the trail are still in use.”

14.0 22.0

15.1 23.0 Roadcut in tonalite with abun-
dant mafic inclusions. Biotite K-Ar age
= 109 Ma (Putnam and Alfors, 1965).

19.2 Lemoncove Post Office. Wutchumna
Hill immediately northwest of town is
underlain by hornblende hypersthene
gabbro.

20.1 28.0

20.7 STOP A Road to left leads 1.3 miles
to spillway of Kaweah Lake dam. Ex-
posed in spillway is thin-bedded
quartzite and calc-silicate hornfels
showing chevron folding, and marble.
The distinctive thin-bedded quartzite
(metachert?) is characteristic of then
metamorphic rocks west of the park.
A one-foot-thick mafic dike dips gen-
tly west cutting metamorphic rocks.

21.0 29.00

21.2 Gently dipping dark dikes cutting
tonalite are well exposed in roadcuts
on main highway. The majority of ma-
fic dikes near Lake Kaweah have SiO

2
= 53-62 wt. % and MgO 5.2-2.6 wt.
%. However, one dike at the western
end of the roadcut is more primitive
with SiO

2
 = 48 wt. and MgO = 9.2

wt.%.
27.00 35.00

25.5 Horse Creek

27.0 35.00

27.4 STOP B Good exposures of garnet-
bearing Tharps Peak granodiorite dated
at 109 Ma (Rh-Sr, Leggett, 1990). Turn
off behind hump on the lake-ward side
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of the road.

PLEASE BEWARE OF HIGHWAY
TRAFFIC!

The Tharps Peak granodiorite contains bi-
otite and muscovite and the rock resembles
S-type granitoids but Leggett (1990) has
shown that the garnet-bearing granodiorite
and granite have low 87Sr/86Sr (0.7049),
values similar to those of the surrounding
tonalites of clear I-type affinity. He suggests
that the granodiorite gained its peraluminous
character by extensive hornblende fraction-
ation from a tonalitic parent. Silica content
of the granodiorite is 72-74 wt, % and asso-
ciated felsic dikes attain 70 wt.%. The
tonalite located east of the Tharps Peak gra-
nodiorite has been dated at 108 Ma (Pb-U
zircon, Chen and Moore, 1982), within the
uncertainty of the age of the Tharps Peak
granodiorite.

27.6 35.50

27.7 Slick Rock turnout. The relatively dark
granodiorite here yields a concordant
zircon Pb-U age of 109 Ma (Chen and
Moore, 1982).

28.0 36.00

28.9 37.00

29.4 Route crosses western city limit of
Three Rivers. The white pattern on the
north face of Blossom Peak to the south
is formed by a thin, light-colored gran-
ite dike about 1 ft thick cutting verti-
cally-layered dark calc-hornfels rock.
The dike has split parallel to its walls,
giving an irregular white pattern on the
grey metamorphic rock.
The metasedimentary rock forms a
major roof pendant some 15 km long
that crosses the Kaweah River.

30.0 38.00

30.5 North Fork Kaweah River Drive.

Historical Note. Five miles up the North
Fork of the River the Kaweah Colony estab-
lished the camp of Advance in the late
1880’s. This was the base camp for an ambi-
tious effort to build a road to Giant Forest for

the purpose of logging. The threat of logging
the giant sequoias helped to marshal those
who desired to protect the big trees and to
create Sequoia National Park. The road that
the colony built, though now in disrepair,
was the only road access to Giant Forest for
many years.

30.9 Chevron filling station.

32.0 40.0

32.3 Marble layers forming Comb Peak
of the Sheep Creek roof pendant are
visible to the north. The 87Sr/86Sr grani-
toid isopleth of 0.706 lies near here.

33.0 41.0

34.1 42.0

34.4 Mineral King Road. A road log de-
scribing the geology of the 25-mile-
long twisting mountain road to Min-
eral King follows this road log in this
guidebook.

35.4 View of Morrow Rock.

36.0 43.94 Kaweah River Bridge

36.4 Blasted roadcut in diorite followed by
road on right (gate) that leads to stream
gauging station on the Middle Fork of
the Kaweah River. Water washed out-
crops expose heterogeneous horn-
blende diorite with SiO

2
 55-59 wt. %

and MgO 4.3 wt. %, values typical of
small mixed masses of dioritic rocks
common near pluton and roof pendant
contacts.

36.5 Entrance to Sequoia National Park—
note that collecting is not allowed in
any National Park without a collecting
permit. Sequoia National Park was the
first national park in California. It was
created by act of Congress on Septem-
ber 25, 1990. Five days later on Octo-
ber 1, 1990, a second act created
Yosemite National Park and also en-
larged Sequoia National Park to in-
clude Giant Forest and the General
Grant Grove.

36.6 Sequoia National Park sign
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37.4 Park Headquarters, Visitor’s Center.

38.1 STOP C  Coarse-grained marble
within small metasedimentary pendant
within the granite of Frys Point. Park
on the paved pullout on right.

38.8 Tunnel Rock

39.8 2000 feet elevation sign.

40.2 Bridge: highway crosses the Marble
Fork of the Kaweah River

40.3 Pass turnoff for Potwisha Camp-
ground.

40.6 Castle Rock spires and domes are vis-
ible. They are carved from weakly
gneissic light-colored granite of Dome
Creek.

41.8 Sign pointing out Mt. Stewart (12,205
ft) just north of Kaweah Gap on the
Great Western Divide. The peak is
carved out of the granite of Eagle Scout
Peak and is named for George W.
Stewart, a newspaper publisher in
Visalia and a leader in the movement
to establish Sequoia National Park.

42.6  STOP D Hospital Rock.

Here are located rest rooms and potable wa-
ter. The parking lot is littered with large
boulders up to several meters in diameter
that were deposited during major rock falls
and avalanching off Moro Rock, which lies
1.5 miles and 4000 feet above us to the
north. A large granodiorite boulder here has
split after coming to rest and Indian
petroglyphs done in a red iron oxide are
painted on the flat joint face of this fracture.

For the next 4.1 miles up the road from this
point numerous large boulders of the dark
Giant Forest Granodiorite that are pan of this
avalanche, or series of avalanches, are vis-
ible adjacent to the road. Bedrock beneath
the road is almost entirely composed of
metasedimentary rocks of the Sequoia pen-
dant.

A small road from here leads about 1.5
miles to Buckeye Flat campground on the
Middle Fork of the Kaweah River. Here

metasedimentary rocks of the Sequoia roof
pendant are well-exposed in waterworn out-
crops. Megascopic andalusite is visible in
metamorphosed argillaceous rocks.

Historical Note: Hale Tharp, cattleman, was
the first Caucasian visitor here in 1858 and
at that time a year-round settlement of about
200 Indians occupied this site.

43.3 Pass sign indicating 3000 feet eleva-
tion.

44 2 Switchback on eastern side of Sequoia
roof pendant where the road barely
enters the porphyritic marginal facies
of the Giant Forest Granodiorite.

46.0 Big Fern Spring. Small trail leads up
stream that flows across vertically lay-
ered, thin-bedded quartz biotite schist,
with quartzite layers. Metamorphic
rock collected here, apparently from an
aluminum-rich quartz-poor rock, con-
tains plagioclase, biotite, K-feldspar,
minor quartz, andalusite, sillimanite,
cordierite, corundum, and green spinel
(Clifford Hopson, written commun.
July, 1993). Two large granodiorite ava-
lanche boulders here are about 7 m in
diameter.

47.4 Amphitheater Point. (Phone available
here.) Good view of Moro Rock and
Castle Rocks to the south across the
canyon of the Kaweah River. Mt. Eisen,
at 12,160 feet elevation, is visible on
the Great Western Divide. The Sequoia
roof pendant can be seen crossing Para-
dise Ridge in a saddle four miles to the
southeast just east of the prominent
Milk Ranch Peak. Brownish units are
of quartzite that are much thicker bed-
ded than those that lie west of the park;
lighter blue-gray units are marble on
which yucca plants commonly grow.

48.3 Granite Spring is located on cast side
of pendant just inside the Giant Forest
Granodiorite. The sharp vertical con-
tact with metasedimentary rocks is vis-
ible slightly uphill in the highway
roadcut.

48.5 Highest granodiorite boulders in ava-
lanches from Moro Rock
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49.0 STOP E Deer Ridge lookout.(Phone).

Switchback Peak lies to the west with blue-
gray marble below. Walk to northeast side of
viewpoint to see several marble units to
north that are discontinuous and folded in
places and join in other places. These marble
units form thin sheet-like bodies that can be
traced for as much as five miles. Chamise,
manzanita, buckeye, deerbrush, blue oak and
poison oak thrive on Deer Ridge and on its
lower slopes.

49.5 Pass 5000 feet elevation sign.

49.9 Eleven Range Overlook.

Note marble ridges crossing the canyon be-
low. The highway has just entered the Giant
Forest Granodiorite (U-Pb zircon age of 99
Ma (Chen and Moore, 1982). The road re-
mains within the Giant Forest Granodiorite,
except for short excursions into the Grano-
diorite of Big Meadows, for the next 28
miles or to about trip-mile 78. The Giant
Forest Granodiorite is the oldest member of
the zoned Sequoia Intrusive Suite, a series of
granodiorite and granite plutons in a roughly
concentric arrangement centered at Shell
Mountain in the Giant Forest Quadrangle.

The composition and texture of the Giant
Forest Granodiorite, as well as its abundance
of mafic inclusions, are quite typical of the
large hornblende granodiorite plutons of the
Sierra Nevada batholith. Silica contents fall
in the range 60.5-69 wt. % but most are 62-
65 wt. %; K

2
O lies in the range 2.3-4.2 wt.

%, but most are near 3.0 wt. % and MgO lies
in the range from 1-2 wt. %. Note the promi-
nent accessory mineral, sphene; sphene is an
uncommon component in the tonalitic rocks
of the western foothills.

Sign discusses problems of air pollution,
here graphically displayed, since the small
conifer pictured in the middle of plaque has
died.

50.5 Note the turn-off to Crystal Cave, a
show cave operated by the Sequoia
Natural History Association. The cave
itself is located in a marble layer within
the Sequoia roof pendant, and is about
3.5 air miles northwest of here.

S3.1 Pass the Giant Forest general store.

Road to the right leads to Moro Rock, a to-
pographically prominent mass of rock com-
posed of the Giant Forest Granodiorite. A
short steep trail leads to the summit where
good views on clear days may be obtained of
the 12-14,000-foot peaks of the Great West-
ern Divide (east), Castle Rocks (south), and
of the western foothills and central valley of
California (west).

55.2 General Sherman Tree turnoff.

55.8 Turnoff to Wolverton Meadow.

Slightly more than a mile east on this road is
a small ski area developed at Long Meadow.
The meadow is formed behind south lateral
moraines of Tahoe and Tioga age deposited
by a major glacier that flowed west down the
U-shaped Tokopah Valley of the Marble
Fork of the Kaweah River.

57.4 Turnoff to Lodgepole.

The main Tahoe glacier of Tokopah Valley
terminated about 1 mile west of the highway
at an elevation of 6000 feet. About one-half
mile east of the highway in Tokopah Valley
is the east contact (concealed) of the Giant
Forest Granodiorite where it intrudes the
overlying older Lodgepole granite, a pale
orange, coarse-grained granite (72-76 wt. %
SiO

2
) that underlies many of the neighboring

domes and peaks, including Mt. Silliman
(11,188 feet) and Alta Peak (11,204 feet).

57.5 Road crosses Marble Fork of Kaweah
River.

58.3 Road crosses Clover Creek Bridge.

59.1 Pass 7000 feet elevation sign.

61.1 Road crosses Halsted Creek.

62.5 Road crosses Suwanee Creek.

64.2 STOP F Little Baldy Saddle (7335
feet elevation).

BEWARE OF DANGER FROM TRAFFIC.

 A multiple orbicular pipe cutting Giant For
est Granodiorite is 150 yards west of road
from saddle turnout (See Figure 9). Note that
orbicules are elongate parallel to walls of the
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Figure 9. Orbicular pipe at Little Baldy
Saddle, at point, just west of Generals
Highway, cuts across outcrops of Giant
Forest granodiorite. Note concentric

arrangement of orbicles and tendency
toward larger orbicles occurring in center
of pipe. Geologic mapping is by Kazuya
Kubo, 1986. North is to the top.
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pipe and are notably smaller at the edge than
in center of pipe. Mafic minerals define an
internal contact between orbicular pipes.
The pipe was originally about 6 m in diam-
eter before it was cut and offset by an aplite
dike.

On the other side of the highway (east), a
trail leads to the summit of Little Baldy, a
typical Sierra granitic dome in the Giant
Forest Granodiorite where good views can
be had from the summit. The round trip trail
is 3.4 miles with a walking time of 2-3
hours.

Internal contacts within the Giant Forest
Granodiorite that are defined by changes in
hornblende abundance and habit are well
displayed in the drilled/blasted roadcuts to
the south of Little Baldy Saddle.

65.7 Pass entrance to Dorst Creek Camp-
ground.

66.4 Cross Dorst Creek

67.1 Cross Cabin Creek

68.4 Pass Lost Grove.

69.1 Road crosses the Sequoia National
Forest—Sequoia National Park
Boundary (the National Forest extends
to the northwest).

70.2 Stony Creek. Pass turnoff to Stony
Creek Campground.

About one-quarter mile downstream from
lower part of campground, metamorphosed
rhyolite tuffs of Cretaceous age (Pb-U zir-
con age110 Ma, (J. Saleeby written comm.
1991) are well exposed. This turnoff is
within the granite of Big Meadows. Interest-
ing contact relations of the granite of Big
Meadows with the granite of Weaver Lake
can be viewed by hiking Upstream (north-
east) along Stony Creek.

70.7 Stony Creek Village.

75.4 Pass Big Meadows road turnoff.

The road to Big Meadows and a hike up
Shell Mountain afford an opportunity to ex-
amine the Sequoia Intrusive Suite in the
northeastern pan of the Giant Forest 15-

minute quadrangle. This concentric plutonic
complex about 12 by 42 km in size consists
of the Giant Forest Granodiorite (oldest) and
several younger and smaller granitic
masses—the granite of Big Meadows, the
granodiorite of Clover Creek, and the gran-
ite of Weaver Lake (youngest), and tenta-
tively the granite of Chimney Rock. These
units were emplaced sequentially, generally
toward the central part of the intrusive suite
in the order listed. They also generally be-
come lighter colored and more silicic with
time, except for the granodiorite of Clover
Creek which is more mafic than the older
granite of Big Meadows. The youngest gran-
ite of Weaver Lake forms a central funnel-
shaped mass about 7 km in diameter which
sent out numerous upward-dipping sill, in-
trusive into the granite of Big Meadows
Tabular masses and blocks of the granite of
Big Meadows are isolated between those in-
trusive sheets. The units of the Sequoia In-
trusive Suite were emplaced and cooled
about 99 Ma. The nested succession and
chemical coherence of the units indicate that
they are genetically related and formed from
a common magma through successive intru-
sions as temperatures systematically de-
creased.
75.6 Big Baldy trailhead. A ridge crest
walk of about 2 miles to Big Baldy provides
good exposures of metasedimentary rocks of
the Big Baldy roof pendant.

77.6 STOP G Sierra View overlook.

Peaks visible are from left (north to south).
Spanish Mountain (10,051 feet), Obelisk,
(9,970 feet), Tombstone Ridge, Mt. McGee
(12,604 feet, 31 air miles) Mt. Reinstein
(12,604 feet), Mt. Goddard (13,568 feet),
Kettle Dome (9,446 feet), Finger Peak
(12,404 feet), Burnt Min (10,602 feet), Mt.
McDuffie (13,271 feet), and Tunemah Peak.
(11,894 feet, 23 air miles away).

None of these peaks is on the main Sierra
Crest, which is five miles beyond Mts.
Goddard and McDuffie. On the right can be
seen Buck Rock Lookout, which lies on the
outer margin of the granite of Big Meadows
of the Sequoia Intrusive Suite (U-Pb zircon
99 Ma, Chen and Moore, 1982).

77.7 Generals Highway Passes the turnoff
(right) to Quail Flat and Hume Lake.
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To the left is the gravel road leading
1.9 miles to Redwood Mountain
Saddle, Redwood Canyon and its karst,
including Lilburn Cave, and the larg-
est remaining Giant Sequoia groves in
the world. Trails that traverse these
groves are the Sugar Bowl trail, the
Hart Tree trail and the Redwood Can-
yon trail.

78.6 Road crosses National Park-National
Forest boundary. The General Grant
Grove section of Kings Canyon Na-
tional Park lies to the west.

81.3 Generals Highway junction with SR
180. This junction is known as “The
Wye”. Grant Grove village, Grant
Grove Ranger Station, the General
Grant Tree, Boyden Cave, Kings Can-
yon proper, and Cedar Grove trailhead
areas lie to the right (east); Fresno and
US Highway 99 via State Route 180
lie to the left (west).

Road Log # 3
Self Guided Road Log of Mineral

King Road from State Route 198 to
Road’s End at Mineral King

Roadside milepost signs are designated
“MTN375”

Miles Sign Comments

0.0 Beginning of Mineral King road (des-
ignated MTN375 on road signs) at
Highway 198, just above Hammond.

The granodiorite of Three Rivers (U-Pb zir-
con age of 104 Ma (Chen and Moore, 1982),
is a relatively dark granodiorite carrying
abundant mafic inclusions, and occurs from
the beginning of the road to mile 3.5. The
granodioritic rock is cut by many dikes, in-
cluding a lighter-colored granitic rock prob-
ably related to the granite of Case Mountain
to the east.

1.0 1.00

3.0 3.00

3.5 3.50 The granite of Case Mountain
extends from here to mile 16.2, al-

though an interval of older granodior-
ite also occurs within this span.

The granite of Case Mountain is light-col-
ored, relatively coarse-grained, commonly
porphyritic, and intrudes the granodioritic
masses that border it on the east and west. Its
margins are commonly irregular because of
many dikes and sills sent out by the main
body. K-Ar ages are 83-90 Ma uncorrected
(Evernden and Kistler, 1970).

Samples of the granite of Case Mountain
contain 73-75 wt. % SiO

2
 and 3.4-4.3 wt. %

K
2
O The rock is unusually enriched in some

trace elements compared to most Sierran
granites: La up to 260 x chondritic, Zr to 345
ppm, Th to 0.5 ppm and U to 20 ppm. Aver-
age concentrations for the Sierran granites
with similar silica contents are La 100 x
chondritic, Zr = 190 ppm, Th = 24 ppm, U =
7 ppm.

4.0 4.00

5.1 Nearly horizontal 1 m thick pegmatite
dike in road cut.

6.2 Route traverses the dark granodiorite
of Three Rivers containing abundant
mafic inclusions. This rock is exposed
along the road to mile 9.5.

6.6 Bridge over East Fork of the Kaweah
River.

7.0 Settlement of Oak Grove (phone)

8.5 Road crosses Grunigen Creek.

9.0 9.0

9.5 Road crosses Sequoia National Park
boundary. Route reenters the granite of
Case Mountain, which extends to mile
16.2.

9.7 Coldspring. Venerable cement water
trough; elevation is 3200 feet.

10.0 A large pegmatite dike about 30 feet
thick that cuts granite of Case Moun-
tain crops out as a white knob almost
hidden behind brush on the south side
of the road.

10.4 Sequoia National Park Entrance Sta-
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tion. Note that sample collecting is not
allowed within any National Park with-
out a permit.

10.9 Overhanging rock composed of gran-
ite of Case Mountain; this rock mass
is not in place; it has fallen from cliffs
above.

13.0 13.04

15.7 15.76

16.2 Redwood Creek and cement water
trough (5706 feet).

Contact of granite of Case Mountain with
the granodiorite of Castle Creek. The latter
has a U-Pb zircon age of 98 Ma. (Busby-
Spera and Saleeby, 1987, refer to this pluton
as the Eagle Lake quartz monzodiorite). The
granodiorite of Castle Creek is the outer-
most and oldest member of the Mitchell
Peak Intrusive Suite, a series of granodiorite
and granite plutons 58 km long, (north-
south) that are arranged in a roughly con-
centric pattern centered to the north in the
Triple Divide Peak quadrangle.

The granodiorite of Castle Creek is lighter
colored than, but otherwise resembles, the
granodiorite of Giant Forest, the oldest
member of the zoned Sequoia Intrusive
Suite exposed along the Generals Highway.
The granodiorite of Castle Creek has SiO

2
averaging 67 wt % and K

2
O averaging 3.4

wt %.

17.7 17.68 Road crosses small unnamed
stream.

19.2 Pass the Atwell Mill Ranger Station.

19.4 Pass turnoff to Atwell Mill Camp-
ground.

19.9 Road crosses Deadwood Creek.

20.1 20.21

20.5 “Cabin Cove Seventh Heaven” sign
straddles the road.

21.1 Pass Silver City’s general store.

22.0 Road crosses Highbridge Creek.

23.8 Pass the Mineral King Ranger Station,
elevation 7580 feet. The western margin of
the Mineral King roof pendant is not ex-
posed on the road but passes close to the
ranger station. From the ranger station to the
road’s end, the road traverses metarhyolite
tuff, calc-silicate rocks and slate.

Metavolcanic rocks in the Mineral King
pendant have yielded U-Pb zircon ages of
217 Ma (Late Triassic) and 190 Ma (Early
Jurassic), and the metasedimentary rocks
have yielded Late Triassic and early Jurassic
marine fossils.

24.2 Travertine terrace 30 m north of road
is apparently a post-glacial mineral spring
deposit.

23.9 23.94

24.6 Pass the trailhead to Sawtooth Pass.
Facilities include privies, parking, a phone,
and a camp host in season.

24.7 Bridge over Monarch Creek.

25.0 Wrangler’s horse corral. Road ends.
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Eastern Sierra Field Trip Guide

 By Louise D. Hose

“A country of wonderful contrasts,
hot deserts bordered by snow-laden
mountains, — cinders and ashes
scattered on glacier-polished pave-
ment, — frost and fire working in
the making of beauty.”  John Muir,
My First Summer in the Sierra, 1864

Introduction

The Mono Lake-Long Valley Caldera re-
gion, one of North America’s most geologi-
cally active areas, provides some of its most
stunning scenery. Throw in a colorful hu-
man history, serious environmental issues,
and vast recreational opportunities, includ-
ing world-class skiing (alpine and cross-
country), mountain biking, climbing, hik-
ing, birding, and fishing.

The only thing missing, it seems, is sig-
nificant karst. Never mind this serious defi-
ciency for one day. I think you will agree
that the area provides spectacular enough
outdoor opportunities to satisfy any lover
of wild areas, even cavers, for a few weeks.

This field trip will begin and end at Mono
Lake, a natural brine lake and important
habitat for migrating birds. Bizarre-looking
“tufa towers” line the lake shoreline and
some speleologists believe they provide
analogues of some sub-aqueous speleo-
thems.

Tremendous controversy over declining
water levels as a result of Los Angeles’
need for water has surrounded Mono Lake
for decades. We will visit the tufa deposits
and discuss the pressing environmental is-
sues at the end of the trip.

Most of the day, however, will be spent
looking at young (Pleistocene and Ho-
locene) volcanic and glacial features in and

around the Long Valley Caldera. This
seismically active region has been under:

• A Notice of Potential Volcanic Hazard
(level 1) and

• A Notice of Earthquake Hazard Watch
(level 2)

These have been in effect since the early
1980s, when four separate swarms of earth-
quakes measuring 4.0 – 6.0 on the Richter
scale occurred under an epicenter a few ki-
lometers east of Mammoth Lakes. Although
damage was minimal, geophysicists inter-
preted the nature of the earthquakes to rep-
resent magma moving to within only three
kilometers of the surface.

Road Log for
Eastern Sierra Field Trip

Mileage Cumulative
from Mileage
last stop

0.00.0 STARTING POINT – The trip will
depart from the upper parking lot of
the Mono Lake Visitors Center on the
north side of Lee Vining, east side of
US 395.  Please be on-site by 7:30 (
a.m., where a continental-style break-
fast will be available. We will load the
buses at 7:45 a.m. and depart soon af-
ter. Upon leaving the Visitor Center
driveway, turn left on US 395 driv-
ing south through town.

16.2 16.2 Visible on the right (west) side
of the road is Obsidian Dome, a glassy
rhyolite flow that formed only ~600
years ago (Miller 1985). The dome is
one of a half-dozen rhyolite domes
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within the Inyo chain of young volca-
nic features. We will visit other features
in this chain later this morning.

5.3 21.5 Turn left on 3S06, a U.S. For-
est Service (USFS) dirt road. Follow
the main road. Continue straight, pass-
ing a road marked 2S08.

1.2 22.7 Veer left at Y-intersection on
2S02, at a sign indicating the direction
to Lookout Mountain.

1.6 24.2 Veer left.

0.6 24.8 (8:45 a.m.) STOP #1, LOOKOUT

MOUNTAIN.  This high point (elevation
2543 meters / 8343 feet) in the north-
western part of the Long Valley Caldera
(Figure 1) provides broad views of the
Caldera and surrounding area.

The Long Valley Caldera, on the western
edge of the Basin and Range Province,
formed ~760 ka (thousand years before
present) when ~600 cubic kilometers of rhy-
olitic (silica-rich) Bishop Tuff catastrophi-
cally exploded from vents just inside the
margin of the caldera.

About one-half of the material formed ash
falls that extended to Nebraska and Kansas,
providing an important tephrostratigraphic
marker throughout the western United States
(Izett 1982). The rest of the material rolled
outward as hot, incandescent ash flows re-
sulting in deposits up to 200 meters thick.
The depleted magma chamber caused a two
to three kilometer deep, oval-shaped depres-
sion. However, the Bishop Tuff deposits are
up to 1400 meters thick within the caldera.

Volcanism continued. Initially, tephra ac-
cumulated from smaller eruptions of ash,
bombs, and other tephra into the air. Later,
extrusion of thin, hot, fluid rhyolite (mostly
in the glassy obsidian form) oozed out. Dur-
ing this time (~730 – 650 ka), renewed
magma pressure lifted, arched, and faulted
the early rhyolite flows and tephra, forming
a resurgent dome (Figure 1).

A moat rhyolite erupted out of ring frac-
tures at about 500, 300, and 100 ka in a
clockwise order around the resurgent dome.
Seismic evidence suggests that partially
molten magma still underlies the resurgent
dome. It provided a considerable scare in

1980 when some of the magma appeared to
move within three kilometers of the surface.

A spatially and temporally overlapping se-
quence of mafic-to-silicic lavas flowed from
the western side of the resurgence dome
about 300 - 200 ka, followed by mafic flows
from fissures further north near June Lake
and Mono Lake. Quartz-latite (a porphyritic,
silicic, extrusive rock) domes and flows also
erupted in the western caldera and near
Mono Lake during this time. One of these
domes on the southwest rim formed the im-
pressive volcanic dome, Mammoth Moun-
tain, ~200 - 50 ka ago.

A north-south-trending fissure system be-
gan opening ~ 40 - 38 ka along the north-
western part of the caldera forming the
Mono Craters and Inyo Craters.

Small, explosive events forming craters
commonly preceded rhyolite domes and
flows released along these extensional fea-
tures, which may be tension cracks caused
by the general stretching of the Basin and
Range Province.  The most recent eruptions
(A.D. 1325 to 1365) occurred at the north
end of the Mono Crater chain. Eruptions
have occurred at ~500-year intervals for the
past 3000 years, making the Mono-Inyo Cra-
ters trend the most likely source of a future
eruption.

Proceed now back to US 395.

3.3 28.3 Carefully cross US 395 and
continue straight on the paved Mam-
moth Scenic Loop Road.

3.3 31.6 Turn right onto an gravel road
marked as Inyo Craters.

0.4 32.0 Veer right at sign “Inyo Craters”

0.3 32.3 Veer right

0.4 32.7 Veer right

0.2 32.9 (9:30 a.m.) STOP #2, INYO CRA-
TERS.  Park in the visitors’ parking area
and follow the foot path to the craters.
There may be restrooms here
(BYOTP), but they were closed last
year (2002).

The three Inyo Craters resulted from steam
explosions caused by magma rising into
phreatic groundwater blowing out through a
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Figure 1. Generalized geology map of Long Valley caldera. From Bailey (1987) (Public domain document from USGS).



2003 Convention Guide Book86

chain of ~113 ka old rhyolite domes, prob-
ably within hours or days of each other. The
eruptions occurred about A.D. 1400 and
ejected only hot mud and angular blocks but
no new magma reached the surface.
Drillholes into the rhyolite ridge have dem-
onstrated a silicic dike feeding the ridge.
Normal faults cut the craters, demonstrating
a tensional environment. Return along the
gravel road traveled earlier.

1.2 34.1 Turn right on the Mammoth
Scenic Loop.

2.4 36.9 Turn right on CA-203 (T-inter-
section), a paved road heading towards
the Mammoth Mountain main ski
lodge.

0.8 37.7 Turn right into the parking lot
for (10:20 a.m.) STOP #3, EARTHQUAKE

FAULT.  Restrooms.

The origin of this fissure (Figure 2), up to
three meters wide and more than 20 meters
deep, is not clear. Splitting a glassy rhyolite
lava flow, it sits along the trend of the Inyo
Craters dike. It seems probable that this fis-
sure is a continuation of the same extensional
feature. A less impressive trench continues
several hundred meters to both the north and
south (across CA-203).

0.1 37.8 Turn right onto CA-203 to-
wards Mammoth Mountain.

2.4 40.2 Continue past the Mammoth
Mountain Main Lodge on CA-203.
Mammoth Mountain (elevation 3370
meters / 11,053 feet) lies behind the
lodge. Tell the Ranger that you are
only going to Minaret Summit (un-
less you intend to continue to Devils
Postpile National Monument) and
avoid the user fee.

A dozen volcanic centers or vents make up
Mammoth Mountain, a composite volcano.
The mountain is a 215 - 52 ka old, coarse,
porphyrytic quartz latite (porphyritic,
extrusive, felsic rock). The deposit’s total
thickness is ~300 meters. The largest dome
is ~2 kilometers in diameter (Bailey et al.
1976).

Mammoth Mountain is famous for deep
(some years more than 10 meters), reliable
snowfall that results from its topographic
setting. The view at our next stop helps re-
veal why this area is so blessed.

1.4 41.6 Turn right towards Minaret
Summit. Road to left continues to
Devils Postpile National Monument.

0.2 41.8 (11:10 a.m.) STOP #4, MINARET

SUMMIT.  Restrooms.  Additional (and
bus) parking is available in a lower
lot ~0.1 miles before the viewpoint.
This spectacular viewpoint on the
drainage divide of the Sierra Nevada
is situated on the southwest edge of
the Long Valley Caldera.

Below this site, to the west, is the San
Joaquin River drainage, which drains to the
west and California’s Central Valley. The
spectacular, columnar lava flow of Devils
Postpile National Monument lies down
there, but you can’t see it from here. The
terrain rises dramatically ~1000 meters to
the summit of Mammoth Mountain.  Mois-
ture-laden clouds moving west-to-east
from the Pacific have to rise at least 600
meters to move through this or Mammoth
pass (southeast side of Mammoth Moun-
tain). This final, steep barrier receives
abundant snowfall as the storm clouds try
to blow past the summit. Off in the distance

Figure 2. One
segment of the
Earthquake
Fissure, north of
State Route 203.
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to the west are the spectacular Minarets
(Figure 3), Mt. Ritter (elevation 4011
meters / 13,157 feet) and Banner Peak (el-
evation 3947 meters / 12945 feet). Unlike
most of the Sierra peaks, Paleozoic
metasedimentary rocks of the Ritter Range
roof pendants form these summits.

Drive back on CA-203 towards Mam-
moth Lakes.

6.1 47.9At the stop light, turn right
onto Lake Mary Road. Whiskey Creek
Bar is on your right at this intersection.
Note the beautiful lakes Mary and
Mamie on your left as we drive up the
road (Figure 4).

4.8 52.7(12:00 p.m.) STOP #5, HORSE-
SHOE LAKE.  LUNCH. Restrooms.

IMPORTANT CAUTION: DO NOT LIE
DOWN IN THIS AREA OR ENTER
PITS/DEPRESSIONS IN THE
GROUND. MAKE CERTAIN THAT
CHILDREN AND DOGS KEEP THEIR
HEADS OFF THE GROUND.

Looking around Horseshoe Lake, situated
at the southern base of Mammoth Moun-
tain, you will note a large area of dead trees
(Figure 5, page 92). USFS personnel first
noted the die-off in early 1990 but assumed
the cause derived from then-current
drought conditions and/or insect infesta-
tion. However, these explanations were not
considered satisfactory as all trees,
irregardless of species, age, or prior health,
were impacted.

A clue to the problem came in the spring
when a USFS ranger barely escaped from a
snow-covered cabin. He had entered
through a roof-top door and soon was over-
come with symptoms of asphyxiation.

The U.S. Geological Survey (USGS)
soon discovered that the soil in the area
contained extremely high levels of carbon
dioxide, 20% to 95% of the soil gas (com-
pared to <1% outside the die-off area). One
might wonder why CO

2
 kills the trees, since

trees perform photosynthesis and convert
the gas to O

2
. Biologists explain that plants

also need to directly absorb O
2
 through their

roots. The abundance of CO
2
 in this soil in-

terferes with this necessary process.
The CO

2
 release followed the increased

Figure 3. View of
the Minarets from
Minaret Summit near
Mammoth Mountain.
The jagged peaks,
made up of Paleozoic
metasedimentary
roof pendants, lie in
the John Muir
Wilderness.
Headwaters of the
San Joaquin River
lie in the foreground.

Figure 4. Lake
Mamie in late-May
2002.

seismic activity and magma movement of
the 1980s, particularly a swarm of earth-
quakes in 1989, and most scientists assume
these events were related. Carbon dioxide
flux fluctuates on a daily, even hourly, basis,
appearing related to barometric pressure.
However, the range of CO

2
 release has re-

mained nearly constant over the last 12
years. Horseshoe Lake tree kill area dis-
charges CO

2
 gas at an average of 110 ±24

metric tons per day.
For comparison, 110 metric tons of CO

2
gas would fill approximately one million
bottles of champagne (USGS 2001). Horse-
shoe Lake shore is the most impressive site,
but is not the only tree kill area on Mammoth
Mountain.
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Approximately 69 hectares in six general
areas have been impacted (Figure 6).

The USGS attributes the CO
2
 gas to two

possible sources: 1) Release of dissolved
gases from the intruding magma below; 2)
Magmatic migration below heats calcite-
rich (CaCO

3
) metasedimentary rocks caus-

ing a breakdown of the mineral structure
and releasing CO

2
. Investigators have been

impressed by the uniformity of the chemi-
cal and isotopic composition of the gas,
which suggests a possible single, large res-
ervoir. In this generally extensional envi-

ronment, the gas moves up to the surface
along normal faults and extensional cracks.

Carbon dioxide is heavier than typical air
and, hence, clings to the ground. During the
winter, the CO

2
 level builds under the snow

pack, making spring and the accompanying
snow melt a particularly hazardous condi-
tion. Visiting the area in the summer is safe,
even for children and dogs as long as they
keep their heads above the ground, but visi-
tor are strongly warned to not camp, lie on
the ground, or enter depressions in the tree
kill areas.

After lunch, we will head back down Lake
Mary Road towards the town of Mammoth
Lakes.

4.8 57.5 Continue straight on CA-203,
passing the turn towards Minaret Sum-
mit.

3.8 61.3 Turn right onto US 395 and
drive south towards Lake Crowley.

4.5 65.8 Turn right (south) on Convict
Lake Road. Follow road  towards the
Tioga recessional moraines.

0.1 65.9 Pull right into a gravel road
area and park just before the double
wooden pole power line.

Figure 5. Carbon
dioxide kill zone
next to Horseshoe
Lake. Abnormally
high levels of CO2
have not discrim-
inated in killing off
trees of various
species and ages.
Hiking and picnick-
ing are allowed
during the summer
but camping is
prohibited.

Figure 6.Tree kill
map showing
location of the
carbon dioxide
emission sites around
Mammoth Mountain.
From http://lvo.wr.
usgs.gov/images/
treekilb.jpg. (Public
domain document
from USGS).
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STOP #6, GLACIAL MORAINE VIEW. From here,
we will be able to view some spectacu-
lar examples of alpine glacial mo-
raines.

Many alpine or valley glaciers flowed down
steep canyons of the Sierra Nevada and
emerged at about 1500 – 2000 meters msl
onto the relatively gentle terrain of the
Owens Valley, where they dumped the sedi-
ment they had accumulated along their path.
The ridges we see in the foreground are mo-
raines, the poorly sorted, chaotic collection
of rock detritus that fell onto or was plucked
up by a glacier. Pebbles, cobbles, even giant
boulders are generally scattered throughout
a sand and silt matrix at the site where the
glacial ice melted and dumped the material.

Material deposited along the side of a gla-
cier is referred to as a lateral moraine. Ter-
minal moraines mark the downstream end of
a glacier. As an ice age comes to an end and
melting of the glacier causes the down-
stream end to “retreat,” a sequence of termi-
nal moraines form. Each ridge is progres-
sively younger upslope. Moraines in such a
sequence are called a recessional moraine.
Lower Convict Creek in front of us displays
wonderful examples of a terminal moraine,
a recessional complex, and a lateral moraine
(Figure 7) (Sharp 1969).

The Sierra glacial deposits are not as well
understood as the continental glacial mate-
rial of the Midwest and Eastern U.S. In gen-
eral, though, dates seem to correlate with
events better studied in the eastern half of
the country. Not surprisingly, the best-pre-
served features correlate with the
Wisconsinian glacial time. Two stages or
advances of this “Ice Age” figure promi-
nently in the Sierra, and particularly in
Lower Convict Creek. The most recent
phase is referred to as the Tioga Stage and
dates at ~ 25.5–9.99 ka. The recessional
moraines formed in the wasting time of this
advance. The earlier (~118-56 ka) Tahoe
Stage deposited the large lateral moraine to
your left. The area where you now stand is
the outwash plain from the Tioga Stage.
Sand and silt eroded out of the terminal mo-
raine by flowing water, transported down
hill, and deposited in the relatively flat ter-
rain below constitute the outwash deposit.

As we drive up the road, we will follow
the east margin of the Tioga recessional mo-

raine sequence. The youngest of the mo-
raines dams Convict Creek and forms the
beautiful Convict Lake. Be sure to note the
size of these gravel piles.

The apparent drainage basin for this valley
does not seem large enough to have sup-
ported the glaciers necessary to deposit such
large moraines. In fact, these moraines are
notably larger than the deposits in other,
nearby, glaciated canyons. Glaciologists ex-
plain that the head of this glacier was on the
west slope of the Sierra and glacial scour
marks showing eastward flow through the
crest line of the range support the hypoth-
esis. During the Pleistocene glacial epochs,
snow accumulated on the west side and did
not melt or flow rapidly enough to accom-
modate the next year’s snowfall. As a result,
much of the piling up snow/ice near the crest
of the range escaped by flowing east, over
the crestline. The Convict basin has three
broad passes that accommodated the west-
to-east flow of ice.

Also of note at this stop are the stunning
mountains on each side of Convict Creek.
The peak on the left is Mt. Morrison and the
one on the right is Laurel Mountain. Paleo-
zoic roof pendants comprise the summits.

Continue driving up Convict Creek Road
to Convict Lake.

3.0 68.9 (1:30 p.m.) STOP #7, CONVICT

LAKE.  In addition to spectacular views
(Figure 8), this site provides a good
opportunity to discuss the pre-caldera
geology of the Sierra Nevada as well
as enjoy the beautiful lake dammed by
one of the glacial moraines.

Precambrian and Cambrian rocks crop out in
the Inyo Mountains on the east flank of the
Owens Valley as well as the Transverse
Range northeast of Los Angeles and in the
Mojave Desert, but not in the Sierra. Ordovi-
cian clastic and calcareous deposits repre-
sent the oldest rocks in the Sierra and make
up the highly deformed and later metamor-
phosed Morrison roof pendant above the
north, south, and west sides of Convict Lake.
These rocks were deposited as a shallow
water sequence of nearshore clastic and dis-
tal calcareous sediments intercalated with
minor pyroclastic units. The Ordovician age
of deposition has been determined by grap-
tolites. Metamorphism probably took place
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Figure 7. Aerial photograph showing the 21
terminal moraines in the Convict Creek valley.
The numbers proceed from the oldest preserved

terminal moraine (1) to the youngest (21)
preserved moraine in the recession. (Photo is a
public domain document from USGS)
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during the Permo-Triassic Sonoran Orogeny
(Dunne et al. 1978)

Note the apparent cave entrances in the
prominent cliffs around the lake. None of
these entrances have led to significant cave
passage but they are formed in the Pennsyl-
vanian Mount Baldwin Marble. A thrust
fault places the older, Morrison meta-sedi-
ments over the younger Mount Baldwin
Marble. The Antler Orogeny (Late Devonian
to early Mesozoic) and the Sonoma Orogeny
(late Paleozoic to Early Mississippian) prob-
ably caused the deformation. The Paleozoic
rocks have all been metamorphosed after
deposition.

A Mesozoic volcanic arc formed during
Early Jurassic through Late Cretaceous
(Saleeby 1981) subduction of the Farallon
Plate and ‘ resulted in an intercalated volca-
nic and sedimentary rock sequence, includ-
ing shale, sandstone, conglomerate, chert,
and pyroclastics lying unconformably on the
Paleozoic rocks.

The rocks were accreted onto the North
American plate’s continental edge later in
the Mesozoic. Quartz veins injected into
some meta-latite (volcanic) rocks contain
free gold and silver, which was mined on
Red (aka Gold) Mountain (Sampson &
Tucker 1940).

Granite and granodiorite intruded the
younger rocks during the Cretaceous as part
of the massive Sierra Nevada batholith com-
plex. Upper greenschist and lower epidote-
amphibolite facies roof pendants contain-
ing contact areolas with andalusite, wollas-
tonite, tremolite, diopside, and scapolite
demonstrate evidence of both regional
burial and contact metamorphism. Limited
mafic-to-intermediate volcanism followed
in the Tertiary.

Uplift of the Sierra Nevada in this region
began ~20 million years ago as part of the
extension of the Basin and Range province.
The steeply, fault-bound east side of the Si-
erra and the accompanying Owens Valley-
Mono Basin started to define themselves
only about 3 Ma. The range continues to
rise at ~4 cetimeters /100 years by mostly
normal faulting.

Return to US 395.

3.1 72.0 Turn left on US 395 and drive
north, back towards Lee Vining.

1.5 73.5 Turn right at the Hot Creek
turnoff and follow the paved road to
the east.

1.8 75.3 Continue on gravel road.

1.5 76.8 STOP #8, HOT CREEK. Bath-
rooms. Elevation 2120 meters msl.
Sulfur-rich springs rising from the un-
derlying magma bodies feed Mammoth
Creek below (Figure 9). This stop will
provide an opportunity to talk about the
interesting geology, and maybe the

Figure 8. View
looking west at
Convict Lake. The
lake is naturally
dammed on the east
side by the youngest
of the terminal
moraines. The
Morrison roof
pendant comprises the
headwall in the
background.

Figure 9. View
from the lookout
point at the Hot
Creek Geologic Site.
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usual ecosystems that accompany this
sort of setting.

Mammoth Creek flows out of the Mammoth
Lakes (Lake Mary et al.) and crosses the
329-288 ka Hot Creek rhyolite (Bailey 1989)
in this area.
The ~5 km long and 150 m thick felsic unit
flowed out of a Pleistocene vent on the south
shore of the basinal Long Valley Lake.

Today, a concentration of thermal springs
and fumaroles rise along faults and fissures
underlying Hot Creek Gorge. The hydrother-
mal fluids have extensively altered the
glassy rhyolite to kaolinite, giving the bed-
rock a “bleached” look. Reflection of the sky
on the white clay-lined pools below causes
the unusual color in the water.

An underlying magma chamber probably
supplies the heat, which generates ~40 MW
of electricity from the nearby Casa Diablo
field. The generating plants are supplied by
170oC water pumped from -150 m. After
use, the cooled water is injected to a depth of
~600 m.

Sorey et al. (1995) suggested that reduc-
tion in the pressure in the shallow production
reservoir and overlying formation as well as
lowered temperatures in the injection reser-
voir had resulted in ~0.17 m of subsidence
relative to the rest of the caldera during the
first nine years of production. Other changes
since development of geothermal energy in-
clude declines in hot-spring discharge, in-
creases in fumarolic discharge, and heat-in-
duced vegetation kills, although none of
these changes have significantly impacted

recreational and economic activities (Sorey
and Farrar 1998).

The USGS (http://lvo.wr.usgs.gov/
HotCreekGorge.html) describes the long-
term discharge from the springs in Hot Creek
Gorge between 1988-1998 as a constant 240
L/s. They used chloride and boron concen-
trations to distinguish spring discharge from
the stream flow. The USG recognizes this
unusual area, which also serves as a popular
bathing hole, as an official Geologic Site.

Return to US 395

3.3 80.1 Turn right on Hwy 395 and
drive north towards Lee Vining.

 22.0 102.1 Turn right at Mono Lake Tufa
Reserve turnoff and drive east on the
paved road.

6.8 108.9 Turn left at the “Mono Lake
South Tufa” sign and continue on the
gravel road to the parking area.

1.0 109.0 STOP #10 (LAST STOP), MONO

LAKE TUFA RESERVE. Bathrooms.
Amazing geologic and biological fea-
tures abound at Mono Lake. The spec-
tacular tufa towers along the lake shore-
line (Figure 10) may be surface ana-
logs of speleological helictite bushes.
We will walk along the shoreline, view-
ing the towers up close, and talk about
their origin. We will also discuss the
geology, biology, and environmental
issues surrounding this unique inland
sea.

Figure 10. Tufa
towers along the
south shore of Mono
Lake, at Navy Beach.
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This remarkable inland sea dates back at
least 760 ka, fluctuating throughout time.
With no outlet and thousands of years of
evaporation, the lake naturally contains high
concentrations of dissolved solids. The sa-
linity is ~81 g/L (about three times saltier
than the ocean) and the alkaline lake (pH
~10) contains elevated amounts of chlo-
rides, carbonates, sulfates, borate, and po-
tassium.

Tufa towers make up the Lake’s most
prominent features. Tufa forms throughout
the lake but the towers are most visible.
They form from mixing waters and may
provide a hint to the formation of helictite
bushes in Lechuguilla and Wind Caves
(Davis 1991). Hypogean (deep-seated), cal-
cium-rich springs mix with the carbonate-
rich lake water, forming a super-saturated
solution that results in the precipitation of
calcium carbonate. The towers one sees
formed entirely underwater but were ex-
posed by dropping lake levels during the
second half of the 20th Century.

Mono Lake played a major role in the de-
velopment of Los Angeles and the metro-
politan area’s thirst had severely damaged
the Lake’s ecosystem by the late 1970s.

The City began diverting most of the
tributary water into the Basin to serve the
municipal water supply. The lake level had
dropped over 13 meters causing salinity to
double and exposing many tufa towers.
Nesting sites on islands were nearly con-
nected with the shoreline and the predators
that live there. In addition, the exposed lake
bed sediments provided air-borne particu-
lates that exceeded limits set by the Clean
Air Act. A political crisis ensued (Hart
1996).

The California State Water Resources
Control Board issued regulations in 1994
that set the minimum stream flow into the
lake, strongly limiting the export of water
out of the basin. Ultimately, this action will
allow the lake to rise 6.1 m, to 1949 m msl.
As of Fall 2002, Mono Lake was 3.35 m
higher than its historic low in 1982 (Mono
Lake Committee 2002). However, there are
no plans to raise the lake to its pre-diversion

level of 1956 m msl.
Mono Lake’s Negit and Paoha Islands,

features of the extensive Mono-Inyo chain
of scores of rhyolite and obsidian domes,
flows, and craters, experienced one of the
region’s last eruptions ~250 years ago.
Eruptions in this volcanic chain began ~40
ka and may have continued as recently as
the early 1800s. You saw other features of
the Inyo volcanic chain early this morning,
at Obsidian Dome and Inyo Craters.

A walk along the shoreline will show
three common types of animals. At the base
of the food chain, the alkali fly (Ephydra
hians) spends two of its three week
lifecycle as a pupa and larva underwater.
The visitor mostly notes the adult flies as
they swarm along the shore. Thankfully,
they are not bloodsuckers! A close look in
the water reveals some of the trillions of
unique brine shrimps (Artemia monica).
The shrimp is only present in the summer.
In the late summer and fall, female brine
shrimp produce tiny cysts that lie dormant
in the sediments at the lake bottom. The
cysts develop into tiny shrimp in the spring
and the cycle begins again. The shrimp pro-
vide important food for the millions of
birds, nearly 100 species, that use the lake
in the summer, including migrating Eared
Grebes, Wilson’s Phalaropes, and Red-
necked Phalaropes.

Return to US 395

7.8 116.8 Turn right on US 395 and
drive north towards Lee Vining

4.8 121.6 Turnoff towards Tioga Pass
(Yosemite National Park) and the
NSS Convention to the left. Continue
straight and drive through Lee Vining.

2.6 124.2 Mono Vista RV Park on the left
(west) side will providing camping to-
night to field trip participants.

0.2 124.4 TURN  RIGHT INTO THE MONO

LAKE VISITORS CENTER PARKING LOT

and end the field trip.
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From Past to Present–
Putting California and
Porterville in Context

By Michael Cooper

In the beginning… there were no caves. As
a matter of fact, there were no rocks, no
mountains, no oceans, no planets, or suns.
There were no galaxies, and even, to
everyone’s amazement, no Universe.
When you get right down to it, there wasn’t
much of anything.

Just then, right smack dab in the middle
of the deepest darkest reaches of nothing,
quite incredibly, the universe suddenly
burst into being propelled by the largest
explosion never witnessed (or caused) by
man. (Warning: any use of the term “man”
is meant as slang for the human race and is
not meant to imply gender superiority in
any way.)

After some five billion years of cooling
off, a small planet in a distant arm of the
Milky Way galaxy started to form around a
relatively young star. It took another eight
million years for the planet itself to cool
enough to form a hard crust. Over the next
3800 million years, caves gradually waxed
and waned in and out of existence. The
second most significant historical event in
“human history” was the evolution of the
“cave man” some 3796 million years later.
And of course, early cave man eventually
evolved into Homo spleunkus, the modern
caver of today.

Now, with Homo spelunkus undertaking
the annual migration to random speleo-
hot-spots around the North American con-
tinent, it has fallen to me to provide some
information on the “sociological and cul-
tural background of the NSS 2003 conven-
tion area.” S..o..c..i..o… what? Uh, are you
sure that’s what you want me to write
about? I guess if you would ask a geek
(me) to translate this liberal-arts-speak into

something most people would understand,
you might really get confused. Nonetheless,
what’s desired is for me to provide an under-
standing of the Porterville area. As I see it,
to understand the Porterville area, one must
understand the big picture of California his-
tory. To understand California, one must un-
derstand the European invasion of North
America. To understand the invasion one
must….. but then, that will take more time
than you likely have, so let us start with Cali-
fornia.

Who came to California and why they
came is important to understanding the
smaller subculture of Porterville.  As I at-
tempt to summarize the history of California
I will inevitably over simplify, and even en-
tirely neglect such significant cultural events
as the Japanese internment camps, Indian
reservations, and the Dust Bowl refugees.
Interestingly enough, this history both starts
and ends with Native Californians.

The Yokuts
The creation beliefs of the early California
Native Americans are diverse and yet, eerily
familiar. The Yokuts, denizens of the hills
above Porterville, specifically believed the
Earth—comprised solely of California—
was once completely flooded.

Out of the sky came an eagle and a crow.
They flew far and wide and found only a
floating stump on which to rest. They spent
their days eating fish and scouting for land,
but when the shadows grew long and the day
drew to a close, they were always forced to
return to the stump.

One day a duck approached. As they
watched the duck dive for fish, they realized
that the duck was diving deep enough to
reach the muddy bottom. With this realiza-
tion the eagle and the crow started to ex-

What’s desired is
for me to provide an
understanding of
the Porterville area.
As I see it, to
understand the
Porterville area, one
must understand
the big picture of
California history.
To understand
California, one must
understand the
European invasion
of North America.
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change fish for mud. With the mud the eagle
and the crow started creating mounds on
their individual side of the stump. For a
while the two piles grew evenly.

One day, however, after spending a whole
day looking far and wide for dry land, the
eagle returned to the stump and realized that
the crow’s pile was slightly larger. From this
time on, the eagle offered the duck twice as
many fish per day and his pile grew twice as
fast. The crow quickly realized that eagle’s
pile was growing faster, but he was never
able to determine how the eagle achieved
this miracle. All this time, the flood was
slowly receding.

One day a big storm rolled in and forced
the eagle and crow to dig shelters into their
respective mounds to wait out the storm.
The storm washed away a significant por-
tion of both their piles, and when it had
passed, a rainbow appeared. The crow and

the eagle continued to pay the duck for mud
as the floodwaters receded, until at last the
flood was gone. Where the crow had piled
his mud stood the California Coastal Moun-
tain Range, and the eagle’s  pile become the
Sierra Nevada. With the creation of land,
animals of all shapes and sizes appeared;
man would appear some time later.

As time passed, ice periodically expanded
and receded across the surface of the Earth.
During the last Great Ice Age, early man was
waiting eagerly in Asia and Siberia. Conve-
niently, the ice age locked up enough of the
world’s water in the Polar ice caps to lower
the ocean levels some 300 feet. Even as the
last of Great Ice Age began to retreat the
Bearing Sea Land Bridge remained above
water level, and early man seized the day,
subjecting North America to its first wave of
human migration and colonization.

California is the third largest state in the

The crow and the
eagle continued to
pay the duck for
mud as the
floodwaters
receded, until at
last the flood was
gone. Where the
crow had piled his
mud stood the
California Coastal
Mountain Range,
and the eagle’s
pile become the
Sierra Nevada.

Indian dance at the
Mission San Jose
in California
(courtesy The
Bancroft Library).
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Union (155,973 square miles), behind only
Texas (261,914 square miles) and Alaska
(570,374 square miles). The geographic di-
versity of the land within California’s board-
ers is significant, and includes a long and
rugged coast line, the coastal mountain
ranges, a vast Central Valley that stretches
most of the length of the state, the High Si-
erra, deserts and lava fields.

The vast and diverse eco-systems of Cali-
fornia contributed significantly to the di-
verse Indian cultures within the state. Exem-
plifying this diversity, the early California
Indians spoke over one hundred different
languages. Seventy percent of these lan-
guages were significantly different from one
another and are not simply regional dialect
differences.

The Yokuts Indians inhabited a large sec-
tion of the Central Valley from an area just
east of the Bay Area to the southern most
reaches of the Central Valley. Within this
range were three smaller subdivisions: the
Northern Valley Yokuts, the Southern Valley
Yokuts, and the Foothill Yokuts. The South-
ern Valley and Foothill Yokuts, anticipating
the eventual arrival of the Homo spelunkus
settled in the area immediately around cur-
rent day Porterville and up into the foothills
towards the Sequoia National Forrest.

Due to the mild climate, the clothing and
shelters of the Yokuts were relatively simple.
The main source of food was acorn meal.
The amount of labor required to gather and
prepare acorns was significant. In stark con-
trast to their simple buildings and clothing,
Yokuts baskets, many used for gathering
acorns, are very complex. Also even today,
throughout the area, one can find the grind-
ing rocks used for preparing acorn meal for
soups or other dishes.

The Foothill Yokuts hunted, trapped, or
gathered deer, wild fowl, rabbits and other
small game, wild oats, berries, and nuts.
Fishing was also a significant component of
their diet.

The Spanish
The Spanish initiated the age of European
exploration of present day California in the
mid–1500’s. Their main bases of exploration
were the ports of Acapulco and Navidad,
port cities of the Spanish Colony “New
Spain” which eventually became Mexico.
The primary purpose for exploring the Cali-

fornia coast was the search for the hypotheti-
cal water passage through North America
which they called the “Strait of Anian.” This
passage, had it existed, would have been the
key to European trade with Asia.

Meanwhile, the English were also search-
ing for a nonexistent Northwest Passage.
Lacking conveniently placed colonies from
which to explore the California coast, they
were at a distinct disadvantage. Nonetheless,
Queen Elizabeth I contributed to the explo-
ration of California by commissioning the
famous English privateer, Sir Francis Drake,
to harass Spanish shipping along the Pacific.
If he discover the Northwest Passage in the
process, all the better.

During  their exploration of the California
coast, the Spanish often came into contact
with Native Americans. Several more years
would pass before there was any significant
contact between the Indians living in the
Central Valley and Europeans.

During this time, trade existed between
Acapulco and the Philippine’s, but the route
was long and difficult. In an effort to make
the trip less dangerous and more productive,
suitable harbors along the California coast
were required as re-supply points. Sebastian
Vizcaíno sailed the California coast in 1602
on a mission to find just such a port. His re-
port back to the King of Spain foreshadows
the next episode in Spanish colonization of
California:

Northern Valley
Yukut Indians
hunting on bay of
San Francisco,
California. From the
Robert B.
Honeyman, Jr.
Collection of Early
Californian and
Western American
Pictorial Material,
courtesy The
Bancroft Library,
Berkeley)
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[the shore of present day Monterey Bay]
is thickly settled with people whom I
found to be of gentle disposition, peace-
able and docile, and who can be brought
readily within the fold of the holy gos-
pel and into subjection to the crown of
Your Majesty.

In order to save the souls of the natives
through conversion to Roman Catholicism
(as well as to spread the influence of the
Spanish empire) the Spanish first established
colonies in California in 1769. Father
Junípero Serra established a chain of mis-
sions. Upon his death, Father Fermin Fran-
cisco de Lasuen carried on and expanded the
mission system.

As all contact with Spain was by sea, the
missions were primarily established near the
coast. Thus, the Native Americans living in
coastal regions were most affected. The fa-
thers of the mission system are now well
known for their heavy-handed tactics in
dealing with converts. Baptized natives were
required to stay on the mission grounds to
complete their training. Rejecting their vows
and returning to their old lives was not an
option. Spanish soldiers stationed at the mis-
sions assisted in returning backsliders.

Along with the soldiers garrisoned at the
individual missions, several presidios were
also established along the California coast to
provide additional military support to the
missions, as well as to protect vital bays and
ports.

While the missions and presidios were pri-
marily positioned along the coast, their in-
fluence extended into the Central Valley.
Those who tried to escape from the missions
would often head into the Central Valley,
only to be pursued and eventually returned
by the Spanish soldiers. The tribes of the
Central Valley—such as the Yokuts—would
often send raiding parties into the missions
for horses and livestock. The Spanish sol-
diers would in return send parties into the
Central Valley in order to re-capture and re-
turn the stolen property.

One of the main problems facing the
presidios was keeping them stocked with
provisions. To address this problem, the
Spanish government began to encourage the
establishment of towns by offering free land,
livestock, and farm equipment. Furthermore,
the government offered financial incentives

in the form of an annual allowance with no
taxes for the first five years. The only stipu-
lation was that any surplus agricultural prod-
ucts must be sold to the presidios. This ini-
tiative lead to the establishment of the towns
of San José (1777), as El Pueblo de Nuestra
Señora la Reina de los Angeles de
Porciúncula (Los Angeles, 1781), and Villa
de Branciforte (Santa Cruz 1797).

Spain and England were not the only coun-
tries with interests in the west coast of North
America. In 1812, a Russian-American Fur
Company established Fort Ross just north of
the San Francisco Bay. Fort Ross served two
purposes. It was the base of operations for all
sea otter hunting along the Northern Califor-
nia coast. It also used the agricultural re-
sources of the area to provide not only for the
needs of the fort, but for all of the Russian
fur-trading posts in Alaska as well.

Demise of the Mission System
In 1821 the country of Mexico came into ex-
istence. By default, California came along
for the ride. While the changes in California
were not immediate, they were unavoidable.
Opposition to the mission system spread, as
the early colonist viewed the cheap labor of
the mission systems as unfair competition
with the colonist’s fledgling farms and in-
dustries.

In 1834 Governor José Figueroa started to
dissolve the mission system by proclaiming
that half the land belonging to the missions
be given to the mission Indians. Those in-
volved with actually carying out the orders
sold off most of the land, food, and livestock
and few natives received anything. The ma-
jority of the land ended up in the hands of a
few prominent families. In 1845, the mission
system cease to exist as the Governor sold
off the remaining mission properties to help
ease financial problems.

This marked the shift from mission system
to the Mexican land grants. Under the mis-
sion system, Native Californians were forced
to work on agricultural plantations. With the
transfer of land from the church to ranchero
families, little changed. The priests were re-
placed by the powerful ranchero families,
and the soldiers were replaced by economic
coercion.

In 1846 the American Lieutenant John C.
Frémont entered California, but soon de-
parted under the persuasion of the Mexican
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military. His absence was short-lived how-
ever, and he soon returned to encourage
Anglo-American settlers near the town of
Sonora to revolt against Mexico. This started
what was to become known as the revolt of
the Bear Flag Republic which received its
name from the hastily designed flag that
symbolized their movement. While the
United States government did not directly
authorize Frémont’s actions, the U.S.
quickly seized the opportunity and actively
entered the fighting.

Two years later, the United States and
Mexico signed a treaty. Under the terms of
the Treaty, Mexico surrendered the areas en-
compassing the states of California, Nevada,
Utah, and areas of Arizona, New Mexico,
Colorado, and Wyoming. The United States
agreed to pay Mexico $15 million. Further-
more, the rights of those holding Mexican
land grants were to be acknowledged and
protected under the United States. Even with
this assurance, events were soon to unfold
that would bring an end to the Mexican ran-
cheros.

Eureka!
Early in 1848, James Marshall discovered
gold at Sutter’s Mill. While the discovery
was soon reported in San Francisco’s two
main newspapers, it was at first largely ig-
nored.

Sam Brannan staged a series of publicity
stunts in order to publicize the fact that there
was easy money to be made mining. Sam
Brannan’s general store at Sutter’s mill pros-
pered as Californians in mass invaded the
foothills in search of gold. Gold fever
quickly spread into the surrounding states,
and very soon overflowed into the nearby
countries of Mexico, Peru, and Chile.

By 1849, the gold rush was in full force
with people arriving daily from all over the
world. What little law enforcement was
available was completely swamped by the
rapid population explosion. Both the Native
American tribal governments and the ran-
cheros were completely powerless to stop
squatters who were over-running their lands.
In order to impose some order to the chaos,
the miners organized themselves into over
500 mining districts.  These districts handled
all rules and settled disputes regarding min-
ing claims for their respective region.

The quick over-expansion of the mining

industry guarantied that few actually made a
profit directly from gold mining. Industries
that supported the gold miners did better
than most of the miners themselves. While
most people are well aware that Levi Strauss
first made his still famous jeans for the rug-
ged mining work in California, few realize
that the Studebaker also had its roots in the
Gold Rush. John Studebaker began a profit-
able business selling wheelbarrows to min-
ers. This business grew to include wagons
and buggies. Eventually, in 1902, the
Studebaker Company produced and sold the
Studebaker automobile.

California Becomes a State
In 1849, a delegation of Californians met in
Monterey to decide California’s future.
Sidestepping the usual process, which in-
volved petitioning to become a “territory” of
the United States, the exploding population
of California went straight to statehood. In
preparation, the committee wrote the state’s
first constitution.

The committee also determined that Cali-
fornia should be admitted as a free state. Be-
fore California’s admittance in 1850, the
number of free and slave states was bal-
anced. In order to appease the powerful
slave states, California’s free status was off-
set with a new stringent fugitive slave law. In
an interesting and unique financial move,
the committee left open the site of
California’s capital to bids by rival cities. In
this battle, San José was chosen as the first
capital. For several years after this, the capi-
tal moved back and forth between several
cities, eventually permanently settling in
Sacramento in 1854.

California’s new large and mostly poor
population created a situation ripe for ethnic
conflict. Native Californians were easy
scapegoats for the economic problems of the
miners. An excerpt from one small town
newspaper, The Chico Courant, demon-
strates this ethnic hostility:

It is a mercy to the red devils to extermi-
nate them, and a saving of many white
lives. Treaties are played out—there is
only one kind of treaty that is effec-
tive—cold lead.

The natives were not the only target, and not
all of the actions were purely violent. In

By 1849, the gold
rush was in full
force with people
arriving daily from
all over the world
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1850, the state legislature passed a tax that
required foreign miners to pay a monthly fee
of $20. This reduced the number of “for-
eign” miners, as many simply could not af-
ford to pay. Within the next few years, sev-
eral additional mining taxes were created
that were targeted at specific ethnic groups.

While people continued to pour into the
state from all over the world, California re-
mained physically isolated from the rest of
the United States. The linking of California
with the rest of the country in 1861 by tele-
graph was an important and monumental
step. But it did little to move goods and
people in and out of California in an expedi-
ent manner. Before California could prosper,
it needed cheap and fast access to east coast
markets.

The Coming of the Railroads
The Iron Horse slowly started to take shape
in 1854 when Theodore Judah, a civil engi-
neer from Connecticut, built the first railway
line in California linking Sacramento to
Folsom. This initial venture fueled his desire
to build a transcontinental railway. He soon
started scouting a route through the Sierra
Nevada’s and in 1860 established the Central

Pacific Railroad of California.
While the Central Pacific Railway of Cali-

fornia existed on paper, it was still a long
way from becoming a real entity. Judah’s
next hurdle was financial backing. He was
able to enlist four hardy souls who believed
enough in his idea to become partners:

• Leland Stanford
• Collis P. Huntington
• Charles Crocker
• Mark Hopkins.

The building of the railway was such a large
financial undertaking that these four men
could not possibly afford it by themselves.
So in the fall of 1861, Judah traveled to
Washington, D.C. to lobby for federal aid.
Through these efforts, the Central Pacific
eventually gained the financial backing of
the government. Meanwhile, Judah found
himself in disagreement with his partners
over the building of the railway. In need of
new investors to buy them out, he made a trip
to New York in 1863. Unfortunately, during
this trip, he became sick with yellow fever
and died. In 1864, congress passed the Pa-
cific Railroad Acts.

The Pacific Railroad Acts gave land for the
building of the railroad, as well as plots of
land on alternating sides of the railway, to
the two principle railroads building the trans-
continental railway—the Central Pacific and
the Union Pacific. This made the Central Pa-
cific the largest single landowner in the state
with 11.5 percent of the land.

The Central Pacific soon found a willing
and cheap labor force for this difficult and
dangerous job, in another ethnic minority.
The Central Pacific began advertising in
China and once again immigrants by the
thousands poured into California. Because
they were able to make more than they
would have back in China, they rarely pro-
tested the harsh and dangerous conditions.
Even so, unknown numbers met their death
in the Sierra Nevada due to landslides,
rockslides, avalanches, and other various ac-
cidents. Occasionally whole camps were
swept away by avalanches. In these in-
stances, body recovery was often not fea-
sible until the spring snow melt.

In 1869 the two railroads meet in Promon-
tory, Utah. The economic benefits of com-
pleting the railway became a two edged
sword for California. Farmers who now had
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courtesy The
Bancroft Library.



Part 3–California and Sierra History 103

a means of transporting their produce cross
country benefited the most. The opening of
the east coast markets, however, did not turn
out to be in the immediate best interest of
most Californians.

A Mixed Blessing
Aside from produce, the east coast markets
now were already overstocked. Furthermore,
the completion of the railroads meant thou-
sands of Chinese immigrants were suddenly
laid off and looking for work. The railroads
promoted California as a means of boosting
ridership, and brought thousands of Ameri-
cans into the state at a time when the unem-
ployment rate was already skyrocketing.
With the economic downturn due to the glut
of East Coast products, and the sudden in-
crease in the unemployment rate, California
slipped into an economic depression.

During bad times, the masses frequently
vent their frustrations on a scapegoat. The
Chinese were the obvious and easy choice.
Anti-Chinese riots broke out throughout
California and cities started passing laws de-
signed to harass the local Chinese popula-
tion. Against this backdrop the California
Constitution was re-written. With such an
unfortunate timing, the new constitution
codified the policy of excluding Chinese
from state, county, or municipal jobs. Fur-
thermore, local cities were given the power
to create zoning ordinances for Chinese
housing, legislation which created forced
ghettos.

Baldasare Forestiere
Among the many immigrants to California
during this period was a young man from
Italy. In his youth, Baldasare Forestiere
learned farming on his father’s fruit ranch. In
1901, at the age of 22, Forestiere entered the
United States and initially settled near New
York, where he worked on the Boston sub-
way and a tunnel connecting New York to
New Jersey.

In 1908, he moved on to California where
he purchased 70 acres of land, sight unseen,
with the intent of starting a ranch. Unfortu-
nately, the land was unsuitable for farming.
Underneath the very thin topsoil was a thick
layer of hardpan. To make ends meet, he
worked in the surrounding grape fields. Fall-
ing back on his tunneling skills, he started
digging a storage shed in the hardpan. Dur-

ing the summer months, he quickly realized
the cooling benefits of an underground
dwelling and undertook a decade long pro-
cess of expanding his storage cellar into liv-
ing quarters. He further discovered that be-
low the hardpan was fertile soil. As he
slowly expanded his dwellings, he included
many patios, courtyards, and grottos that he
filled with lush trees and plants. Baldasare
Forestiere is an example of the spirit of the
immigrants who came to California, and the
unique creativity they used to survive and
innovate during difficult times.

The Growing Need for Water
As the population of California continued to
increase, water became an ever increasingly
important commodity. Water continues to
shape the political landscape of California
today. The main issues revolve around the
geographic reality that the majority of the
population of California lives in the southern
regions of the state while the majority of the
water resources are in the northern regions.
Making things even more interesting is the
fact that the farmlands are between these two
regions, both geographically and politically.

In the 1900s, the growing water needs of
the expanding San Francisco population was
outstripping the available resources. To meet
future needs, San Francisco officials pro-
posed building a new reservoir in Hetch
Hetchy Valley. This proposal proved contro-
versial. Hetch Hetchy Valley was a breath-
taking combination of grassy meadows and
granite waterfalls much like its larger, and
more famous nearby cousin, Yosemite Val-
ley. Early environmentalists, including John
Muir, lost their battle to protect  the valley.
Today the primary water source for San
Francisco lies behind the Hetch Hetchy dam,
slowly burying the valley in an ever-thicken-
ing layers of sediment.

The needs of the Los Angeles area were
even greater. To solve their water needs Los
Angelinos looked towards the Owens Valley.
In the early 1900s the Los Angeles Aqueduct
was constructed to divert all the water from
the valley to the city of Los Angeles. This
project was not without enemies. Unlike
Hetch Hetchy, the main opponents of the
project were the farmers who depended on
the water for their livelihood. As the farmers
had a more desperate stake in the outcome of
the project, their actions were more violent
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than the Hetch Hetchy opponents.
The Los Angeles Aqueduct was dynamited

no fewer than seventeen times during its
early use. Once the aqueduct was completed,
the Owens Valley Lake was soon emptied to
quench the ever-growing thirst of Los Ange-
les.

As Los Angeles’ water needs continued to
grow, other “convenient” water sources such
as Mono Lake were similarly diverted. Un-
fortunately, these water sources were simply
too small since they were in areas of low
rainfall. The ambitious Central Valley
Project was begun in 1937. This project was
initially involved the creation of three North-
ern California dams:

• The Friant Dam
• The Keswick Dam
• The Shasta Dam (by far the largest in Cali-

fornia).

The project also created several canals to
help transport the water to Southern Califor-
nia, and to provide water for the vast farm-
lands of the Central Valley. While this
project was highly beneficial to the farmers
of the Central Valley, no project of this size
could be without controversy. Among the
controversy was a 160-acre limit on irriga-
tion for any single landowner. This measure
was intended to help small farm owners
while keeping larger landowners from taking
over the farming industry. In 1982, the 160-
acre limit was raised to 960-acres. Water
politics continue. Today it is not unusual to
see large signs with slogans such as “Crops
Grow Were Water Flows” posted throughout
the Central Valley.

Indian Casinos
Beginning in the 1980s, Native Americans
living on many of California’s reservations
improved their economically depressed situ-
ations by opening various poker parlors and
bingo gaming facilities. Most of these efforts
occurred after 1984 when California voters
approved the California Lottery Act. A pro-
vision of this act specifically outlawed the
creation of “casinos of the type currently op-
erating in Nevada and New Jersey.” This
clause is usually referred to as “Nevada-style
casinos.”

In an attempt to rein-in the constant testing

of California gambling laws by the Califor-
nia Indian tribes, Governor Pete Wilson en-
tered into negotiations with various tribes.
Those that pulled out of the negotiations
managed to gain enough signatures to have
Proposition 5—which proposed to legalize
Indian Casinos—placed on the California
ballot. In 1998, the voters approved the ini-
tiative with 62 percent of the vote.

Several years, and many lawsuits later,
Proposition 5 was struck down as in viola-
tion of the state’s ban on Nevada-style casi-
nos. Proposition 1A was placed on the ballet
in 2000 to amend the California Constitu-
tion to allow Indian casinos. With the pas-
sage of this amendment, the Indian casinos
have started to aggressively build and ex-
pand in California. The Eagle Mountain Ca-
sino, a short drive east of the convention site,
is typical of this expanding enterprise.

California Still Evolving and
Growing
Many events have occurred to bring people
and cultures from all over the world to Cali-
fornia. Often these cultural differences have
created conflict, sometimes resulting in vio-
lent clashes. However, one decade’s immi-
grant is the next decade’s Californian. Cali-
fornia continues to evolve and grow with the
continuous absorption of the world’s cul-
tures. These new cultures and viewpoints
are what continue to help California prosper
and grow.
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By Jennifer Ong

The theme for the 2003 NSS Convention is
conservation. Because of his role as the pio-
neer of the modern conservation movement,
we have chosen John Muir as our mentor for
this year’s convention.

In his lifetime, John Muir played many
roles. He was a naturalist, a writer, an inven-
tor, and a botanist. He has been called a
“wilderness prophet,” and the “Father of the
National Parks.” And among his other cre-
dentials, John Muir was also a caver.

In 1892, John Muir and his supporters
founded the Sierra Club, simply “to make
the mountains glad.” Muir’s vision inspired
President Theodore Roosevelt’s conserva-
tion program, Clinton’s Presidential Procla-

John Muir as a Mentor
for the 2003 Convention

mation of Giant Sequoia National Monu-
ment, and California’s U.S. Senator Barbara
Boxer’s Wild Heritage Wilderness Act of
2002. Muir’s legacy as the father of the con-
servation movement remains vibrant long
after his death in 1914.

The Splendor of Caves
As Told By John Muir
 When I was a boy in Scotland I was fond of
everything wild” begins John Muir’s Story
of My Boyhood and Youth.

Born on April 21, 1838, Muir immigrated
with his family from Scotland to America
during the gold rush to escape the famine in
Europe. In 1860, Muir left his home on
Hickory Hill Farm near Portage, Wisconsin
to teach attend the University of Wisconsin.
The life of a student did not suit him, and af-
ter a number of odd jobs and an almost cata-
strophic eye injury, Muir began the first of
his many wanders in 1867. Always in awe of
nature’s splendors, he recorded beautiful de-
scriptions on his first venture, which took
him on a thousand mile walk from India-
napolis to the Gulf of Mexico. Along the
way he shared vivid memories of his intro-
duction to caves.

John Muir’s first stop was at Horse Cave
near Mammoth Cave in Kentucky. He de-
scribed Horse Cave as “a noble gateway to
the birthplace of springs and fountains and
the dark treasures of the mineral kingdom.”
He noted here a curiously sad yet common
observation that he and many of us who revel
in the amazing beauty of all of nature have
encountered before. At Mammoth Cave, he
met a man who claimed himself “too wise
and practical to waste precious time with
weeds and caves or anything else he could
not eat,” and declared the famed cave as
“nothing but a big hole in the ground.” Muir
encountered this attitude during his journeys
again and again. His was astonished that
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even in daily contact with their magnificent
landscape, many Americans were “un-
touched and only mildly interested in its
most spectacular features.” He wondered
“what had gone wrong…where was the rea-
son for this slothful insensitivity?” He con-
tinued to be mystified by this phenomenon.

John Muir’s writing encompassed caves in
many different places. He was pleasantly
surprised at observing the “complete natu-
ralness” of Mammoth Cave. In My First
Summer in the Sierra, he described Bower
Cave, which he encountered as he crossed
the North Fork of Merced River, as a “de-
lightful marble palace…a curious specimen
of subterranean scenery” with sunlight pour-
ing in “through the leaves of the four maple
trees growing in its mouth, illuminating its
clear, calm pool and marble chambers, a
charming place, ravishingly beautiful,”
However, he also observed that the acces-
sible walls were already “sadly disfigured by
vandals.” In 1869, Bower Cave had already
been commercialized as a tourist site requir-
ing a dollar admission fee into the fenced
and locked “underground mansion.” On to
the gold fields of California, where Muir ex-
plored Cave City Cave, describing it as the
“most beautiful and extensive of the moun-
tain caves of California” occurring in a “belt
of metamorphic limestone” and noticed “the
shallow wind-worn caves in stratified sand-
stones along the margins of the plains.” He
added:

It is a good thing, therefore, to make
short excursions now and then…even to
creep like worms into dark holes and
caverns underground, not only to learn
something of what was going on in those
out-of-the-way places, but to see better
what the sun sees on our return to com-
mon everyday beauty.

John Muir possessed a gift of seeing the
world in all its natural beauty, untouched by
the anthropocentric influence. Each form of

life had a special mission to perform and
whenever man found no good use for a crea-
ture or any entity occurring in nature it just
meant that in the wider plan of things there
was a reason for its existence that man still
had yet to discover.

Muir’s words revealed the impression of
oppositions reflected in all of nature but still
justified with equal pristine appreciation. He
remembered the Sierra clouds as “sublime
and beautiful landscapes” but “only if we
have a mind to think so and eyes to see.”
Only then do they remind us that “as there is
a lower world of caves, so, also, there is an
upper world of clouds.” Between these
worlds, lay the Sierra Nevada, Muir’s spiri-
tual home, and his “Range of Light.” His re-
gard for all of nature, and especially for all
that was living, big and small, was humbling
for even though it is true that the universe
would be incomplete without man so equally
true is that the universe would also be in-
complete without the “smallest
transmicroscopic creature that dwells be-
yond our conceitful eyes and knowledge.”

Inspire Others with the Message of
Conservation as Muir Did For Us
As we enjoy the splendor of the caves and
their beautiful creatures we are reminded of
how one man defied human “practicality” by
having the foresight to recognize the impor-
tance of conserving all natural resources.
While we immerse ourselves in this year’s
convention expeditions and explore future
speleological pursuits, we continue to pro-
mote Muir’s message of conservation and
protection of nature. After all, it is while im-
mersing ourselves in nature that nature re-
veals certain truths and observations that, in
the hubbub of daily life, we may be oblivi-
ous to—a special gift that we can pass on to
those around us and future generations, just
as John Muir unselfishly did.

[adapted from an article that appeared in the
March 2003 NSS NEWS]
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By John Muir

Excerpted from John Muir’s My First Summer in
the Sierra (1911. New York: Houghton Mifflin
Company).

Chapter 1: Through the Foothills
with a Flock of Sheep

1869

IN the great Central Valley of California
there are only two seasons, —spring and
summer. The spring begins with the first
rainstorm, which usually falls in November.
In a few months the wonderful flowery veg-
etation is in full bloom, and by the end of
May it is dead and dry and crisp, as if every
plant had been roasted in an oven.

Then the lolling, panting flocks and herds
are driven to the high, cool, green pastures of
the Sierra. I was longing for the mountains
about this time, but money was scarce and I
couldn’t see how a bread supply was to be
kept up. While I was anxiously brooding on
the bread problem, so troublesome to wan-
derers, and trying to believe that I might
learn to live like the wild animals, gleaning
nourishment here and there from seeds, ber-
ries, etc., sauntering and climbing in joyful
independence of money or baggage, Mr.
Delaney, a sheep-owner, for whom I had
worked a few weeks, called on me, and of-
fered to engage me to go with his shepherd
and flock to the headwaters of the Merced
and Tuolumne rivers, —the very region I
had most in mind. I was in the mood to ac-
cept work of any kind that would take me
into the mountains whose treasures I had
tasted last summer in the Yosemite region.

The flock, he explained, would be moved
gradually higher through the successive for-
est belts as the snow melted, stopping for a

few weeks at the best places we came to.
These I thought would be good centres of
observation from which I might be able to
make many telling excursions within a ra-
dius of eight or ten miles of the camps to
learn something of the plants, animals, and
rocks; for he assured me that I should be left
perfectly free to follow my studies. I judged,
however, that I was in no way the right man
for the place, and freely explained my short-
comings, confessing that I was wholly unac-
quainted with the topography of the upper
mountains, the streams that would have to be
crossed, and the wild sheep-eating animals,
etc.; in short that, what with bears, coyotes,
rivers, cañons, and thorny, bewildering chap-
arral, I feared that half or more of his flock
would be lost. Fortunately these shortcom-
ings seemed insignificant to Mr. Delaney.
The main thing, he said, was to have a man
about the camp whom he could trust to see
that the shepherd did his duty, and he assured
me that the difficulties that seemed so formi-
dable at a distance would vanish as we went
on; encouraging me further by saying that
the shepherd would do all the herding, that I
could study plants and rocks and scenery as
much as I liked, and that he would himself
accompany us to the first main camp and
make occasional visits to our higher ones to
replenish our store of provisions and see how
we prospered. Therefore I concluded to go,
though still fearing, when I saw the silly
sheep bouncing one by one through the nar-
row gate of the home corral to be counted,
that of the two thousand and fifty many
would never return.

I was fortunate in getting a fine St. Bernard
dog for a companion. His master, a hunter
with whom I was slightly acquainted, came
to me as soon as he heard that I was going to
spend the summer in the Sierra and begged
me to take his favorite dog, Carlo, with me,
for he feared that if he were compelled to

My First Summer in the Sierra

I was in the mood
to accept work of
any kind that
would take me
into the
mountains whose
treasures I had
tasted last
summer in the
Yosemite region.



Part 3–California and Sierra History 109

stay all summer on the plains the fierce heat
might be the death of him. “I think I can trust
you to be kind to him,” he said, “and I am
sure he will be good to you. He knows all
about the mountain animals, will guard the
camp, assist in managing the sheep, and in
every way be found able and faithful.” Carlo
knew we were talking about him, watched
our faces, and listened so attentively that I
fancied he understood us. Calling him by
name, I asked him if he was willing to go
with me. He looked me in the face with eyes
expressing wonderful intelligence, then
turned to his master, and after permission
was given by a wave of the hand toward me
and a farewell patting caress, he quietly fol-
lowed me as if he perfectly understood all
that had been said and had known me al-
ways.

June 3, 1869. —This morning provisions,
camp-kettles, blankets, plant-press, etc.,
were packed on two horses, the flock headed
for the tawny foothills, and away we saun-
tered in a cloud of dust: Mr. Delaney, bony
and tall, with sharply hacked profile like
Don Quixote, leading the pack-horses, Billy,
the proud shepherd, a Chinaman and a Dig-
ger Indian to assist in driving for the first few
days in the brushy foothills, and myself with
notebook tied to my belt.

The home ranch from which we set out is
on the south side of the Tuolumne River near
French Bar, where the foothills of metamor-
phic gold-bearing slates dip below the strati-
fied deposits of the Central Valley. We had
not gone more than a mile before some of the
old leaders of the flock showed by the eager,
inquiring way they ran and looked ahead that
they were thinking of the high pastures they
had enjoyed last summer. Soon the whole
flock seemed to be hopefully excited, the
mothers calling their lambs, the lambs reply-
ing in tones wonderfully human, their fondly
quavering calls interrupted now and then by
hastily snatched mouthfuls of withered
grass. Amid all this seeming babel of baas as
they streamed over the hills every mother
and child recognized each other’s voice. In
case a tired lamb, half asleep in the smother-
ing dust, should fail to answer, its mother
would come running back through the flock
toward the spot whence its last response was
heard, and refused to be comforted until she
found it, the one of a thousand, though to our

eyes and ears all seemed alike.
The flock traveled at the rate of about a

mile an hour, outspread in the form of an ir-
regular triangle, about a hundred yards wide
at the base, and a hundred and fifty yards
long, with a crooked, ever-changing point
made up of the strongest foragers, called the
“leaders,” which, with the most active of
those scattered along the ragged sides of the
“main body,” hastily explored nooks in the
rocks and bushes for grass and leaves; the
lambs and feeble old mothers dawdling in
the rear were called the “tail end.”

About noon the heat was hard to bear; the
poor sheep panted pitifully and tried to stop
in the shade of every tree they came to, while
we gazed with eager longing through the
dim burning glare toward the snowy moun-
tains and streams, though not one was in
sight. The landscape is only wavering foot-
hills roughened here and there with bushes
and trees and out-cropping masses of slate.
The trees, mostly the blue oak (Quercus
Douglasii), are about thirty to forty feet
high, with pale blue-green leaves and white
bark, sparsely planted on the thinnest soil or
in crevices of rocks beyond the reach of
grass fires. The slates in many places rise
abruptly through the tawny grass in sharp li-
chen covered slabs like tombstones in de-
serted burying-grounds. With the exception
of the oak and four or five species of manza-
nita and ceanothus, the vegetation of the
foothills is mostly the same as that of the
plains. I saw this region in the early spring,
when it was a charming landscape garden
full of birds and bees and flowers. Now the
scorching weather makes everything dreary.
The ground is full of cracks, lizards glide
about on the rocks, and ants in amazing
numbers, whose tiny sparks of life only burn
the brighter with the heat, fairly quiver with
unquenchable energy as they run in long
lines to fight and gather food. How it comes
that they do not dry to a crisp in a few sec-
onds’ exposure to such sun-fire is marvel-
ous. A few rattlesnakes lie coiled in out-of-
the-way places, but are seldom seen. Mag-
pies and crows, usually so noisy, are silent
now, standing in mixed flocks on the ground
beneath the best shade trees, with bills wide
open and wings drooped, too breathless to
speak; the quails also are trying to keep in
the shade about the few tepid alkaline water
holes; cottontail rabbits are running from

Soon the whole
flock seemed to
be hopefully
excited, the
mothers calling
their lambs, the
lambs replying in
tones wonderfully
human



2003 Convention Guidebook110

shade to shade among the ceanothus brush,
and occasionally the long-eared hare is seen
cantering gracefully across the wider open-
ings.

After a short noon rest in a grove, the poor
dust-choked flock was again driven ahead
over the brushy hills, but the dim roadway
we had been following faded away just
where it was most needed, compelling us to
stop to look about us and get our bearings.
The Chinaman seemed to think we were lost,
and chattered in pidgin English concerning
the abundance of “litty stick” (chaparral),
while the Indian silently scanned the billowy
ridges and gulches for openings. Pushing
through the thorny jungle, we at length dis-
covered a road trending toward Coulterville,
which we followed until an hour before sun-
set, when we reached a dry ranch and
camped for the night.

Camping in the foothills with a flock of
sheep is simple and easy, but far from pleas-
ant. The sheep were allowed to pick what
they could find in the neighborhood until af-
ter sunset, watched by the shepherd, while
the others gathered wood, made a fire,
cooked, unpacked and fed the horses, etc.
About dusk the weary sheep were gathered
on the highest open spot near camp, where
they willingly bunched close together, and
after each mother had found her lamb and
suckled it, all lay down and required no at-
tention until morning.

Supper was announced by the call,
“Grub!” Each with a tin plate helped himself
direct from the pots and pans while chatting
about such camp studies as sheep feed,
mines, coyotes, bears, or adventures during
the memorable gold days of paydirt. The In-
dian kept in the background, saying never a
word, as if he belonged to another species.
The meal finished, the dogs were fed, the
smokers smoked by the fire, and under the
influences of fullness and tobacco the calm
that settled on their faces seemed almost di-
vine, something like the mellow meditative
glow portrayed on the countenances of
saints. Then suddenly, as if awakening from
a dream, each with a sigh or a grunt knocked
the ashes out of his pipe, yawned, gazed at
the fire a few moments, said, “Well, I believe
I’ll turn in,” and straightway vanished be-
neath his blankets. The fire smouldered and
flickered an hour or two longer; the stars
shone brighter; coons, coyotes, and owls
stirred the silence here and there, while

crickets and hylas made a cheerful, continu-
ous music, so fitting and full that it seemed a
part of the very body of the night. The only
discordance came from a snoring sleeper,
and the coughing sheep with dust in their
throats. In the starlight the flock looked like
a big gray blanket.

June 4. —The camp was astir at day break;
coffee, bacon, and beans formed the break-
fast, followed by quick dish-washing and
packing. A general bleating began about
sunrise. As soon as a mother ewe arose, her
lamb came bounding and bunting for its
breakfast, and after the thousand youngsters
had been suckled the flock began to nibble
and spread. The restless wethers with raven-
ous appetites were the first to move, but
dared not go far from the main body. Billy
and the Indian and the Chinaman kept them
headed along the weary road, and allowed
them to pick up what little they could find on
a breadth of about a quarter of a mile. But as
several flocks had already gone ahead of us,
scarce a leaf, green or dry, was left; therefore
the starving flock had to be hurried on over
the bare, hot hills to the nearest of the green
pastures, about twenty or thirty miles from
here.

The pack-animals were led by Don
Quixote, a heavy rifle over his shoulder in-
tended for bears and wolves. This day has
been as hot and dusty as the first, leading
over gently sloping brown hills, with mostly
the same vegetation, excepting the strange-
looking Sabine pine (Pinus Sabiniana),
which here forms small groves or is scattered
among the blue oaks. The trunk divides at a
height of fifteen or twenty feet into two or
more stems, outleaning or nearly upright,
with many straggling branches and long gray
needles, casting but little shade. In general
appearance this tree looks more like a palm
than a pine. The cones are about six or seven
inches long, about five in diameter, very
heavy, and last long after they fall, so that the
ground beneath the trees is covered with
them. They make fine resiny, light-giving
camp-fires, next to ears of Indian corn the
most beautiful fuel I’ve ever seen. The nuts,
the Don tells me, are gathered in large quan-
tities by the Digger Indians for food. They
are about as large and hard-shelled as hazel-
nuts, —food and fire fit for the gods from the
same fruit.
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June 5. —This morning a few hours after
setting out with the crawling sheep-cloud,
we gained the summit of the first well-de-
fined bench on the mountain-flank at Pino
Blanco. The Sabine pines interest me
greatly. They are so airy and strangely palm-
like I was eager to sketch them, and was in a
fever of excitement without accomplishing
much. I managed to halt long enough, how-
ever, to make a tolerably fair sketch of Pino
Blanco peak from the southwest side, where
there is a small field and vineyard irrigated
by a stream that makes a pretty fall on its
way down a gorge by the roadside.

After gaining the open summit of this first
bench, feeling the natural exhilaration due to
the slight elevation of a thousand feet or so,
and the hopes excited concerning the out-
look to be obtained, a magnificent section of
the Merced Valley at what is called Horse
shoe Bend came full in sight, —a glorious
wilderness that seemed to be calling with a
thousand songful voices. Bold, down-
sweeping slopes, feathered with pines and
clumps of manzanita with sunny, open
spaces between them, make up most of the
foreground; the middle and background
present fold beyond fold of finely modeled
hills and ridges rising into mountain-like
masses in the distance, all covered with a
shaggy growth of chaparral, mostly
adenostoma, planted so marvelously close
and even that it looks like soft, rich plush
without a single tree or bare spot. As far as
the eye can reach it extends, a heaving,
swelling sea of green as regular and continu-
ous as that produced by the heaths of Scot-
land. The sculpture of the landscape is as
striking in its main lines as in its lavish rich-
ness of detail; a grand congregation of mas-
sive heights with the river shining between,
each carved into smooth, graceful folds
without leaving a single rocky angle ex-
posed, as if the delicate fluting and ridging
fashioned out of metamorphic slates had
been carefully sandpapered. The whole
landscape showed design, like man’s noblest
sculptures. How wonderful the power of its
beauty! Gazing awe-stricken, I might have
left everything for it. Glad, endless work
would then be mine tracing the forces that
have brought forth its features, its rocks and
plants and animals and glorious weather.
Beauty beyond thought everywhere, be-
neath, above, made and being made forever.

I gazed and gazed and longed and admired
until the dusty sheep and packs were far out
of sight, made hurried notes and a sketch,
though there was no need of either, for the
colors and lines and expression of this divine
landscape-countenance are so burned into
mind and heart they surely can never grow
dim.

The evening of this charmed day is cool,
calm, cloudless, and full of a kind of light-
ning I have never seen before—white glow-
ing cloud-shaped masses down among the
trees and bushes, like quick-throbbing fire-
flies in the Wisconsin meadows rather than
the so-called “wild fire.” The spreading hairs
of the horses’ tails and sparks from our blan-
kets show how highly charged the air is.

June 6. —We are now on what may be
called the second bench or plateau of the
Range, after making many small ups and
downs over belts of hill-waves, with, of
course, corresponding changes in the veg-
etation. In open spots many of the lowland
composit are still to be found, and some of
the Mariposa tulips and other conspicuous
members of the lily family; but the charac-
teristic blue oak of the foothills is left below,
and its place is taken by a fine large species
(Quercus Californica) with deeply lobed de-
ciduous leaves, picturesquely divided trunk,
and broad, massy, finely lobed and modeled
head. Here also at a height of about twenty-
five hundred feet we come to the edge of the
great coniferous forest, made up mostly of
yellow pine with just a few sugar pines. We
are now in the mountains and they are in us,
kindling enthusiasm, making every nerve
quiver, filling every pore and cell of us. Our
flesh-and-bone tabernacle seems transparent
as glass to the beauty about us, as if truly an
inseparable part of it, thrilling with the air
and trees, streams and rocks, in the waves of
the sun, — a part of all nature, neither old
nor young, sick nor well, but immortal. Just
now I can hardly conceive of any bodily con-
dition dependent on food or breath any more
than the ground or the sky. How glorious a
conversion, so complete and wholesome it
is, scarce memory enough of old bondage
days left as a standpoint to view it from! In
this newness of life we seem to have been so
always.

Through a meadow opening in the pine
woods I see snowy peaks about the head-
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waters of the Merced above Yosemite. How
near they seem and how clear their outlines
on the blue air, or rather in the blue air; for
they seem to be saturated with it. How con-
suming strong the invitation they extend!
Shall I be allowed to go to them? Night and
day I’ll pray that I may, but it seems too good
to be true. Some one worthy will go, able for
the Godful work, yet as far as I can I must
drift about these love-monument mountains,
glad to be a servant of servants in so holy a
wilderness.

Found a lovely lily (Calochortus albus) in
a shady adenostoma thicket near Coulter-
ville, in company with Adiantum Chilense.
It is white with a faint purplish tinge inside
at the base of the petals, a most impressive
plant, pure as a snow crystal, one of the plant
saints that all must love and be made so
much the purer by it every time it is seen. It
puts the roughest mountaineer on his good
behavior. With this plant the whole world
would seem rich though none other existed.
It is not easy to keep on with the camp cloud
while such plant people are standing preach-
ing by the wayside.

During the afternoon we passed a fine
meadow bounded by stately pines, mostly
the arrowy yellow pine, with here and there
a noble sugar pine, its feathery arms out-
spread above the spires of its companion
species in marked contrast; a glorious tree,
its cones fifteen to twenty inches long,
swinging like tassels at the end of the
branches with superb ornamental effect. Saw
some logs of this species at the Greeley Mill.

They are round and regular as if turned in
a lathe, excepting the butt cuts, which have a
few buttressing projections. The fragrance of
the sugary sap is delicious and scents the
mill and lumber yard. How beautiful the
ground beneath this pine thickly strewn with
slender needles and grand cones, and the
piles of cone-scales, seed-wings and shells
around the instep of each tree where the
squirrels have been feasting! They get the
seeds by cutting off the scales at the base in
regular order, following their spiral arrange-
ment, and the two seeds at the base of each
scale, a hundred or two in a cone, must make
a good meal. The yellow pine cones and
those of most other species and genera are
held upside down on the ground by the Dou-
glas squirrel, and turned around gradually
until stripped, while he sits usually with his

back to a tree, probably for safety. Strange to
say, he never seems to get himself smeared
with gum, not even his paws or whiskers, —
and how cleanly and beautiful in color the
cone-litter kitchen-middens he makes.

We are now approaching the region of
clouds and cool streams. Magnificent white
cumuli appeared about noon above the
Yosemite region, —floating fountains re-
freshing the glorious wilderness, —sky
mountains in whose pearly hills and dales
the streams take their rise, —blessing with
cooling shadows and rain. No rock land-
scape is more varied in sculpture, none more
delicately modeled than these landscapes of
the sky; domes and peaks rising, swelling,
white as finest marble and firmly outlined, a
most impressive manifestation of world
building. Every rain-cloud, however fleet-
ing, leaves its mark, not only on trees and
flowers whose pulses are quickened, and on
the replenished streams and lakes, but also
on the rocks are its marks engraved whether
we can see them or not.

I have been examining the curious and in-
fluential shrub Adenostoma Fascivulata,
first noticed about Horseshoe Bend. It is very
abundant on the lower slopes of the second
plateau near Coulterville, forming a dense,
almost impenetrable growth that looks dark
in the distance. It belongs to the rose family,
is about six or eight feet high, has small
white flowers in racemes eight to twelve
inches long, round needle-like leaves, and
reddish bark that becomes shreddy when old.
It grows on sun-beaten slopes, and like grass
is often swept away by running fires, but is
quickly renewed from the roots. Any trees
that may have established themselves in its
midst are at length killed by these fires, and
this no doubt is the secret of the unbroken
character of its broad belts.

A few manzanitas, which also rise again
from the root after consuming fires, make
out to dwell with it, also a few bush
composit, —baccharis and linosyris, and
some liliaceous plants, mostly calochortus
and brodia, with deepset bulbs safe from fire.
A multitude of birds and “wee, sleekit,
cow’rin’, tim’rous beasties” find good homes
in its deepest thickets, and the open bays and
lanes that fringe the margins of its main belts
offer shelter and food to the deer when win-
ter storms drive them down from their high
mountain pastures. A most admirable plant!
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It is now in bloom, and I like to wear its
pretty fragrant racemes in my buttonhole.

Azalea occidentalis, another charming
shrub, grows beside cool streams hereabouts
and much higher in the Yosemite region. We
found it this evening in bloom a few miles
above Greeley’s Mill, where we are camped
for the night. It is closely related to the
rhododendrons, is very showy and fragrant,
and everybody must like it not only for itself
but for the shady alders and willows, ferny
meadows, and living water associated with it.

Another conifer was met to-day, —incense
cedar (Libocedrus decurrens), a large tree
with warm yellow-green foliage in flat
plumes like those of arborvit, bark cinna-
mon-colored, and as the boles of the old
trees are without limbs they make striking
pillars in the woods where the sun chances to
shine on them, —a worthy companion of the
kingly sugar and yellow pines. I feel
strangely attracted to this tree. The brown
close-grained wood, as well as the small
scale-like leaves, is fragrant, and the flat
overlapping plumes make fine beds, and
must shed the rain well. It would be delight-
ful to be storm-bound beneath one of these
noble, hospitable, inviting old trees, its
broad sheltering arms bent down like a tent,
incense rising from the fire made from its
dry fallen branches, and a hearty wind chant-
ing overhead. But the weather is calm to-
night, and our camp is only a sheep camp.
We are near the North Fork of the Merced.

The night wind is telling the wonders of
the upper mountains, their snow fountains
and gardens, forests and groves; even their
topography is in its tones. And the stars, the
everlasting sky lilies, how bright they are
now that we have climbed above the lowland
dust! The horizon is bounded and adorned
by a spiry wall of pines, every tree harmoni-
ously related to every other; definite sym-
bols, divine hieroglyphics written with sun-
beams. Would I could understand them! The
stream flowing past the camp through ferns
and lilies and alders makes sweet music to
the ear, but the pines marshaled around the
edge of the sky make a yet sweeter music to
the eye. Divine beauty all. Here I could stay
tethered forever with just bread and water,
nor would I be lonely; loved friends and
neighbors, as love for everything increased,
would seem all the nearer however many the
miles and mountains between us.

June 7 —The sheep were sick last night, and
many of them are still far from well, hardly
able to leave camp, coughing, groaning,
looking wretched and pitiful, all from eating
the leaves of the blessed azalea. So at least
say the shepherd and the Don. Having had
but little grass since they left the plains, they
are starving, and so eat anything green they
can get. “Sheep men” call azalea “sheep-
poison,” and wonder what the Creator was
thinking about when he made it, —so des-
perately does sheep business blind and de-
grade, though supposed to have a refining
influence in the good old days we read of.
The California sheepowner is in haste to get
rich, and often does, now that pasturage
costs nothing, while the climate is so favor-
able that no winter food supply, shelter-pens,
or barns are required. Therefore large flocks
may be kept at slight expense, and large
profits realized, the money invested dou-
bling, it is claimed, every other year. This
quickly acquired wealth usually creates de-
sire for more. Then indeed the wool is drawn
close down over the poor fellow’s eyes, dim-
ming or shutting out almost everything
worth seeing.

As for the shepherd, his case is still worse,
especially in winter when he lives alone in a
cabin. For, though stimulated at times by
hopes of one day owning a flock and getting
rich like his boss, he at the same time is
likely to be degraded by the life he leads, and
seldom reaches the dignity or advantage—or
disadvantage—of ownership. The degrada-
tion in his case has for cause one not far to
seek. He is solitary most of the year, and
solitude to most people seems hard to bear.
He seldom has much good mental work or
recreation in the way of books. Coming into
his dingy hovel-cabin at night, stupidly
weary, he finds nothing to balance and level
his life with the universe. No, after his dull
drag all day after the sheep, he must get his
supper; he is likely to slight this task and try
to satisfy his hunger with whatever comes
handy. Perhaps no bread is baked; then he
just makes a few grimy flapjacks in his un-
washed frying-pan, boils a handful of tea,
and perhaps fries a few strips of rusty bacon.
Usually there are dried peaches or apples in
the cabin, but he hates to be bothered with
the cooking of them, just swallows the bacon
and flapjacks, and depends on the genial stu-
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pefaction of tobacco for the rest. Then to
bed, often without removing the clothing
worn during the day. Of course his health
suffers, reacting on his mind; and seeing no-
body for weeks or months, he finally be-
comes semi-insane or wholly so.

The shepherd in Scotland seldom thinks of
being anything but a shepherd. He has prob-
ably descended from a race of shepherds and
inherited a love and aptitude for the business
almost as marked as that of his collie. He has
but a small flock to look after, sees his fam-
ily and neighbors, has time for reading in
fine weather, and often carries books to the
fields with which he may converse with
kings. The oriental shepherd, we read, called
his sheep by name; they knew his voice and
followed him. The flocks must have been
small and easily managed, allowing piping
on the hills and ample leisure for reading and
thinking.

But whatever the blessings of sheep-cul-
ture in other times and countries, the Califor-
nia shepherd, as far as I’ve seen or heard, is
never quite sane for any considerable time.
Of all Nature’s voices baa is about all he
hears. Even the howls and ki-yis of coyotes
might be blessings if well heard, but he hears
them only through a blur of mutton and
wool, and they do him no good.

The sick sheep are getting well, and the
shepherd is discoursing on the various poi-
sons lurking in these high pastures—azalea,
kalmia, alkali. After crossing the North Fork
of the Merced we turned to the left toward
Pilot Peak, and made a considerable ascent
on a rocky, brush-covered ridge to Brown’s
Flat, where for the first time since leaving
the plains the flock is enjoying plenty of
green grass. Mr. Delaney intends to seek a
permanent camp somewhere in the neigh-
borhood, to last several weeks.

Before noon we passed Bower Cave, a de-
lightful marble palace, not dark and drip-
ping, but filled with sunshine, which pours
into it through its wide-open mouth facing
the south. It has a fine, deep, clear little lake
with mossy banks embowered with broad-
leaved maples, all under ground, wholly un-
like anything I have seen in the cave line
even in Kentucky, where a large part of the
state is honeycombed with caves. This curi-
ous specimen of subterranean scenery is lo-
cated on a belt of marble that is said to ex-
tend from the north end of the Range to the
extreme south. Many other caves occur on

the belt, but none like this, as far as I have
learned, combining as it does sunny outdoor
brightness and vegetation with the crystal-
line beauty of the under-world. It is claimed
by a Frenchman, who has fenced and locked
it, placed a boat on the lakelet and seats on
the mossy bank under the maple trees, and
charges a dollar admission fee. Being on one
of the ways to the Yosemite Valley, a good
many tourists visit it during the travel
months of summer, regarding it as an inter-
esting addition to their Yosemite wonders.

Poison oak or poison ivy (Rhus
diversiloba), both as a bush and a scrambler
up trees and rocks, is common throughout
the foothill region up to a height of at least
three thousand feet above the sea. It is some-
what troublesome to most travelers, inflam-
ing the skin and eyes, but blends harmoni-
ously with its companion plants, and many a
charming flower leans confidingly upon it
for protection and shade. I have oftentimes
found the curious twining lily (Stropholirion
Californicum) climbing its branches, show-
ing no fear but rather congenial companion-
ship. Sheep eat it without apparent ill effects;
so do horses to some extent, though not fond
of it, and to many persons it is harmless. Like
most other things not apparently useful to
man, it has few friends, and the blind ques-
tion, “Why was it made?” goes on and on
with never a guess that first of all it might
have been made for itself.

Brown’s Flat is a shallow fertile valley on
the top of the divide between the North Fork
of the Merced and Bull Creek, commanding
magnificent views in every direction. Here
the adventurous pioneer David Brown made
his headquarters for many years, dividing his
time between gold-hunting and bear-hunt-
ing. Where could lonely hunter find a better
solitude? Game in the woods, gold in the
rocks, health and exhilaration in the air,
while the colors and cloud furniture of the
sky are ever inspiring through all sorts of
weather. Though sternly practical, like most
pioneers, old David seems to have been un-
commonly fond of scenery. Mr. Delaney,
who knew him well, tells me that he dearly
loved to climb to the summit of a command-
ing ridge to gaze abroad over the forest to the
snow-clad peaks and sources of the rivers,
and over the foreground valleys and gulches
to note where miners were at work or claims
were abandoned, judging by smoke from
cabins and camp-fires, the sounds of axes,
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etc.; and when a rifle-shot was heard, to
guess who was the hunter, whether Indian or
some poacher on his wide domain. His dog
Sandy accompanied him everywhere, and
well the little hairy mountaineer knew and
loved his master and his master’s aims. In
deer-hunting he had but little to do, trotting
behind his master as he slowly made his way
through the wood, careful not to step heavily
on dry twigs, scanning open spots in the
chaparral, where the game loves to feed in
the early morning and towards sunset; peer-
ing cautiously over ridges as new outlooks
were reached, and along the meadowy bor-
ders of streams.

But when bears were hunted, little Sandy
became more important, and it was as a bear-
hunter that Brown became famous. His hunt-
ing method, as described by Mr. Delaney,
who had passed many a night with him in his
lonely cabin and learned his stories, was
simply to go slowly and silently through the
best bear pastures, with his dog and rifle and
a few pounds of flour, until he found a fresh
track and then follow it to the death, paying
no heed to the time required. Wherever the
bear went he followed, led by little Sandy,
who had a keen nose and never lost the track,
however rocky the ground. When high open
points were reached, the likeliest places
were carefully scanned. The time of year en-
abled the hunter to determine approximately
where the bear would be found, —in the
spring and early summer on open spots
about the banks of streams and springy
places eating grass and clover and lupines, or
in dry meadows feasting on strawberries; to-
ward the end of summer, on dry ridges,
feasting on manzanita berries, sitting on his
haunches, pulling down the laden branches
with his paws, and pressing them together so
as to get good compact mouthfuls however
much mixed with twigs and leaves; in the
Indian summer, beneath the pines, chewing
the cones cut off by the squirrels, or occa-
sionally climbing a tree to gnaw and break
off the fruitful branches.

In late autumn, when acorns are ripe,
Bruin’s favorite feeding-grounds are groves
of the California oak in park-like ca–on flats.
Always the cunning hunter knew where to
look, and seldom came upon Bruin un-
awares. When the hot scent showed the dan-
gerous game was nigh, a long halt was made,
and the intricacies of the topography and
vegetation leisurely scanned to catch a

glimpse of the shaggy wanderer, or to at least
determine where he was most likely to be.

“Whenever,” said the hunter, “I saw a
bear before it saw me I had no trouble in
killing it. I just studied the lay of the land
and got to leeward of it no matter how
far around I had to go, and then worked
up to within a few hundred yards or so,
at the foot of a tree that I could easily
climb, but too small for the bear to
climb. Then I looked well to the condi-
tion of my rifle, took off my boots so as
to climb well if necessary, and waited
until the bear turned its side in clear
view when I could make a sure or at least
a good shot. In case it showed fight I
climbed out of reach.

But bears are slow and awkward with
their eyes, and being to leeward of them
they could not scent me, and I often got
in a second shot before they noticed the
smoke. Usually, however, they run when
wounded and hide in the brush. I let
them run a good safe time before I ven-
tured to follow them, and Sandy was
pretty sure to find them dead. If not, he
barked and drew their attention, and oc-
casionally rushed in for a distracting
bite, so that I was able to get to a safe
distance for a final shot. Oh yes, bear-
hunting is safe enough when followed in
a safe way, though like every other busi-
ness it has its accidents, and little doggie
and I have had some close calls. Bears
like to keep out of the way of men as a
general thing, but if an old, lean, hungry
mother with cubs met a man on her own
ground she would, in my opinion, try to
catch and eat him. This would be only
fair play anyhow, for we eat them, but
nobody hereabout has been used for bear
grub that I know of.”

Brown had left his mountain home ere we
arrived, but a considerable number of Digger
Indians still linger in their cedar-bark huts on
the edge of the flat. They were attracted in
the first place by the white hunter whom they
had learned to respect, and to whom they
looked for guidance and protection against
their enemies the Pah Utes, who sometimes
made raids across from the east side of the
Range to plunder the stores of the compara-
tively feeble Diggers and steal their wives.
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By John Muir

Excerpted from John Muir’s The Mountains of
California  (1894. New York: The Century Co..)

Chapter 15:  In the Sierra Foot-Hills

MURPHY’S CAMP is a curious old min-
ing-town in Calaveras County, at an eleva-
tion of 2400 feet above the sea, situated like
a nest in the center of a rough, gravelly re-
gion, rich in gold. Granites, slates, lavas,
limestone, iron ores, quartz veins, auriferous
gravels, remnants of dead fire-rivers and
dead water-rivers are developed here side by
side within a radius of a few miles, and
placed invitingly open before the student
like a book, while the people and the region
beyond the camp furnish mines of study of
never-failing interest and variety.

When I discovered this curious place, I
was tracing the channels of the ancient pre-
glacial rivers, instructive sections of which
have been laid bare here and in the adjacent
regions by the miners. Rivers, according to
the poets, “go on forever;” but those of the
Sierra are young as yet and have scarcely
learned the way down to the sea; while at
least one generation of them have died and
vanished together with most of the basins
they drained. All that remains of them to tell
their history is a series of interrupted frag-
ments of channels, mostly choked with
gravel, and buried beneath broad, thick
sheets of lava. These are known as the “Dead
Rivers of California,” and the gravel depos-
ited in them is comprehensively called the
“Blue Lead.” In some places the channels of
the present rivers trend in the same direction,
or nearly so, as those of the ancient rivers;
but, in general, there is little correspondence
between them, the entire drainage having

been changed, or, rather, made new. Many of
the hills of the ancient landscapes have be-
come hollows, and the old hollows have be-
come hills. Therefore the fragmentary chan-
nels, with their loads of auriferous gravel,
occur in all kinds of unthought-of places,
trending obliquely, or even at right angles to
the present drainage, across the tops of lofty
ridges or far beneath them, presenting im-
pressive illustrations of the magnitude of the
changes accomplished since those ancient
streams were annihilated. The last volcanic
period preceding the regeneration of the
Sierra landscapes seems to have come on
over all the range almost simultaneously, like
the glacial period, notwithstanding lavas of
different age occur together in many places,
indicating numerous periods of activity in
the Sierra fire-fountains. The most important
of the ancient river-channels in this region is
a section that extends from the south side of
the town beneath Coyote Creek and the ridge
beyond it to the Cañon of the Stanislaus; but
on account of its depth below the general
surface of the present valleys the rich gold
gravels it is known to contain cannot be eas-
ily worked on a large scale. Their extraordi-
nary richness may be inferred from the fact
that many claims were profitably worked in
them by sinking shafts to a depth of 200 feet
or more, and hoisting the dirt by a windlass.
Should the dip of this ancient channel be
such as to make the Stanislaus Cañon avail-
able as a dump, then the grand deposit might
be worked by the hydraulic method, and al-
though a long, expensive tunnel would be
required, the scheme might still prove profit-
able, for there is “millions in it.”

The importance of these ancient gravels as
gold fountains is well known to miners. Even
the superficial placers of the present streams
have derived much of their gold from them.
According to all accounts, the Murphy plac-
ers have been very rich—“terrific rich,” as
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they say here. The hills have been cut and
scalped, and every gorge and gulch and val-
ley torn to pieces and disemboweled, ex-
pressing a fierce and desperate energy hard
to understand. Still, any kind of effort-mak-
ing is better than inaction, and there is some-
thing sublime in seeing men working in dead
earnest at anything, pursuing an object with
glacier-like energy and persistence. Many a
brave fellow has recorded a most eventful
chapter of life on these Calaveras rocks. But
most of the pioneer miners are sleeping now,
their wild day done, while the few survivors
linger languidly in the washed-out gulches
or sleepy village like harried bees around the
ruins of their hive.

“We have no industry left now,” they
told me, “and no men; everybody and
everything hereabouts has gone to de-
cay. We are only bummers—out of the
game, a thin scatterin’ of poor, dilapidat-
ed cusses, compared with what we used
to be in the grand old gold-days. We
were giants then, and you can look
around here and see our tracks.”

But although these lingering pioneers are
perhaps more exhausted than the mines, and
about as dead as the dead rivers, they are yet
a rare and interesting
set of men, with much
gold mixed with the
rough, rocky gravel of
their characters; and
they manifest a breed-
ing and intelligence
little looked for in
such surroundings as
theirs. As the heavy,
long-continued grind-
ing of the glaciers
brought out the fea-
tures of the Sierra, so
the intense experi-
ences of the gold pe-
riod have brought out
the features of these
old miners, forming a
richness and variety of
character little known
as yet. The sketches of
Bret Harte, Hayes, and
Miller have not ex-
hausted this field by

any means. It is interesting to note the ex-
tremes possible in one and the same charac-
ter: harshness and gentleness, manliness and
childishness, apathy and fierce endeavor.
Men who, twenty years ago, would not cease
their shoveling to save their lives, now play
in the streets with children. Their long,
Micawber-like waiting after the exhaustion
of the placers has brought on an exaggerated
form of dotage. I heard a group of brawny
pioneers in the street eagerly discussing the
quantity of tail required for a boy’s kite; and
one graybeard undertook the sport of flying
it, volunteering the information that he was
a boy, “always was a boy, and d--n a man
who was not a boy inside, however ancient
outside!” Mines, morals, politics, the im-
mortality of the soul, etc., were discussed
beneath shade-trees and in saloons, the time
for each being governed apparently by the
temperature. Contact with Nature, and the
habits of observation acquired in gold-seek-
ing, had made them all, to some extent, col-
lectors, and, like wood-rats, they had gath-
ered all kinds of odd specimens into their
cabins, and now required me to examine
them. They were themselves the oddest and
most interesting specimens. One of them of-
fered to show me around the old diggings,
giving me fair warning before setting out
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that I might not like him, “because,” said he,
“people say I’m eccentric. I notice every-
thing, and gather beetles and snakes and any-
thing that’s queer; and so some don’t like
me, and call me eccentric. I’m always trying
to find out things. Now, there’s a weed; the
Indians eat it for greens. What do you call
those long-bodied flies with big heads?”
“Dragon-flies,” I suggested. “Well, their
jaws work sidewise, instead of up and down,
and grasshoppers’ jaws work the same way,
and therefore I think they are the same spe-
cies. I always notice everything like that, and
just because I do, they say I’m eccentric,”
etc.

Anxious that I should miss none of the
wonders of their old gold-field, the good
people had much to say about the marvelous
beauty of Cave City Cave, and advised me to
explore it. This I was very glad to do, and
finding a guide who knew the way to the
mouth of it, I set out from Murphy the next
morning.

The most beautiful and extensive of the
mountain caves of California occur in a belt
of metamorphic limestone that is pretty gen-
erally developed along the western flank of
the Sierra from the McCloud River on the
north to the Kaweah on the south, a distance
of over 400 miles, at an elevation of from
2000 to 7000 feet above the sea. Besides this
regular belt of caves, the California land-
scapes are diversified by long imposing
ranks of sea-caves, rugged and variable in
architecture, carved in the coast headlands
and precipices by centuries of wave-dash-
ing; and innumerable lava-caves, great and
small, originating in the unequal flowing and
hardening of the lava sheets in which they
occur, fine illustrations of which are pre-
sented in the famous Modoc Lava Beds, and
around the base of icy Shasta. In this com-
prehensive glance we may also notice the
shallow wind-worn caves in stratified sand-
stones along the margins of the plains; and
the cave-like recesses in the Sierra slates and
granites, where bears and other mountain-
eers find shelter during the fall of sudden
storms. In general, however, the grand mas-
sive uplift of the Sierra, as far as it has been
laid bare to observation, is about as solid and
caveless as a boulder.

Fresh beauty opens one’s eyes wherever it
is really seen, but the very abundance and
completeness of the common beauty that be-

sets our steps prevents its being absorbed
and appreciated. It is a good thing, therefore,
to make short excursions now and then to the
bottom of the sea among dulse and coral, or
up among the clouds on mountain-tops, or in
balloons, or even to creep like worms into
dark holes and caverns underground, not
only to learn something of what is going on
in those out-of-the-way places, but to see
better what the sun sees on our return to
common every-day beauty.

Our way from Murphy’s to the cave lay
across a series of picturesque, moory ridges
in the chaparral region between the brown
foot-hills and the forests, a flowery stretch of
rolling hill-waves breaking here and there
into a kind of rocky foam on the higher sum-
mits, and sinking into delightful bosky hol-
lows embowered with vines. The day was a
fine specimen of California summer, pure
sunshine, unshaded most of the time by a
single cloud. As the sun rose higher, the
heated air began to flow in tremulous waves
from every southern slope. The sea-breeze
that usually comes up the foot-hills at this
season, with cooling on its wings, was
scarcely perceptible. The birds were as-
sembled beneath leafy shade, or made short,
languid flights in search of food, all save the
majestic buzzard; with broad wings out-
spread he sailed the warm air unwearily from
ridge to ridge, seeming to enjoy the fervid
sunshine like a butterfly. Squirrels, too,
whose spicy ardor no heat or cold may abate,
were nutting among the pines, and the innu-
merable hosts of the insect kingdom were
throbbing and wavering unwearied as sun-
beams.

This brushy, berry-bearing region used to
be a deer and bear pasture, but since the dis-
turbances of the gold period these fine ani-
mals have almost wholly disappeared. Here,
also, once roamed the mastodon and el-
ephant, whose bones are found entombed in
the river gravels and beneath thick folds of
lava. Toward noon, as we were riding slowly
over bank and brae, basking in the unfeverish
sun-heat, we witnessed the upheaval of a
new mountain-range, a Sierra of clouds
abounding in landscapes as truly sublime
and beautiful—if only we have a mind to
think so and eyes to see—as the more ancient
rocky Sierra beneath it, with its forests and
waterfalls; reminding us that, as there is a
lower world of caves, so, also, there is an up-

Anxious that I
should miss none
of the wonders of
their old gold-
field, the good
people had much
to say about the
marvelous beauty
of Cave City
Cave, and advised
me to explore it.
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per world of clouds. Huge, bossy cumuli de-
veloped with astonishing rapidity from mere
buds, swelling with visible motion into co-
lossal mountains, and piling higher, higher,
in long massive ranges, peak beyond peak,
dome over dome, with many a picturesque
valley and shadowy cave between; while the
dark firs and pines of the upper benches of
the Sierra were projected against their pearl
bosses with exquisite clearness of outline.
These cloud mountains vanished in the azure
as quickly as they were developed, leaving
no detritus; but they were not a whit less real
or interesting on this account. The more en-
during hills over which we rode were vanish-
ing as surely as they, only not so fast, a dif-
ference which is great or small according to
the standpoint from which it is contem-
plated.

At the bottom of every dell we found little
homesteads embosomed in wild brush and
vines wherever the recession of the hills left
patches of arable ground. These secluded
flats are settled mostly by Italians and Ger-
mans, who plant a few vegetables and grape-
vines at odd times, while their main business
is mining and prospecting. In spite of all the
natural beauty of these dell cabins, they can
hardly be called homes. They are only a bet-
ter kind of camp, gladly abandoned when-
ever the hoped-for gold harvest has been
gathered. There is an air of profound unrest
and melancholy about the best of them.
Their beauty is thrust upon them by exuber-
ant Nature, apart from which they are only a
few logs and boards rudely jointed and with-
out either ceiling or floor, a rough fireplace
with corresponding cooking utensils, a
shelf-bed, and stool. The ground about them
is strewn with battered prospecting-pans,
picks, sluice-boxes, and quartz specimens
from many a ledge, indicating the trend of
their owners’ hard lives.

The ride from Murphy’s to the cave is
scarcely two hours long, but we lingered
among quartz-ledges and banks of dead river
gravel until long after noon. At length
emerging from a narrow-throated gorge, a
small house came in sight set in a thicket of
fig-trees at the base of a limestone hill.
“That,” said my guide, pointing to the house,
“is Cave City, and the cave is in that gray
hill.” Arriving at the one house of this one-
house city, we were boisterously welcomed
by three drunken men who had come to town

to hold a spree. The mistress of the house
tried to keep order, and in reply to our inquir-
ies told us that the cave guide was then in the
cave with a party of ladies. “And must we
wait until he returns?” we asked. No, that
was unnecessary; we might take candles and
go into the cave alone, provided we shouted
from time to time so as to be found by the
guide, and were careful not to fall over the
rocks or into the dark pools.

Accordingly taking a trail from the house,
we were led around the base of the hill to the
mouth of the cave, a small inconspicuous
archway, mossy around the edges and
shaped like the door of a water-ouzel’s nest,
with no appreciable hint or advertisement of
the grandeur of the many crystal chambers
within. Lighting our candles, which seemed
to have no illuminating power in the thick
darkness, we groped our way onward as best
we could along narrow lanes and alleys,
from chamber to chamber, around rustic col-
umns and heaps of fallen rocks, stopping to
rest now and then in particularly beautiful
places—fairy alcoves furnished with admi-
rable variety of shelves and tables, and round
bossy stools covered with sparkling crystals.

Some of the corridors were muddy, and in
plodding along these we seemed to be in the
streets of some prairie village in spring-time.
Then we would come to handsome marble
stairways conducting right and left into up-
per chambers ranged above one another
three or four stories high, floors, ceilings,
and walls lavishly decorated with innumer-
able crystalline forms. After thus wandering
exploringly, and alone for a mile or so, fairly
enchanted, a murmur of voices and a gleam
of light betrayed the approach of the guide
and his party, from whom, when they came
up, we received a most hearty and natural
stare, as we stood half concealed in a side
recess among stalagmites. I ventured to ask
the dripping, crouching company how they
had enjoyed their saunter, anxious to learn
how the strange sunless scenery of the un-
derworld had impressed them. “Ah, it’s nice!
It’s splendid!” they all replied and echoed.
“The Bridal Chamber back here is just glori-
ous! This morning we came down from the
Calaveras Big Tree Grove, and the trees are
nothing to it.” After making this curious
comparison they hastened sunward, the
guide promising to join us shortly on the
bank of a deep pool, where we were to wait

Lighting our
candles, which
seemed to have no
illuminating power
in the thick dark-
ness, we groped
our way onward as
best we could
along narrow lanes
and alleys, from
chamber to
chamber, around
rustic columns and
heaps of fallen
rocks, stopping to
rest now and then
in particularly
beautiful places

“The Bridal
Chamber back
here is just
glorious! This
morning we came
down from the
Calaveras Big Tree
Grove, and the
trees are nothing
to it.”
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for him. This is a charming little lakelet of
unknown depth, never yet stirred by a
breeze, and its eternal calm excites the
imagination even more profoundly than the
silvery lakes of the glaciers rimmed with
meadows and snow and reflecting sublime
mountains.

Our guide, a jolly, rollicking Italian, led us
into the heart of the hill, up and down, right
and left, from chamber to chamber more and
more magnificent, all a-glitter like a glacier
cave with icicle-like stalactites and stalag-
mites combined in forms of indescribable
beauty. We were shown one large room that
was occasionally used as a dancing-hall; an-
other that was used as a chapel, with natural
pulpit and crosses and pews, sermons in ev-
ery stone, where a priest had said mass.
Mass-saying is not so generally developed in
connection with natural wonders as dancing.
One of the first conceits excited by the giant
Sequoias was to cut one of them down and
dance on its stump. We have also seen danc-
ing in the spray of Niagara; dancing in the
famous Bower Cave above Coulterville; and
nowhere have I seen so much dancing as in
Yosemite. A dance on the inaccessible South
Dome would likely follow the making of an
easy way to the top of it.

It was delightful to witness here the infi-
nite deliberation of Nature, and the simplic-
ity of her methods in the production of such
mighty results, such perfect repose com-
bined with restless enthusiastic energy.
Though cold and bloodless as a landscape of
polar ice, building was going on in the dark
with incessant activity. The archways and
ceilings were everywhere hung with down-
growing crystals, like inverted groves of
leafless saplings, some of them large, others
delicately attenuated, each tipped with a
single drop of water, like the terminal bud of
a pine-tree. The only appreciable sounds
were the dripping and tinkling of water fall-
ing into pools or faintly plashing on the crys-

tal floors.
In some places the crystal decorations are

arranged in graceful flowing folds deeply
plicated like stiff silken drapery. In others
straight lines of the ordinary stalactite forms
are combined with reference to size and tone
in a regularly graduated system like the
strings of a harp with musical tones corre-
sponding thereto; and on these stone harps
we played by striking the crystal strings with
a stick. The delicious liquid tones they gave
forth seemed perfectly divine as they sweetly
whispered and wavered through the majestic
halls and died away in faintest cadence,—the
music of fairy-land. Here we lingered and
reveled, rejoicing to find so much music in
stony silence, so much splendor in darkness,
so many mansions in the depths of the moun-
tains, buildings ever in process of construc-
tion, yet ever finished, developing from per-
fection to perfection, profusion without
overabundance; every particle visible or in-
visible in glorious motion, marching to the
music of the spheres in a region regarded as
the abode of eternal stillness and death.

The outer chambers of mountain caves are
frequently selected as homes by wild beasts.
In the Sierra, however, they seem to prefer
homes and hiding-places in chaparral and
beneath shelving precipices, as I have never
seen their tracks in any of the caves. This is
the more remarkable because notwithstand-
ing the darkness and oozing water there is
nothing uncomfortably cellar-like or sepul-
chral about them.

When we emerged into the bright land-
scapes of the sun everything looked brighter,
and we felt our faith in Nature’s beauty
strengthened, and saw more clearly that
beauty is universal and immortal, above, be-
neath, on land and sea, mountain and plain,
in heat and cold, light and darkness.

Our guide, a jolly,
rollicking Italian,
led us into the
heart of the hill,
up and down,
right and left,
from chamber to
chamber more
and more
magnificent, all
a-glitter like a
glacier cave with
icicle-like
stalactites and
stalagmites
combined in forms
of indescribable
beauty
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By Bruce Rogers

“How glorious a greeting the sun gives
the mountains! To behold this alone is
worth the pains of any excursion a
thousand times over.”
— John Muir, Wilderness Essays

The John Muir Trail (JMT) extends 221 miles
along the crest of the Sierra Nevada Range
through the Inyo and Sierra National Forests,
and Sequoia-Kings Canyon and Yosemite Na-
tional Parks. It is named after the famous natu-
ralist-conservationist, John Muir. Indeed, most
backpackers consider the JMT as the most sce-
nic trail in the United States. No roads cross
over this 160-mile long parcel of bold moun-
tains, allowing one to experience the Sierra
much like John Muir did nearly 150 years ago.

The JMT is part of the Mexico to Canada Pa-
cific Coast Trail (PCT) but predates it by about
60 years. The PCT is a hiking trail almost 2,000
mile-long that traverses the mountainous spine
of western North America.

Mountain men, trappers, and miners crossed
and explored the Sierra in the early 1800’s. But
it wasn’t until more modern geographers, ge-
ologists, and just plain explorers began system-
atically criss-crossing and mapping the high
Sierra more than 50 years later.

In the late 1800's strong and educated men
like Theodore Solomons, Bolton Brown, and
Joseph LeConte wandered the width and length
of the “Range of Light” as it was to be later
christened by John Muir. As the turn of the cen-
tury passed, many early conservationists began
to see the wisdom of a wilderness trail along
the most dramatic part of the Sierra. With funds
from the California State Legislature, the Park
Service and Forest Service began construction
of the trail in 1908, completing the trail as we
know it today in 1916.

Many hikers “do” the JMT in segments since
it takes nearly three weeks of travel time for the
average hiker to traverse the 221 miles of trail
with sufficient “swuff time” to enjoy an occa-
sional day off plus “flowers and mountains
looking time.”

Indeed, some hikers joke about the need for
traffic lights on some of the more popular,
heavily traveled segments of the JMT. But it
traverses such a magnificent expanse of mon-
tane forest to Alpine zone that those wishing
for solitude can stray far afield to avoid com-
pany.

Access to the JMT can be made from several
points in Sequoia-Kings Canyon National Parks.

• In the south, behind Porterville, mountain trails
lead east from Franklin Pass in Mineral King
to the north-south trending Kern (River) Can-
yon and thence east to the JMT.

• At Giant Forest (site of the 1966 NSS Con-
vention), trails edge their way east past
Bearpaw Meadow and Triple Divide Peak to
the upper reaches of Kern Canyon.

• From Cedar Grove at Road’s End in Kings
Canyon, packing trails snake east along both
Woods Creek and Palisade Valley. Splitting
around Mt. Clarence King, they extend about
15 miles into the rock-bound wilderness to the
JMT.

The JMT heads north from 14,494-foot-high Mt.
Whitney (highest point in the Lower 48) and
snakes along the high Sierra, just east of Great
Western Divide and Mineral King. The peaks
along the JMT here soar to over 14,000 feet in
elevation. Most of the trail is at elevations above
7000 feet and in some places over 13,000 feet.
The nearly soil-free granitic rocks reflect the
bright sunlight, giving true meaning to John
Muir’s name for this region: “The Range of
Light.” Several large “roof pendants” of meta-
morphic rock stand out in rusty and greenish
black contrast to the salt-and-pepper granites.
Long swaths of sapphire and emerald-hued lakes
dot the landscape along the JMT to well above
the tree line while countless frigid streams cas-
cade down to the west. At the higher elevations,
the slopes are adorned by red fir, whitebark, and
foxtail pines, and a plethora of “belly flowers” so
small one has to drop to one’s belly to see them
adorn the slopes. Tucked away in the north-fac-
ing cirques are innumerable small glaciers, their
streams tinted turquoise from ground up rock
flour.

The most popular time to travel the John Muir
Trail is July through October. Snow may be
present on high ridges and passes as late as early
July. Some places don’t lose their wintry mantle
until October. Fortunately, however, this seg-
ment of the roof of California is blessed with the
mildest, sunniest climate on any major mountain
range in the world. Summer days are usually
warm, but freezing temperatures may occur at
any time. Snow usually covers the trail by the
middle of November.

The John Muir Trail officially begins at Happy

The John Muir Trail

Indeed, most
backpackers
consider the JMT
as the most scenic
trail in the United
States. No roads
cross over this 160-
mile long parcel of
bold mountains,
allowing one to
experience the
Sierra much like
John Muir did
nearly 150 years
ago.
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Isles in Yosemite and ends on the summit of Mt.
Whitney. Obtaining a permit to begin a pack trip
at Mt. Whitney is very difficult as many people
only wish to climb Mt. Whitney and you must
compete with them for trail permits. As men-
tioned above, there are many other possible en-
try trails along the length of the JMT that will
shorten the trip and provide easy access. Contact
the appropriate National Park Service (NPS) or
National Forest Service (NFS) Ranger Station
for more information.

A wilderness permit is required for any over-
night stay in NFS Wilderness or NPS
backcountry areas. During the summer season,
quotas are in effect on popular trails to minimize
backcountry impacts and provide a quality wil-
derness experience for all visitors. Plan your trip
early if possible and contact the Ranger Station
nearest your entry point for further information
on obtaining your wilderness permit.

Because of the delicate nature of the high
country, wood fires are prohibited in some areas
due to fire danger and the scarcity of dead and
down wood. In areas where fires are allowed,
dead and down wood may be scarce or too wet to
burn. One should never cut down or trim
branches from standing trees. Use the existing
campfire rings and make small fires to conserve
available firewood. Extinguish fires with water,
stirring until cold, but never by pouring dirt on
the fire as this rapidly fills the campfire ring. As
an alternative, camp stoves are strongly recom-
mended.

At the end of each day, camp on mineral soil,
never on vegetation. When leaving camp try to
make the site look as if no one has been there—
the caving axiom of “leave nothing but foot-
prints” is applicable here as well. Your example
may catch on!

Bears are present in many areas of the John
Muir Trail. Improper food storage often results
in bears eating food that is bad for them, and a
rather hungry hike out to the nearest trailhead for
the ill-prepared hiker. Bear-proof food storage
lockers have been placed at some locations along
the trail. Park regulations require that food be
hung using the counter-balance method or stored
in one of the lockers provided. A 50-foot length
of nylon cord must be carried for this purpose.

Improper pack animal grazing can cause tre-
mendous damage to trees, meadows, and fragile
stream areas. To help minimize impact, tie stock
to a hitch-line between two trees or rocks on hard
mineral soil at least 100 feet from water and
camp. Special regulations and grazing restric-
tions are in effect in some areas of the John Muir
trail. Contact NPS and NFS offices for specific
information on stock travel.

Surface water is common along the trail, but
almost all open water sources are contaminated
by more than 100 years of being “loved to
death.” Boil, filter, or chemically treat all drink-
ing water. Water is easily contaminated by im-

proper human-waste disposal so bury human
waste at least 100 feet from water and wet areas
and burn or pack out all toilet paper.

As with most caves, the mountainous
backcountry environment presents many hazards
not commonly encountered in our daily lives.
Enjoy the challenge of the wilderness, but don’t
take unnecessary risks. Be prepared and alert to
changing trail and weather conditions; snow-
storms can occur at any time of the year, so
warm, waterproof clothing is a must for safe
backcountry travel.

Most people cannot hike the entire John Muir
Trail without re-supplying along the way. There
are two small stores right on the trail at Red’s
Meadow and Tuolumne Meadows. There are
three ways to re-supply on the rest of the trail:

• Arrange for a commercial packer to bring food
to you on the trail,

• Mail a food package to yourself at a post of-
fice near the trail, or

• Hike out to a store in a nearby town.

The best re-supply town is Bishop, located
roughly halfway between Whitney Portal and
Red’s Meadow. The closest post office to the trail
is in Mono Hot Springs, also located about half-
way along the trail. To mail yourself a package of
non-perishable food items, address the box:

Your Name
GENERAL DELIVERY
POST OFFICE     STATE    Zip Code
HOLD UNTIL (date)

Remember: the post office is legally obligated to
hold a package for only 10 days.

For more information on wilderness permits,
maps, guidebooks, and special regulations,
please contact the appropriate Ranger Station or
Park Service office:

Inyo National Forest
Mt. Whitney Ranger District
P.O. Box 8
Lone Pine, CA 93545
(619) 876-6200

White Mountain Ranger District
798 N. Main St.
Bishop, CA 93514
(619) 873-4207

Should you find yourself heading for the moun-
tains, observe John Muir’s adage of accepting the
glad tidings of the mountains and watching your
cares falling like autumn leaves. With rugged
scenery, dramatic landscapes, and even a few
marble caves, the High Sierra is a magnificent
place and not one to be missed!

The nearly soil-
free granitic rocks
reflect the bright
sunlight, giving
true meaning to
John Muir’s name
for this region:
“The Range of
Light.”
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By Thomas Lera

On March 9, 1847, the first post office was
established in the western United States
with the appointment of John M. Shively as
postmaster of the Astoria, Oregon territory.
This was followed less than three weeks
later by David Hill’s appointment to Or-
egon City. Although prior to 1847 there
were some rudimentary mail services, for
nearly two years these were the only two
United States Post Offices in the West.

The 1848 discovery of gold in California

provided the big impetus for expanding the
United States Postal Service (USPS). On
November 1, 1848, William Van Voorhees, a
Special Agent of the USPS, was dispatched
to California charged with setting up post of-
fices and appointing postmasters. He ap-
pointed William G. Marcy as the first official
United States postmaster in California on
February 22, 1849. By January 1, 1850 there
were a total of 16 post Offices in the Ameri-
can West.

The 1850s brought increasing numbers of
migrants to the Sierra Madre gold fields, as

California Spelean
Post Offices

California Spelean Post Ofiices

City / Town / ZIP Date of Operation County
Cave Dale 1913 -1925 Sonoma
Mammoth Cave 10/25/1883 – 11/30/1887 Calaveras

California Spelean Related Post Ofiices

City / Town / ZIP Date of Operation County
Hornitas (Hornitos) 1856 - 1877 (Hornitas) Marisopa

1887 - open (Hornitos)
Sink 1859 – 1861 Los Angeles

The 1848
discovery of gold
in California
provided the big
impetus for
expanding the
United States
Postal Service
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well as others to farm the rich valleys of the
West. During this decade, a further total of
761 post offices was established in the West,
over half in California. Today there are over
4,297 post offices in California, with a total
of 887 in Arizona, and 709 in Nevada.

In 1850, Captain Taylor, a miner was set-
ting up targets for shooting practice. He no-
ticed a cool breeze coming from the rocks,
and discovered Mammoth Cave, now known
as California Cavern. He later discovered
Native Americans had used the cavern, indi-
cated by numerous grinding rocks located
within. It is also believed they may have
used the cave as a “dungeon” because the
few bones found were in the fetal position,
indicating death by hypothermia from the
55o cavern temperature, rather than a fall.

Cave City mining camp was established
adjacent to the cavern between 1859 and
1875. There were approximately 20 wood
framed buildings, hundreds of tents, a school
and a population of 400 at its peak. Resi-
dents of Cave City installed a bar inside and
used the cavern for dances, religious ser-
vices, town meetings, and weddings.

During the late 1800s, the “Mammoth
Cave” (California Cavern) post office was
open for a short time, although there are no
known examples of cancellations from it.
Many famous visitors toured the cavern, in-
cluding Mark Twain, Bret Harte and John
Muir, who later described the cavern in his
book Mountains of California (see p.121-
124).

In 1910, “Mammoth Cave” closed and re-
mained abandoned until 1980, when it was
re-opened as California Cavern.

Hornitos was first settled in 1852 by Mexi-
can miners who had been driven out of
Quartzburg (Kernville). The post office was
established as Hornitas, June 18, 1856, and
changed to its present spelling August 20,
1877. In 1858, the place gained wide recog-
nition when the Mount Gaines Quartz Mill
built two arrastras (kilns) driven by an en-
gine of 30 H.P. The word Hornitos is a di-
minutive of “horno” meaning “bake oven or
kiln.” In the volcanic districts of Latin
America, “hornito” describes a low oven-
shaped mound. But the name is doubtless a
transfer probably from “Los Hornitos” in the
Mexican State of Durango. The often-re-
lated stories that the shallow graves of Mexi-
can miners looked like “hornitos,” or that

German miners built little bake ovens of
stones and mud, belong obviously in the
field of folk etymology. The little “hornitos”
of brick in and near the cemetery give the
impression of having been built in later years
to justify the stories. William Halliday, M.D.
suggests Hornitos is cave related. A hornito
is a splatter cone on the surface of basaltic
lave flows, which develops when lava is
forced up through an opening in the cooled
surface of a flow and then accumulates
around the opening. In many cases, after the
lava has cooled, the opening is the entrance
to a lava tube cave.

This author has found no information re-
garding Sink or Cave Dale.

NSS Speleophilatelic Section
Collecting stamps, cancellations and enve-
lopes provides an interesting way to study
spelean history. NSS convention envelopes
were first issued at the 1991 Convention held
at Howes Cave and have continued since
then. Envelopes are available for each day of
every convention including those of the 2003
Convention. Past convention envelopes can
be purchased from the Consignment Store.
Envelopes from the 2003 Convention can be
purchased from Speleobooks for $ 1.00
each.

If you are interested in spelean stamps and
envelopes, come to the Speleophilatelic Sec-
tion on Tuesday at 9:00. Dues for the
Speleophilatelic Section are only $5.00 per
year. You receive at least three issues of the
Underground Post, which lists all of the new
cave and bat stamps issued worldwide, and
has many articles and other features within
its 16 plus pages per issue. Please send your
dues to Roger McClure at 4700 Amberwood
Drive, Dayton Ohio 45424-4602 or email
Roger at rogmcclure@aol.com. Back issues
of the Underground Post and can be pur-
chased for $1.00 each from Ronnie Nixon,
Section Chairman.
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The Galleries of Rocky Hill

By Bruce W. Rogers
and Pat Helton

A blood-red sun rose over the shallow sea
some 400 million years ago, slowly burn-
ing back the hovering mist. Below the
waves, primitive armored fishes and two-
meter long sea scorpions moved cautiously
across the seabed. Antediluvian amphib-
ians sluggishly crawled through damp fern
and moss forests on low, tropical islands
off the west coast of North America.

Their world was slow paced, muted, and
misty. The only break in the monotonous
regime was the occasional recoil from the
tremors of an undersea earthquake. Over
the next third of a billion years, the am-
phibians would give way to reptiles, then
thundering dinosaurs, which, in turn,
would fade before the onslaught of the
mammals.

The Earth paid scant notice of this parade
of life. It had its own agenda to follow. The
floor of the shallow sea cracked and buck-
led over the next 300 million years, erupt-

ing lava across the sea floor and piling up
sediments to over 10 kilometers thick.

Catastrophic earthquakes accompanied
the relentless westward crush of North
America over the ancient seabed, thrusting
lava and accompanying mud and sand deep
under the growing continent. In this subduc-
tion zone the lava would be highly baked
and squeezed into amphibolite, sediments
reformed into schist, and pockets of silty
and calcareous mud became blackened
slates and buff-to-orange dolomite marbles.

The tectonic forces deployed would
crush, shear, and contort these rocks into a
giant geological plum pudding. Later, when
the dinosaurs were crooning their swan
song, pockets of molten rock would punch
their way upward to relatively shallow
depths in the crust and slowly crystallize as
quartz diorite and granodiorite. As a bonus,
these igneous plutonic rocks also left depos-
its of tungsten ore that were to be exploited
many millennia later.

All along this collision zone, known as
the Kings-Kaweah suture, the old oceanic

Figure 1. The
granite bedrock of
Rocky Hill (near
Exeter, California)
has weathered
along joints and
exfoliated to form
many small talus
caves. It is now an
archaeological
reserve with an on-
site manger/
custodian who
monitors the site.

Note: The Rocky
Hill Archaeological
Conservancy site is
located on the side
of Rocky Hill, a
granitic promontory
just east of the small
San Joaquin Valley
town of Exeter.
Exeter is about 11
miles east of Visalia
and about the same
distance north of
Porterville.
Unfortunately for
convention-goers,
the site is closed for
the summer. Ad-
vance permission is
needed to tour the
site. Contact Bruce
Rogers for more
information.
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and continental rocks were eroded some tens
of kms down to their roots, producing a low
plain. Approximately 12 million years ago,
the region began to bow and buckle up to
form the Sierra that we know today.

Over subsequent years, patient erosion cut
further into the old ocean bottom and intrud-
ing granitic rocks, exposing them to the sky.
With the removal of the overlying rocks
from the granitic and older metamorphic
core, stresses spalled large slabs of rock
from the main plutons along the joints and
fractures. The old sea bottom rocks weath-
ered to a rolling landscape dotted with small
rubbly boulders. Frost, ephemeral streams,
however, pushed the blocks of granitic rock
into a jumble of spires, boulders, and talus
caves strikingly distinct from the surround-
ing rocks.

Time passed, and the southern Sierra foot-
hills region settled down to a landscape simi-
lar to what we see today. Elk and pronghorn
cautiously grazed in the dense bunch grasses
while looking out for cougars and grizzlies.
Chicorys and acorn woodpeckers flitted
among the pin and tanbark oaks, while

egrets and other wading birds splashed in the
meandering streams.

The Wuk-chumni Yokuts
The morning mists many millennia later
slowly parted as a small group of Wuk-
chumni Yokuts wended its way up from the
stream banks toward the dry grassy slopes of
what they called Inyana, their sacred hill.
Stopping at the first large ledge of granitic
boulders, the group prepared to start the
ritual of initiation for several younger tribal
members. Settling down, they began their
chants, and soon the old ways were revived
as the initiates became full-fledged members
of the tribe.

As part of the ceremony, white, black, red,
and orange paints were prepared. These were
applied with bark, feather, and hair brushes,
or, in some cases, daubed with the fingertips,
to the walls and ceilings of the caves, grottos,
and shelters so abundant on the hill. Abstract
figures, geometric patterns, life-size human
figures, animals, and Spirit Beings slowly
covered the grotto walls, as generation after
generation of Wukchumni became part of
the tribal horde.

The tribal population waxed and waned at
least three times over the intervening years.
Initially, the shamans had carved cupules
and petroglyphs in the granitic boulders low
on the slopes of the hill. Their rhythmic
pounding was important in keeping the old
ways alive. Each succeeding generation had
slightly changed their style of painting, add-
ing to and sometimes over-painting the rock
faces and grotto-wall canvasses.

The tribe had become nearly 700 strong
near Inyana when the strangers on horseback
rode up alongside the streams and into their
midst, scattering the egrets. These strangers
abruptly altered forever the Wukchumni’s
universe of painted grottos and harmonious
living, which was never to recover.

Over the intervening years, more than
mists covered the ancestral world of the
Wukchumni. A new horde occupied the an-
cestral lands. The settling of Fresno and
Tulare were quickly followed by gringo set-
tlers grazing cattle, and planting lemon, or-
ange, and olive groves.

All of these replaced the old ways of the
Wukchumni. Miners came during W.W. II
and blasted pockets of tungsten ore from the
earth. Later these same adits and shafts were

Figure 2. This
Wukchumn Spirit
Being is nearly
four meters long.
The painting is
done in white with
a velvelty black
outline. The
interior “cells”
are filled with
ocherous red paint.
The painting is
impressively large,
but equally impres-
sive is the low
chamber where it
is painted. One
wonders just how
stable the
overhead monolith
really is.

Abstract figures,
geometric
patterns, life-size
human figures,
animals, and
Spirit Beings
slowly covered
the grotto walls
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used to dispose of unfortunates caught in the
late 1970’s violence of local Mafia-style
warfare, but that is another, unsavory chap-
ter in the history of Inyana’s neighboring
hills.

The curious came to look at the “Indian
paintings” on the rocks, embellishing some
with their own “wagon green” paint and
chalking others to make the pictographs
more visible. There was little comment from
the Wukchumni. Indeed, there was little that
a people driven to the verge of extinction
could say for there were very few of the
Yokuts left that could even remember their
sacred hill and its treasure trove of exquisite
paintings.

Rocky Hill Archaeological Reserve
Part of Rocky Hill has been set aside as an
Archaeological Reserve and, with advanced
reservations, one may visit the reserve with
a guide. After a short familiarization talk, the
visitors are taken to several sites within the
Reserve’s property. Exfoliated slabs of gra-
nodiorite have slumped and skidded down
the hillside to form a series of small talus
caves.

Stopping along the way to look at many
bedrock mortars and several painted figures,
the group usually converges on a series of

small caves low on the hillside. Here the
painted walls and ceilings of the passages in
each small cave led to more boulder can-
vasses, which, in turn, led to more caves and
grottos, each decorated with polychrome
panels and figures.

Some of the caves are mere grottos while
others are capable of holding upwards of 30
or more people. Red snake figures dance on
the walls behind a grotto spring made fra-
grant with mint and spicy turkey melon. In
other nearby grottos, four exquisitely
rendered tiny red turtles with staring white
eyes lined up for a now-forgotten ceremony.
Red and white split-head Spirit Beings, fro-
zen on the granitic rock, wear ghostly black
auras of charcoal and manganese.

Under a nearby vaulted overhang was a
panel of seven figures apparently depicting a
shaman’s execution by bow and arrow. Hid-
den near several 15- to 30-meter diameter
granitic monoliths are many bedrock mor-
tars and cupules as well as a single
petroglyph several feet high.

The premier site along the western part of
the hill is a long, open-faced, roomy gallery
under a 30+-meter diameter boulder of gra-
nitic rock. The boulder itself is held up by a
pair of disturbingly smaller rocks and leans
unsteadily on a pair of adjacent, equally

Figure 3. The
larger (left side)
Spirit Being
drawing is nearly a
half-meter
high and painted in
red, yellow, blue-
black, and white.
The right
panel is an
enlargement of the
smaller figure.
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large boulders. The smoke from countless
fires, as well as algae-streaked watercourses
has blackened the grotto’s ceiling.

The gallery’s ceiling and the front walls
above the portal are literally covered with
fanciful and realistic animals, humans, and
abstract figures up to 2.7 meters long. Al-
though these icons were rendered over at
least the past several hundred, if not thou-
sand years, the red, white, orange, and black
colors appeared as fresh as if they had all
been painted within the past few years.

Other nearby grottos also have had their
granitic canvasses painted full measure.
Upon reflection after a tour, it seems that
under nearly every boulder on the entire hill
was an exquisitely rendered painting.

Figure 4. On the
west side of Rocky
Hill, the 10-meter
wide entrance
opens into an
extensive panel of
rock art. The
granitic rocks of
the hill stand as a
blocky
prominence
punching through
the smooth
ancient seafloor
rocks.

Indeed, it has been said by archaeologists
that the outpouring of rock art on Rocky Hill
is nearly as great as that of the enormous
world-class concentration of art in the more
southerly Santa Barbara County grottos and
caves.

As the sun slowly settles to the west, it
chases purple shadows across the hills and
into the mountains. Ravens and golden
eagles soar off to their night roosts, and deer
cautiously emerge from yellowing willow
thickets to feed. The mist slowly covers the
valleys as it has for countless and barely per-
ceived centuries.

The mist of Inyana knows many secrets
but holds them close, away from prying eyes.

The gallery’s
ceiling and the
front walls above
the portal are
literally covered
with fanciful and
realistic animals,
humans, and
abstract figures
up to 2.7 meters
long.
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Cave Rescue in California

By Bryan Lavender

Contrasted with many areas of the country,
caving in California is not a widespread
sport activity. Here, the general public has
little idea where caves are located. Many
caves with easy access are gated, and a
large number of caves have jealously
guarded locations. If individuals want to go
caving in the Western Region, they gener-
ally have to get started through the caving
community. This is a good thing, because
most cavers in California are very safety
conscious so there have historically been
relatively few calls for cave rescue. This
may be due in part to the knowledge that
there is only one cave rescue team in the
state and cavers know help is a long way
off!

However, more and more people are be-
coming aware of caving through the enter-
tainment and outdoor sports industry, so
the situation may change. As interest in the
sport grows (thanks to the entertainment
and advertising media), the potential for
accidents will increase proportionately.
Despite precautions, more cave locations
will become known.

In addition to sport caving, cave explora-
tion takes place on a continual basis. The
possibility of a major incident is ever
present.

Cave Rescue in the West
Cave rescue got off to a slow start in the
west. While many areas in the east have
had well-organized cave rescue programs
for many years, there was little done in
California until the mid-1990s, despite the
efforts of a few. The situation began to
change in 1995 with the emergence of a
dual effort by cavers and at a single agency.

The Western Region Training Committee
(WTRC), an unincorporated association,

was formed to cooperate with the National
Cave Rescue Committee’s (NCRC) Western
Region Coordinator. WRTC purposes were:

• To provide operational support to the
NCRC Western Region Coordinator.

• To facilitate NCRC rescue training in the
NCRC Western Region.

• To promote rescue competency at all lev-
els.

• To provide liaison among cavers, SARs,
and local/state/federal agencies.

• To provide a forum for discussion of cave
rescue related concerns.

Concurrently, the San Bernardino Cave Res-
cue Team (SBCRT) underwent a significant
reorganization and expanded its focus be-
yond their home county, to include the goal
of presenting NCRC seminars in Southern
California.

Between the WRTC and the SBCRT, sev-
eral successful NCRC seminars have been
held:

• 1996/Spring: SBCRT Modular Level I
(Southern California Seminar I).

• 1996/Fall: WRTC Sequoia NCRC Level
I/II.

• 1998/Spring: SBCRT Modular Level I/II
(Southern California Seminar II).

• 1999/Summer: WRTC Regional Level I/
II/III Tulle Lake Seminar.

• 2000/Spring: SBCRT Modular Level I/II
(Southern California Seminar III).
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In addition, a number of smaller Basic Cave
Rescue Orientation Courses have been held
in northern, central, and southern California.
Early planning is underway with the goal of
presenting a regional seminar in 2004, so the
cave rescue effort remains alive and well!

As a final note, the Western Region Train-
ing Committee, having met its goals and ob-
jectives, was dissolved at the 2002 Western
Region business meeting and the assets of
the WRTC were turned over to the NCRC
Western Region Coordinator for the purpose
of supporting further cave rescue training in
the region.

San Bernardino Cave Rescue Team
The Sheriff’s Cave Rescue Team in San Ber-
nardino County remains the only formally

organized, trained and equipped, agency-af-
filiated rescue team dedicated to cave rescue
in the State of California. The team was
formed originally to serve as a dedicated re-
sponse team for Mitchell Caverns State Park
in 1988 and originally operated out of the
Sheriff’s Colorado River Station in Needles,
California. In 1995, it was moved to its cur-
rent location at the Sheriff’s Department
Headquarters in San Bernardino, California,
where it is administratively attached to the
Sheriff’s Volunteer Forces Unit.

In June of 1999, the Cave Rescue Team
was accepted as an Associate Member team
of the Mountain Rescue Association
(MRA), the only cave team with this certifi-
cation in the country. Their goal of passing
the MRA “Technical Rope Rescue” certifi-
cation was accomplished in May 2000 in a
grueling mock rescue at Williams Rock in
Los Angeles County and in March 2001, the
team successfully passed their first tri-an-
nual recertification in Technical Rope.

Most of the team consider themselves to
be cavers, so the team’s training and mission
practices have evolved to ensure that impact
to caves is minimized. It is the goal of the
team that a visitor to the cave a week later
would be unable to tell that a rescue training
event had ever taken place, and this philoso-
phy extends to actual missions as well.

As the only team of its kind in the state, it
is registered with the State Office of Emer-
gency Services and can be called to respond
to a rescue anywhere in California, or other
states in the western U.S. The team has aver-
aged between one and two cave-related call
outs per year. These calls have been for cave
search, assisting at mine rescues, and assist-
ing narcotics detectives with the removal of
clandestine drug labs from a cave. This is
also a general purpose SAR team, so the
team has responded to airplane crash
searches, mountain rescues, mine rescues,
evidence searches, over-the-side recoveries
in the mountains, natural disasters, and will
continue to do so in the future. However, the
primary focus of the team is, and will con-
tinue to be, cave rescue.

Cave safely!

Basic Cave
Rescue
Orientation
Course in
Midnight Creek
Cave, 2002 (Photo
by Bill Frantz).

Bill Frantz
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Picture Gallery–California Caves  and Caving

Tuning up for
the deep
Mexican pits
on the 800 foot
free-drop
Rostrum in
Yosemite.

Belaed from both sides, caver hugs
the wall pendants to cross the 30 foot
Passage Pit in Church Cave

Translucent
bacon rind in
Soldiers CavePh
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Cave a small alpine cave at an
elevaton of about 9,700 feet in
Sequoia National Park.
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 Pocket History of the
Western Region of the  NSS

By Bruce W. Rogers and Dell Quick

The first organized caving in the Western
Region began with the University of
California’s efforts in the Pleistocene bone
caves of Northern California between 1901
and 1908. With the discovery of the Rancho
La Brea tar pit deposits in 1908, attention
shifted from these Sierra and Klamath caves.

Over thirty years later, Erwin Bischoff
learned of the newly formed National Spe-
leological Society. He joined the NSS and
set to compiling the first California cave list
between 1940 and 1946. Generous with his
cave knowledge with pioneer grottos in the
state, such as Stanford Grotto and Southern
California Grotto, Erwin Bischoff  was truly
the Father of California Speleology.
 In 1947, US Forest Service employee
Charles Erftenbeck started the first NSS
Grotto in California, since “caving by one-
self lacked something.” During its six-year
history, this group changed its name from
the Northern California Grotto, to the San
Leandro Grotto, to the Sierra Grotto. By
1948, both the Stanford Grotto and Southern
California Grotto (SCG) had been estab-
lished by eastern U.S. cavers now residing in
the West. They drew heavily on the knowl-
edge of both Bischoff and Erftenbeck.

Dr. Bill Halliday of Huntington Memorial
Hospital (Pasadena, California) and Profes-
sor Richard Logan, at UCLA (University of
California  at Los Angeles), started the ini-
tial trend of eastern cavers starting new grot-
tos on the West Coast.

The Four Kernel Grottos
There were four kernel grottos from which
most of organized caving in the Western Re-
gion sprang:

• The near-legendary Stanford Grotto,
1948–1954 (NSS #131).

• The Southern California Grotto, 1948 to
present (NSS #16).

• The San Francisco Bay Chapter (SFBC)
1957 to present (NSS 79).

• The Mother Lode Grotto (MLG), 1963 to
pesent (NSS #114).

During the twelve years after the Stanford
Grotto and Southern California Grotto were
founded, many of the independent caving
clubs either merged directly into NSS grot-
tos, or disbanded and their members joined
new NSS grottos.

Regional Meetings
In 1950, members of the Southern California
Grotto held the first California Regional
meeting at Clough Cave Campground in Se-
quoia National Park. A working committee
of grotto chairs and some NSS Board mem-
bers urged official status for the region to
encourage cooperation and information
sharing throughout California and neighbor-
ing states.

The next year both Southern California
Grotto and Stanford Grotto attended, as well
as independent cavers. After the Stanford
Grotto disbanded in 1954, regional meetings
were suspended until 1956 when ex-Penn-
sylvanian cavers Jim and Marilyn Gossett
organized a Labor Day meeting in Kings
Canyon National Park. Southern California,
Sierra-Mojave, and San Joaquin Valley grot-
tos, plus independent NSS cavers chartered
the California Region that weekend.

Traditionally the meeting was held over
Labor Day weekend until 1982, when Hugh
Blanchard of Southern California Grotto
suggested leaving the exact date to the spon-
soring grotto to decide. The regionals since
have still been held in the fall of the year.
The grottos rotate alphabetically as hosts
with exceptions for small grottos that were
allowed a “we pass this time” option or  also
occasionally act in tandem as co-hosts of a

Generous with his
cave knowledge
with pioneer
grottos in the
state, Erwin
Bischoff was
truly the Father
of California
Speleology.
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meeting. Generally, the regionals feature ad-
ministrative meetings along with some pre-
sentations and caving field trips.

The California Caver, initially Southern
California Grotto’s newsletter, was trans-
ferred to the Region in 1958. The California
Caver has been continuously published ever
since 1949, making it the longest-lived re-
gional publication in the NSS—some 54
years young. In 1971, the region changed its
name after admitting Great Basin Grotto and
became the California-Nevada Region. As
more grottos desired membership in the re-

gion, it changed its
name again in 1973,
this time to the West-
ern Region.

Educational
Seminars
In February  1971,
the first educational
seminar in the West–
–called The 1971
NSS Cave-In—was
held in the San Fran-
cisco Bay area. It was
organized by the NSS
Program and Activi-
ties Committee (un-
der the chairmanship
of  David McClurg).
Considerable organi-
zational assistance
was supplied by the
San Francisco Bay
Chapter and the Cali-
fornia-Nevada Region.
The seminar  was de-
voted to both scientific
presentations and prac-

tical caving techniques.
Additional educational seminars spon-

sored by the Program and Activities Com-
mittee were held in January 1972 (with the
Merced Cavers), in March 1973 in Visalia
(with Tom Slavin), and in February 1974 in
Portland, Oregon (with the Oregon Grotto).

Also in 1974, the Program and Activities
Committee sponsorred an educational field
seminar over Memorial Day weekend near
Parrotts Ferry Bridge in the Mother Lode
caving country. Physical arrangements such
as registration, camping, and other amenities
were in the able hands of of Ralph Squire

and the Stanislaus Grotto. Food was pro-
vided by the San Francisco Bay Chapter un-
der Peri Frantz’s direction. Activities in-
cluded cave hunting, in-cave training, sur-
veying and mapping, and archaeology.

These winter and spring meetings—vari-
ously called cave-ins, educational  seminars,
and once a spring thing—have continued to
be organized by grottos and the region on an
irregular basis at various locations in Cali-
fornia and neighboring states. Generally
educational seminars provide for a more se-
rious series of scientific meetings. Both the
regionals and the educational seminars also
have had strong social and political discus-
sion components.

NSS Conventions
In 1966, the first NSS Convention in the far
west was held at Giant Forest in Sequoia Na-
tional Park. That convention, plus the next
three national conventions held in Califor-
nia—1975, 1990, and 2003—were chaired
by members of the San Francisco Bay Chap-
ter. To bring them to successful completion,
full support, expertise and muscle power was
provided by  many Western Region volun-
teers .

Additional Activities
The several Conservation Task forces in ex-
istence followed the same pathway in the
Western Region since about 1971. The two
Cave Research Foundation projects—Lava
Beds and Lilburn Cave—have also drawn on
the Region for volunteers.

Cave projects—such as cave gate replace-
ment or other studies—have also been re-
gional in scope, drawing on the resources
and participation of regional members.

Notes
1NSS chapters or grottos are numbered chro-
nologically starting in 1941. The total is now
over 1,100, counting both the active grottos
(about 200) and the inactive grottos.

The California
Caver has been
continuously pub-
lished ever since
1949, making it the
longest-lived
regional publica-
tion in the NSS—
some 54 years
young.
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By Ed Danehy

Are you comfortably seated? Read on as
we travel back in time over 50 years.

As a retired geologist I admit to being a col-
lector. If it were not for published treasures,
the details here might be subject to question.
Yet it is all verifiable in NSS Bulletin and
NSS News issues of the time, but mostly in
the Stanford Grotto Monthly Report.

For an overview of California geology,
there are two on-line references. The first is
the Note 17 of California Geological Survey
(formerly California Division of Mines and
Geology). It has a small-scale “Generalized
Geologic Map of California” in color, a
“Geologic Time Scale,” and short descrip-
tions of the seven units shown on the map:

www.consrv.ca.gov/CGS/information/
publications/cgs_notes/note_17
note_17.pdf

The other is Note 36, “California Geomor-
phic Provinces:”

www.consrv.ca.gov/CGS/information/
publ ica t ions /cgs_notes /note_36/
note_36.pdf

The 11 provinces are shown on a map and
described in reasonable detail.

Grotto Cave Trips
Caving trips of the Stanford Grotto covered
a lot of territory—from Lava Beds National
Monument in the north to caves in Baja Cali-
fornia in the south. There were sea caves in
sedimentary rocks on the coast and volcanic
rocks on the Channel Islands, limestone
caves in Nevada, and caves in various other
rock types.

We also caved high and low. The marble
White Chief Caves in the southern Sierra
Nevada near Mineral King were explored at
an altitude near 10,000 feet. There was also
a post-Stanford personal experience that re-
quired SCUBA diving at 100 feet below sea
level to see stalactites and drapery in the
Blue Hole of the barrier reef off  Belize in
Central America.

Stories in the NSS News of the late 1940s
and early 1950s and extensive descriptions
in the Stanford Grotto Monthly Report are
not to be repeated in depth here. Instead I
wish to relate some of the untold events and
experiences that were had and some of the
people involved. Of necessity, many adven-
tures and personalities are missing from
what follows.

Charter Members
The following was written by George Moore
(Stanford Grotto Monthly Report, December
1950):

It was in November [24] of 1949 that
John Funkhouser and Bob Hackman,
who had been members of the NSS in

The Stanford Grotto

A Remembrance
NSS #13, 1948-1954

Chet Wrucke studies
banded marble in
Lilburn Cave,
California,
November 1948.

Caving trips of the
Stanford Grotto
covered a lot of
territory—from
Lava Beds Nat-
ional Monument in
the north to caves
in Baja California
in the south.
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the east and were now attending Stan-
ford, interested a group of six students in
forming the Stanford Grotto. Initially
the group was affiliated with the Stan-
ford Alpine Club. But it shortly broke
away to become a separate entity char-
tered by the Associated Students of
Stanford University and the National
Speleological Society

Hackman and Funkhouser must cer-
tainly be given most of the credit for
guiding the organization through the
early months. Each represented one of
the two qualities necessary to the organ-
ization. John Funkhouser might be con-
sidered the speleologist and Bob Hack-
man the spelunker. Between the two
they were able to combine these vital
branches of our science into a workable
whole.

The names of six charter members (followed

by their NSS membership number and date),
as I remember them:

John Funkhouser (NSS 520). Master of Spe-
leology. Ph.D. student in herpetology, with
emphasis on amphibians. First president of
the Grotto. A master cave photographer, one
of five NSS photographers whose slides
were selected for inclusion in a LIFE maga-
zine six-page article (NSS News, July 1950).
In the May 1951 NSS News, John reported on
“‘Soil Caves’ in Tropical Ecuador” where he
did his Ph.D. thesis field work. John’s article
“The Cave Salamanders of California” is in
NSS Bulletin Number 13 (December 1951,
p. 46-49).

Robert Hackman (NSS 710). Master of Spe-
lunking. Geology graduate student, on leave
from US Geological Survey.

James Moore (NSS 1148, December 1948).
A stalwart charter member. Geology student
(brother of George Moore).

Chester Wrucke (NSS 1150, December
1948). A long-time stalwart charter member.
Geology student.

Alan Leviton (NSS 1152, December 1948).
Graduate student in herpetology.

John Logan (December 1948).

First-Year Members
Arthur Lange (NSS 1221, February 1949).
Master of total time logged on behalf of
Stanford Grotto as the Stanford Grotto
Monthly Report editor/library researcher/
most time underground. Acting president
April to September 1950. Geophysics stu-
dent.

George Moore (NSS 1260, May 1949).
Master of Geology. Grotto president Sep-
tember 1950 to June 1951. Stanford geology
graduate and graduate student. A photo (by
his brother James) and my article about
George are on the front page of the NSS
News for October 1951.

In 1952, George introduced the word
speleothem as “A New Cave Term” (NSS
News, June 1952) from the Greek roots
speleo (cave) and the suffix them (deposit).
It should be noted that in February 1952, the
term was introduced in the Stanford Grotto
Monthly Report by the editor citing its cre-

George Moore swim-
ming across the lake
in Pinnacle Point
Cave, California,
November 1950
(Photo by Ed
Danehy).
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ation by George W. Moore, then vice presi-
dent of the Colorado Grotto. Also, see
“Speleothems at 50 Years” by George (NSS
News, August 2002, p. 246).

George was author of NSS Occasional Pa-
pers Number 1 (16 p., January 24, 1954)
“The Origin of Helictites,” and since then the
author of many other speleo publications.
Speleology: Caves and the Cave Environ-
ment, written with Nicholas Sullivan, has
been popular enough to go through three re-
vised editions and a Japanese translated edi-
tion. He received his doctorate in geology at
Yale in 1960. From 1963-1965, he was
President of the NSS and has been a continu-
ing active member since.

The above eight were the members who in
1948 and 1949, made 12 caving trips mostly
to the Mother Lode and southern Sierra ar-
eas. Noteworthy was the rediscovery of Lost
Soldiers Cave in Sequoia National Park (No-
vember 1949).

I found it of interest to examine the NSS
Membership Roll of April 1948 and the
Supplement of July 20, 1948 to see how
many members there were in California
prior to the Stanford Grotto. I found 17 were
in the San Francisco Bay area, an additional
nine in northern California, and nine in
southern California.

A number of members had military ad-
dresses and several, like Funkhouser and
Hackman, were students. Judging from their
NSS numbers and other information I have,
many initially seem to have been members in
the east. Nearly a half dozen in northern
California appear to have been employed by
the US Forest Service.

The Southern California Grotto formed
about the same time as the Stanford Grotto
in 1948 (“Chairman’s First Annual Report,”
NSS News, November 1949). Caving in
America  (p. 388) lists the Stanford Grotto as
number 13 and the Southern California
Grotto as number 16 (both in 1948). The
May 1949 NSS News reported the California
grottos were “cooperating in publishing a
mimeo newsletter” the California Caver.

Golden Years
For the three or so years following January
1950, Stanford Grotto members were ex-
traordinarily active. In the first half of 1950
they made eight field trips and added mem-
bers, including:

Neely Bostick (January 1950). Vice presi-
dent 1950-1951 and president 1951-1952
academic years. Geology student.

Edward Danehy (NSS 1409, January 1950).
Curator and research chairman 1950-1951
and “junior” editor of the Stanford Grotto
Monthly Report 1950 through fall 1951. Ge-
ology student.

George Mowat (April 1950). Secretary
1950-1951. Geology student.

In May 1950, seven members of the Stanford
Grotto joined 13 members of the Southern
California Grotto in a western regional
meeting at Sequoia National Park.

Two National Park Service employees
joined us for “the purpose of further explo-
rations in the fabulous ‘Lost’ Soldiers Cave
recently rediscovered by the Stanford
Grotto” (NSS News, June 1950, p. 1).

In the fall of 1950 using campus publicity
and other means, the grotto gained 11 new
members (of which two were women) for a
total of 18 active members. In the 1951-1952
academic year, more members came aboard,
but I don’t have the full details. I don’t be-
lieve there were more than two-dozen active

George Mowat in
Lost Soldiers
Cave, California,
March 1950
(Photo by George
Moore).

Noteworthy was
the rediscovery
of Soldiers Cave
in Sequoia
National Park
(November
1949).
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NSS members in the Stanford Grotto at any
one time.

With the added members, 13 caving expe-
ditions were undertaken in the fall of 1950.
From January to August of 1951, a total of
21 trips were logged. From September 1951
to May 1952, there were another 18. Note
that the prior numbers are for individual cav-
ing trips and not for total caves explored.
Things fell off dramatically in the 1952-
1953 academic year, but I do not have those
details as the Stanford Grotto Monthly Re-
port was not published. The Stanford Grotto
effectively ceased to function by the end of
the 1953-1954 school year (I have record of
a trip in December 1953 done while I was
home from graduate school).

Stanford Grotto Monthly Report
In those early days, only the NSS News, and
the California Caver (begun March 1949)
were places for western speleo write-ups.
The Stanford Grotto Monthly Report began
small. Vol. 1, No. 1, September 1950 was
only one page, written by me. Then Art
Lange took charge as editor. By the end of
1950, it had grown to five pages and Art in-
sisted on it having it right-hand justified (not
easy on a standard typewriter). Although the
text was always done using the ditto process,
by February 1951 it was in black “ink” and

at times also had blue and red drawings, and
boasted actual half-tone photographs.

The Stanford Daily cut blocks for us and
Art used a hand press to insert photos after
the ditto printing. A number of the photos
appeared in the NSS News. At the end of each
of the two academic years Art, with input
from George Moore, issued a compendium
of the Stanford Grotto Monthly Report.

Other Stanford Grotto Members
A few individuals not directly associated
with Stanford University were important in
the history of the grotto.

The Stanford Grotto Monthly Report of
January 1952 lists a “San Francisco NSS
member” as a participant on two December
1951 field trips. In the same issue he is also
the author of “The Caves of Lime Rock
(Robber’s Roost).”

Thus began Raymond de Saussure’s  (NSS
1862) extensive career as a speleologist. In
the May 1952 Stanford Grotto Monthly Re-
port he is listed as a participant, along with
George Mowat and Art Lange, in the “Cali-
fornia-Nevada Speleological Survey.” In the
same issue, he wrote on the speleology of
Nevada (p. 95), Lehman Caves (p. 100-104),
and he prepared the “Introductory Bibliogra-
phy to the Caves of Nevada” (p. 109-117).

Ray de Saussure and Art Lange partici-
pated for many years in the work of the
Western Speleological Institute associated
with the Santa Barbara Museum of Natural
History. Ray contributed articles to the NSS
News during that time. Another aspect of
Ray’s life was his involvement in the early
days of computing as described in “An Inter-
view with Raymond E. DeSaussure [sic]:”

w w w. n e r s c . g o v / ~ d e b o n i / C o m -
puter.history/DeSaussure.html

Ray graduated from the University of Cali-
fornia with a degree in physical chemistry,
and his time with computers was at the
Lawrence Livermore National Laboratory.
Ray died November 28, 2000.

Through the Stanford Grotto contacts with
the Southern California Grotto, Art Lange
and I were able to participate in the “J.W.
Sefton Foundation Channel Islands Sea
Cave Expedition” aboard the research vessel
Orca June 2-9, 1951 (Stanford Grotto
Monthly Report July 1951).

This trip to Anacapa and Santa Cruz Is-

Jack Weicker at
the Angels
Wings in Mercer
Caverns,
California,
December 1951
(Photo  by
George Moore).
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lands was organized by Phil C. Orr (NSS
1706), curator of geology and anthropology,
Santa Barbara Museum of Natural History.
Phil went on to become involved in archeo-
logical excavations in Moaning Cave and
Cave of Skulls, Calaveras County, California
(Stanford Grotto Monthly Report August
1952, p. 132-133). Phil contributed to the
Stanford Grotto Monthly Report in February
1952 (“Indian Caves of Santa Rosa Island
and Their Relation to Antiquity,” p. 41-43)
and July 1952 (“Discovery Series—Anacapa
Islands Sea Caves,” p. 123-126).

Without the considerable interest and fi-
nancial support of O.H. Truman, a retired
geophysicist and inventor of the first explo-
ration gravimeter, the work by Orr and the
“California-Nevada Speleological Survey”
would not have come about.

The survey was a 6300-mile expedition
described in a two-column report by Arthur
Lange in the December 1952 NSS News
(“Truman Supplies Funds for Stanford
Grotto’s Three-Month Expedition to Cali-
fornia and Nevada Caves,” p. 7).

Early Cave Diving
By proxy, the Stanford Grotto did do
SCUBA diving in a cave, although it was
predated by some in the Southern California
Grotto in 1950 and afterward (NSS News,
December 1950, and NSS News, November
1954). The Underwater Speleological Re-
search Group was formed on the east coast
in 1954 (NSS News, December 1954, p. 8).

 Two paragraphs in The Cave Rat’s Nest
(NSS News, June 1953, p. 2) describe “frog-
man” diving. “Jon Lindbergh, son of Charles
A. Lindbergh, in company with NSS mem-
ber Raymond de Saussure and Dick Irwin,
conducted a brief survey of Bower Cave.”
One needed to dive under a rock at the en-
trance and “a small rubber boat was taken in
to travel around the cavern’s air space.”

Not stated—Jon was a Stanford student,
Ray a non-student Stanford Grotto member,
the rubber raft was lent by me to the grotto,
and it was left in Bower as it was trapped be-
hind the overhang.

“California Cave Survey”
Two cavers who were not members of the
Stanford Grotto need to be discussed here.
One I will call “Mr. California Caver” and he
was made an honorary member of the grotto.
The other I will call “Mr. Lifetime Caver”

and he is more than a life member of the
NSS.

“Mr. California Caver” is Erwin Bischoff
(NSS 163) who was unanimously voted hon-
orary membership in the Stanford Grotto at
an “informal meeting” on January 10, 1951
(Stanford Grotto Monthly Report January
1951). No specific reason for this honor was
recorded. But the fact is, he single-handedly
embodied serious caving in California in the
days before the Stanford and Southern Cali-
fornia Grottos.

If one goes back to the early NSS Bulletins,
that fact will be clear. In Bulletin Five (Octo-
ber 1943, the earliest I have) one finds Erwin
Bischoff was exploration and location com-
mittee chairman, a member of the NSS board
of governors, and additionally serving in the
armed forces. Even so, he was author of
“Hawver Cave-California” (p. 24-27) and
“Mercer Cave” (p. 46) and coauthor of
“Crystal Cave, Sequoia National Park” (p.
41). In the “Partial Index to All the Known
Caves of the World” there are 43 caves listed
for California and 16 have Bischoff as the
source reference (p. 5-6).

In Bulletin Six (July 1944) Bischoff is
listed as exploration committee chairman
again. Also in a letter dated 1942 (p. 67-68)
he wrote “If speleology is to become a ‘sci-
ence’ in practice as well as in name, it must
direct its efforts toward more exactness.” Al-
though Bischoff did not participate in any
Stanford Grotto activities, his attitude and
work in speleology provided a high standard.

“Mr. Lifetime Caver” is William R.
Halliday, M.D. (NSS 812). And, as any in-
formed NSS member will know, he contin-
ues to contribute to speleology. He easily can
claim to have been the driving force in more
new grottos, the sponsor of more new mem-
bers, the initiator and participant of more
cave surveys, and possibly more other things
than any NSS member.

I will provide an example: “Current Status
of the Western Speleological Survey and Its
Component State Surveys” (Halliday, Will-
iam R., April 1956, Bulletin #2, Miscella-
neous Series, Western Speleological Survey).
This two-page dittoed bulletin had a limited
distribution (Bulletin #7, same date, shows
“20 copies”). Bulletin #2 describes the “de-
sire to see systematic surveys similar to that
of the California Speleological Survey car-
ried out in all the western states.”

The survey is roughly described including

In 1944, Bischof
wrote: If speleo-
logy is to become
a ‘science’ in
practice as well
as in name, it must
direct its efforts
toward more
exactness.
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the geographic range (all the states west
from the Dakotas, Colorado, and New
Mexico on the east). Reference is made to
the “California-Nevada Speleological Sur-
vey” carried out by three Stanford Grotto
members and the Western Speleological In-
stitute. The latter survey and institute were not
part of the Western Speleological Survey.

The emergence of the Southern California
Grotto in membership and activities can be
attributed to Bill’s arrival. In the May 1950
NSS News (p. 4) Bill, who was a board mem-
ber, called for a “West Coast Regional Meet-
ing” at Sequoia National Park in June. “Sat-
urday night will be devoted to discussion of
plans for ‘Bulletin 13,’ which was to be on
the caves of California. On the same page
under “Special Committees” is “California
Survey — Dr. William R. Halliday” and
“Pennsylvania Survey — Dr. Ralph W.
Stone.”

In the November 1950 NSS News (p. 3) is
“Bulletin Thirteen” — Mid-summer, 1950
[sic, refers to proposed publication date and
should be 1951] Jerome M. Ludlow has been
selected as Editor-in-Chief, while two West
Coast Associate Editors are still to be
named. This regional Bulletin will be de-
voted to the caves of california.” “Regional
representative Bill Halliday has taken the
lead in organizing the survey.” The January
1951 NSS News (p. 1) “Appointment of Dr.
Richard F. Logan and George W. Moore as
associate editors of Bulletin Thirteen has

just been announced by Charles E. Mohr
president of the NSS.”

The June 1951 issue of the NSS News
(p. 1) announced “‘Caves of California’ to
be Issued by [California] Division of
Mines.” “Following several months of ne-
gotiations, the NSS board of governors,
meeting in Charleston, voted unanimously
to accept the offer.” “The arrangement will
relieve the Society from the overwhelming
financial obstacle presented by the large
amount of material assembled.”

Further it was stated, “During the negotia-
tions, initiated by the Publications Commit-
tee ...” but that is not true. The real story is
that California Division of Mines and Geol-
ogy chief Olaf P. Jenkins, a Stanford gradu-
ate, was visiting the Geology Department
and Professor Joe Graham told him about the
work of the Stanford Grotto on the Califor-
nia cave survey. A meeting followed with
George Moore and then the NSS negotia-
tions began. Thus NSS Bulletin 13 did not
end up being about the caves of California.
However, it was the impetus for much of
what the Stanford Grotto did.

Some Secrets
Three methods were found to be extraordi-
narily successful in locating new caves (ones
not known to NSS members). One method
that has been used by many speleologists is
the practice of locating references to caves in
published literature. We called it “Archival
Searching.”

Art Lange carried this method to extended
lengths by combing through the Stanford
University library holdings. Ray de Saussure
repeated this exercise at the University of
California, Berkeley library. In particular,
newspaper articles published in the 1800s
were found to have both factual and less fac-
tual reports.

Articles in the Stanford Grotto Monthly
Report gave thorough analyses of such ar-
ticles. Some were published in full in what
was called the “Discovery Series.” An ex-
ample of the results of archival searching is
the March 1951 issue of the Stanford Grotto
Monthly Report. Much of that issue is occu-
pied by information on the Cave of Skulls.

An adjunct of this archival approach was
the use of geology. Where there is limestone
or marble, there may be caves. This helped
us to find the White Chief Caves in the

Lalu Hunt (right)
and Harriet Young in
Windeler Caverns,
California, October
1950 (Photo by
George Moore).

One method of
locating caves that
has been used by
many speleologists
is the practice of
locating references
to caves in
published litera-
ture. We called it
“Archival
Searching.”
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southern Sierra after an archival report (8th
Ann. Report of State Mineralogist, 1888, see
NSS News, December 1951).

The Stanford Grotto Monthly Report de-
scription by Lange (October 1951), states
the “region is accessible by foot and stock.”
What he does not say is that I rode a horse
the four miles or so from Mineral King, be-
cause two days earlier in locating Palmer
Cave I developed blisters from new boots.

The Santa Lucia Mountains along the Big
Sur coast are an example of appropriate
geology but no corresponding caves. Over a
two-year period, seven separate trips were
made and not a single cave was found.

The other method we employed I will call
“Public Outreach.” In the early 1950’s Stan-
ford had but one person handling university
publicity and he felt that activities of the
grotto would make good copy. At that time,
news releases were sent out to all the Cali-
fornia newspapers—not just dailies but
weeklies and such. The latter came out in
small communities and many were in karst
areas. Requests were published in many lo-
cal newspapers for information to be sent
back to the grotto. This did indeed lead to
many caving adventures.

I believe the most valuable response was
from Charles Windeler, the miner who found
Windeler Cave while gold mining in 1946.
The July 1951 Stanford Grotto Monthly Re-
port described it to be “one of the more out-
standing caverns of northern Cal[ifornia].

Although most of the passages are not of
large size, the abundance of untouched,
beautiful and delicate formations make the
cave well worth visiting. Helectites are espe-
cially common in some portions of the
cave.”

A story not previously recorded is of a
man in Watsonville who wrote to us that he
knew of a fabulous cave in the southern Si-
erra. He offered to take the Greyhound bus to
Palo Alto (a several-hour trip) to tell us
about it. I met the older gentleman and took
him to lunch and listened to his story. His
cave description was outstanding, except
that his recollection of the location was very
vague. I will admit to encouraging him that
we would follow up (after all he had made a
day’s journey to give us the information).
Later, we received a letter that shocked us
all. A friend of his wrote us that the man had
met with a group to tell them that his long-

lost cave would be found by Stanford cavers.
Apparently, he was overjoyed about it. Then
he collapsed and died in front of the group.

How Art Saved Us
Yes, as I remember it, Art Lange saved
George Moore and me at Samwel Cave. My
all-time-best caving memory was the “one
week of caving spent by the Stanford Grotto
between Sequoia National Park (in the
southern Sierra] and Shasta Reservoir [north
of the Sacramento Valley)” (Stanford Grotto
Monthly Report, September 1950).

At Sequoia, four of us revisited Soldiers
Cave and looked unsuccessfully for
Putman’s Cave. Then George, Art, and I
drove continuous shifts north (we logged
over 1500 miles for the week) to explore
Baird and Samwel Caves in the Shasta Na-
tional Forest. Samwel reportedly means
“magic pool” in the Wintun Indian dialect
(Merriam, John C., 1927, “The cave of the
Magic Pool,” Scribner’s, Vol. 82, No. 3, p.
264-272, an article based on early 1900’s
work by University of California paleontolo-
gists led by Dr. Merriam).

Samwel Cave is on the east side of the
McCloud River on a spur of Bollibokka
Mountain. The “magic pool” was the cause
of the death of a Wintun maiden according to
legend. Three maidens entered the cave to
gain good luck and have their wishes come
true by bathing in the water of the “magic
pool.”

They came to a large pit in the cave and
one girl went near the edge and looked
down. In doing so, she slipped and fell. The
others “heard her strike, and then again far
below a faint thud” (Furlong, E. L., 1906,
“The exploration of Samwel Cave,” Ameri-
can Journal of Science, Vol. XXII, p.  235-247).

The University of California paleontolo-
gists found many remains of Pleistocene ani-
mals in the pit area of the cave. In fact, on the
Stanford trip we descended the pit and found
a femur of a “cave bear” (Cope, E. D., 1891,
“The Californian Cave Bear,” American
Naturalist, Nov. 20, p. 997-999). “The spe-
cies was named Arctotherium simum Cope”
(Naturalist, 1879, p. 791). The earlier one-
page report was during the height of the
Cope-Marsh “paleontological war” over
who could name more vertebrate fossils
(mostly dinosaurs).

The Stanford Grotto had made two 40-

An adjunct of this
archival approach
was the use of
geology. Where
there is limestone
or marble, there
may be caves.
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foot, wood-runged rope ladders and we fas-
tened these together in order to get to the bot-
tom of the 60-foot pit. In the explorations of
the early 1900’s, a star drill was used to cre-
ate two holes that could hold steel rods.
Amazingly the rods were still in the upper
part of the cave and we inserted them into the
holes to secure our ladder. The three of us
then went down to seek the “magic pool.”

What did Art do to save us? Although we
had not fallen going down, we had to get
back up. First, be aware that I was 5 foot 11
inches and around 175 pounds. George was
taller and a bit heavier. Art was a wiry guy,
but not as tall or as heavy as us.

At first, neither George nor I were able to
get very far on the rope ladder. At least in my
case, it was a matter of not yet knowing to
wrap my leg around the rope and onto the
rung from the backside to keep the ladder
from swinging out and away.

Art was able to get to the top of the ladder.
He dropped a rope for us to tie into and he
then assisted us in getting up the ladder.
Even then it was not easy, as almost all of my
climbing effort was in my arms, because my

feet would swing out horizontally and not
give me support. I felt very lucky at making
it and I thank Art.

Old Soldiers Never Die  They Just …...
What about old cavers? Do they seek nirvana
in an untouched cave? The story of Kart-
chner Caverns, Arizona may be close to that.
Not only was it untouched, but it had out-
standing features worthy of preservation,
which has since come about. As a state park
it has an excellent Discovery Center. All that
and less than ten miles off Interstate 10 (the
Old Butterfield Stage Route), and immedi-
ately adjacent to a state highway—an ideal
location for public access.

What has all that got to do with the
Stanford Grotto?

Look at “Kartchner Caverns—Research
Symposium” (Hose, Louise D. and James A.
Pisarowicz, “Kartchner Caverns – Research
Symposium,” Journal of Cave and Karst
Studies, Vol. 61, No. 2, August 1999). Not
only is Arthur L. Lange the author of “Geo-
physical Studies at Kartchner Caverns State
Park, Arizona,” (p. 68-72) but he was in-
volved with the Arizona Conservation
Projects studies that was the basis for the
thoughtful development by the Arizona
State Parks Department.

Now look at the last reference by Lange (p.
72) and note “Wrucke, C.” Yes, the same
charter member Chet Wrucke of the
Stanford Grotto. Now look at the references
on page 101 to “Summers, F. M. and Price,
D. W. (1961).” That is Doug Price who was a
non-Stanford-student member of the grotto.

For Better or Worse
I need to explain how after not being an ac-
tive caver for over 40 years, unlike Moore
and Lange, I got into writing this. It is all be-
cause of Ernie Coffman.

During his California caving days Ernie
became intrigued (and rightly so) with one
cave—Windeler Caverns (Damon, Paul H.,
Sr., Editor, Caving in America, The Story of
the National Speleological Society, 1941-
1991, National Speleological Society, 1991,
p. 350). From that, my name apparently be-
came embedded in his subconscious. When
looking over the membership of the RAS-
CAL senior computer user group (Grants
Pass, Oregon) he saw my name. I received an
email asking if I was the Stanford Grotto
caver by the same name. Subsequently we

Art Lange
descending on a
wood-runged rope
ladder into the
Lost Maiden Pit,
Samwell Cave,
California,
October 1950.
(Photo by George
Moore.)

Art was able to get
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ladder. He dropped
a rope for us to tie
into and he then
assisted us in
getting up the
ladder.
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met up and we visit now and then (I live in
the county to the east). Out of that came
Ernie’s suggestion that I get involved with
this guidebook.

I wish to give thanks to my Stanford
Grotto friends, George Moore and Art
Lange, for their review of this submission. I
am responsible for its final form.

George, Art, and Ray de Saussure also are
part of a lasting NSS legacy—the limitation
on publishing detailed cave locations. In the
1950’s, the above individuals addressed the

issue of cave vandalism in the Stanford
Grotto Monthly Report and the NSS News.
There is a good summary of the hard stance
by the Stanford Grotto in Caving in America
under “Publishing Cave Locations” (p. 292-
293).

I hope that the vignettes presented here
give some idea of what went on at Stanford
50 years back. May all your adventures un-
derground go on as long as that.

I hope that the
vignettes
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on as long as that.
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By Lynn Fielding

Walt Chamberlin, Dorothy Chamberlin, and
Lillian Casler visited the Cave of the Wind-
ing Stair in 1947, a year before the formation
of the Southern California Grotto. After
reading Jack Mitchell’s account of a “bot-
tomless” cave shaped like a bell, they visited
Winding Stair and lowered a microphone
into the pit in an attempt to estimate the
cave’s true depth.

After lowering the microphone further,
and further, and further, they realized that it
landed on a sediment-covered ledge so that
they were not going to be able to obtain a
depth estimate with this method.

On September 29, 1948, William Halliday
organized the first meeting of the Southern
California Grotto. Halliday, then an intern at
the Huntington Memorial Hospital in Pasa-
dena, California, arranged for meeting space
at the hospital. Twenty potential grotto
members were in attendance. Five attendees
were already members of the NSS.

Present were: Biologist Denny Constan-

The Southern
California Grotto

tine, Doctor William R. Halliday, Astrono-
mer Karl Henize, Geomorphologist   Richard
Logan, and Geologist George Never-burg.
Also present at the first meeting were Dor-
othy Chamberlin and Lillian Casler who
would become life-long grotto members.

On November 2, 1948, the grotto began
holding its meetings at the Pasadena Public
Library. It still meets at this location today on
the first Tuesday of each month. The general
meeting begins at 7:15 PM in the auditorium
of the Library at 285 East Walnut Street in
Pasadena, California.

Executive meetings still continue to be
held in members’ homes on the second Tues-
day of the month at 7:30 PM

It was on December 10, 1948 that the Na-
tional Speleological Society officially recog-
nized the Southern California Grotto as the
sixteenth grotto of the NSS.

The official charter was not issued until
July 1, 1958. But the Southern California
Grotto was listed as active from January 31,
1949. Not surprisingly, Bill Halliday served
as the first grotto chair.

The second Southern
California Grotto
caving trip was to
Kokoweef Cave
(Photo by Bill
Halliday)

NSS #16, 1948 to Present

On September 29,
1948, William
Halliday organized
the first meeting of
the Southern
California Grotto
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Early Grotto Cave Trips
The first Southern California Grotto trip was
to Lilburn Cave on October 2 - 3, 1948. Ar-
ranged by Ethelyn Fussell of the Northern
California Grotto, cavers were able to stay
with George Lilburn and Zula Lilburn. Zula
and George had a tungsten mining claim that
included the cave entrance. Many grotto
trips to Lilburn would follow.

November 13, 1948 marked the second
Southern California Grotto trip, and Koko-
weef Cave was the destination. Crystal Cave
Mining Company granted permission for
this grotto trip that included thirty-four
cavers. Unfortunately, only a few hundred
feet of cave passage was explored and the
legendary lost “river of gold” was not found.
At one point in the weekend, the group took
time out to pose for a picture by Walt
Chamberlin’s truck.

Jack Mitchell, the owner of Mitchell Cav-
erns and the Cave of the Winding Stair,
granted the grotto permission to explore
Winding Stair on April 23, 1949. Along with
the ten grotto members on the vertical trip
were a reporter and a photographer from the
Los Angeles Times. An article was pub-
lished in the Los Angeles Times on April 28,
1949.

A second trip, including Bill Halliday,
Pete Neely, Dick Vieth, Ed Heid, and Walt
Chamberlin, was organized to descend the
Great Pit in Winding Stair on May 13, 1949
and complete the exploration of the cave.

Years later, in 1968, the grotto would film
a movie in Cave of the Winding Stair. This
classic footage, illuminated by carbide light,
was the first cave movie filmed in the west
and one of the first in the NSS.

Devil’s Sinkhoele
Another early grotto trip was to the Devil’s
Hole in Death Valley, California on January
23, 1950. Walt Chamberlin, using a diving
helmet, and Bill Brown and Ed Simmons,
who both used scuba gear, made dives in the
cave. Specimens of the pupfish found in the
cave were collected and transported to the
Scripps Institute of Oceanography. These
creatures were unique to Devil’s Hole and
identified as Cyprinodon diabolis.

In November of 1950, Richard Logan led
the first grotto trip to Death Valley’s Titus
Canyon Cave, known for its white aragonite
crystals. The grotto would explore, photo-

graph, and gate the cave for the Park Service.
Logan wrote an article about Titus Canyon
Cave that was published in Desert Maga-
zine.

More exploration by grotto members over
the next few years included: Clough, Erskine
Creek, Held Hole, Titus Canyon, Deep
Creek, Greenhorn, Packsaddle, Church, Sol-
diers, and Crystal 67 caves.

The name of Crystal 67 was derived form
a list originally created by Ervin W.
Bischoff. During the 1940s Bischoff traveled
extensively in California and compiled a list
of caves which would later be known as the
Bischoff List. On this list of some eighty
caves in California, Crystal Cave, also
known as Camp Lena Crystal Cave was
number sixty-seven.

Types of Grotto Trips
Grotto trip were classified as:

• Work trips, type 1
• Open grotto trips, type 2
• Private trips. type 3

Open grotto trips were available to all grotto
members and at least one was to be planned
each month. Private trips were by invitation
only. Members were charged twenty–five
cents per day for each day of the trip. The
cost was fifty cents for non-grotto members.
Drivers typically collected a penny per mile
from each passenger as well.

Grotto Membership
Membership in the grotto increased from the
eight charter members to thirty-four by the
end of the first year. The 1950s saw an in-
crease in grotto membership to fifty.

Walt Chamberlin
looks out the
newly installed
metal door at the
entrance of Titus
Canyon Cave
(Photo by Lillian
Casler).

The first Southern
California Grotto
trip was to Lilburn
Cave on October
2-3, 1948
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Initially, two sponsors and a completed
application form were necessary for a per-
son to become a prospective grotto member.
Once approved, the new member had proba-
tionary status for a six-month period before
becoming a full member and receiving a
membership card. This sponsorship contin-
ued until the 1960s.

The Explorer
Consequently, the Southern California
Grotto began publishing a one or two page
calendar of events titled, The Newsletter of
the Southern California Grotto. This was
followed by two short lived publications the
Pacific Caver and the Pacific Cave Journal.
In October of 1970 the Explorer was first

Grotto patches,
the current one
on the right, an
earlier one on
the left. Both
were designed
by grotto
member Bruce
David

The California Caver
Al Hildinger, a student at Los Angeles City
College, published volume 1, Number 1 of
the California Caver for the Southern Cali-
fornia Grotto in February of 1949. The one
page mimeographed newsletter summarized
recent trips by grotto members announced
upcoming programs and trips. Pearl Herd
and then Lillian Casler, both of whom were
Cal Tech employees, would later serve as
newsletter editors.

Subscription rate was fifty cents and could
be paid in cash or stamps. Richard Logan
maintained the list of subscribers. At this
point, the Southern California Grotto was
actively involved with the Stanford Grotto
and Northern California Grotto (also called
San Leandro Grotto). The California Caver
became a ten page quarterly publication in
January of 1954. It would continue to be the
information source of the grotto until No-
vember of 1957 when the name of the publi-
cation was given to the newly formed NSS
Western Region.

published and became the Southern Califor-
nia Grotto’s newsletter, which is still the
current title. It was Hugh Blanchard, in
January of 1971, who introduced the name
Carbide Calendar to the grotto calendar.
When the grotto purchased a mimeograph
machine in September of 1971, several
pages were added to the monthly newsletter.

The First Regional Meeting
The first California Regional Meeting was
held at Clough Cave on June 25 – 26, 1950
and eighteen people attended. At this meet-
ing, recommendations were made to gate
Clough Cave, Soldiers Cave, and Deep
Creek Cave in order to protect both the
caves and unprepared spelunkers. The

In October of 1970
the Explorer was
first published and
became the
Southern Calif-
ornia Grotto’s
newsletter
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Southern California Grotto had previously
surveyed Clough Cave on May 12 – 14,
1950.

Cave Surveying
In the 1960s, Tom Rohrer and Bill Stewart
would be instrumental in surveying and
mapping many of the caves in Kern and
Fresno counties. In December of 1962, Bill
Stewart would lead the first grotto trip to the
lava tubes at Pisgah Crater. Stan Ulfeldt was
responsible for the first computer assisted
cave map and the generation of a 3-D cave
map. Exploration and mapping of Lilburn
Cave continued over the next decades and
dive trips added to the study of the first flush
and gush spring in the west.

Later Regional Meetings
In 1963, the grotto hosted the Western Re-
gion Meeting in Sequoia National Park at
Stoney Creek Campground. The grotto was
also the first in the west to officially have
members as a part of a cave and mine rescue
team.

Many grotto members would assist with
the Southern California Sea Cave Survey
Project in the 1980s. Millerton, Greenhorn,
the Arroyo Tapiado Mud Caves, and the
Kings Canyon Geologic Area would be
mapped and explored by grotto members in
the 1980s and 1990s. In addition, grotto
members aided in the survey and exploration
of numerous projects in Mexico and Hawaii.

Southern California Grotto hosted the
Western Region Meeting in Sequoia Na-
tional Forest in 1968 and saw a much larger
attendance than in 1950. In 1973, the grotto
hosted the Board of Governors Meeting.
Both William Halliday and Rane Curl (then
NSS President) were guest speakers.

When the grotto hosted the Western Re-
gional in 1981 at Cave City Cave, 225 cavers
attended. Most of the attendees will remem-
ber the on site beef roast and the Jumping
Frog Competition complete with a collect-
able patch.

45th and 50th Anniversaries
On November 12, 1993, the grotto cel-
ebrated its 45th anniversary with a dinner at
Sir George’s Restaurant in Alhambra, Cali-
fornia. Special recognition plaques were
given to Bill Stewart and Hugh Blanchard
for 30 years of grotto service. Bat biologist
Dr. Pat Brown was the guest speaker.

William Halliday
poses for a picture
in Clough Cave
during a trip in
1949. (from Hal-
liday’s photo
collection).

In 1998, the Southern California Grotto
celebrated its fiftieth anniversary and hosted
the Board of Governors Meeting, to share
the event with cavers from other areas of the
country. Dr. William Halliday, as founder of
the Southern California Grotto, was an hon-
ored guest speaker. Halliday focused on the
early years of the grotto. The event was held
on November 7, 1998, at the Huntington
Memorial Hospital where the very first
grotto organizational meeting was held.

The Southern California Grotto still
visits most of the caves today that the early
members mapped and explored. Explora-
tion and surveying, restoration work, and

Patch from the 1981
Western Regional at
Cave City Cave
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Exploration
and surveying,
restoration work,
and conservation
projects are the
main focus of
grotto trips
today.

conservation projects are the main focus of
grotto trips today.

In addition, the Southern California Grotto
was instrumental in the design, fabrication,
and installation of cave gates in Church,
Clough, Crystal 67, Lilburn, Lost Soldiers,
Titus Canyon, and Winding Stair.

As a result of these efforts, many Southern
California Grotto members have been hon-
ored as Fellows of the NSS. Today, member-
ship in the Southern California Grotto totals
more than one hundred.
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 The Hanford Cavers and
The San Joaquin Valley Grotto

A Very Abbreviated History
NSS # 62, 1955–1986

By Bruce W. Rogers

On a warm summer day in 1952, teenager
Tom Chamlee met a group of cavers from
Southern California Grotto.  Enthralled
with caves and cavers, Tom returned to
school in Hanford that fall and managed to
persuade his physics teacher Darrel Tomer
to consider taking up caving so the teens
would be able to explore more caves.

Although it took nearly two years of pes-
tering by his students, led by Chamlee and
Dick Chambers, Tomer finally caved in and
soon a relatively large group of over 30
cavers including both youths and a few
“seasoned” adults were caving. Led by Ted
Carlson and Tomer, whose interest was in
mapping and other studies allied to his love
of physics, they embarked on a series of trips
into some of the major and nearly unknown
caves throughout the Southern Sierra.

For two years the group visited increas-
ingly challenging caves. They published their
findings in the Hanford Caver News, their
newsletter edited by Tomer.  One of their ear-
liest triumphs was making a fairly detailed
map of much of the multi-mile  Church Cave
in Kings Canyon National Park.

A New NSS Grotto
By May of 1955, the initial group of stu-
dents graduated from high school. To con-
tinue caving, they formed a new NSS
grotto, the San Joaquin Valley Grotto
(SJV).  For the next two years the Hanford
Cavers was a school-oriented caving group
consisting mostly of students, but caving
jointly with the SJV Grotto until the two
organizations merged in early 1957.

Both the Hanford Cavers and the SJV in-
terests ran towards the systematic explora-
tion, mapping, and scientific study of the
caves they explored.

Deep and challenging Church Cave, com-
plex and heavily decorated Lost Soldiers
Cave, and the alpine caves in White Chief
Cirque in Sequoia National Park were some
of their favorite spots.  Other trips went to
smaller, but no less interesting caves in the
Southern Sierra such as Packsaddle, Para-
dise (Lost), and Boyden caves.

Further trips ranged as far north as the
classic Mother Lode and Santa Cruz cave
areas with a few joint trips to Carlow’s Cave
and Mercer Caverns with the disbanding
Stanford Grotto.  Their early mapping ef-
forts included Church, Clough, Bodfish, and
Windy Cliff Caves and a joint effort to map
Cave of the Winding Stair with the Southern
California Grotto in 1956.

SJV Grotto began combing the southern
Sierra Nevada and Coast Ranges for new
caves, discovering and mapping Kings
River, Hidden Pond, Wildcat Mountain,
Whale Rock, Rouch, and Panoche Hills
Caves. The group also conducted the first
dye trace through White Chief Cave in Min-
eral King as well as conducting a meteoro-
logical study of Crystal 67 Cave.  Regular
climbing practice trips to local rocks honed
their skills and enlarged their grotto equip-
ment cache.  Tomer took the reigns of the
California Caver editorship for a year, but
the Southern California Grotto reclaimed
the editorship after disagreements over how
it should be funded.

Speleodial and PhotoSpeleodial
In 1955 Darrel Tomer invented a simple and
inexpensive survey device, the Speleodial. It
waws loosely based on the Miners Dial that
allowed more accurate survey than the near
universally-standard Brunton compass.
Several years later, Ellis Hedlund improved
on it, using a collimated light beam and re-
christened it the PhotoSpeleodial.

Both the Hanford
Cavers and the
SJV interests ran
towards the
systematic
exploration,
mapping, and
scientific study of
the caves they
explored.
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 One of the quietest cavers in the group,
Hedlund, went on to become one of the most
prolific cave mappers in the western United
States.

SJV Grotto members expanded their cav-
ing efforts. They explored the granitic talus
caves in Yosemite Valley, located marble
caves along Dinkey Creek in the high Sierra,
and explored the extremely remote Converse
Basin Indian Caves—all the while mapping
as they explored.

By the 1960s the group was venturing fur-
ther afield with Mike Crill rediscovering
McLeans Cave in the Mother Lode country
(it had been “lost” for over 100 years). Hear-
ing of deep caves encountered by oil drillers
in the Kettleman Hills between 500 and
9,000 feet below ground level, Hedlund
pumped the drillers for information. But his
efforts at gaining access were frustrated by
the nine-inch diameter well casing.

Surveying and Mapping
Mapping efforts continued with the mapping
of Crystal Sequoia Cave; recent remapping
efforts by Western Region cavers have
fleshed out the map with even more
passage. Mapping the dangerously deep but
spectacularly decorated Black Chasm Cave
culminated in 1961 by Tom Rohrer.

Meanwhile Hedlund and Tomer led explo-
ration and mapping trips to Sparking Pits, a
series of 100-meter deep caves with quartz-
ite walls, the marble having been nearly to-
tally dissolved away. Other caves such as the
travertine caves on Monarch Divide in Kings
Canyon and 100-meter deep Empire Mine
Cave at Mineral King were discovered and
mapped.

SJV members flocked to the start of seri-
ous exploration in Kings Canyon’s Lilburn
Cave with the indefatigable Ellis Hedlund
taking up as lead surveyor after Southern
California Grotto’s Peter Neely moved on.
Allen Meyer was also very active in the
Lilburn project, discovering the northern
Meyer Entrance in 1968 as well as persis-
tently (and unsuccessfully) digging in prom-
ising sinkholes, chasing the elusive Great
North Cave part of Lilburn. Mike and Lynn
Sims also were exploration leaders at
Lilburn despite also editing and publishing
the Western Region’s California Caver.

Other members found, explored, and
mapped Greenhorn Cave, a large and sport-

ing erosional cave in granite. Darald Yancy
of SJV led the first major cleanup effort in
Lost Soldiers Cave in 1968, a milestone in
western cave conservation. Allen Meyer and
other members of SCG discovered the ebb
and flow behavior of Lilburn Cave’s Big
Spring resurgence the next spring, adding
new energy to the exploration of the south-
ern parts of the cave.

1970’s and 1980’s
By the 1970’s and 1980’s the grotto was
ranging far across the western U.S. as well as
still intensively hunting for new caves in the
Southern Sierra.  Grit Pit, Alvord Mine
Cave, and others were discovered and
mapped.  John Slavin wrote the book Intro-
duction to Caving in 1971. He also provided
facilities and logistical assistance for the
1973 Educational Seminar in Visalia, orga-
nized by David McClurg, chair of NSS Pro-
gram and Activities.

The Sims passed the California Caver
back to Bill Besse (of the Southern Califor-
nia Grotto) a year later, moving up to Oregon
to be closer to the vast lava tube fields.

Members were visiting caves across the
U.S. as well as in the Far Western Pacific,
descending deep vertical caves in Japan and
exploring maze caves in Okinawa. Slavin
and Paul Crawford produced an award-win-
ning half-hour long caving movie, The Wil-
derness Within, in 1982. This film featured
local caves and a strong conservation mes-
sage. Members of the SJV Grotto continued
exploration and mapping in Lilburn and
greatly assisted in the 1979-1980 Cave Re-
search Foundation Sequoia-Kings Canyon
National Parks Cave and Karst Inventory
under the leadership of Bruce Rogers.

By the mid-1980s however, many of the
cavers had moved on. The grotto became in-
active in 1986 after over thirty years of inten-
sive caving and speleosocializing.

San Joaquin Valley Grotto’s legacy re-
mains as a model of dedication to intensive
exploration, mapping, and study of Califor-
nia caves. Ellis Hedlund and Tom Rohrer
initiated project cave mapping in the western
U.S. at the same time as explorers and map-
pers were struggling with similar landmark
projects in the Central Kentucky karst and
other Eastern US cave areas. Truly, the San
Joaquin Valley Grotto participated in a grand
time of western caving.

By the 1960s the
group was
venturing further
afield with Mike
Crill rediscovering
McLeans Cave in
the Mother Lode
country (it had
been “lost” for
over 100 years).
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By David and Janet McClurg

The Early Days
It all began––as they say—back in 1957.
Here in the words of Rane Curl is the birth of
the San Francisco Bay Chapter  He was one
of the chapter founders and the first chair-
man. Before he came to California, he had
been chair of the Boston Grotto.

He writes:

On March 25, 1957, I sent an inquiry to
eight NSS members in the Bay area to
see if there was any interest in forming a
“Bay Area chapter” of the NSS. An or-
ganizational meeting was held on Fri-
day, December 6, 1957, at 8:00 p.m., at
my home at 122 Strathmoor Drive, Oak-
land.

Charter members at that meeting
were: Albert Amon, Arnold Huberman,
Doris Huberman, John Mitchell (Vice
Chairman), Howard Shugart (Secretary-
Treasurer), Rane Curl (Chairman), Kay
Ide Curl, George Taylor, and Robert
Young.

Thereafter, the founding date was offi-
cially recorded as December 1957.

The next chapter meeting was held on
March 25, 1958 at the home of Barbara
Tilden. From then on, meetings were
held monthly at members’ homes.

In the first elections after the found-
ing, the officers became Rane Curl
chairman, Vonnie Hulsizer, vice chair-
man, and Albert Amon, Secretary-Trea-
surer.

Of particular note in the first year––M.
Norbert Casteret, the famous French
speleologist and author of several popu-
lar caving books—met with the chapter
at its November 1958 meeting. He was
touring and lecturing in the States, and

A History of the
San Francisco Bay Chapter

in particular with the San Francisco Al-
liance Françoise.

Chapter vs Grotto
Did you ever wonder why the San Francisco
Bay Chapter is a chapter not a grotto? As far
as we know, there have only been one or two
other NSS chapters. All the rest are grottos.

You may have noted that many Bay Chap-
ter members––including us—take a perverse
pride in being members of a chapter instead
of a grotto. Rane Curl reports that he recom-
mended chapter for the name because he
thought it was more appropriate, especially
in relations with other organizations. The
NSS Constitution refers to its internal orga-
nizations as chapters, not grottos. This is
also what the Sierra Club calls its local units.

You may have
noted that many
Bay Chapter
members––
including us—
take a perverse
pride in being
members of a
chapter instead of
a grotto.

NSS #79, 1957 to Present
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NSS Conservation Policy
Many NSS members might be surprised to
learn that the NSS Conservation Policy was
written by members of the San Francisco
Bay Chapter back in 1960. And it might be a
bigger surprise to find out that the policy has
managed to survive since then without alter-
ation for over forty years.

Again here are Rane Curl’s golden words
on the subject:

The NSS Conservation Policy was writ-
ten by Al Amon, George Moore, and
me. It was adopted by the NSS board on
December 28, 1960, after slight editing
at that board meeting.

I was on the NSS board at that time
(had been since 1959), as was George
Moore. In September 1960, the board
had requested a “code of conservation
ethics” from the NSS Conservation
Committee, then chaired by Bay Chap-
ter member, Al Amon.

I’m as surprised as anyone that it’s
lasted this long without revision.

Vandalism in Black Chasm
Here’s another item relating to conservation
that not too many members may remember.
Rane Curl reported:

I also became the California Region
chairman about 1960. As a result, the
chapter organized the 1960 California
Regional (now the Western Region)
Meeting in Calaveras Big Trees State
Park east of Angels Camp over the La-
bor Day Weekend. It was during this re-
gional that the infamous vandalism in
Black Chasm occurred. An NSS mem-
ber—who was also a rock hound—had
gone on a Black Chasm field trip where
he collected some helictites. Later that
day, he was overheard telling a rock
hound friend about the vandalism. A
subsequent investigation by the NSS led
to his being the first and only NSS mem-
ber ever ejected from the society.

April 1960––Our First
Bay Chapter Meeting
On a personal note––Janet and I joined the
Bay Chapter in April 1960. We had just re-
turned home after my stint as a Foreign Ser-
vice Officer in Germany and Curaçao. I

started caving in Curaçao––a Caribbean is-
land, resting––have you guessed––on a coral
limestone base riddled with caves. (A
handheld flashlight, no hard hat—just a
strong need to get underground. Still got it.)

In 1958, I joined the NSS, Janet in 1966.
Before leaving Germany, we had learned
about the San Francisco Bay Chapter from
the NSS Office. We joined the chapter even
before I had a job or we had a place to live.

When we joined the chapter, it had about
30 to 40 members. Of the 1960’s group, I
think perhaps only Ray and Gale Beach,
Tom Mathey, Ken Laidlaw, Bruce Rogers,
and Ernie Coffman are still around. Over the
years, the membership climbed up to 75 to
100 members, and has remained pretty much
at that level into the new millennium.

Chapter Projects and Activities
A lot of chapter activities have often re-
volved around projects, events, and extended
caving trips. In all of these, a sizable number
of members enthusiastically participated.

A short, representative list includes:

• Black Chasm Diving Project.
• 1966 NSS Convention in Sequoia N.P.
• 1971 Speleocamp at Lilburn Cave.
• Educational Seminars, starting in 1971.
• 1975 NSS Convention at Frogtown
• Guadalupe Mountains Caves
• Twin Lakes Alpine Caves (9,600 feet).
• Onyx Cave and Dantes Descent, Arizona.
• Golandrinas, Guaguas, and Cuetezalan,

Mexico.
• Gaping Holes Lava Tube System Explo-

ration and Mapping
• International Congresses of Speleology be-

ginning in 1981.
• 1983 Bend Convention; Continuing sup-

port for the CRF Lilburn Cave Project
• Continuing support for the several Mexi-

can cave projects
• 1990 NSS Convention in Yreka.
• Continuing support for the CRF Lava Beds

Project
• 2003 NSS Convention in Porterville.

The Black Chasm Dives–
1961 and 1963
The buzz at those early chapter meetings was
all the plans, training, and logistics for div-
ing into the lake in Black Chasm Cave, near
Volcano, California (see Figure 1) using
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scuba equipment.
Both Black Chasm dives were total chap-

ter and regional endeavors. The first dive
capped a two-year effort by Rane Curl and
others to convince the American Cement
Company (the cave’s owner) to lease the
cave to The Nature Conservancy—with the
Bay Chapter serving as the cave’s manager.

The Black Chasm Project was The Nature
Conservancy’s first cave preserve (as far as
we know). Early on, the chapter gated the
cave with a manhole-cover gate embedded
in cement to maintain close control over ex-
ploration.

Purpose of the dives was the hope was that
the divers would find passage at the bottom
leading into more cave above the water. Prin-
ciple divers were Ken Miller and Rane Curl.
Roy Elder was a back up and dove on the
second day. Support troops included Ray
Beach, Roger Brown, Ken Laidlaw, David
McClurg, Alvin McLane (from Nevada),
Gene O’Neill, and Ann Schorske.

Depth of the lake was established at 70
feet in the first dive. Unfortunately, the lake
appeared to simply fill a fissure that nar-
rowed at the bottom and pinched out. But
since visibility was essentially nil from dis-
lodged silt and mud, this was not conclusive
and a second dive was mounted in 1963.

This dive was also a massive effort with
more than 60 people from the Bay Chapter
and all over the state joining in. Alas, it
didn’t bring the hoped for breakthrough
into new passages either. But it was still a
unifying and satisfying experience for all
who slaved away on it.

Other Regional, National,
and Grotto Activities
The Lilburn Speleocamp in the Summer of
1971 was a week long affair organized by
the chairman of the Program and Activities
Committee (aka D. McClurg). It was ac-
tively supported by several chapter mem-
bers, including Stan Ulfefdt, Bruce Rogers,
and Tom Mathey, plus Mike and Lynn Sims
and Steve Knutson from Oregon.

Exploration was the main activity. But we
also had evening slide shows, including a
presentation on speleogenesis by chapter
member George Moore. Future camps such
as those in the Marble Mountains––orga-
nized by Steve Knutson––and others can be
said to trace their origins to this 1971 event.

Another event sponsored by the NSS Pro-
gram and Activities Committee was the
1971 Cave-In or Educational Seminar. It too
became the precursor for future educational
seminars still being held throughout the state
and the Western Region. It had nearly total
attendance by the Bay Chapter and Diablo
Grotto. But there was a big turnout from the
more distant California grottos, plus Mike
and Lynn Sims from Oregon and Charlie and
Jo Larson from Washington.

Finally, there were many notable chapter
social events—like the annual Christmas
Party hosted for a decade or so by the
McClurgs, then by the Frantzes, the Steve
and Barbara Rubles, the Jim and Claire
Lakners, and several others. Plus the Hal-
loween Party––held annually at the Frantz
abode for 10 years at least––which brought
out costumes ranging from serendipitously
silly to barbarously bizarre.

Borderline Hard-Core Caving—
Gaping Holes, The Guadalupes,
Onyx, Dantes, Mexico, and More
But besides seminars and wedding bells, a
powerful lot of borderline hard-core caving
was going on then and continues today.
Monthly trips to the familiar Mother Lode

The moment of
discovery at what
was lated named the
Discovery Entrance
to what became the
multi–mile Gaping
Holes Lava Tube
System. To enter, we
rigged  a line into
this skylight for a 30
foot rappel to the
floor of the tube. But
before desceding,
Ed Chainey (at left)
and Tom Lakner
gardened the area to
rmove loose rocks
and debris. The
smooth log at the
edge of the pit to
protected the rope
from the jagged
edge of the lip
(Photo by D&J
McClurg).
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caves, plus the more challenging Church,
Lost Soldiers, and Lilburn were standard
fare.

Then in the mid-1970s trips began to the
lava tubes in the Medicine Lake Highlands,
the alpine caves of Twin Lakes, and the lime-
stone wonders of the Guadalupe Mountains.
During that first Medicine Lake Highlands
trip, we discovered the Gaping Holes Sys-
tem. It was during a spring vacation when
the Chainey kids (five) and the McClurg kids
(three) were playing hooky from school. Ev-
eryone knew that when the Chainey and
McClurg families got together, you had
yourself a cave trip.

 These trips were always well attended by
other chapter members too—like the
Frantzes, the Lakner brothers (Jim and
Tom), the Bosteds, Mathey/McCoy, Gene
O’Neill, Dale Johnson, Marilyn and John
Tinsley, Shirley and Dave Desmarais, War-
ren Rauscher, Craig Rohrson, and Tom
Briggs.

The week after Christmas was a favorite
time for extended trips too. Like the first and
several more caving-rich trips to the
Guadalupes that took advantage of this holi-
day week. Plus several trips to Onyx Cave or
the 248-foot-deep Dantes Descent in Ari-
zona.

Three-and-four-day weekends were also a
favorite for longer trips. Many Arizona ex-
peditions were squeezed into three and four
day weekends like Thanksgiving and Me-
morial Day. We even did both Onyx and
Dantes on one four-day-excursion and put a
dozen-plus fully-trained vertical members

down that awesome pit as well.
And don’t forget Mexico. There have been

at least two or three chapter trips to Sótano de
las Golandrinas and Hoya de las Guaguas in
the Cuidad Valles area. Plus at least one trip
to Cuetzalan to slosh in the waterfalls,
streams,  and  lakes of  Sumidero  de  Chichi-
casapan, and to discover and drop the 110
foot entrance pit into Tenextepec.

On one trip, as we slogged downstream
about a mile or so in Tenextepec, our spirits
were buoyed with the certainty that we’d bro-
ken into virgin passage. Until—that is—
some one spied a sobering notation smoked
on the wall that read “SpeleoClub Bruxelles,
décembre 1982.” Oh well.

Training A Key Element
The Bay Chapter’s expertise in vertical mat-
ters wasn’t an accident. Rane Curl was chair
of the NSS Safety Committee in the early
1960’s. He began a tradition of practice
climbs at Pinnacles National Monument and
nearby Bay Area rocks.

Then in the 1970’s and 1980’s, a compre-
hensive vertical training program was set up
up which continues to this day. It was this
kind of training that got members ready for
those vertical high jinks in Arizona and
Mexico––plus a few of the 200-foot pits in
Tag Country during conventions and rescue
symposia. The chapter vertical training pro-
gram was conceived mainly by John Tinsley,
Bruce Rogers, and (pardon my immodesty,
D. McClurg). For quite a while it was
monthly trips to Pinnacles and weekly
prusiking practices—in a junior high gymna-
sium in the school district where Janet
McClurg taught (much to the amusement of
the custodians, and the horror of the adminis-
trators who only saw the specter of liability).

Then as now, organizing regular training
sessions is a principal duty of the chapter
vice chair.

It All Adds Up To Active Cavers and
Willing Volunteers
To sum it all up: the San Francisco Bay
Chapter has always been—and continues to
be—a bunch of highly active cavers and will-
ing volunteers. We get underground a
lot.And we’re always willing to lend a hand
when volunteers are needed for local, re-
gional, and national events.

Braiding 1200 feet
of 11-mm PMI rope
after doing the
Rostrum, an 800-foot
free drop in Yosemite.
This was part of  ver-
tical training to tune
up for the deep pits
in Mexcio. At top left
just above the tree
line is 3,400 foot El
Capitan, a favorite
of big-wall rock
climbers (Photo by
Janet McClurg).
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By Morley Hardaker

The 1960’s
During the first months of 1961, a group in
Stockton, California, tried organizing a
caving club called the “Pacific Speleologi-
cal Club.” Tom Gliebe, the principal coor-
dinator, had eight members lined up, but
due to lack of participation and unsuitable
arrangements for holding meetings, the
club failed to gain formal status.

Then, during the winter of 1961, Gliebe
met Paul Damon, a new resident of Sacra-
mento, who had just moved from the east
and was eager to continue caving here in
the west. Paul is credited with convening
the first official meeting in February 1962,
when the first issue of the Valley Caver was
published. Paul was soon elected as chair-
person of the Pacific Speleological Club.
Tom Gliebe was elected as editor, and con-
tinued to publish the Valley Caver as the
club’s official newsletter.

The club, based in Sacramento, soon
changes its name to the Central Valley
Cavers. As regular meetings progressed,
and membership expanded the name was
changed again to the Northern California
Cavers. The club’s eleven members drew
up a constitution and by-laws, then filed
papers to affiliate with the National Speleo-
logical Society, and become a grotto.

On May 1, 1963, the club became the
114th affiliated grotto with the NSS, and
again changed its name, to the Mother
Lode Grotto (MLG). The group started as
most grottos do—just a bunch of spelunk-
ers banded together for the adventure of ex-
ploring caves, with little emphasis on tech-
nical training, conservation, or training and
with no other specific goals at this time.

Mother Lode Grotto
Through the Years

In June of 1963, Tom Gliebe arranged to
have a feature article on spelunking and the
Mother Lode Grotto run in the Sacramento
Bee. The newspaper article drew an amazing
crowd to the meeting following its publica-
tion, including prominent MLG members
to-be, Bill Roloff, his wife Lorraine, and
daughter Lenda.

This was the era of prusik knots,
carabiner/brake bar rappel devices, rope lad-
ders, and cable ladders. The Jumar ascender
had only been out for a short time. Roloff
immediately developed a distrust of this
equipment. He went home and developed a
number of rappel racks and what was later
known as the Mother Lode Grotto Ascender.
His development of this equipment brought
the grotto into the limelight of other grottos
in the national society, as the Mother Lode
Grotto started marketing Roloff’s equipment
to cavers everywhere. Many rappel racks
and over 100 of Roloff’s MLG ascenders
were sold between 1964 and 1969. Roloff
was also responsible for getting the first for-
mal grotto training started on not only his

NSS #114, 1963 to Present

On May 1, 1963, the
club became the
114th affiliated
grotto with the NSS,
and again changed
its name, to the
Mother Lode Grotto
(MLG).
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equipment, on general caving techniques
and safety as well.

By the end of 1963, the grotto had more
than doubled in size due to the article in the
Sacramento Bee. Many of these new mem-
bers were students from the local colleges,
along with, Bill Papke, now our longest ac-
tive member. In addition, there were a few
archaeology students from Sacramento State
College and the fall of 1963, many members
got involved in scientific excavation of arti-
facts from Pinnacle Point Cave. Another di-
version from sport caving came in the later
1960’s, when the grotto was invited to help
to look for and open up new passages in two
commercial caves, Mercer Caverns and
Moaning Cave. In Moaning the search was
to find a supposedly large room somewhere
below the floor of the main room.

The end of the 1960’s marked a large drop
in membership, due to students graduating
and moving away, or being called into the
armed forces. Founder Paul Damon moved
to the east coast. By the end of 1970, almost
all the members of the 1960’s had dropped
out of the grotto.

The 1970’s
The grotto hosted its second Western Re-
gional Meeting in 1970 (the first had been in
1965). The membership boom of 1969 was
short live. Some bad relations with the local
cave owners closed a number of caves, and
cave trips dwindled. Meetings became seri-
ous business with much friction, and no en-
tertaining programs to interest prospective
new members. Many regular members
stopped attending, and newcomers found the
meetings so boring that they never came
back. To overcome this, the MLG instituted
its first board meetings to take care of the
mundane business and thus create more time
at the general meetings for programs and
matters of more to the interest of the general
membership and guests. It was about this pe-
riod when Dave and Sandy Cowan joined the
grotto. Dave Cowan was an inspiration to the
grotto and got cave trips going again and got
many of his friends to join.

One of these friends was Jim Fiack, who
got the grotto involved in meaningful cave
politics. In 1974, the grotto members partici-
pated in the political battle to support Propo-
sition 17, which would stop construction on
the New Melones Dam and declare the
Stanislaus River a “Wild and Scenic River.”

Members passed out leaflets, gave money,
and wrote letters their legislators. In the end,
we lost. In 1975, again, under Jim Fiack’s
leadership, we reviewed an Environmental
Impact Statement submitted by the Ideal Ce-
ment Co., when the company applied to
Amador County to develop a limestone
quarry near Fiddletown.

Our members discovered two Indian ar-
chaeological sites and several small caves in
that area. We filed a Field Archaeological
Site Report on the two Indian mortar sites.
Then there was a letter writing campaign to
congress to oppose the private development
of Mineral King. The grotto’s greatest ac-
complishment was when the Fiacks worked
with state Senator Peter Behr to enact a cave
protection law. Grotto members again wrote
to request that their legislators support Sena-
tor Behr’s California Cave Protection Bill
(Senate 1469), with some of our grotto mem-
bers standing by to be expert witnesses, just
in case the legislators had questions. How-
ever, they were never needed! On September
28, 1976, Governor Edmond G. Brown
signed the bill into law.

This year, MLG took a big gamble and
hosted a “Spring Thing” and invited the en-
tire Western Region. It was held at Bear
River Group Campground off Highway 88 in
the high Sierras. Our grotto wanted to do a
training type “Thing,” but the location was a
gamble in that there were no caves nearby to
attract the “true cavers.” The event boasted
grotto competition in a triathlon, consisting
of a tug of war, relay races, an orienteering
rally, sessions on “the identification and pro-
tection of cave values,” and ended with a live
band.

In 1977, it was our grotto’s turn to host the
annual Western Region meeting. Dave
Cowan, chairman of the event and located
some property on the coast north of Santa
Cruz, leased from Henry Cowell Redwoods
State Park by a local Santa Cruz resident,
who gave the okay to hold the convention on
the property. We made several trips to clear
trees and brush to make room for camping.
On the Friday before the event, some of our
members were continuing preparations
when the local sheriffs department showed
up, threatening to arrest everyone for tres-
passing and illegal cutting of trees. The
sheriff’s office assumed we were the local
hippie population.

In addition, to complicate matters, was the

We reviewed an
Environmental
Impact Statement
submitted by the
Ideal Cement Co.,
when the company
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Indian archaeo-
logical sites and
several small caves
in that area.
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fact that our “local resident” claimed to think
that we would have only a dozen or so
people there. In short, the sheriff cited
Cowan (who honorably took all blame,
rather than the grotto) for several violations
and instructed everyone to leave. Now we
were in a real pickle. Soon 80 to 100 people
would be showing up, and MLG had no con-
vention site to offer. The problem was mi-
raculously resolved when we contacted the
rangers at the Pinnacles National Monument
Campground, who allowed us to move the
event to the Pinnacles. Later, Dave had to go
to trial. The case ended up being thrown out
of court when the judge learned that we were
not the local hippie population, but respect-
able people.

In 1978, a new grotto project was launched
to protect endangered harvestman spiders by
transplanting them from caves along the
Stanislaus River to an abandoned mine
higher up on the hillside. In addition, Frank
Andrews, Eric Popoff, and other members,
started an Amador County cave identifica-
tion program, placing identifying tags in
thirty-two caves.

The 1980’s
The 1980’s saw the grotto’s membership rise
to over 50 members—almost double that of
the 1970’s! We lost our meeting place when
the Sacramento Garden and Art Center
raised the their rental fees. We went through
a number of meeting places before we fi-
nally found a permanent home again, at the
Sacramento Municipal Utility District
(SMUD).

In 1983 the first “Mother Lode Grotto” T-
shirts were made, a black lettering on blue
shirt with a caver climbing through a lime-
stone crack, and one with alternate lettering
saying “Mother Lode Fissuremen,” to sell to
non-grotto members.

The MLG went scientific when the Bad
Air Project was officially founded in March
of 1988. Dave Cowan was project leader and
charter personnel were Paul Greaves, Ted
Zerr, Phalin Klusman, Sandy Cowan, and
the Lankfords. Prior measurements indi-
cated that sufficient data could be gathered
to support a viable report. A number of mea-
surement stations were set in Dragoons
Breath and Keith’s Chasm. The plan was to
take measurements from each station every
month for two years. However, money was
needed to finance this project. New equip-

ment was purchased with the help of dona-
tions from Bill Papke, John DeBoer, Jack
Espinal, and the Hewlett Packard Co. PMI
donated some rope for the project.

The making and sale of two of our more
famous T-shirts (“Support Speleological Re-
search” and the “Foul Air Research Team”
(F.A.R.T.), provided more project funding.

In the late 1980’s members begin partici-
pation in the cave inventory program at Lava
Beds National Monument.

The 1990’s
The NSS National Convention was held in
Yreka, California in 1990. MLG members
presented three papers on the results of the
Bad Air Project:

• Seasonal Variation in Level and Concen-
tration of Carbon Dioxide in Three Bad
Air Caves by D. Cowan,

• The Hazards of Bad Air in Caves by J.
Hildebrand and K. Lankford.

• The Organization and Financing of a
Grotto Project by W. Papke.

Morley Hardaker, Dave and Sandy Cowan
were part of the 1990 NSS convention staff,
with most other MLG members also partici-
pating, doing many needed tasks.

MLG suffered the loss of four active mem-
bers, including our newsletter editor, Kathy
Lankford, when the Lankfords moved to
Colorado and the Cowans finally moved to
West Virginia. The Mother Lode Grotto
patch was designed, and one hundred were
ordered through Bob & Bob. Another fund-
raising effort was created by selling license
plate brackets with the wording “Stalactite/
Stalagmite” and “Carbide In My Blood.”

Finances became an issue, when after hav-
ing paid for bad air equipment, patches, li-
cense plate brackets, and a deposit on a
Speleo-Education Seminar site, our cash
flow was down to double digits. It was de-
cided that some fund-raisers were in order.
Selected ideas were:

• Everyone donate some items to sell at a
flea market

• Hold a grotto Christmas auction.

The auction and flea market were both a suc-
cess, as the flea market made us $470 and
the auction $339.

After the success of Diablo’s Speleo-Edu-
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cation Seminar at Berkeley Tuolumne
Camp, MLG members decided to hold a
similar event to be held at the camp in May
of 1991. More than 150 attended the semi-
nar, and the evening auction raised over
$800, to support the Cal Caver and Western
Region Grants.

30th Birthday Party
As 1992 marked our 30th birthday, a birth-
day party was planned and held at Cave City.
We attempted to locate and invite every past
MLG member that we could find. In doing
this, we found that 292 members had passed
through our grotto since inception. Only two
or three old-timers showed up. Among them
were Keith and Mary McDaniel and Gary
Barrett. However, we received a number of
letters from those who were unable to
atttend. Among them was Karl Smith - NSS
783! He said he was just too old to come.

In 1993, the property owners adjacent to
Rippled Cave complained of people block-
ing their road and having noisy parties.
MLG contacted the cave owner, and with his
permission erected a gate and fence and No
Trespassing signs on the cave property.
MLG holds the keys and controls entry to the
property.

Neighbors were informed that only those
parked inside the gate had permission to be
there. As to any others, the local sheriff
could be called, or other appropriate action
taken. The result was good landowner rela-
tions, and our grotto retained rights to use a
cave that might otherwise have been lost.

In 1994, it came to our attention that some
Sierra Club members were leading “Educa-
tional Caving Trips” to caves that we consid-
ered sensitive. We contacted the leaders, and
persuaded them to take these groups to “junk
caves” where little damage could be done.
We even sent a spy on one of their trips and
discovered that there was little conservation
or education, and that the leaders abandoned
their group to cave on their own. MLG then
contacted the Sierra Club to ask that they put
a halt to this type of trip. The Sierra Club
agreed.

The grotto started compiling a members’
manual, to include such things as: grotto his-
tory, constitution and by-laws, grotto poli-
cies, library and equipment lists, and others.
Upon completion, copies were given to all
members.

It was again MLG’s turn to host the West-
ern Region meeting in 1996. It was held at
Berkeley Tuolumne Camp again, and with
another new T-shirt to commemorate the oc-
casion. Many conservation seminars were
given, including Pat Winters bat conserva-
tion talk complete with live bats. Other high-
lights were the speleo-olympics with new
and redesigned games. And because the
MLG wanted an unforgettable extravaganza,
the real hit was the premier performance of
the MLG’s Unique Dancing Ensemble the
“Cave Pearls” consisting of five MLG la-
dies(?) and a questionable cow(!), doing
their original rendition of Caving Girl! This
group is sure to live on to gain fame and for-
tune for the Mother Lode Grotto.

In 1997, the grotto obtained an E-mail list
server for its membership. Messages went
from here to Switzerland and back, thanks to
Wes Hardaker, through his new job at the
University of Lausanne.

A Cooperative Management Agreement
with the Bureau of Land Management was
signed at last. One of our first tasks was to
field-check areas of BLM land for signifi-
cant cave possibilities. Several members par-
ticipated in the Lehman Cave Lint Camps in
the spring of 1997, and again in 1998.

In the fall, a number of MLG members
helped with the construction of a cave for a
new exhibit to open at the Oakland Museum
in 1998. When the Oakland Museum’s cave
exhibit opened in January, a few of our mem-
bers were on hand in full caving attire, act-
ing as docents at the exhibit on special week-
ends during the following few months.

When one of our members happened onto
a local store selling the now popular LED
lights, our grotto members realized the great
money making potential. Contacting the
manufacturer, and presenting our resale li-
cense number, we were allowed to be a
dealer and buy at the wholesale price. The
grotto became the first to offer these lights to
cavers at a minimal markup, well below the
prices from commercial sources, and still
make money for the grotto. We sold out all
60 lights, brought to the consignment sales at
the NSS convention at Filer Idaho. Over 300
more were sold during the next year.

2000 and On
After Wes Hardaker returned to Davis, tak-
ing a job with an internet company, which (to
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cow(!)
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our advantage) gave his computer server ca-
pability. The grotto list server moved with
him from Switzerland to Davis. Morley
Hardaker then designed and launched a
Mother Lode Grotto web page.

A new research project was started! Mem-
ber Rolf Aablu was engaged in a survey of
arthropod species in the caves of the North-
ern Mother Lode region, including: Amador,
El Dorado, Placer, Nevada, Sierra and
Plumas counties. MLG members are helping
in the placement of traps and in the collec-
tion of specimens. The grotto has also
pledged financial support of $1200 to the
project.

Along with our usual contributions, $500
was donated to the Red Cross New York Di-
saster Relief fund after September 11. We
ended 2001 by making plans for the Mother
Lode Grotto 40th Anniversary celebration.

In 2002, we have an average of 80 mem-
bers as membership started increasing since
the 1980’s—15 to 20 members each decade.
MLG had more than 350 members join over
the 40 years. Our annual Christmas auction
(which at times has grossed more than the
regional auctions), and LED sales are the lat-
est support of the Valley Caver, which has

gone from a two- to four-page mimeo-
graphed newsletter to a quarterly newsletter
with 26 or more printed pages and photo-
graphs. Editor, Bill Papke has also made the
Valley Caver available on CD for those that
wanted it.

40th Anniversary
Our 40th Anniversary was again held at
California Caverns thanks to owner John
Fairchild. Attendees were also given tours of
Black Chasm on Sunday. Attendance was
over 90 members (present and past) with 14
past members showing up including two
members from the 60’s, Ron Ralph and
Mike McEachern.

In 2003 we broke the barrier of 100 mem-
bers. As of March, MLG membership
climbed to 106.

Along with our many projects, a good
number of caves were discovered, explored,
and mapped over the last forty years. The
Mother Lode Grotto looks forward to getting
better and growing in the coming years.
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By Ernie Coffman

History of the Diablo Grotto

Some of the
members partici-
pated in their first
NSS convention in
Sequoia National
Park, in 1966.
There they
learned about
single rope
techniques (SRT),
whereas before
then they were
using rope
ladders.

NSS #148, 1967 to Present

The Diablo Grotto was formed in Contra
Costa County in 1966 and achieved NSS
grotto status in the fall of 1967. With Mt.
Diablo overlooking our homes, there in the
Diablo Valley, it was quite an appropriate
name. Ernie Coffman, the first chairman of
the grotto, had been a member of SFBC and
had tired of going from site to site (SFBC
didn’t have a permanent meeting place until
later in the early 1970’s). A number of
friends—Jerry Sanders, Debbie Larson,
Bruce Davis, Jim Brady, and C. R. Larson—
all had been on caving trips, and were inter-
ested in forming a more local grotto and
that’s how Diablo became a reality.

The paperwork was filed with the NSS of-
fice, including our bylaws and constitution.
At that time, the grotto was very careful as to
who went on a cave trip, and prospective
members were screened very carefully. The
idea was to make sure that everyone was
compatible, safety conscious, and interested
in preserving the cave environment. Our by-
laws required that each grotto member also
be an NSS member, for we believed in sup-
porting our national organization. Some of
the members participated in their first NSS
convention in Sequoia National Park, in
1966. There they learned about single rope
techniques (SRT), whereas before then they
were using rope ladders.

In 1969, we attended a fabulous conven-
tion in Lovell, Wyoming. That’s where the
Gibbs Ascenders, along with the history of
them, was made public. Some of us met up
with the Gibbs brothers and assisted one of
them (Pete or Charlie) getting to the hospital
because of a piece of rope got into his eye.

The Gibbs brothers were didn’t actually
design this device, although most cavers as-

sociate the idea with them. The Gibbs fam-
ily manufactures them and still does.

As the Diablo Grotto participated in cave
trips throughout California—mostly in the
Mother Lode and in Sequoia and King’s
Canyon areas—they met folks from other
grottos. The grotto was inspired to have a
project of their own, because other grottos
were working on their own projects. Their
first major project was mapping King Tut
Cave, outside of San Andreas, as well as as-
sisting the landowner with some other
smaller caves and his water supply problem.
Several members were involved with the re-
covery and removal of Werner Jessee, who
fell 180 feet in Church Cave. This incident
prompted several of us to learn more about
cave rescue. Because of this unfortunate ac-
cident, a few members quit the grotto rather
than face reality in vertical caving.

Windeler Cave
With information from former NSS Presi-
dent and SFBC member, George Moore, we
began a dig outside of Columbia, California,
for a “lost cave,” known as Windeler. It had
been discovered in 1946 by some miners and
then closed under odd circumstance. To this
day, there is only speculation as to what re-
ally happened.

In 1972, with a lot of work, we accom-
plished the re-opening of Windeler Cave.
(NSS News, September 1973). We later
caught two men who had broken into the
cave by cutting the locks, and ended up in
court prosecuting them under the new Cali-
fornia Cave Protection Law. (NSS News,
June 1979).

It was a difficult time in discussing where
we were on our dig. We wanted to ensure
that Windeler had a safe and secure entrance
before announcing that it had been re-dis-
covered. At this same time, the grotto mem-
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bers had been working on the Diablo Light-
ing System, which they presented at the
White Salmon, Washington convention in
that same year. Some of you may remem-
ber the “biggest truck in the campground.”
That’s where we sold our wares.

The New Melones Project
Diablo, along with other grottos in the
Western Region, assisted with the New
Melones project. Several new caves were
discovered during the inventory of cave re-
sources in the Stanislaus River canyon.

This had to be done in a timely fashion
before the New Melones Reservoir inun-
dated one of the finest white water river
runs in the west. At that same time, we as-
sisted in hosting the BOG in Berkeley for
one of their quarterly meetings. Good
times were had at Ken Laidlaw’s home in
the Berkeley hills overlooking San Fran-
cisco Bay. A ravenous crew ended up in El
Cerrito, just down the street from the board
meeting, to imbibe and devour plates of
Chinese food. Then back up to the Laidlaw
lair to drink and talk, way into the wee
hours of the morning. On Sunday, we had
several cave trips into the nearby local
caves, including some in the Santa Cruz
area, south from us, and a favorite locale
for cavers.

The 1970’s
Somewhere in the early 1970’s, a young
fellow by the name of Bob Ehr entered the
halls of Diablo Grotto. Bob had BOG writ-
ten all over his forehead, so we pushed him
into running for office and he won. Many a
laugh was read in Diablo’s National
Speleograph, which was a take-off on an-
other more famous piece of literature.
Doug Bradford—sometimes known as
Brugg Dradford—was a new member in
that same period, too, and assisted with
several projects that the grotto took on, in-
cluding the mailing of NSS BOG literature.

Another project, editing a couple of
Speleo Digests before computers came
along, was a real act of love. Not to be out-
done with this project, young Vern Smith
also took up the longest reins of editorship
for the California Caver, so lots of things
were happening in this period of time for
Diablo.

In the 1980’s, the grotto had a surge of

new members. Grotto caving spread to other
states beyond the national conventions. We
ventured into Nevada, Utah, New Mexico,
Arizona, and of course further afield in our
own state. A young fellow by the name of
Jerry Horn approached us from the Deep
South…and low and behold, he and Janet
Sowers up and married. On top of that, Bob
Ehr and Terri Sensmier got together and they
slipped those rings on the fingers, too!

The grotto was becoming a real congenial
group of cavers. Diablo was represented at
the Far West Cave Management Symposium
and was heavily involved in discovery and
mapping of a number caves in the Marble
Mountains as part of the Klamath Mountains
Conservation Task Force (KMCTF). Not to
be outdone, other members dropped Los
Golondrinas in Mexico.

It was during this period that we saw the
fun-loving talents of some of our members
when they started producing songs for the
NSS Ballad contest. Eventually, the Hodag
Band started taping their songs and music,
for Doug Bradford enjoyed singing and
along with other members of the grotto, like
Warren Hoemann, David and Janet
McClurg, John deBoer, Janet Sowers, Ann
and Peter Bosted, Steve Morgan, Terri
Smith, and Terri Sensmeir. This group had a
number of hits that were favorites at the NSS
conventions, under the name “Hodag.”

Eventually, some of the members moved
on and the band retired, although every now
and then at a Western Regional, you might
hear some of the members humming the
strains of “One Ton of Guano,” “Billy Post,”
“Secret of Windeler Cave,” “Loose Wheel,”
“Caver’s Lament,” “On the Rope Again,”
“New Mexico,” “Nights on White Nylon,”
“Mingus Mt. Melody,” and “Benny Was a
Caver.” A lot of good times came from hear-
ing those songs.

The Mid-1980’s
In the mid-1980’s the grotto continued to at-
tract new folks, too numerous to mention
here, which is too bad since each one of
them added to the strength of Diablo’s char-
acter.  Through the efforts of grotto member
Christopher Richard, who is an aquatic cu-
rator at the Oakland Museum, a new meet-
ing site was established at the Museum. Also
somewhere in this period, two more cavers
joined the ranks of marriage hood, with
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Mark and Sharon Bowers forming a match.
It was almost a catching problem, like when
several of our number came down with kid-
ney stones and were accused of eating some
of the calcite formations in the caves.

But then tragedy struck on September 25th,
1994. Our grotto chair, Laura Kalogerou,
was killed in a car accident while driving
back from an Oakland Raider’s football
game in southern California. Her life was
taken from Merv Martin and the rest of her
family, including her Diablo family. A me-
morial Devil’s Advocate was done in her
honor.

During these years, Diablo was moving in
various circles, with some folks participat-
ing in cave rescue classes, CRF participation
in Lava Beds, and the Lilburn project in Se-
quoia. More people were attending NSS
conventions and being involved in the verti-
cal workshops organized by grotto members
David and Janet McClurg.

International Caving Trips
Diablo entered the international field of ex-
ploration with Vivian Loftin visiting and
caving in New Zealand and then, Borneo.
After that, a Belize group of cavers (includ-
ing Barbara Schaefer, Buck Cobb, Jim
Hildebrand, Joan Kusak, Janet Sowers,
Bruce Hagen, et al) that produces reports
and studies. Others continued to work on our
Windeler project in the Mother Lode area of
our own state.

Chuck Chavdarian, along with Vivian
Loftin and Damian Ivereigh, journeyed to
merry ol’ England to go potholing. In June
1996, David Thomas and Kristin went cav-
ing in Costa Rica. Later that same year, we
saw a good number of Diablo cavers doing
the infamous Neff’s Canyon Cave in Utah.
Jim Hildebrand reported on a Guatemala ex-
pedition, along with MLG cavers Rich and
Midori Sundquist, Jim’s wife Joan Kusak,
their daughter Anne, and several others. Jef

Levin and Charlie Hotz, Dave Furyama, and
others have been caving in Mexico.

Late in the 1990’s, Walt Vennum went cav-
ing in New Zealand. In the past few years,
Diablo has been represented in Cuban caves,
with Vern Smith, Jef Levin, Doug Bradford,
Dave Bunnell and others participating in sci-
entific studies offered by the Speleological
Society of Cuba.

Diablo has continued caving in various
states, not only because of NSS conventions
being scattered around the nation, but be-
cause some business trips for our grotto
members permitted this. There were clean-
up trips to Lost Soldier’s, trips with some of
our leaders volunteering to steer that pro-
gram along.

Christopher Richard involved the grotto in
the creation of a unique museum cave. The
Oakland Museum also mounted a cave ex-
hibit, open to the general public for several
months. Our members participated, as
speakers and guides, demonstrating caving
activities like rappelling and ascending, knot
tying, and of course describing various ad-
ventures. Some of our members have been
involved with the Lechuguilla project in
New Mexico.

Diablo is very fortunate. Mark Fritzke de-
signed the Fritzke Box that you might be us-
ing today. The infamous Dan Smith became
a fire marshal and put together Smith Safety
Products for cavers and fire fighters. At least
seven Diablo members have been named as
NSS Fellow over the years. Several of our
group participate as trustees for Soldier’s
Cave and others have participated in the Bad
Air Studies with the Mother Lode Grotto.
This is only a part of Diablo’s history for
there are too many names of folks that have
come and gone, and those who are just get-
ting into the grotto; and , these too will be
recognized for their contributions to the
Diablo Grotto in the future.
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knot tying, and of
course describing
various
adventures.
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By Paul Lukshin

The Stanislaus Speleological Association,
commonly referred to as the Stanislaus
Grotto, is based in Modesto, California, a
city of 200,000 people located in the north-
ern portion of the San Joaquin Valley in
central California. The Stanislaus Grotto
was chartered in 1967 as the 149th grotto in
the NSS. The grotto formed when Modesto
area cavers—who had been caving with the
Mother Lode Grotto in Sacramento—de-
cided to form their own grotto.

Marshall Bryden was the driving force
behind the organization of the grotto, and is
one of the charter members. The size of the
grotto has usually ranged between 15 to 25
members, with a high of 35 members. Fre-
quently our grotto will join with other
nearby grottos, such as the Mother Lode
Grotto, SFBC, and the Diablo Grotto, for
cave trips and social events.

Throughout the years, the Stanislaus
Grotto has focused on the nearby caves lo-
cated in the Sierra Nevada foothills be-
tween Sonora and Jackson—in the counties
of Tuolumne, Calaveras, and Amador.
Popular caving regions in this area that are
visited include: Camp 9 Road, Grapevine
Gulch, the Rockpile area, and the
Stanislaus River canyon. Longer cave trips
have been made to other caves throughout
California and other western states.

Since its earliest days, the grotto has had
close contact with local commercial cave
owners. For several years the grotto ex-
plored Moaning Caverns searching for the
“large room” rumored to be deeper in the
cave. During this time, the grotto started its
digging activities in search of unknown
cave passages.

In recent years, the grotto helped explore

and map California Caverns (also known as
Cave City Cave), now owned and operated
by the Fairchild family. Throughout the
years our grotto has been active in numerous
cave digs, resulting in an unofficial grotto
motto of “We can dig it!” Digging activity
continues to this day at California Caverns,
with a breakthrough to miles of new cave
passage imminent!

In the 1970’s grotto member Ralph Squire
published “Stanislaus Cave County,” which
described the caves located around the
Stanislaus River canyon area. This booklet is
now considered a valuable resource for area
cavers. The Stanislaus Grotto also assisted
in the inventory of cave resources that would
be affected by the New Melones Dam
Project on the Stanislaus River.

In the 1980’s, following the lead of the San
Francisco Bay Chapter, the grotto started ex-
ploring the southern flanks of Medicine
Lake in northern California for lava tubes.
Over a period of years, several tubes were
explored and mapped. This work continues
today by the Shasta Area Grotto.

Throughout its history, the Stanislaus
Grotto has maintained a register program in
the local caves, monitoring caver visitation
patterns. Some of the collected register in-
formation is almost 40 years old. Cave
cleanup and conservation are also important
grotto activities. Extensive efforts in clean-
ing Crystal Palace Cave and Crystal
Stanislaus Cave, especially the removal of
graffiti from the walls, have made these
caves a joy to visit. Grotto members con-
tinue to be involved in other cleanup and res-
toration projects.

And like cavers everywhere we enjoy eat-
ing, especially at our annual summer
barbeque and also at our Christmas potluck

Stanislaus Grotto History
NSS #149, 1967 to Present
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By Bruce W. Rogers and Pat Helton

As the din of the 1969 school year subsided,
a new NSS Grotto was welcomed into the
Western Region. Merced Cavers Grotto was
largely the brainchild of Norman Herman.
Once bitten by the caving bug, Norm
reached out into the great central valley
community of Merced and retrieved a buck-
etful of cavers.

Most were school students filled with en-
thusiasm, but that was tempered by a core of
adults who were imbued by an equal amount
of enthusiasm. Partly as a result of some-
what limited mobility and partly due to the
youthful nature of the members themselves,
a great deal of Merced’s initial activities was
local in nature. Pot luck dinners, flea market
sales, ice skating parties, and “practice
climbs” in a local barn recalled a perhaps
more nostalgic era of small town community
then missing from the counterculture revolu-
tion sweeping the United States at the time.

Cave Trips
Nevertheless, Merced’s full plate of activi-
ties included trips to the Mother Lode caves
such as Rippled Cave near Volcano as well
as Crystal Stanislaus, Pinnacle Point,
McLeans, Moaning, Heater Caves, and
Crystal Palace along the Stanislaus River.
The youthful Merced Grotto wisely sought
to profit from more established grottos by
making joint trips to Grapevine Gulch caves
with the relatively new Stanislaus Grotto
and to Church Cave with the Southern Cali-
fornia Grotto.

The grotto had sufficient experience to
start undertaking more advanced caving
trips by the early 1970s. The first of these
was a landmark trip to Lilburn Cave in sum-
mer of 1970 where members manned (and

womanned) the cement mixer and helped
pour the new Lilburn Entrance bunker and
gate.

As a reward for all their hard labor, the
seemingly tireless group was taken on an ex-
tended trip from entrance to entrance. Al-
though the trip followed an exhausting
schedule of hard work, the group performed
like troopers throughout the weekend of
building and caving. This turned out to be
their initiation into the world of “Big Time”
caving.

Regional Events
Emboldened by this adventure, the grotto
hosted the 1970 Regional meeting on an is-
land in Lake Yosemite in Merced. Gauging
from the responses of the region members
present, it was a howling success. Merced
Grotto garnered a two-page spread in the lo-
cal papers for another grotto trip to the
Grapevine Gulch Caves later that summer
that boosted their membership higher. Over
the next few years the grotto enlarged their
caving area to include more Mother Lode
caving.

On their first trip to Windler Cave with
Diablo Grotto, members spotted a develop-
ing forest fire and reported it to the Califor-
nia Division of Forestry, thus preventing a
potentially disastrous event. The group be-
gan ridgewalking in the rugged Kings Can-
yon karst areas and visited the remote Kings
Caverns Geologic Area.

In between these endeavors, in January
1972, the Merced Cavers served as the host
for the Second Western Educational Seminar
organized by David McClurg and the NSS
Program and Activities Committee They
were becoming old hands at expertly hosting
events, and, true to form, the meeting facili-
ties were excellent and a huge banquet de-
feated even the hungriest of cavers.

Merced Cavers Grotto
A Short History

NSS #171, 1969–1981

Most were school
students filled with
enthusiasm, but
that was tempered
by a core of adults
who were imbued
by an equal
amount of
enthusiasm.
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Merced’s seemingly non-stop schedule

of cave trips, social activities, and meetings
continued to amaze most of the region. The
grotto soon embarked on weeklong trips to
New Mexico’s Guadalupe Mountains, ge-
ology field trips throughout the Coast and
Diablo Ranges, and still more Mother Lode
caving. The group planned and hosted the
1976 Regional meeting with resounding
success. The socializing, caving, and bot-
tomless banquet again appeared to satisfy
even the pickiest of cavers.

Kings Canyon Caves
The Merced Cavers quickly became
enamoured with the nearby Kings Caverns
area, making it the focus of their develop-
ing mapping and study skills. Repeated
trips brought cave after cave to the atten-
tion of Western Regional cavers as Merced
discovered, explored, and mapped scores
of little known and completely new caves.

With the normal turnover of cavers, soon
Merced Cavers were actively recruiting
new members from the City of Merced’s
recreational programs with a good measure
of success. When the grotto assigned to
hold the 1978 regional withdrew due to
their inability to host such a meeting, it was
to the Merced Cavers that the region

looked. Again, Merced’s ability to apply
themselves whole-heartedly to nearly any
task resulted in yet another outstanding
event, pulled together at the last minute at
Moccasin Point at Lake San Pedro.

By the early 1980s, however, the Merced
Cavers activities declined as their member-
ship dropped. In 1982, the Merced Cavers
Grotto was deactivated after a thirteen-year
run of nearly non-stop activity. Norm
Herman, of course, was at the wheel, active
until the last.

The Contribution of the
Merced Cavers
The lasting contribution of the Merced
Cavers Grotto was two-fold. By exploring
and opening up the Kings Caverns cave area,
they provided an impetus for other groups to
scour the Southern Sierra backcountry for
new or forgotten caves. Perhaps more impor-
tantly, they laid the groundwork for treating
youthful cavers as adults and inducting those
who acted mature enough into the main-
stream of NSS activities.

One could say that the current JSS owes its
origins to the efforts of the youthful Merced
Cavers and their willingness to learn and be
a part of NSS activities, all a result of the
group’s seemingly endless amounts of energy.

Contributions of
the Merced Cavers
include exploring
and opening up the
Kings Caverns,
and laying the
groundwork for
treating youthful
cavers as adults
and inducting
them  into the
mainstream of
NSS activities.

San Diego Grotto History
NSS #205, 1973 to Present

By Tom Gilleland

In the early days, most cavers who lived in
San Diego would drive three hours up to
the Southern California Grotto meetings in
Pasadena. Finally, in 1974, Dave and
Sandy Irving started the San Diego Grotto.
There weren’t many active cavers living in
the San Diego area, and the grotto mostly
consisted of the Irving family and a few
other sporadic members. When the Irvings
moved away from San Diego a few years
later, the grotto became dormant.

Then, around 1990 a core group of cavers
including Rich Breisch, Bob Winkler,
Steve and Mary Koehler, Carl Diaz, Scott

Schmitz, Jim Dolecki, and Rick Geissler re-
activated the grotto. Most of the local cave
trips during this period were focused around
the mud caves of Anza Borrego, the lime-
stone caves of the Providence Mountains,
the sea caves of La Jolla and Sunset Cliffs.
Ray Hardcastle was involved in getting
cavers up to the Church Cave survey. Randy
Pipp rediscovered El Cajon Mountain Cave
by flying over the mountain in an airplane.
And the desert rats, Jim and Carol Dolecki,
ran lots of trips out to the mud caves. Every
few months there would be some longer
trips to the Tucson area caves, the Sierras,
and some sporting caves in New Mexico’s
Guadalupe Mountains.
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But probably the
best achievement
of our grotto is the
total lack of
politics, and the
laid-back
friendliness of our
group.

By Ralph Squire

The Columbia Grotto was formed in 1978 by
Ralph Squire, former chair of the Stanislaus
Grotto, in Modesto. He also had been the
chair of the New Melones NSS Task Force.
It has always been a small informal group of
cavers that live practically on top of the
caves of Calaveras and Tuolumne Counties,
in the Mother Lode area.  The boundary be-
tween the two counties is the Stanislaus
River, now inundated by the New Melones
Dam and Lake.

History of the Columbia Grotto
NSS #255, 1978–1984, 1988 to Present

Because of the modest size of the grotto, it
chose not to affiliate with the NSS Western
Region, since the grotto does not feel up to
hosting a regional meeting. There are about
25 NSS members on the roster. But the ma-
jority are either inactive or are scattered over
a broad area. Meetings, which are still held
at Squire’s home in Columbia, are sparsely
attended.

The chairmen (in sequence) have been:
Ralph Squire, Lisa Woodward, Gene
Rimmer, Jeff Fitzwater and Dave Tebaldi,
the current chair.

Between 1992 and 1996 the grotto start-
ing finding many new local granite caves.
Also, a whole new group of active cavers
joined the grotto including Collin O’Neal,
Tom Gilleland, Tad Gallistel, Steve Riggs,
Chris Young, Kim Koenigs, David Owens,
Dave and Sarah Claypool, Dave
Fredrickson, and Larry O’Brien. Caves
like Midnight Creek, Thunder Canyon,
and Lawrence Welk were discovered and
formal survey projects were initiated.
Lawrence Welk Cave was explored and
mapped just in time for the grotto to help
in a real rescue. Many grotto members
searched for and located four teenagers
who were lost for about 20 hours.

This is also the period where many
members of the grotto took NCRC courses
and got involved with the San Bernardino
Cave Rescue Team. The grotto also ran a
variety of trips to the caves of the southern
Sierras to caves such as Church, Lost Sol-
diers, and the caves of Mineral King.

In the late 1990’s, the grotto spent more
time in the Guads and became involved in
cave restoration trips to many caves in-
cluding Black, Hell’s Below, and
Lechuguilla. About six grotto members
did work at the Carlsbad Caverns Lint
Camp, and David Owens now runs that
yearly project.

For local day trips, the grotto scoured
the area hills and discovered more granite
caves such as Monte Verde, Rockwood

Canyon, Stone Meadow, and Pala Verde
caves. In 1998, the San Diego Grotto
hosted its first Western Regional, held in
the mining town of Julian. We knew the re-
gional was a success when Larry O’Brian
and Kerrylea surprised everyone and got
married at the regional. During the same
time period members caved internationally,
in the Cayman Islands, Australia, Japan,
Malaysia, and England. The grotto also
started visiting and surveying many caves
in Nevada and the Grand Canyon.

Grotto activities continue. Some of the
new active cavers include Sandra and Alain
Goupil, Robert Enright, Jason Ballensky,
Jason Knight, and Mark Kinsey. In the
years since 2000, the grotto has been ex-
ploring the caves of southern Arizona and
Nevada.

There have also been many survey trips
to the caves of southern Utah and the Ari-
zona strip just north of the Grand Canyon.
Four members of the grotto have been in-
volved in a yearly Belize cave survey
project. And, with many grotto members
now having kids of caving age, there has
been an increase in kid cave trips.

The future focus of the grotto seems to be
the caves of Nevada and Arizona, and day
trips to the granite caves of San Diego
County.

But probably the best achievement of our
grotto is the total lack of politics, and the
laid-back friendliness of our group.
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By Liz Wolff

Pre-History of the Shasta Area
Grotto
Before the Shasta Area Grotto (SAG) was
formed, there was a loose association of six
National Speleological Society (NSS)
cavers who called themselves the Gaping
Holes Gang based in McCloud, California.
This group was active between 1979 and
1982, until SAG was formed. There were
few cavers in this area of seemingly unlim-
ited potential, and little was known of ear-
lier explorations. The Gaping Holes Gang
did most of their caving in the Marble
Mountains, Medicine Lake lavas, and the
McCloud formation limestones.
The group began surveying in September
1981 with limestone caves at the McCloud
Reservoir, and then moved into the lava
with in Bobcat Cave in October 1981. At
this time the Gang protected Bobcat and
Rooty-Tooty caves from damage by timber
harvesting directly above the caves. There
was never a newsletter, but an "official" t-
shirt was created. In late 1980 or early 1981
NSS member Claude Smith moved to
Redding, and began caving with the Gang.
Talk of forming an NSS chartered grotto
began.

The Growth of SAG and Local
Interactions
Claude Smith, spark plug behind grotto
formation and first chair, did most of the
work of organizing the grotto. An initial
meeting attended by 12 cavers was held in
February 1982 in Redding to work out a
charter and bylaws for the NSS and we
were officially NSS grotto #289 in March
of 1982. The first organized grotto trip was
to Samwel Cave on Shasta Lake. Claude
began a newsletter called the SAG RAG
during 1982 which continues to this day.
The grotto grew quickly those first years.

Cavers from the coast to the Nevada border,
from Red Bluff and into southern Oregon
joined up.  Meetings were held all over the
north state and we went caving in out-of-the-
way places like Cecilville, Denney, Nevada,
Tule Lake and the north coast, in addition to
the Marbles, Shasta Lake, and Medicine
Lake. Survey projects grew with the diverse
caving areas.

An annual cave conservation weekend
was instituted for February including a cave
clean up and a ski trip. One member has col-
lected information on lava caves in the
northern part of the state in a database.

SAG members have been involved with
other caving groups. In 1990 SAG members
led cave trips and did other mundane, but
necessary, things during the NSS convention
in Yreka, where we gained some new mem-
bers. SAG has hosted three Western Region
events and two April Under-Earth trips.
SAG has cooperated with near-by grottos on
cave mapping and management projects.

A few SAG members are active with Cave
Research Foundation (CRF) projects at Lava
Beds National Monument and other places.
Bats and caves have been of interest to local
groups. Garden clubs, sororities, schools,
and California State Parks have all requested
bat or cave programs. SAG members have
led trips for and given programs to these
groups for many years.

Early on SAG worked with the Nature
Conservancy to map some caves they owned
on the McCloud River. SAG is working on
establishing a relationship with a Native
American tribe because the grotto caves on
tribal land. Private land owners have asked
for their caves to be mapped or to have bats
identified.

In 1998-1999 grotto members were ap-
proached to act as a “cave response team”
during the installation of a buried cable;
members were paid to amaze their supervi-
sors by entering “too small” spaces.

An Overview of the Shasta
Area Grotto's First 20 Years

NSS #289, 1982 to Present
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Involvement with
Government Entities
In the early 1980’s, the grotto was asked for
input for a county-wide cave rescue plan.
SAG's recommendation to the Siskiyou
County Search And Rescue (SAR) group,
was for them to call the National Cave Res-
cue Commission group if a major cave res-
cue was needed. The advice wasn't well re-
ceived. In recent years, with three SAG
members part of the SAR, including the
head of Siskiyou SAR, the grotto has com-
bined vertical training exercises and in-cave
scenarios.

Bat Protection Projects
On the state level the grotto has monitored
bat use of the underside of bridges for
Caltrans as they have tried to work out a
bridge design acceptable to bats. SAG is
uniquely placed in an area where 95% of the
caves are on Federal lands. Contact with the
feds over their caves can't be avoided.  SAG
has invited U.S. Forest Service personnel re-
sponsible for caves to our meetings to talk
about their caves.

The year 1993 brought a request from a
district of the Shasta-Trinity National Forest
for assistant in managing a bat cave. But a
major problem existed: the district ranger
wanted to use the easily traveled, road-side
bat cave as a tourist destination, instead of
sending people to the Lava Beds National
Monument.

SAG's recommendation for the cave to be
gated to protect the maternity colony of
Townsends big-eared bats and winter hiber-
naculum was not favored. Two years passed
before the recommendation to gate the cave
was implemented. The grotto received a let-
ter of appreciation for its efforts.

After many years of writing letters, the
signs promised for the gate and back en-
trance were finally installed in 2001. There
was still great reluctance on the part of the
feds to manage or even acknowledge their
caves, but we are making progress. This
same district has welcomed input on timber
sales and road work where those heavy
equipment-intensive activities would nega-
tively impact the caves. Relations with this
district are improving since they have ap-
pointed one person, who cares about the
caves, to manage their caves and deal with
cavers.

In a 1997 land exchange, the Klamath Na-
tional Forest (KNF) acquired three well-
known and over-used caves. SAG has dealt
successfully with this particular group in
managing the caves involved.

The grotto has helped gate two of the caves
for seasonal bat habitat protection, and peri-
odically cleans up all three. SAG received a
letter of appreciation after the second suc-
cessful gating project in 2001. The KNF has
asked for advice about closing mine adits
and shafts, and usually implemented the rec-
ommendations immediately, either gating or
permanently closing them. This relationship
with the KNF has provided the personnel of
USFS Region 5 with credibility, and has
given the grotto a voice in regional Forest
Service affairs pertaining to caves. Recently
SAG has aided the region's geologist in com-
piling cavers issues facing them before for-
mulating a cave management plan for Forest
Service lands in Region 5.

The Modoc National Forest requested aid
in finding and monitoring bat habitats, and
understanding their caves. SAG has obliged.
Another unit the grotto has dealt with is the
Lassen National Forest. There are many
caves in this district, one developed for tour-
ist use. Lassen National Forest has contacted
us with caves they've found and that need
exploration, mapping or management. These
relationships continue to this day. Individu-
als SAG members have worked with the
Rogue River National Forest also, mapping
a few caves and working to exclude cattle
from an Alpine karst basin.

A few SAG members helped the Redding
Bureau of Land Management (BLM) find
bat observation sites, used when the BLM
hosted a bat symposium. Other activities
with the BLM were installation of bat gates
in three caves on two districts in Oregon.

Several trips have been made to Oregon
Caves National Monument for clean up, res-
toration work, mapping and inventory. Once
a local TV news channel interviewed grotto
members. Various groups moved many tons
of construction rubble and other debris out of
the cave. The grotto chipped old concrete off
walls and floors that hid electrical cables.
Flowstone was scrubbed and old signatures
uncovered. SAG received a certificate of ap-
preciation from the monument in 1998 and a
nomination for a national award for our
years of restoration efforts.



Part 4–Western Region History 169

Summary
SAG's main interest was, and still is, caving.
Over the years people with varied interests
have joined the grotto. These interests include
bat studies, expedition caving (eg:
Lechuguilla, Borneo), cave management and
protection, photography, archaeology, thor-

ough exploration, survey and cartography, resto-
ration, inventory, rescue and vertical training
with Siskiyou County SAR. We have gone from
being a small group with narrow interests, to a
small group with a broader view of our active
role in the caving scene.

The National Park
Service kindly
provided a
meeting place in a
historic building at
Fort Point in
Golden Gate
National
Recreation Area,
fitting for an outfit
whose newsletter
was entitled Short
Rounds.

By Bruce W. Rogers
In the summer of 1983, Bruce Rogers and
Charmaine Legge, Chair and Vice Chair, re-
spectively, of the San Francisco Bay Chapter,
resigned after failing to gain support from the
rank and file to censure unsafe climbing practices
by some new members. During the subsequent
months, a small group of cavers drafted a new
constitution and bylaws, and organized them-
selves into a new California grotto. On May 10,
1984, the pair, along with Jim Cornell, Paul
Decker, John Gardner, and Sandy Hutchins
formed the Golden Gate Grotto (GGG) in the
back room of a vacuum repair establishment in
Millbrae.

The following month the infamous golden-
rod-colored newsletter, Short Rounds, ap-
peared. The second issue dealt with the large
assortment of wildly inaccurate (although
sometimes amusing) rumors clustered around
the grotto’s founding and its philosophy: “The
Golden Gate Grotto is a group of people who
want more from their caving experiences than
mediocrity.” The guiding principle of the
Grotto was responsible caving, open to all, and
a desire to “pay back” the caving community as
a whole by mentoring new cavers and engaging
in useful project cave activities. The Grotto’s
name came from the fact that most of the mem-
bers lived near San Francisco, adjacent to the

Golden Gate proper. The fact that the initials are
shared with the former Greater Guano Grotto
and that both GGG’s had a similar philosophy
was, perhaps, coincidental.

Rogers and Legge had just returned from a
very successful two and one-half month-long
junket through the Central Pacific island nations,
caving, diving, and looking for rusty metal in the
jungle. This semi-hard core attitude permeated
the grotto’s functions throughout its lifetime.
Short Rounds quickly became (in)famous inter-
nationally for tackling subjects most newsletters
were reluctant to discuss. Such titles as “What do
you mean — I can’t go?” “The case for motel ,”
and “Crashing the Subliminal Caver Gender Ste-
reotypes Barrier” were regular fare in the news-
letter for both enlightenment and entertainment.
These articles generated a lot of interesting re-
sponses throughout the U.S. caving community.
A regular series of in-depth cave reports on
“lost” and new caves—“From My Secret Cave
File”—graced the publication as well. A great
variety of articles ranging from serious science,
to in-depth social demeanor, to cooking, filled
the 32-page-long monthly issues of Short
Rounds—“informing the Golden West.
 The grotto regularly held cave and vertical prac-
tice trips—sometimes four weekends a month.
Scores of beginner trips, advanced vertical trips,
surveys, and other project work provided an out-
let for nearly any caving desire and/or ability.
Many new cavers were inducted, trained, and
drilled in the finer points of responsible, conser-
vation-minded exploration. Grotto projects
quickly ramped up to include long-term and ex-
tensive sea cave inventories for the San Mateo
County Beach State Parks, Golden Gate Recre-
ation Area, and Point Reyes National Seashore
as well as reconnaissance of other segments of
the northern California coast.

The GGG attempted to provide ample breath-
ing space between their survey areas and other

The Golden Gate Grotto
Informing the Golden West

NSS #302, 1984–1987
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History of Southern Oregon Grotto
(Formerly Jefferson  State Grotto)

NSS #347, 1990 to Present

The name
Jefferson State
derives from a not-
quite-dead
secession
movement by
which some folks
would like to see
new state called
Jefferson estab-
lished, formed
from sections of
northern
California and
southern Oregon.

groups engaging in similar pursuits. Sometimes
these efforts went for naught due to the other
groups’ sometimes-cavalier attitudes. The Na-
tional Park Service kindly provided a meeting
place in a historic building at Fort Point in
Golden Gate National Recreation Area, fitting
for an outfit whose newsletter was entitled
Short Rounds.

In 1985, the Pacific Basin Study Group, com-
posed of GGG members, was chartered by the
NSS and immediately went tropico and revis-
ited the Central Pacific for a month and a half
of caving and diving. The two trips resulted in a
series of lengthy reports for the countries vis-
ited as well as for serious researchers.

Public outreach talks for the Sierra Club, Na-
tional Park Service, and other caving groups
started becoming interesting distractions from
merely caving. Each April saw a satire issue of
Short Rounds, christened Neap Tides, with
semi-outlandish fiction and art. Working with
the NPS, the main anchors in Lost Soldiers
Cave were replaced in a marathon weekend of
bolting over a 20-meter deep drop with little
protection. In northeastern California, a series
of trips over several years surveyed several
large (ca. 2.5 kilometers long) caves as well as
many shorter ones. The resurvey of Mercer
Caverns in the Mother Lode Gold Country, in
time for its 100th anniversary, was completed
before the cave was shut down to limited off-
trail caving. This complex, kilometer-long cave
had to be painstakingly surveyed using a plane
table since there were so many iron railings and
electrical circuits that any direction was north
to a magnetic compass.

For the next two years the GGG continued in-
tensive caving across California, Arizona, Ne-
vada, Oregon, and New Mexico, punctuated
with trips to the Central Kentucky karst, TAG
country, and Mexico. As always, the editorial

feature trod heavily on sacred cows no one
else would touch. Predictably, there was spir-
ited discussion about said topics. In 1986 the
tiny grotto hosted the Western Regional—in
a ca. 1910 coastal defense bunker complex in
Golden Gate National Recreation Area, of
course

By 1987, several things had become obvi-
ous. First was that the intensive caving
schedule could not be kept up by the four or
five core members of the Grotto. The pro-
duction of Short Rounds was consuming
more and more time as it grew in size and
content, largely written by only three of the
grotto members. More importantly, the
grotto’s goal of raising the consciousness of
the Western Region was nearing a critical
limit. While many cavers in the region pri-
vately supported the responsibility-enhanc-
ing alterations in caving styles and tech-
niques, few were willing to publicly support
or engage in these mores.

As a result, the grotto voted to disband it-
self at the end of 1987. To quote the final is-
sue of Short Rounds, “We could spend weeks
writing boring articles telling you how we ar-
rived at this decision . . . but we won’t. We
could talk some more about the many factors
bringing rapid change (or is it coffin nails?)
to organized caving. . . but you didn’t listen
the first time and we don’t think you will
now either.”  . . . “Most people will only lend
a hand if they can do it: 1) from their arm-
chairs; 2). without controversy, and 3) with-
out endangering their standing with those
who hold the cave gate keys.”

As Robert Heinlein wrote: “When the
need arises—and it does—you must be able
to shoot your own dog.” And you must do . .
.what you think is right . . .of course.

By Ernie Coffman

The Southern Oregon Grotto, as it is known to-
day, started out as the Jefferson State Grotto. It
was formed just before the 1990 NSS Conven-
tion held in Yreka, California  (which is located
a short distanced away, about 25 miles south of
the Oregon-California border).

The name Jefferson State is somewhat contro-
versial. It refers to a not-quite-dead secession
movement by which some folks would like to see
new state called Jefferson established, formed
from sections of northern California and south-
ern Oregon. In fact, as one travels north from
California, you will see that name—Jefferson
State—on several signs and on a barn.
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and Tania Norberg joined the grotto and
helped with vertical training. Ron Osborne
won a patch design contest for the grotto and
his patches were ordered at the beginning of
1993. The grotto continued to think conser-
vation and wrote letters to the Forest Ser-
vice, calling attention to a trash problem in a
closed cave overseen by the agency. The
group was young, but very concerned about
the caving environment. Steve Knutson
worked with the grotto and Oregon Caves,
in this period of time, also.

Ernie Coffman became a new member in
1993 when he moved from California to Or-
egon. He and Marc Sorenson had met at the
1990 convention and Coffman was invited
to join the grotto. Search and rescue training
was discussed, and several members ex-
pressed interest.

A survey was sent out to former members
to gather reasons that they weren’t attending
meetings. The grotto lost its meeting site,
but found new quarters with the Bureau of
Land Management (BLM) in Medford.

In 1994, Bill Fitzpatrick made the motion
to change the name of the grotto to Southern
Oregon Grotto (SOG). So with Shasta Area
Grotto (SAG) and our own acronym, too,
southern Oregon now had two newspapers
to be proud of! The SAG RAG and the SOG
LOG.

The grotto worked with the BLM and a
private landowner, who owns Marble Moun-
tain Quarry Cave. So things were progress-
ing for caving on private lands, as well as
government lands. The grotto put in a lot of
work in both cases, only to have it cease be-
cause of liability issues.

Action over in the Bend area with rock
climbers placing bolts in a number of lava
tubes, was also a concern. This fight went on
for a number of years and the Forest Service
finally had the bolts removed from the lava
tubes. The bolting issue became a discussion
item for the Western Region annual meeting
later on. Bill Fitzpatrick had an MOU signed
by the BLM and it was publicized in a
couple of newspapers in the area. The sign-
ing was accomplished in one of the BLM
caves, No Name Cave. The BLM and the
grotto undertook a gating project to protect
the few bats that were in this cave, hoping
that without the partying, more bats would
return to roost.

An Oregon Caves cave specialist, John

The first grotto officers were Chairman
Mark Sorensen, Vice-Chairman Roger
Kauble, and Secretary-Treasurer Bob
Harvey. Other members were Jerry Foster,
James Olson, Sam Thurow, and Richard
Stahl. The grotto joined the NSS on March
28, 1990. Dr. Steve Cross, bat specialist at
the college also became a member, as well
as a number of others: Chuck Davis, Jerry
Baber, Dennis Flanagan, Kelly Alexander,
Jerry Baber, Claire Cross, and Resa
Kauble. Claire Cross volunteered to edit
the grotto’s first newsletter, Gullom’s
Grumblings.

The grotto contacted Jay Swofford, chief
guide at Oregon Caves National Monu-
ment (OCNM) to offer the grotto’s ser-
vices. The grotto started out with assisting
Oregon Caves in restoration projects and
this attracted more members to member-
ship.

Bill Kenney and Bill Broeckel from
Shasta Area Grotto (SAG) joined in the
project at Oregon caves. The group re-
moved debris, moved boulders, and and
dug out old flashbulbs that folks had
thrown behind rocks on tourist trails. SAG,
located just to the south in northern Cali-
fornia, offered participation in joint trips to
Nevada, as well as other nearby caves in
their area. Several grotto members at-
tended their first NSS Convention in
Yreka.

In the latter period of 1991, new mem-
bers Matt Chastain, Dan Weber, Dan
Tillotson, Bill McGahey, Cheryl Kenney,
Ron Osborne, and Frank Hearrell. Several
of these had found out about the grotto
through advertising in the local newspaper,
or because grotto members had spoken at
some of the local high schools. The grotto
continued with restoration projects at Or-
egon Caves. The 29 members on the mem-
bership list in 1992 planned a season of
caving activities. Plans included trips to
Lava Beds, and work in the Marbles
Mountains as well.

A photo-monitoring project at Scorpion
Cave was undertaken, under the auspices
of the Forest Service. Scorpion is right on
the border of California, although you hike
into the area through the trails in Oregon.

The grotto worked with the Boy Scouts,
and incorporated them into the Oregon
Caves restoration project, as well. Warren
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Roth, even joined the grotto. It was during
this same time frame that a great number
of “wannabe” cavers found the grotto be-
cause of publicity in local newspapers. At
one time, the grotto had 50+ members,
most of who have moved on into other
activities.

In the late 1990’s, the grotto assisted the
Forest Service and BLM, along with
SAG, placing a bat-friendly cave gates,
two in southern Oregon and two in north-
ern California.

As 2002 comes to an end, membership

Action over in the
Bend area with
rock climbers
placing bolts in a
number of lava
tubes, was also a
concern.

The Short-Lived History of the
Shascade Caving Society

 NSSS # 386, 1993–1997

By Jim Wolff

The Shascade Caving Society (SCS) was a
group of 40-plus cavers, based in Redding,
California. The caving club was active
from 1993-1997. The members’ ages
ranged from late teens to early 40's. But,
we can’t talk about the SCS without first
describing the founder of the caving club,
Dave Pryor.

Dave Pryor (1952-1997) was the fire, the
drive behind everything the club did. Father
to two caving daughters (Chavon and April
Dawn), he motivated his people to excel in
their caving endeavors. He took trained the
Shasta County Search and Rescue group in
single rope technique, directed mock cave
rescues, and was involved with at least two
real cave rescues. Dave was primarily re-
sponsible for getting an immediate re-
sponse from the Forest Service and the
Shasta County Sheriff in dealing with un-
lawful activity in a recently discovered
limestone cave.

Within a short time of his action, this
cave was gated. Lucky thing too, because
the vandals got off too easy in their crimi-
nal sentencing and were free to roam
again—only one year later. Within a short

time, Dave was writing the wording for a
MOU between the Forest Service and the
Shascade Caving Society, plus he devel-
oped a management plan for their new
cave.

Along with his faithful wife Ellen
Nielsen, he was in a very active role of cave
conservation, dealing directly with the For-
est Service. The year that Dave died, they
were into their second year as an NSS In-
ternal Organization, the Shascade Conser-
vation Task Force.

The constant contact with the Shasta/
Trinity National Forest forced the Forest
Service to realize that they had a valuable
resource to manage, the caves, and that the
cavers were their most valuable assets in
management. Dave replaced two gates in
Samwel Cave--all this for free! The Forest
Service saw a lot of volunteer time from the
cavers during those few years.

Dave was a Dive Master, and used his
skills to push Hall City Cave through past
one air bell to a nice room, but didn't cave
in the free air, because leaving muddy
tracks on the flowstone wasn't his way, so
returned back on his dive line. That section
of the cave remains to be mapped.

has waned for various reasons. Some mem-
bers moved away, while others just moved
on to other activities. The officers of the
grotto tried keeping the group together, but
when it became smaller and smaller, our
meeting sites disappeared as well.

We finally ended up at the White City
Domicilary at the Rogue Community Col-
lege building. Of the original members, none
participate today. Only Bill Kenney goes
back to the early days of the grotto. Several
of members belong to SAG, so caving will
still go on in this region.

The constant
contact with the
Shasta/Trinity
National Forest
forced the Forest
Service to realize
that they had a
valuable resource
to manage, the
caves, and that
the cavers were
their most
valuable assets in
management.
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By Samuel Kilian

If it had not been for a chance encounter the
Desert Dog Troglodyte Grotto would never
have been formed. How often does it hap-
pen that you go to your local hardware
store to buy a few nails and leave with a
caving buddy instead of the nails?

In early 1996 Samuel Kilian walked into
Doug Billing’s hardware store and the two
met for the first time. No, they did not talk
about wrenches and nuts and bolts, but
about caving, a shared experience.

They had both been caving for years and
now seemed the right time to take that in-
terest one step further. Together they vis-
ited some local grottos in hopes of joining
one. But they were disappointed by the
politics that they saw there. So they de-
cided to form their own grotto. In January
1997 the DDT Grotto was formed with five
members – Doug Billings, Mike Casanova,
Samuel Kilian, John Norman and Malini
Kilian.

In the first few years the group organized
many local trips to places like Cave of the
Winding Stair. We also started an annual
“Kid Trip” to Pisgah Crater. Kids of all
ages from  2 to 52+ have participated in this
trip. Over the years many of our members
have attended NCRC. Thanks to this train-
ing, we have been capable of “pulling out”

friends in need!
As the grotto grew in numbers (and funds)
we were able to donate funds and labor to
the gating project of Clough Cave. We also
expanded our trips to Sequoia National Park,
visiting caves like Crystal Sequoia, Lost
Soldiers, and Palmers Cave. We found many
friends and opportunities for caving after at-
tending a regional event in Arizona. Since
then we have enjoyed caving in many fine
caves in Arizona and Nevada.

The grotto officially joined the Western
Region in 2001, and in October 2002 the
Desert Dog Troglodytes hosted their first
Western Regional Meeting in Twentynine
Palms, which was a great success. Recently
many of our members have been caved
abroad, in countries like France and Belize.
Grotto members serve as trustees for Crystal
Sequoia and Soldiers caves located in the
Sequoia-Kings Canyon National Park.

Still, we are a young grotto. Our member-
ship ranges between 20-30 members. That
includes people from Greece, England, Ger-
many, Japan, Mexico, India,  and elsewhere.
We are still growing and will continue grow-
ing for many years to come.

Our hopes are that this grotto remains a
very open and diverse group of people
whose focus is not only on conservation but
also on caving, and the exploration and the
future enjoyment of others.

History of the Desert Dog
Troglodyte Grotto

In early 1996
Samuel Kilian
walked into Doug
Billing’s hardware
store and the two
met for the first
time. No, they did
not talk about
wrenches and nuts
and bolts, but about
caving, a shared
experience.

NSS #409, 1997 to Present

All this sounds like a one-man show,
right? Well, in some ways it was. Thank-
fully there were several active and de-
voted cavers that added their own talents
to make the club work well. Janet Henry,
for example, edited the grotto newsletter
(The Dweller) from 1993 to 1997. Al-
ways being cavers, most SCS members
just wanted to go caving, so it took a
good leader to keep everyone focused,
productive and trained-up in the skills of

vertical caving and rescue. So, it grieves me
to see the little club whither and die along
with Dave. The history of SCS shouldn't just
stop there.

Most recently, Dave’s oldest daughter,
Chavon was still trying to get enough NSS
members to get the SCS reactivated as a I/O.
They have been doing a little caving together
lately, and are actively recruiting and train-
ing new members.
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AN OVERVIEW OF
CALIFORNIA

NSS CONVENTIONS
1966, 1975, 1990

By David McClurg

1966 Convention
Sequoia National Park,

California
June 11–19, 1966

Go West Where the Big Ones Are—
Big Trees That Is

Among other things, the twenty-fifth anni-
versary convention in 1966 proved that the
National Speolological Society had become

truly national in scope. It was the first con-
vention held in a west coast location—Se-
quoia National Park, California.

Headquarters was at Giant Forest, a vil-
lage with a lodge, cabins, stores, and lots of
camping among the giant sequoia trees. The
surrounding area provided caving opportu-
nities varying in altitude from 2,000 to
12,000 feet in elevation in the unsurpassed
natural beauty of the high Sierra.

A full convention committee of cavers
from the California Regional Association
working for over two years under the direc-
tion of David McClurg made this convention
a success. Numerous displays and literature
sales were made available, and the photo sa-
lon was highly praised. A sense of history
for the organization with the 25th anniver-
sary became a theme of which all could be
proud.

Pre- and post-convention field trips began
on Saturday, with outings to Lilburn.
Church, Clough, and Lost Soldiers Caves,
organized by field trip chairs Tom Rohrer
and Ellis Hedlund. Opening session and an-
nual business meeting began on Tuesday
morning. Movies and campfires were pro-
vided each night at the campgrounds. Papers
were presented in the Recreation Hall on
Wednesday and Thursday. Other seminars
were presented on Friday. Evening activities
included movies, a hootenanny and square
dance, slide shows, barbecue, and hours of
socializing.

Some highlights of the event included visi-
tations by the wildlife (including bears),
wild open truck rides on narrow mountain
roads, midnight letter writing to Secretary of
the Interior Stewart Udall to protest the dam-
ming of the Grand Canyon, and a tour of
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Crystal Sequoia Cave.
General sightseeing and family hikes filled

in any spare time a member might happen to
find. Janet McClurg conducted a babysitting
service and nursery school—the first to be
offered at an annual convention. One day a
bear cub made an unexpected visit to the
school, attracted by the children’s colorful
beach ball. This giant teddy bear managed to
quickly deflate the ball, while the fascinated
kids and teacher watched from the safety of
a nearby cabin. Soon the cub was summoned
by his watchful mother and made a quick
exit back into the forest.

The formal program ended Friday evening
with the banquet. John Cooper was Master
of Ceremonies. William Stephenson,
founder of the NSS, showed slides of early
conventions and spoke on the history of the
Society and its ties with the present. The
weekend was left for returning home and for
any last minute cave or sighseeing trips that
anyone wanted to make.

The 368 registered for this far western
event made it one of the largest conventions
ever help up to that time anywhere in the
country.

Note: It may not be generally known that this
was only the sixth NSS convention to be held
in the summer months. The first was in 1960
in Carldbad, New Mexico. Summer conven-
tions were also week-long affairs. Before
that most NSS conventions were only three-
or-four day events (Thursday–Sunday or Fri-
day–Sunday) and were held in April, often
in hotel or resort.

1975 Convention
Angels Camp, California

June 21-28, 1975

Frog Town

The 1975 convention was originally planned
by the San Francisco Bay Chapter to be held
in Ely, Nevada and Lehman Cave National
monument with Ken Laidlaw and David
McClurg as co-chairmen. But logistics prob-
lems with the great distances to Ely plus in-
adequate facilities caused this idea to be
abandoned only a few short months before

convention time.
Then a three-man chairmanship (David

McClurg, Bruce Rogers, and Gene
Patterson) took over. On short notice, they
created a splendid event at Frog Town in
Angels Camp, Calaveras County, California.
Frog Town is the Calaveras County Fair-
grounds, site of the annual frog jump con-
test, which was the subject of the famous
Mark Twain story “The Celebrated Jumping
Frog of Calaveras County. The fairground at
Frog Town is well isolated from surrounding
habitation and provided ample stomping and
roaming room.

Because many cavers would be coming
through Utah and Nevada on the way to
California, Bruce Rogers conducted pre-
convention trips to caves in those states. The
Oregon Grotto led trips to the lava caves of
the Saddle Butte System and Malheur Cave,
Oregon. Trips to the many nearby Mother
Lode caves were conducted pre and post
convention as well as during the week.

The opening session and annual business
meeting marked the start of the formal pro-
gram on Monday morning. The Safety and
Techniques Committee under Donna
Mroczkowski provided a vertical training
course and sessions for those who were not
as politically minded. A Beginner’s Short
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Course was run by David McClurg.
The exhibits hall provided for the publica-

tions sales, a bazaar, display spaces for pho-
tos as well as arts and crafts, and an opportu-
nity to exchange ideas. Many fine papers
were presented in the sessions.

Speleo workshops were held for grotto
editors, youth groups, cave registers, cave
owner relations, and caver classifications.
There was also a four wheel drive meet, a
tour of New Melones Dam, a geology raft
trip, a speleolympics, and tours of Moaning
and Mercer Caves, two nearby show caves.

The bonfire—and Ken Laidlaw’s roaming
beer truck—helped to prolong the evening
social festivities. The Howdy Party on Tues-
day night was expanded to include a Save-
The-Caves talent show, a beard growing
contest, cave ballads, and tall tales. Roller
skating at the fairgrounds rink followed, an
event that proved extremely popular.

Thursday night was the ever-popular
photo salon. Friday evening’s annual ban-
quet was a western style cookout with chefs
from the San Francisco Bay Chapter and a
mystery Belly Dancer (actually LaRhee

Parker of SFBC). Guest speaker William
Krause, from the Bower Cave Diving Group,
excited the membership with “Ootens: Cave
Diving in the Mother Lode’s Bower Cave.”

1990 Convention
Yreka, California

July 9-13, 1990

Where the Lava Meets the Limestone

The 1990 convention was held near Mt.
Shasta in the historic mining town of Yreka,
California. The High School and Commu-
nity Center served as headquarters.

Chairman Michele Richardson provided
an area complete with limestone, lava, ice,
marble, and sea caves, as well as many other
features of natural beauty. Ample camping
was available in the Siskiyou Golden Fair-
grounds. Activities began on
Sunday with the geology field trip, featuring
the lava beds in the area around Mt. Shasta
and the Medicine Lake Highlands. The
Howdy Party at Greenhorn Park was an ex-
cellent barbecue. Logo imprinted mugs were
given to the 878 registrants to help consume
the liquid refreshments and to help reduce
litter.

Temperatures rose above 100 degrees each
day, and many chose to attend the sessions in
the air-conditioned Community Center. The
Poultry Barn was the setting for new records
in the vertical contests. It was also the site of
the popular Vertical Techniques Workshop,
coordinated by David and Janet McClurg
and volunteer instructors fom the Vertical
Section. Due to high demand, both morning
and afternoon sessions were held.

Over 300 cavers took memorable trip to
Shasta Caverns on Tuesday—across the lake
by ferryboat then buses up the mountain to
the entrance. A SCUBA-Diving–bus that
rolled into the lake, made the trip even more
memorable. It was fortunate that no one was
injured.

The Friday night banquet was on china
with crystal and linen. Speakers included the
local mayor and Ronal Kerbo, Carlsbad Cav-
erns cave specialist and Honorary Member
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of the Society.
Kerbo’s talk on the new Federal Cave Pro-

tection Act created much interest. To wild
applause, he concluded his remarks with this
comment:

“This new cave law talks about protect-
ing significant caves. As far as I’m con-
cerned, any cave is significant.”

___________________________________________________________________
These articles originally appeared in Caving
in America, The Story of the National Spe-
leological Society, Paul H. Damon, Sr., Edi-
tor. Reprinted with permission and copyright
© 1991 by the National Speleological Soci-
ety, Inc.
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General Caving
Information

The theme of the 2003 Convention is con-
servation. Please consult this guidebook
for our conservation plan. We want all con-
vention participants to enjoy the caves of
the Sierra, but we also want the caves to
emerge from convention with no damage
or degradation of any sort. Help us protect
these wonderful caves, and have a safe, en-
joyable trip underground!

• Trips to many caves (though certainly not
all), including Soldiers, Crystal 67,
Church, and Lilburn are led. Trips will
generally meet at the trailhead, although
some Crystal Cave trips will meet at a
road gate.

• The best places to get trip information
will be the trip desk near registration at
the College. The campground and all
sessions are close by. There you can sign
up for trips and get information on the
caves and the parks. Information on other
activities such as hiking in the mountains,
and swimming will also be available.

• Many of the cave trips involve long hikes
and drives. Luckily, the mountain scen-
ery is often fantastic and many routes go
through groves of enormous, beautiful gi-
ant sequoia trees.

• Many caves (Crystal, Palmer, and others)
have flagged trails. Always stay on the
trails.

• Some caves have other conservation re-
strictions, such as boots off, or limited
numbers of people at one time in a frag-
ile room. Always follows these rules.

• Many Sierra caves are cold and wet and
require PVC or wet suits. Carefully read
the description of your cave trip to make
sure that you have the correct equipment
to be comfortable and safe.

• The hikes to some caves are steep and
hot. Be sure to have plenty of water, food,

sunscreen, and a hat. Because of these
hikes, some trips (Palmer) will leave very
early. Some hikes (Soldiers and others)
will require walking through poison oak.
Other trips are overnight and require back-
packing (Lilburn and Mineral King). Con-
sider the trip that you go on carefully.

• Caves in Mineral King (White Chief, Cir-
que, Panorama) are at high altitude. Con-
sider camping the night before your trip
in Mineral King to allow some adjustment
to the environment, and so that you can
make an early start the next morning. Or
consider backpacking into the mountains.
The scenery is beautiful!

• Wildlife is very common in these parks.
Enjoy the bears, deer, lions, marmots,
eagles, rattlesnakes, etc. But, park animals
are wild animals. Never feed or approach
any park wildlife. While in the parks and
the mountains you must follow all bear
regulations. These exist to protect you,
your car, and the bears. Bears generally
cause more than $50,000 in damage to cars
each summer in Sequoia and Kings Can-
yon. In many campgrounds all food and
items of scent must be removed from your
car and at most trailheads it is recom-
mended.

• There will be road construction around
Kaweah Reservoir near Three Rivers, in
the park along the General’s Highway be-
fore Giant Forest and the Crystal Cave
road, and in Grant Grove near Lilburn and
Church caves during the summer of 2003.
Check on road conditions and construc-
tion delays at the Trip Desk before head-
ing out from Porterville to insure that you
meet your group on time.

• Park and National Monument entrance fees
are required at Ash Mountain on Highway
198 and Big Stump along Highway 180.
The fee is $10 per car and is good for seven
days. Keep your receipt!
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Introduction:
The Southern Sierra Nevada of California is
blessed by the presence of more than 300
caves including many of the longest caves in
the state. Unfortunately for convention plan-
ners, many of these caves contain delicate
mineral, biological, paleontological and
other features. NSS conventions have a long
standing reputation of causing inadvertent
damage to featured caves.

Our goal for the 2003 Convention is to
provide for a diverse set of sport caving ex-
periences during convention week, while
causing no damage to any cave in the area.

Causing no damage is particularly impor-
tant because many of the caves in the area
are in Sequoia and Kings Canyon National
parks and Giant Sequoia National Monu-
ment where strict rules on cave management
and protection are in place.

In addition, other caves are on Bureau of
Land Management Land and in a state forest
where restrictions and requirements are
placed on caving activities. In light of this
reality, caving outings at the 2003 Conven-
tion will be carefully managed.

General Principals:
• All existing cave management plans and

policies for Sequoia and Kings Canyon
National Parks, Giant Sequoia National
Monument, Sequoia National Forest and
Mountain Home State Forest will be fol-
lowed and adhered to by all convention
sponsored caving trips. This includes re-
strictions on party size, number of trips and
closed areas.

• Due to the complicated management re-
quirements for many caves (trip leaders,
flagging trails, closed areas, etc) and the
isolated location of many cave entrances,
trips to most caves will be lead. Specifi-
cally land management agencies require
trip leaders at Crystal, Soldiers, Crystal 67
and Church caves. In addition trips will
be led to Panorama, Palmer, Paradise and
Carmoe Crevice.

 • Trip leaders will be actively trained for
both conservation and safety practices for
many caves. This will include plans for
some specific caves such as Soldiers and

Cave Conservation
for Convention-Sponsored Trips

Church. Training and information dissemi-
nation will occur at Trustee weekend meet-
ings and other weekend training sessions
held solely in preparation for convention
as well as by letter and in the Cal Caver.

• Caves with un-lead trips will be Greenhorn,
Millerton, S. Fork caves (Overhang, Hid-
den, ohers) White Chief, Cirque, Marble
Falls caves (Marble Falls, Wild Child, etc)
Packsaddle, Beauty, Kings River caves
(Windy, Bear, and so on) and Twin Lakes
caves (Meander, and others). In general
these caves are easy to find, have few fea-
tures that are delicate and are not tightly con-
trolled by local land management agencies.

• In keeping with agency policies and the
need to protect caves and bats, Hurricane
Crawl, Weisraum, Beulah, 18th Hole,
Deep Creek, and Hummel’s caves will be
closed during convention. An assessment
of bat use of Clough Cave in August of
2002 will determine its suitability for use
during August 2003.

 • Many, many other caves will not be vis-
ited due to their remote location, small
size, or limited interest.

• Cavers visiting featured caves (particularly
on led trips) will be expected to follow all
rules for the caves visited. This includes
following flagged trails, no entry into
closed areas, restrictions on party-size, and
restrictions on the number of people in a
room at one time in a few caves. Cavers
not following these rules will be asked to
leave the cave by trip leaders and may be
prosecuted for violations of Federal Law
under Code of Federal Regulations 36.1.

• All information packets for led and non-
led trips handed out at convention will con-
tain a one-page letter on Park Service
letterhead insisting that visiting cavers fol-
low the rules designed to protect area caves.

 • Information about cave restrictions will be
included in any NSS News articles describ-
ing convention caving, on the convention
web site, and on displays at convention.

• Other activities besides caving will be
prominently advertised both before and
during the convention, to provide attrac-
tive alternatives to caving for convention-
goers.

Our goal for the
2003 Convention is
to provide for a
diverse set of sport
caving experiences
during convention
week, while
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By Roger Mortimer

Altitude
Many caves in California are located at high
altitude. The Mineral King Caves are the
prime example for this convention. Time
spent at altitudes above 8000 feet put people
at risk for altitude sickness such as:

• Acute Mountain Sickness (AMS)
• High Altitude Cerebral Edema (HAPE)
• High Altitude Cerebral Edema (HACE)

AMS is the mildest forms and includes nau-
sea and headache. HACE and HACE are
more severe forms of altitude sickness with
severe headaches and confusion or severe
shortness of breath secondary to fluid
buildup in the brain and lungs respectively.
AMS is more of a threat after a rapid climb
to altitude.

Acclimating for a night at medium altitude
may reduce the risk of illness and increase
your functional capacity at altitude.

Those that have had problems with alti-
tude in the past may benefit from a prescrip-
tion diuretic called acetazolamide. The treat-
ment of any of the above is to get to a lower
altitude as soon as possible. Alcohol will not
treat this!

Bottom line: if you go caving at Mineral
King, drive there the night before and camp
at the campground at 7500 feet, then get up
and cave at 9800 feet the next morning. It’s
what the locals do.

Poison Oak
The lower altitudes of the Sierra are a haven
for poison oak. Closely related to poison ivy
and poison sumac, contact with it gives simi-
lar symptoms of itch and blisters. Not every-
one is susceptible but previous immunity is
no guarantee for the future.

The best prevention is to avoid touching
the plants. A cream of five percent
bentoquatam (Ivyblock) may offer partial
protection. Once on the skin, the oil
(urushiol) is quickly absorbed. Soon after
exposure, soap and water may remove it.

Any oil on clothing can get on skin later,

Be Aware: Health and
Other Warnings

even months later. The typical rash of poison
oak is an extremely itchy set of small blis-
ters, often in a line. Mild cases can be treated
with calamine lotion and oatmeal soap. An
antihistamine like Benadryl at bedtime will
help with the itch at night. A severe case will
require steroids.

Once you have a rash it is not contagious
but anyone handling clothes or other objects
with the oil on them can get new cases. Be
especially wary of any dogs that have been
running in the woods in a poison oak zone.

Sun exposure
There is very little cloud cover in the San
Joaquin Valley in the summer. Unless you
are already very sun exposed you will burn
after prolonged time outside.

At altitude there is even less ultraviolet
light filtering. Hiking to higher elevation
caves puts you at increased risk for sunburn,
especially if you are in a zone where the sun
reflects off of the marble (like White Chief).

Protect yourself with sunblock and a wide
brimmed hat. Apply the block prior to sun
exposure. Reapply it at the intervals recom-
mended by the manufacturer.

Especially when you will be subject to re-
flected light, wear sunglasses with 100%
UV filtering. Once burned, avoid more sun
exposure. An aspirin taken early may help
with some of the redness. Cool, wet com-
presses provide symptomatic relief.

Heat
August in the San Joaquin Valley is hot and
dry. Temperatures will often be above 100
degrees Fahrenheit. In the dry heat you will
not notice how much you are sweating be-
cause of the easy evaporation. During
strenuous activity like hiking you may lose
more than a liter per hour without visible
sweat.

It is imperative to keep hydrated. There
will not be potable water available at every
site. To stay adequately hydrated in the heat
you must drink more than you really want to.
If you are not peeing clear urine, you are not
drinking enough.

Health Hazards
• Altitude
• Poison  Oak
• Sun Exposure
• Heat
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Water
Take your own water with you when you
cave or hike. If you must use stream water
disinfect it by filtering, boiling, or treating
with chlorine or iodine. Water is safe to
drink once brought to a boil at any altitude.
If you are using chemical disinfection be
sure to allow adequate exposure time which
will vary according to water temperature.

Snakes
In California one may find rattlesnakes start-
ing in the low foothills and up to 11,000 feet,
but mostly at warmer elevations. If you see
one, leave it alone! Rattlesnakes generally
warn of their presence. By going around it
you will have no problems from them.

The venom of local rattlesnakes is tissue
toxic but not nerve toxic (except in the
Mojave Desert). If bitten, get away from the
snake, splint the affected part, and seek
medical attention. Avoid excessive
movement if you can. Hydrate as much as
possible. Extraction of some venom with
commercial extractors is possible if applied
in the first three minutes after the bite. Do
not cut the site and try to suck it out. You
will only damage the tissue more and get it
infected.

Bears
There are black bears in California. They are
present in several caving areas including
South Fork, Mineral King, and Redwood

Canyon. Store all food and smelly toiletries
in bear boxes while camping.

If no bear boxes are available you can pro-
tect your food by hanging it from a branch.
Throw a cord over a branch at least 20 feet
above you. Divide your supplies into two
bags. Tie one bag to the end of the cord and
raise it up to the branch. Tie the other bag
into the cord at head level. Place the excess
cord on top of this lower bag so you can snag
it later. Raise the lower bag until it reaches
the upper one which should be getting lower.
You may need to throw it up or use a stick.
The bags should be at the same height, at
least 12 feet up and at least 5 feet under the
branch. To retrieve your items, use a stick to
get the excess cord, the pull down the bag to
which it is attached.

This counter balance system is the only
method that will keep food secure from
bears. As should be obvious from the above
description, bear bagging is difficult, even
for those who are experienced.

A better technique is to use a PVC bear
canister that can sit on the ground but the
bear cannot open. You can rent them for a
weekend. Remember that you are not just
protecting your food— you are also protect-
ing the bears from items that may make it
sick but that also might get it “destroyed” if
it becomes enough of a nuisance.

“Dear Colonel Karst”
Colonel Karst draws on his many years of
military and caving experience to give
practical advice and information for
cavers worldwide

Dear Colonel Karst,
I’m new to caving but I’m really hooked!
I’ve been looking in the NSS Bookstore
ads trying to find a good book for someone
just starting out in caving. I see “On Belay”
and “On Rope” for vertical work. Then
there’s “On Station” for cartographers and
“On Call” for rescue types. Isn’t there
something for the beginner?
Elmore L.Flint MI

Well Elmore you’re in luck. The book for
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you will be coming out at the convention.
It’s a book designed for new cavers called
“On Belly,” by  Bill and Peri Frantz. There
are chapters on crawling and moving on
your hands and knees. There’s a special sec-
tion on the selection of knee pads and elbow
pads. You will learn the difference between
wriggling and wiggling.  How to negotiate
muddy passages will no longer be a mystery
to you. Weighing in at 644 pages, there is no
element of horizontal caving that is not cov-
ered. Even Bill Mixon gave this one an un-
usual rave review saying “Well it’s okay I
guess.” So don’t wait, contact the NSS
Bookstore now to get your order in ahead of
the crowd.

Dear Colonel Karst,
Some jerks from out of town have been
stealing formations out of one of our local
caves. I considered reporting it to the sher-
iff, but I don’t reckon he would pay no mind
to it. I have often seen their truck parked out
there late at night and seen them sombiches
(sic) comin’ back, their hands full of booty.
Well, I’m normally a non-violent person,
but this is too much. There’s usually six or
seven of ‘em, so my ol’ single shooter 12
gauge ain’t gonna do the trick. What would
you recommend? The gun shop has lots of
interesting stuff, like them Commie AK–
47’s, but I want to get the best tool for the
job.
Earle W., Mc Allen TX

Boy Earle, am I glad you contacted me be-
fore you take some precipitous action that
you might regret for the rest of your life. As
I see it, there are three distinct possibilities
here.

1. These may be Arizona cavers. As you
know there are no caves to speak of in Ari-
zona. Because of this, cavers from around
Tucson have been creating their own caves.
Desire for formations have caused them to
roam far afield, finding formations and
transplanting them into old underground
civil defense bunkers and abandoned mines.
This activity is misguided, but not deserving
of being blown away. I, along with key
members of the NSS Hierarchy believe
these poor souls can be redeemed. So, if
they have an Arizona plate on their truck,

get the number and call 1-800-FOR-GIVE.
The NSS Rogue Caver Rehabilitation Sec-
tion will take it from there.

2. They may be scientists. As you know,
scientists live by an entirely different set of
rules than the rest of mankind. Thus, they
are able waste enormous sums of money in-
vestigating the most trivial issues, torture
defenseless small animals with bizarre ex-
periments, and take stuff that nobody else is
allowed to. Unfortunately, the only way to
find out if they are scientists is to confront
them.  The best way to do this is to disable
their truck before they return. Then, while
they are trying to figure out what is the mat-
ter with the truck (if they are real scientists,
this may take quite a while) slip up behind
them and shout, “Make your peace with the
Almighty you scum sucking cave vandals,
I’m gonna blow you to Kingdom Come.” If
they are vandals they will probably run and
you can move on to 3 below. If they are sci-
entists, they will scream “It’s okat, it’s okay,
we’re scientists!”

3. They may be vandals. So, if you have
checked for the Arizona plates, and made
sure they are not scientists as outlined in 2
above, then you know what you have to do.
Your concern about using an AK-47 is valid.
These poorly made weapons have a reputa-
tion far in excess of their real value. Bob &
Bob carries a fully automatic 10 gauge shot-
gun, made in the USA, called “The Vandal
Ventilator,” that incorporates a drum maga-
zine with 150 rounds of ammo and the in-
credible rate of fire of 50 rounds per second.
Bob will sell you the weapon outright or you
can rent it for the weekend. However it turns
out, good luck.

Dear Colonel Karst,
I am new to caving and my NSS number is,
of course, very high. There are some cavers
in the grotto with very low NSS numbers
and they seem to feel more important be-
cause of it. They also get to go to better
caves, and they don’t pay much attention to
those of us with the high numbers. I don’t
think this is fair. And I’m not alone either. In
fact, I know at least one caver who won’t
even join the NSS because of the numbering
system. What do you think about it?

It’s a book
designed for new
cavers called “On
Belly,” by  Bill
and Peri Frantz.
Even Bill Mixon
gave this one an
unusual rave
review saying
“Well it’s okay I
guess.”
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Lorne G. Midfield TX

Boy, Lorne, I’m really tired of hearing
people like you whine about the NSS num-
bering system. The reason why those of us
with low NSS numbers tend to feel more im-
portant is that we are more important. We
get to go to better caves because we deserve
to get to go to the better caves. We don’t pay
much attention to what people like you say
because you don’t generally say anything
very important.  I think you should keep your
mouth shut, carry the camera gear or what-
ever else the old time cavers need carried,
and wait. After 20 or 30 years your NSS
number will be a (relatively) low one and
then you’ll get the recognition you think you
deserve.

Hey Colonel Karst,
I have a problem which has been bugging me
for a long time. Years ago I was trim and buff
and able to do all the gnarly caves. Now, I
have put on a bit of weight and can’t fit
through some of the tight ones. That don’t
bother me too much as they’re mostly little
crud holes anyway like so many California
caves. But one of my favorite caves has just
one really tight bit in the middle, and well —
my butt just won’t fit through it. So it’s im-
possible for me to do a through trip which
really spoils it for me.  I’ve tried cutting out
the Hostess Ho Hos and drink mostly light
beer, but to no avail. Do you think it would
be all right if I was to modify that tight spot
just a wee little bit? There may be other folks
like me that would appreciate it. I could use
some of the skills I learned at the Blasting
Workshop at the Convention a while back.
What do you think?
Bud K. Dunlap CA

Boy Bud, I really get tired of people like you
whining to me about getting older and gain-
ing weight. If you aren’t man enough to just
say no to the Ho Hos and keep yourself in
shape you don’t deserve to get to go through
the good ones. The NSS has a 12-step pro-
gram for losers like you. I recommend you
sign up immediately. If you find you just
simply can’t control yourself and can’t get
back to your previous ‘buff” condition you

should consider looking into some of the
more administrative aspects of caving, such
as editing an NSS publication.

Dear Colonel Karst,
Boy, have I got a problem! Well, I’ve really
got two problems. Well, that is… Well you
see my boy friend is a caver. What I mean is,
one of my boy friends is a caver. The other
one is a professional bull rider from
Porterville. The problem is I really love both
these guys, and they both want me to marry
them. So I’ve got to decide haven’t I?
Should I marry the bull rider or the caver?
Which one is most likely to make me happy
in the long run? Oh please, can you help?
Ellie May G Visalia CA

Well, Ellie May, you certainly do have a
problem. Mrs. Karst thinks you must be a
very interesting girl too. She says that nor-
mally bull riders prefer women who are a bit
on the buxom side, wear tight jeans with
large belt buckles and giggle a lot. While
caver men usually  prefer skinny, women
who generally keep their mouths shut and
demonstrate the ability to drag large bags of
equipment through very tight places. Dr Eric
Van Horn at the University of North
Dakota’s Short Term Memory Loss Labora-
tory has developed some interesting theories
about cavers and bull riders. Dr Van Horn
cites the willingness to bear pain to achieve a
goal, the individual nature of the activity (a
bull rider alone pitting his skill against the
bull…a caver alone pitting his skill against
the cave) as a key element in both types of
personality. However Ellie May, the most
important finding of Dr. Van Horn’s from the
standpoint of selecting a husband is that bull
riders only have to stay on the bull for eight
seconds whereas cavers have a slightly
longer attention span.

Editor’s note: It goes without saying that
the opinions expressed in this column are
those of Colonel Karst and do not necessar-
ily reflect the opinions of the editor of the
Convention Guidebook (or0 anyone else ei-
ther, in or out of the caving world).

Boy, Lorne, I’m
really tired of
hearing people
like you whine
about the NSS
numbering
system. The
reason why those
of us with low
NSS numbers
tend to feel more
important is that
we are more
important.
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Cave Descriptions
Caves of the
Southern Sierra

Admiration Point and
Colony Mill Road Hike

By Doug Billings

The Colony Mill Road was the original route
into Sequoia National Park. A long, narrow
and mostly dirt road, it wound its way up
from Three Rivers intersecting what is now
the Crystal Cave road. This road originally
carried loggers and later the first tourists of
the park. Likened to a sleeping ghost high-
way, Colony Mill Road now provides a won-
derful wilderness trail well off the beaten
path. It is has several great points of interest
and one of the parks best kept, above ground,
secrets, Admiration Point.

Admiration Point is a bold narrow marble
outcrop directly above Marble Falls on the
Kaweah River. A steep and narrow trail leads
down from the Colony Mill Road to the
point.

The highlight of Admiration Point is a nar-
row projecting fin. A set of cables provides
stability while you walk out on the fin to its
point. Here the trail is just a few feet wide for
the last 50 feet and ends with a 1000-foot
plus vertical drop on all three sides. The view
is incomparable to anything in the park, and
the feeling of vertigo rivals the best theme
park rides. Directly below the outcrop,
Marble Falls appears nearly flat. Beyond are
Morrow Rock and a tremendous panoramic
view, one of the best in the park.

Further down the trail is the site of the
original Colony Mill and the Colony Mill
Ranger Station. Nothing remains of the mill
today, but the picturesque ranger station,
abandoned long ago, sits quietly among the
trees. Old relics are found lying around as
well as the also abandoned outhouse. The
ranger station is a great place for lunch.

The Colony Mill road interests the south
side of the Crystal Cave Road about halfway
between the river bridge and the cave park-
ing lot. Look carefully for the wide turn out,
it is not marked. Begin hiking along the old
road. It is wide and very easily traveled. You

will occasionally see old sections of pave-
ment along the road.

After nearly two miles the road begins to
travel down hill. Within another half mile
you come to a place where the road turns to
the right and out of sight. Look carefully for
a narrow trail heading down to the left of the
road. It is easy to miss.

This trail winds down another quarter mile
or so ending at Admiration Point. Climb out
on the outcroppings of rock and look for the
cable trail. Walk out to the end, and say, “I
am king of the world!”

Back on the road, continue another half
mile to the Colony Mill Ranger Station, and
return the way you came. Remember the
trailhead is located off the Crystal Cave
Road which is only open during cave tour
times – don’t get locked inside the gate. This
area can be found on the “Giant Forest
Quadrangle” 7.5 Minute topographical map.

Beauty Cave

By John Woods

Part of the Windy Gulch caves in the Mon-
arch Wilderness, Beauty Cave is a good be-
ginner cave and quite suitable for youngsters
if they can get past the steep hike up Windy
Gulch. The 630 foot surveyed length is de-
ceptive, as the cave seems much shorter.
Good portions of the lower levels are fairly
tight and the third and highest entrance is a
comfortable entrance/exit only for the mini-
est caver.

Despite the promising name, most of the
cave is fairly dry and the speleothems an-
cient and dusty. A rather impressive entrance
and main chamber quickly gives way to a
series of low-ceilinged passages that charac-
terize most of the cave. Aside from several
outright squeezes, you’ll find yourself
stooping over a lot or crawling if you are tall.
The main corridor contains some very deep
rimstone dams that beginners may find inter-
esting.  There are numerous small stalactites
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and pockets of flowstone; at one time, the
cave was obviously quite lovely. Time and
easy access however, has taken its toll and
the cave has suffered a fair degree of visitor
damage. Due to winter road closures, Beauty
Cave is accessible only during the summer.

Beulah

By Jeff Cheraz

Beulah is an active cave located in Sequoia
National Park. This cave among many oth-
ers, is in a high alpine valley called Mineral
King. Mineral King’s bare karst has a few
large sections of marble, in addition to many
slender bands of marble that run the length
of the valley. In one of these bands of
marble, we are fortunate to have found a
cave that we call Beulah. The name Beulah
was derived from the name of the first settle-
ment in the valley. This area has a history of
mining which includes the presence of nu-
merous mining test sites. I think it would be
hard to imagine that no miner has ever been
in Beulah or had knowledge of the cave; es-
pecially an old miner named Bill Clough
who lived in the valley year round.

The cave was found in October of 1996 on

a CRF (Cave Research Foundation) trip. We
had quite a crew show up at the trailhead and
all but three (myself, Merrilee Proffitt, and
Tony Troutman) chose to work on the prear-
ranged caves. Our little group decided to do
some ridge walking instead. About a third of

the way up the trail, Tony became ill and de-
cided to head back to the cars. Our plan was
to target a few chunks of marble in the peaks
without backtracking, until we had reached
the main trail on the valley floor again.

We spent two days scouring the hills and
found several sites that needed work. We did
not find anything of great interest but made
notes referencing each site. Near the end of
the two-day trip, we were getting pretty dis-
couraged. While I was checking out yet an-
other grimy hole, Merrilee decided to inves-
tigate the top of a small ridge. As she trekked
off, I yelled to her that I would check out the
gully adjacent to the ridge. I thought that she
had heard me but she did not. Later I learned
that at the top of the ridge, she found a pos-
sible pre-glacial sink hole and a collapsed
cave nearby.

At this point I headed down the gully with
very little hope of finding anything. I grew
tired of carrying my pack down some steep
terrain and sat down for a rest near an out-
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cropping of marble. About twenty feet from
me there was a small hole in the rock. I ate a
snack while considering the hole in the rock.
“Why not?” I asked myself. “It wouldn’t be
the first marmot hole that I had crawled into
this weekend (and maybe not the last).”

So I took a chance and found myself in a
tight squeeze that actually went on further. I
figured it would end just like the other ones,
but it didn’t! The entrance was a small 1.5-
foot triangle through which I noticed no air-
flow. I moved to a small narrow horizontal
slot where I had to turn my head sideways
and slide down on my belly. At the time I
was thinking, “this might be a pain to get
back up.”

But the next moment I heard the sound of
running water and excitement softened my
concerns. I proceeded down the hole another
10-15 feet and climbed into a small canyon
three to four feet wide and 15 feet high with
a creek running through it. The canyon inter-
sects the stream which flows steeply down to
the bedrock floor. I climbed down about 10
feet to stream level and headed downstream.

About 40 to 50 feet downstream, I noticed
moonmilk on the right side of the passage. I
then turned and went upstream another 20
feet beyond the initial climbdown. Walking
up and down the waterway my enthusiasm
was building, but I knew that I shouldn’t be
exploring this cave alone.

When I crawled out, I rushed down the hill
to share my discovery with Merrilee, think-
ing that she had beat me to the cars. Unfortu-
nately, I was the first one there. I waited and
waited, wanting very badly to share the news
with my fellow caver and friend. By the time
we were back together again, there was no
time to investigate further that weekend.

I was convinced that this cave must al-
ready be documented somewhere, but I had
never heard references made to it. Later I
made several inquiries about the cave from

some of the other cavers who worked in the
area: Darryl Tomer, James Parks, Bruce
Rogers, and Joel Despain. At first we
thought it might be a lost cave called Cas-
cade Creek Cave but this idea was thrown
out when we learned that Cascade Creek is
actually in another valley.

Many attempts were made to get various
teams together for a survey trip. Merrilee
and others had scheduling conflicts, so in the
end Brad Hacker and I were the only ones
able to go on an available date , the weekend
of July 19, 1997. Brad Hacker is a geologist
and fellow caver who is known for his quick
and accurate sketching abilities, so I was
glad to have the chance to work with him.

We arrived the night before our trek in and

Mary Cheraz
in Beulah Cave
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discussed what had to be done. The next
morning, we located the cave and spent the
rest of the day underground. Brad started the
sketch at a scale of 1 inch = 10 feet. Neither
he nor I thought the cave would be very long.
We worked quite hard and moved as quickly
as the cave would allow us to.

We started off with the small entrance and
moved on rapidly to the canyon passage
travelling upstream. This passage seemed to
fit the anastomosis profile with different
speleothems here and there along the walls.
Moon milk, bacon, soda straws, and popcorn
were scattered throughout the passage. All
along that passage, there is evidence of bio-
logical activity in the upper ledges. In the
stream passages we found small water falls
until we reached one of the upwelling cave
springs.

From there the cave changes to dry pas-
sage, then quickly to a post-phreatic nature.
In the upper reaches of these sections, there
is evidence of marmot and rat nests. One
skull was found and left in place.

The water flow in the cave stems from two
sources. An overflow pool forms when the
water level is high and produces ample
stream flow in the cave. The year round
waterflow is due to a spring at a lower level.

The survey took about 10 hours of work-
ing in a cold environment. Both of us were
getting tired so we headed out. Rather than
returning the way we came in, we continued
the survey out the lower entrance following
the water out. This entrance was a little
friendlier. We ended the day with 74 stations
and a little under 1000 feet of survey! The
next day we did a little mop up work in the
middle entrance area. The final cave total
came to 81 stations with a length of 1021.4
feet and a depth of 158 feet.

This cave has some mop up work to be
done on passages near the entrance and the
rear of the cave. The work to be done in the
rear, involves a small passage lead with
cobblestone bedding and a mud sump lead.

On a personal note, my favorite room in
the cave is the Amber Root Room. It con-
tains translucent amber-colored roots with
small beads of water hanging from the ceil-
ing. Near the end of the cave, I also found a
soda straw about 1.5 feet in length, just be-
fore the terminus of the cave in a mud sump.

All in all, this is a fun little cave

Boyden Cave

By Lisa Boulton

Boyden Cave is located just above Horseshoe
Bend on Highway 180 where the road meets the
Kings River. Surveyors or timber cruisers most
likely discovered the cave in the late 1800s, al-
though the credit of discovery generally goes to a
logger names J. P. Boyden. After hearing stories
about a large opening in the mountain, Boyden
was intrigued and was determined to find it him-
self. After thoroughly exploring the cave, and de-
lighting in its beauty, he embarked on a plan to
develop the cave for public tours. Unfortunately,
Boyden reportedly died of hypothermia while
trying to hike out of Kings Canyon in a blizzard
while while trying to hike out of the canyon be-
fore he was able to complete his plans

Boyden Cave is located just above Horseshoe
Bend on Highway 180 where the road meets the

Kings River. Surveyors or timber cruisers most
likely discovered the cave in the late 1800s, al-
though the credit of discovery generally goes to a
logger names J. P. Boyden. After hearing stories
about a large opening in the mountain, Boyden
was intrigued and was determined to find it him-
self. After thoroughly exploring the cave, and de-
lighting in its beauty, he embarked on a plan to
develop the cave for public tours. Unfortunately,
Boyden reportedly died of hypothermia while
trying to hike out of Kings Canyon in a blizzard
while while trying to hike out of the canyon be-
fore he was able to complete his plans

Brownhorn Cave

By Bob Richards

Brownhorn Cave is a small beautiful marble
cave located high above Kings Canyon in
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Fresno County. The cave was named after
the numerous brown roots that have worked
their way into the cave. Rich Breisch discov-
ered Brownhorn on July 4, 1980 on a South-
ern California Grotto ridge walking trip. The
entrance is only three feet high and after 30
feet becomes a squeezeway into a small 15
foot diameter room. On the far side of this
room is another small hole that leads to the
rest of the cave. Exploration stopped that day
at the top of a 30-foot drop.

There was a return trip two months later to
drop the pit, explore and survey the cave.
Below the drop is a spacious room 60 feet in
length divided by a couple of large (20' high)
stalagmites. Dry rimstone pools and small
animal bones were found in a lower passage
that doubles back towards the entrance. The
survey revealed 330 feet of passageway.

Due to its isolation in a remote section of
Kings Canyon, only a handful of cavers will
ever visit this cave,

Church, The Cave

By Dell Quick

The spectacular scenery of Kings Canyon
above ground, particularly in the immediate
vicinity of Church Cave, would be enough to

satiate a nature lover’s deepest cravings. The
grand gorge of the South Fork of the Kings
River is a landscape of skyscraper-like mas-
sive pinnacles of rough gray marble tower-
ing over a powerful river. But those who also
appreciate underground terrain get a bonus
here. This wild land’s scenic grandeur and
breathtaking cliffs that extend both above
and below the routes of travel are matched
for magnificence within Church, with sev-
eral drops over 100 feet deep, some ceilings
200 feet overhead, and a mind boggling va-
riety of passage sizes and shapes

Deepest Sierra Nevada Cave
Church Cave is the deepest Sierra Nevada
cave, with its 547 feet depth (Gulden, 2003).
It is also the Sierra’s second longest, with
five miles surveyed. Church Cave has six en-
trances that lie within 50 yards of each
other—its five miles of passage are
perplexingly complex, and its vertical relief
encompasses deep abysses and tight crawls.

Its obscure entrances
located in a rocky
gulch are not land-
marks because they
can be seen only
nearby. The passages
underlie eight acres
of surface cliffs and
canyon. And despite
the region’s rugged-
ness, much of the
cave is easy to ex-
plore even without
climbing rope.

To visualize the ge-
ometry of the cave a
mental image of pas-
sages forming a spa-
ghetti-like mass is
useful thinking of
most strands piled
high at the entrances

and below them and concentrated additional
strands making mainly an elongated oval off
in one direction.

Another useful mental construct is a three
dimensional wedge shape 400 feet wide with
the high end of the wedge 547 feet tall near
the entrances, the short end of the wedge
about 200 feet tall, and the distance between
them about 900 feet.
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Routes of Travel
The most popular trip is:

• #1 The Circuit Route, which has varia-
tions, but consists primarily of:

• Creek Entrance
• Cathedral Room
• Bridge Room
• Long Passage
• Formation Passage
• Tight S Passage
• Pendant Room
• Tremendous Crevice
• Scotchlite Room
• Root Entrance
• Or the reverse (but it’s a bit more difficult)

Amazingly, despite the great variation in al-
titudes inside the cave, that main route can
be negotiated without rope—although the
prudent cavers will have a line to be safe and
to comply with Forest Service guidelines.
McLaughlin (1995), for instance, indicates
the strong desirability of rope at the Passage
Pit.

Other routes of interest are

• #2. Reaching the furthest depths of the
cave with little need of rope.

• Root Entrance
• Pendant Room (beautiful white flowstone)
• Pearl Palacereaching the furthest depths

of the cave with little need of rope.

• #3. An abbreviated sampling of the cave
• Creek Entrance
• Cathedral Room
• Creek Entrance

• # 4. A route notable for a 140 foot rappel
• Cliff Entrance

• Cathedral Room
• Exit either Cliff Entrance or Creek En-

trance

• #5. A route notable for its 186 foot rappel
• Fifth Entrance
• Upper River Room
• Back out via Fifth Entrance

• #6. A route containing a long rappel and a
relatively short distance to one of the deep-
est places in Church Cave
• Creek Entrance
• The Temple
• Malebolge
• B. C. River
• Back out via Creek Entrance

• #7 Donald’s Duck entrance.
• Moses Crevice
• Passage Pit
• Out via Root Entrance (Kany, 1980).

Many other routes have been devised over
the years. Local grottos often ave their own
favorite routes.

Characteristics of the Cave
Many of Church Cave’s passages are cov-
ered with breakdown, such as the Cathedral
Room, Main Room, Bridge Room, and
Malebolge.

Others have boulders that appear stream-
borne, such as the clean rocks of the Creek
Entrance, The Chute, River Room, and
Goddard River, or the rock and dirt mixtures
of the Long Passage and Pendant Room.

The B.C. River floor is sandy as a beach.
Solid bare bedrock passages are found at the
Tight S Passage, Torture Chamber, Pancake
Room, and Tremendous Crevice.

A few passages have abundant flowstone,
such as The Canyon, Pearl Palace, and For-
mation Passage.

The general trend of the cave is sloped and
several passage are sloped too—such as
from Creek Entrance area to Main Room,
the Rock Slide, The Chute, Devil’s Slide,
Toboggan Room, Pancake Rooms, and top
of Tremendous Crevice. The Long Passage
is level.

Some memorable narrow spots are Z-
Turn, Jackknife, Venturi Tube, Skid Row,
Pancake Rooms, Tight S Passage, and Tor-
ture Chamber—each uniquely interesting to
get through, but negoitable by most cavers.

Kathy Williams

Peter Bosted
in the
Jailbreak,
Church Cave.
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History and Exloration
The cave has been known for nearly 100
years and its exploration has been intense the
past 50 years. Halliday (1962) reported that:

“Church Cave was discovered in 1907 or
1908 by the late Judge Denver S. Church
of Fresno and J. P. [Putnam “Put”] Boy-
den. It was visited by a few parties at that
time. ”It was seldom visited over the
next forty years.
But beginning in 1953 “the tremendous
extent of the cave became apparent.
…most of its extent consists of narrow
crevices, steep slippery slopes, low
crawlways and great masses of broken
rock…Except locally, speleothems are
sparse in Church Cave…a very irregular,
interconnected three dimensional com-
plex pattern, modified locally by vadose
stream patterns, multiphasic fill features
and … breakdown” characterize the
cave, which was “formed by phreatic so-
lution of the same type as Soldier’s
Cave, Tulare County. Biota … is scant.
A few bats and insects [and rodents
(Fairchild, pers. comm.)] have been ob-
served.”

Reardon (1966) states:
“Speleothems are not plentiful, but the
lack of scenic interest is offset by the
large, impressive rooms and the chal-
lenge to the explorer’s endurance. In iso-
lated areas are found stalactites, stalag-
mites, helictites, and shields. Six distinct
stream segments flow within the cave
and at least one of the streams is known
to reappear in Boyden Cave.”

Church Cave is a canyon cave, as classified
by Lange (1966). It contributed the original
water to create nearby Boyden Cave’s stream
and still contributes some. Church Cave is an
“intricate and larger [than Soldiers Cave]
labyrinth of vertical chambers and stream
passages, containing occasional waterfalls
and decorated galleries. Small streams are
present … and serve to incise sinuous can-
yons in previously enlarged passageways.
Here, too, cobbles and boulders attest to
former conditions of more energetic flow
and abundant water.”

Church Cave is developed in the verti-
cally-bedded metamorphic Boyden Cave
roof pendant’s marble unit. The pendant rock
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son would have difficulty reaching an en-
trance.

By and large, though, the environment of
this cave has allowed rather comfortable and
comparatively safe travel for many thou-
sands of visitor trips over the years, and only
a handful of serious accidents.

Gazetteer of Passages and Rooms
The following gazetteer was prepared from
the author’s observation and maps by
Hedlund (1966), Dinkla (1959), and Coe
(1958).

B. C. River A deep area near Malebolge.
Balcony Room Part of the Pearl Palace

area
Bottom Passage A passage leading into

Dome Pit
Bridge Room Named for the look of a break-

down slab in the middle of the room.
Canyon The Slippery flowstone surfaced

stepped trench passage between Flat Room
and Formation Passage

Cathedral Room 200’ high room entered
via rappel from Cliff Entrance or walk/
climb down from Creek Entrance

Chamber’s Chain Series of small rooms
and short passages near Note Room

Chandelier Room Central room of the Pearl
Palace area

Chute, The Steep, boulder festooned pas-
sage above The Temple and Mezzanine

Cliff Entrance The largest and first discov-
ered entrance; a caver died in a fall here
into Cathedral Room in 1971

Coral Bypass Bypass of the Coral Room
part of the Long Passage

Coral Crevice A side passage of the Pendant
Room

Coral Room Part of Long Passage near The
Wye

Cover’s Entrance Leads into the Tremen-
dous Crevice

Creek Entrance Popular entrance discov-
ered 1924 by Lloyd Craig / Wm. Qualls

Cross Room Roomy part of Long Passage
on Passage Pit side of Venturi Tube

Culley’s Shortcut Bypass of First Cliff
Daylight Room First room inside Creek En-

trance
Dead Formation Psg. A passage near one of

the Pancake Rooms
Devil’s Slide Leads down from the Bridge

Room on wall opposite The Wye

has been determined to be of Mesozoic age
(Moore and Dodge, 1962). The cave’s de-
velopment was influenced by erosion sur-
faces and glacial melt run-off. Glacial influ-
ences suggested in a nearby cave (Quick,
1996 and 1998) would have affected Church
Cave as well. Halliday (1962, pages 18 and
25) writes that “the phenomenon of horizon-
tal ceilings in vertical limestones [i.e.,
marble] … is believed to mark a temporary
halt in the otherwise inconstant water table
level … flat ceilings appear to represent lat-
eral or upward solution at a temporarily sta-
tionary level of the water table. ”Some level
ceilings are apparent in Church Cave in low
parts of the cave and Long Passage, for in-
stance.

Church Cave also has been described
emotionally. Middleton (1923) character-
izes Church Cave as “distinctly masculine,
the big dominating fellow, whose depths no
one can plumb. ”Goddard (1924a and
1924b) mentions “cloistral, subterranean
beauties” and “the marble-walled channel
of an underground river” in exciting news-
paper reports reprinted in the California
Caver (1971). In another newspaper article
(Palmer, ca. 1923) reports that the cave was
first named by the discoverers “She” after
the H. Rider Haggard novel of the same
name about a bottomless pit.

The hazards of Church Cave are simple.
These dangers are usually obvious but not
always. Historic rock fall and rock slippage,
occurring rarely but sometimes with sur-
prisingly little cause (Folsom,1962; Kany,
Jacobs, and Lynch, 1983; and Engel, 2000),
and vertical drops (Blanchard, 1971) are the
main hazards.

Seasonally, from spring to early summer,
running water also creates a hazard, but is
mainly only a nuisance since streams are
generally small. The lower reaches of the
cave are thought to fill with water to a depth
of 35 feet, but this has not been observed in
person. (Due to road closure between No-
vember and May the cave is seldom visited
for about six months of the year.)

Rattlesnakes, once common in the region,
are occasionally seen near the cave. A den
was reported in 1924 just inside the Creek
Entrance, where the narrow space and eyes
still adjusting to the dark would amplify the
difficulty of an attack. Much further inside
the cave there are many remote and barely
accessible areas from which an injured per-
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Dome PitBetween Top Passage, Dome Pas-
sage, and Tremendous Crevice

Dome Pit Bypass Leads into Tremendous
Crevice

Donald’s Duck Don DeLucia made this 6th
entrance moving rock by hand 1983

Dragon’s Mouth Opening from Cliff En-
trance passage into top ofCathedral Room

Drumstick Room Near the Pearl Palace end
room

Fifth EntranceThe cave’s highest entrance
connecting to a 186’ pit into the Upper
River Room

First Cliff First climb requiring rock climb-
ing techniques in from Creek Entrance

Flat Rooms In the complex between top of
Tremendous Crevice and The Canyon and
Tight S Passage

Flat Wind Room A room/passage between
Pendant Room and Tight S Passage

Formation Psg. A long, decorated passage
about half way along the Circuit Route

Goddard River Named for Jack Goddard,
newspaperman, leader1924 expedition
leader

Hammer Room Junction in from Creek Ent.
with Main Room right, The Chute left

Jackknife Pack Hole Small crawlway from

Scotchlite Room to Tremendous Crevice;
Engel made rock fall here 1999

Jailbreak Row of small columns that were
broken by hammer to allow access past
Skid Row

Jay Lead A side passage near the Note Room
Long Passage Dirt and loose rock floored

level tunnel from Bridge Room to Tobog-
gan Room

Main RoomLarge room on the way from the
Creek Entrance, before the Cathedral
Room and The Temple

Malebolge Wide, comfortably high-
ceilinged breakdown filled room tilted
downward from The Temple

Mezzanine A wide ledge below the Main
Room and above The Temple

Moses Crevice A route from Red Sand
Tunnel to Formation Passage

Mud Hole Side passage on route to Forma-
tion Passage from Toboggan Room

Note Room Roomy junction area near bot-
tom of Devil’s Slide

Pancake Rooms Various low-ceilinged,
steep to gentle sloped rooms in the vicin-
ity of Tremendous Crevice

Passage Pit Separates Long Passage from the
Toboggan Room; has narrow ledge on one
side

Pearl Palace Deepest, complex, area of the
cave with routes via Tremendous Crevice
and Pendant Room

Pendant Room Junction to complex al-
coves, connects to Tight S Psg., Pearl Pal-
ace, Tremendous Crevice

Pit Passage Passage off of Pit Room
Pit RoomLargest room of a complex of pas-

sages and pits near The Wye and the
Trickle Room

Red Sand Tunnel Passage off Toboggan
Room

River RoomUpper reaches are base of pit
from Fifth Entrance, lower end has
Goddard River

Rock Slide Slope of loose rounded rocks
down slope from Cathedral Room

Root EntranceMost direct way to Tremen-
dous Crevice, Pendant Room, Pearl Pal-
ace, etc.

Scotchlite Room First room in from the Root
Entrance; named for bright water droplets
beaded on ceiling

Second Cliff The second climb requiring
rock climbing technique in from the Creek
Entrance

Shortcut CreviceNarrow passage with loose

In the Pendant
Room, Church
Cave.

Peter and Ann Bosted
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boulders; Rohrer closed it, Fairchild re-
opened it

Skid Row A horizontal one and a half foot
high crawlway on flowstone on way to For-
mation Passage

Stovepipe Alcove of Pearl Palace area near
the Tremendous Crevice

Temple, The Decorated room at bottom of
rappel from Mezzanine and above
Malebolge

Tight S Passage Sinuous narrow vertical
passage that must be traveled most of its
way above its floor

Toboggan Room On the Formation Passage
side of Passage Pit

Tomer’s Window A short side passage be-
tween the hammer Room and First Cliff

Top Passage A passage leading into Dome
Pit

Torture Chamber Steeply inclined jagged
rock narrow passage connecting Rock
Slide to Goddard River

Tremendous Crevice Very long deep often
narrow, sinuous crevice between
Scotchlite, Pendant, & Pearl Palace Rms.

Trickle Room A side room near Bridge
Room

Venturi Tube Narrowest part of the Long
Passage, crawlway with solid rock ceiling,
dirt and cobble floor

West PassagesThese lead from the Trickle
Room toward the Pit Room

Windy Gulch Location of the entrances; it
carries a surface stream part of the year

Wishing Well TempleSide room of the Pearl
Palace area

Worm Hole A short side passage near the
Mezzanine

Wye, TheA junction a short way from Bridge
Room with Long Passage right and Pit
Room left

Z Turn Narrow double bend passage with low
ceiling near Creek Entrance.

Resilient Cave Life:
Clough Cave

By Joel Despain

They crawl, climb, and hang from webs, but
only in Clough Cave. Clough Cave is a mere
900 feet long. But it’s home to at least seven
endemic species of animals found no where
else in the world. It also houses rare bats,

salamanders, and small mammals like ring-
tailed cats.

Biological Diversity
Caves are often centers of biological diver-
sity. They provide safe refuge from preda-
tors and environments that are often more
damp and moist than the surface. Under-
ground, temperatures vary only slightly,
while outside, the seasons pass.

Clough Cave is always 62 degrees with
nearly 100 per cent humidity. But only a few
feet away on the surface, summer tempera-
tures can exceed 110 degrees and the humid-
ity can drop below 10 per cent. Unique ani-
mals have adapted to these special dark
places and have become new species.

Certain physical characteristics, such as
elongated antennae, the loss of pigment and
coloration, loss of eyes and sight, and longer
limbs for moving over open surfaces can
identify an animal as troglobitic or adapted
to life underground. The most charismatic
troglobitic animals are the blind fish and
white cave salamanders found in Texas,
Missouri, Tennessee, and other eastern
states. In the west, cave adapted animals are
invertebrates—spiders, centipedes, scorpi-
ons, beetles, and many more.

Caves have seen many abuses, but the loss
of species is particularly tragic. With extinc-
tion, an entire and unique version of life is
eradicated forever. Many cave-dwelling ani-
mals including bats, fish, and invertebrates
are on the federal government’s endangered
species list. These animals have suffered
from sewage pollution, urbanization, farm-
ing chemicals, disturbance from cavers, and
harassment from vandals.

Hman Impact on the Cave
People have irrevocably changed Clough
Cave. An early mountain pioneer, William
O. Clough, found the cave, which is located
on the South Fork of the Kaweah River.
There are several dates prescribed to this
discovery including:

• April 6, 1885, from Walter Fry’s Nature
Notes

• July1, 1886 as was reported in the Sacra-
mento Union.

• July 14, 1886 from a 1905 report on the
cave by Acting Superintendent, Captain
John O’Shea.

Underground,
temperatures
vary only
slightly, while
outside, the
seasons pass.
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Clough was the fourth cave known in the
parks. William Clough was a prospector and
miner, and for him the cave was a pre-dug
mine. Clough Cave was beautiful. A long,
large passage was covered with varied and
profuse cave formations. Thousands of deli-
cate rimstone dams covered the floor.

Early tourists removed thousands of sta-
lactites, stalagmites, cave pearls, and even
entire columns. By 1925, Walter Fry wrote:

“When first discovered, this was a beau-
tiful cave for its stalactites, stalagmites,
and pillars. But these have been broken
and carried away by the hundreds, while
all are blackened by the smoke of the
pine torches used in its exploration.”

Clough remained in the area his entire life
and participated in the Mineral King rush for
gold, silver, and lead. Years after most other
miners had left the area, Clough remained.

In 1896, the Empire Mine (a mined cave
passage) passed into Clough’s hands. For
two more decades he worked the mine,
haggled with the park over his patented
claim at Clough Cave, relocated and as-
sessed remote claims for his friends, and op-
erated the gates on the power company dams
in the area. These dams were installed to
hold water during the spring for summer
power generation down stream, and the
gates needed to be closed early each winter.

During the winter of 1917/1918 he ven-
tured forth to close the gates, and never re-
turned. Years later, an old shoe and bone
fragments were found near lower Franklin
Lake.

Development as a Show Cave
Clough Cave was largely ignored by the
Army (who had jurisdiction over the area)
around the turn of the century and was
closed for many years after the Park Service
was created in 1916. During the winter of
1928/1929 Rangers George Brooks and Asa
Peck created a narrow trail to the nearly for-
gotten cave.

Superintendent John White asked for and
received permission from the Director of the
Park Service to allow visitor access to the
cave. It was opened as an attraction for tour-
ists in 1929 after a ranger was permanently

stationed in the area. The cave’s flat floors
and tall ceilings meant that little trail work
was required, and no lights were ever in-
stalled in the cave.

However, following road access into the
area in subsequent decades, Clough became
a “party cave,” where people drank, left their
trash, and caused headaches for park rang-
ers. The first gate on the cave’s entrance was
put in place in 1964 to stop parties, not to
protect unique cave life.

Keeping a gate on the cave has been a
battle for the park. The cave has been broken
into many, many times. In the last 10 years,
the old gate was repaired on at least five oc-
casions an entirely new gate was con-
structed. In 1997, rangers arrested three men
leaving the park with some of the cave’s few
remaining speleothems in their possession.
Remaining Species
It is impossible to know the effects of this
abuse on the community of life that origi-
nally inhabited Clough Cave. Numerous spe-
cies may have been lost or harmed. It is
known that this resilient cave still has seven
species whose only hope lies within 900 feet
of dark tunnels.

• Calcina cloughensis are small reddish har-
vestman. They are arachnids, like spiders
with eight legs, but they have a single
nearly round body segment. These animals
are predators that hunt down and eat other
cave life, such as springtails. They live
primarily among rocks and rubble found
on the floors of Clough.

• Another Clough species is Uroctunus se-
quoia, an endemic scorpion. This light-
brown creature scurries across the cave
floor seeking prey. Scorpions eat their food
headfirst and the one in Clough would
likely eat anything it could catch.

• A possible food source for the scorpion,
are isopods, an order of animals with 18
legs. Most people know isopods as sow
bugs or pill bugs. In Clough Cave the
unique isopod species is transparent and
white with long antennae that constantly
explore the ground ahead. They eat organic
matter including roots, sticks, leaves, and
bat guano. The isopods’ digestive tracks
make dark lines along their backs.

Early tourists
removed
thousands of
stalactites,
stalagmites, cave
pearls, and even
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Crystal 67 Cave (Crystal
Cave, Camp Lena Crystal
Cave, Houghtons Cave)

By John Woods

Crystal 67 Cave is located in the Mountain
Home State Forest, part of the California
State Park System. It is a dangerous, but ex-
citing semi-alpine cave requiring vertical
experience. Because of its 42-degree (F)
temperature and usually wet conditions,
proper clothing is required. PVC type caving
suits are highly recommended.

Sequoia Trees
Mountain Home State Forest is the only se-
quoia grove managed by the State of Califor-
nia and contains the nearest sequoia trees to
the Convention site. At an elevation of 6,000
feet, these magnificent groves are worthy of
a visit, even if you are not venturing under-
ground. Summer daytime temperatures aver-
age 75 degrees (F) and there are numerous
hiking trails, picnic areas, and ridge walking
opportunities through the largely unexplored
marble areas. The Mountain Home area is
the perfect day trip from the Convention site.

Cave of Many Names
Now known by several different names, the
cave was first dubbed Crystal Cave when E.
W. Haughton discovered it in 1884. Former
Mountain Home Forest Manager David
Dulitz offers this historical perspective:

“An account in Floyd Otter’s book The
Men of Mammoth Forest says that
Haughton went into the cave with the
light of some pine pitch wood torches
and between the darkness and the smoke
from the torches was fortunate to get out
alive. In the 1890's, the cave got some
publicity and was quite an attraction for
the tourists. Jesse Hoskins, the owner of
Camp Lena took people into the cave by
using fir-tree ladders made by cutting
trees and leaving the branches long for
steps.”

A number of signatures dated from the
1800's are visible in the upper levels of the
cave, although their authenticity cannot be

verified.
At the turn of the century, the Camp Lena

pack station was the end of the road from the
San Joaquin Valley to the summer refuge of
Mountain Home. Tourists associated the
cave with Hoskin’s tours and called it Camp
Lena Crystal Cave. By 1906, the name
“Houghton’s Cave,” probably a misspelling
of “Haughton’s,” appeared on some Park
Service maps.

In William Halliday’s 1962 publication
Caves of California, the name Crystal 67
Cave also made the list. The “67” comes
from a list of California caves published by
Elmer Bischoff in an early issue of Califor-
nia Caver. Camp Lena Crystal Cave was the
67th cave in this unalphabetized list. Mem-
bers of the Southern California Grotto took
up the name Crystal 67 immediately. This is
the most commonly used name to this day.

The Mountain Room
In August 1949, a Southern California
Grotto party reached the bottom of a 65-foot
pitch that had stopped earlier explorers.
Eventually they reached the Mountain
Room. a 400 foot long chmber and the low-
est point in the cave at -410 feet.

With a little over 2,000 feet of surveyed pas-
sage, the cave was considered completely
explored until 1990. That year an upper level
system of passages was discovered when the
area was washed clean of debris. This dis-
covery prompted renewed attempts to push
the cave and several new areas have been
discovered. The recent explorations have
nearly doubled the size of the cave.

Sinkhole Entrance
Located in the bottom of a large sinkhole,
the discovery entrance was buried under 12

Steel gate, designed
by Richard Chang
and John Woods,
was installed in
1994. Chang is
standing on the
twenty-five foot
permanent steel
entrance ladder.

John Woods
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feet of sediment in a massive flood in 1966.
State Prison inmates dug out the entrance
that year. A section of culvert pipe with a
wooden gate was installed in 1968, to pre-
vent a recurrence of the closure. Recent log-
ging operations and increased Park visitation
brought curious visitors to the area and van-
dals breached the gate in 1993.

The cave’s growing importance as a park
resource prompted the State Park Service to
solicit a new steel gate from the Southern
California Grotto. Designed by John Woods
and Richard Chang, the new gate was in-
stalled in 1994, through the joint efforts of
several California grottos.

Cave Description
Like many Sierra caves, the marble bedrock
is steeply tilted. Known passages trend
roughly north to south at a 40 degree angle
and run parallel to each other at 30-50 foot
intervals. Crystal 67 has several very active
stream systems and rock fall is a major con-
cern. The main route to the Mountain Room
is generally along incised stream ways with
loose cobbled floors.

The main route into the cave involves sev-
eral moderate climbs ranging between 15
and 30 feet. There are also 65-foot and 20-
foot rope pitches. At the lowest level is the
Mountain Room, possibly the largest cave
chamber in California, at over 400 feet long.
Formations are beautiful, but appear only in
isolated groups. Access is restricted to sum-
mer months, due to an elevation of 6,200
feet; when visiting the cave some altitude ac-

climatization may be required.
The cave is entered via a 25-foot perma-

nent steel ladder. Halfway down the ladder is
a small landing and the remains of the first
gate are visible. A small stream enters at the
bottom of the ladder and the entrance climb
is frequently “rainy.” A short crawlway leads
to a 15-foot chimney that can be exceedingly
wet, since it is the stream course. Proper
clothing, including hoods, may be necessary
to escape a drenching while negotiating the
climb.

Below the climb, the cave continues
steeply down over an unstable floor of loose
cobbles. A short distance down the main pas-
sage is the 15-foot second chimney. This
chimney is very wide in spots and a belay
may be necessary for shorter climbers.

Immediately following is the third and
longest down climb. Although not techni-
cally difficult, it is somewhat exposed and is
often very wet. Debris from the top of the
second chimney can easily land on the
climbers at the bottom of the third climb, so
care is needed to avoid accidents. Do not
“stack up” climbers in the two chimneys.

The 65 and 20 Foot Drops
The cave opens up after the third climb and a
series of short scrambles lead down the
stream course to the top of a 65-foot rope
pitch. The actual rig point is usually set to
avoid the seasonal waterfall and is located
about 30 feet out in a narrow crack. While
not difficult, this traverse is very exposed
and a cowstail or equivalent safety should be
used to secure climbers while rigging and
de-rigging personal descending and ascend-
ing gear.

The bottom of the first pitch is a very high,
narrow passage sloping steeply downward.
A short chimney leads to the second rope
pitch, a 20-foot nuisance drop. At the top of
this drop is a small alcove that is the only
protection from rocks falling from the top of
the longer pitch. The narrow stream passage
funnels rocks all the way to the bottom of the
nuisance drop. Falling rocks have injured
several cavers at this point and it is highly
recommended that no more than two cavers
descend these pitches at one time. Water
noise may make communication difficult be-
tween the bottom of the nuisance drop and
the top of the first rope pitch.

Below the second rope drop, another larger

The Mountain
Room.

Dave Bunnell

At the lowest
level is the
Mountain Room,
possibly the
largest cave
chamber in
California, at
over 400 feet
long.
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stream enters from the left and cascades into
the main passage. Traversing around the cas-
cade can be soggy, depending upon the wa-
ter level. Upstream, the water passage paral-
lels the Mountain Room. A series of climbs
eventually leads upward to a maze of break-
down chambers at the highest passable
points. Along this route, several side leads
provide access to the Mountain Room at
higher levels.

Massive Breakdown with Unstable
Automobile-Sized Boulders
Along the main route from the waterfall
traverse, it is only a short distance to the
Mountain Room. Tipped at a 40-degree
angle, the floor of the 400-foot long Moun-
tain Room is a massive pile of breakdown
composed of both marble and granite boul-
ders of enormous size. The top of the room
is extremely unstable and boulders as large
as automobiles have fallen, spontaneously,
from the top of the slope and penetrated to
the bottom of the Canopy Pit. Care is recom-
mended when climbing in the more exposed
areas.

The streams disappear into the massive
breakdown of the Mountain Room just be-
low the main route junction. No downward
progress has been made past the blind
Canopy Pit that terminates the cave at -415
feet.

The 50-foot Canopy Pit is named for the
large flowstone cascade making up the upper
half of the drop. This pit is choked by flow-
stone at its base, but running water can be
heard far below.
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Crystal Sequoia Cave

by Kevin Kirschman

Upon beginning your decent into the steep
canyon above Cascade Creek, you can eas-
ily imagine what the original human inhabit-
ants of the area, the Native Americans, must
have seen when standing on this same
heavily wooded canyon. Perhaps it was sum-
mer then, too. Even without the air pollution
from the increasingly populated Central Val-
ley, there would very likely have been a
small amount of haze in the valley air, blend-
ing into the heat haze and dry, golden,
grasses of the distant valley floor.

Possibly, you could see the shadowy
profile of the Coast Ranges many hot miles
away to the west. This view is a rare treat in
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our time, usually reserved for the hours right
after a passing winter storm.

The trees around you would be oaks,
pines, yew, maple, cedar, bay leaf; these
trees would blend with the lower story
shrubs on the slope. Across from you, on the
other side of this steep canyon, visible
through breaks along the trail, the rocks
were much more exposed, white, and gray,
with sparse vegetation.

Crystal Cave (also known as “Crystal Se-
quoia” to help differentiate it from other
Crystal Caves in California) is visited by
thousands of people each year.

This special place has much to offer, and
has given much to so many over the years
since its “official” discovery and subsequent
inclusion as an attraction in the Sequoia Na-
tional Park, but it was not the only cave con-
sidered for visitor access.

Lilburn Cave, in Redwood Canyon to the
north, was also briefly looked at as a cave
with developmental potential.

Discovery
Crystal Cave was discovered in Sequoia Na-
tional Park in April of 1918. Little evidence
exists to assure us that Crystal Cave, in par-
ticular, was known by Native Americans be-
fore the 1918 date except reason, and a very
few shreds of word-of-mouth evidence from
local shamans and Indian lore. The remains
of two individual California Natives have

been discovered, examined, and respectfully
re-interred in the cave with the help of local
shamans. The park has promised to respect
and protect the site. The existence of these
remains provides us with a human link to the
cave’s past.

According to the story, two part time park
employees, A.L. Medley, and C. N. Webster,
were fishing their way along the stream in
front of the cave entrance. The cave mouth is
quite large for a Sierra cave with a width of
30 feet and a height of 16 feet. Seeing the
opening, they undoubtedly made an inspec-
tion of what could be seen within the dim
light near the entrance.

The pair traveled back down the mountain
to the small town of Three Rivers, where the
National Park headquarters office for Se-
quoia and General Grant (later to be renamed
Kings Canyon) National Parks was located.

The man then in charge of the two parks
was a relocated Midwesterner, Superinten-
dent Walter Fry. Tall, balding, quiet, Fry
quickly cobbled together a party of locals to
climb up the mountain and inspect the newly
discovered cave. Fry is reported to have been
in less than a half dozen caves in the area.
This man, possessed by a passion for all the
natural wonders in his charge, seems to have
loved even these few caving experiences.

Within a short time, Fry had named the
cave for the sparkling calcite crystal coatings
inside. Despite the tremendous number of
visitors to date, most of what was visible in
Fry’s time is there today. Surely, with devel-
opment, some of the cave’s beauty has been
lost. Monitoring change within park caves is
part of the ongoing operation of the park’s
Cave Resources Department.

Visitation to Crystal Cave began immedi-
ately after its discovery. Locals soon heard
about the cave and unknown numbers made
the arduous (in those days) trip. Accurate,
detailed, cave visitation records could not be
kept. The park was largely open and un-
guarded, and money to hire employees was
in short supply. Still, it is known that the cave
had visitors, and that they were not always
gentle. Increased protection for the beauties
within, beyond a log barricade, and wooden
padlocked door, didn’t occur until the late
1930’s, 20 years after the cave’s initial dis-
covery and exploration.

The historic
spider gate at
Crystal Cave.

Dave Bunnell
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Development and Protection
Due to persistent pressure from Sequoia’s
chief executives, (principally Colonel John
White, twice Sequoia’s captain over his life-
time career of public service), monies were
finally allocated for a spur road, a mountain-
side footpath, and interior cave trail at Crys-
tal Cave. The initial funding was accom-
plished by a special act of Congress, utiliz-
ing the Works Projects Administration
(WPA). The CCC (Civilian Conservation
Corps) was employed, with Park Service
oversight, to do the job.

Construction began in 1938 and continued
seasonally until the cave was opened to the
public in the spring of 1940. As mandated
from Washington, D.C, the cave was to be
self-supporting, and not a continual drain on
scarce budget appropriations. Visitation that
first season was 15,000 individuals, a frac-
tion of today’s attendance. Today, 50,000, or
more, visitors annually come to appreciate
Crystal Cave, and the park enjoys a much-
needed financial benefit in return.

The Sequoia Natural History Association
operates the cave for the park (among other
services), helping to maintain the trails and
lights, protecting the fragile cave formations
and biota with the aid of many individuals
from the caving community and the Park
Service. The profits generated through cave
tours stay in the park to help fund park inter-
pretive goals and activities as well as bolster-
ing the program that cares for the cave itself.

Geologic Setting
Crystal Cave has formed within a block of
banded gray and white, highly crystalline
marble. It has formed as water from Yucca
Creek to the north of the cave is diverted
through the marble block to emerge as a
spring along Cascade Creek. Through time,
the downcutting of Cascade Creek has
caused water levels within the cave to drop,
creating a sequence of horizontal tubes con-
nected by steeply dipping canyon-like pas-
sages. Extensive maze areas bound the north
and south ends of the cave, while large
rooms, such as Marble Hall and the Dome
Room, are found near the center of cave de-
velopment.

Many of the passages in the cave contain
extensive sand and gravel deposits washed
into the cave by the sinking streams. These
deposits indicate that the oldest passages of

Crystal Cave formed about one million years
ago; the youngest passages, containing the
active cave stream, are still forming.

Within Crystal Cave, visitors can find out-
standing displays of calcite formations. Ex-
amples of standard cave speleothems
abound, with stalactites, stalagmites, col-
umns, flowstone, rimstone dams, and cave
popcorn throughout the cave. Crystal Cave
also has very nice examples of rare cave
shields. Some shields have been seen squirt-
ing thin streams of water from between the
shield halves during high water flow.

Paved Trail
Crystal Cave’s paved tour trail is approxi-
mately 1,800 feet long, and was built
through the largest rooms of the cave begin-
ning at the bottom of the cave and winding
upwards to a maximum height of, perhaps,
60 feet, above the entrance level and return-
ing in a loop to the lower level of the cave.

The cave, vertically, is approximately 180
feet from bottom to top. Most of the cave’s
navigable passage, however, is considerably
more restrictive and decidedly not for those
who are large of waistline. Over all, almost
three miles of open cave have been measured
over the years and mapped on charts through
the action of park personnel, cave employ-
ees, and volunteers from the caving commu-
nity. These same people have put in thou-
sands of man-hours performing cave restora-
tion work inside Crystal Cave. This work
continues, a little more, each year.

Cleaning
formations during
the annual
restoration camp.

Bill Frantz
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Cave Life
Biota in Crystal cave contains both com-
monly found cave inhabitants, and some
species only found in Crystal Cave or the
immediate caves in the vicinity. Several spe-
cies of bats inhabit the cave, seasonally, in-
cluding the Little Brown Bat, Townsend’s
Long Eared, and Mexican Free-tail. Several
spider species are found in the cave, mostly
near the entrance.

 One spider found in Crystal Cave, of the
Pimoa genus, is endemic to Crystal Cave
and the immediate vicinity. Other specie of
animals in Crystal Cave includes crickets,
millipedes, centipedes, springtails, Ensatina
salamander, and mice. While there is no
guarantee that you will notice the presence
of these creatures, that may, in the long term,
be to their benefit.

Tickets
Should you choose to visit Crystal Cave,
tickets are sold at the Foothills Visitor Cen-
ter (Ash Mountain Entrance) and Lodgepole
Visitor Center. General information about
the cave’s daily operations, including prices
and times, are available in the park’s free
newspaper.

Greenhorn Caves

By Richard L. Breisch

By late summer, the trail to Greenhorn
Caves is dry and dusty with chaparral plants
turned to tinder. The footpath to the caves is
actually an old jeep road, blocked by the Se-
quoia National Forest. The road parallels
Greenhorn Creek, where a few oaks (and
poison oak) have not withered.

A long deserted miner’s cabin is ram-
shackle with a door hanging open. Green-
horn Creek is no longer present, but it
resurges from a mining adit through granite.
The adit leads to natural caves, but in this
section the caves have been greatly modified
by generations of miners. Metal pipes, min-
ing car tracks, shovels, sluice boxes, and
other evidence of mining operations remain.

Gold!
When members of the Southern California

Grotto and the now defunct Sierra Mojave
Grotto began to map the Greenhorn Caves in
1978, they soon realized that one of these
caves had the potential to be the deepest
granite cave in the world. The caves in-
trigued us who worked on the project be-
cause the passages are complex, tight, slick,
and wet. There is no mystery why the early
pioneers penetrated and later enlarged the
caves. These caves contained gold!

Greenhorn Gulch area is in the Greenhorn
Mountains of Kern County, California. The
area is underlain with Mesozoic igneous
rocks, mostly quartz diorite. Faults run
through the area and some can be traced sev-
eral kilometers. One fault is over 150 meters
wide and filled with quartz gravel. Poorly
mineralized quartz veins are common in the
area. Gold was found in the quartz veins in
the upper reaches of the basin, but occurs in
the quartz sand along the length of the creek.
Most of the gold was remover by placer min-
ing techniques that used sluice boxes and
long toms. Twenty-one and a half square ki-
lometers of the Greenhorn Creek drainage
basin are upstream of Upper Greenhorn
Cave.

Kern County Gold Rush–1854
The early ‘49ers were initially drawn to the
Sierra Nevada range far to the north. The
Greenhorn Mountains are at the southern
end of the Sierra. A member of John C.
Fremont’s expedition first discovered gold in
Kern County, California in 1851. By 1852
men were mining gold at Keyes, 13 kilome-
ters to the east of Greenhorn Gulch. Gold
was found in Greenhorn Gulch on 27 No-
vember 1854. Within two weeks, this discov-
ery spurred a gold rush in Kern County, and
over 5000 men swarmed to the area. For the
most part, they were unsuccessful in their
quest for riches, but undoubtedly they ex-
plored the natural caves in the gulch. The
richest claims were in the vicinity of “The
Caves” (now called Greenhorn Caves).

Some historians claim the Kern River gold
rush was a humbug of deliberate exaggera-
tions told to sell mining equipment and
stagecoach passage. The rush was short
lived. Most miners departed within the year.
Mining activity in the caves has been spo-
radic ever since, but has continued until the
present day.



Part 5–Cave Descriptions 203

Cavers Discover Greenhorn Caves
For many years, the Greenhorn Caves were
well known to local gold prospectors, but not
to local cavers. In August 1949, Bill
Halliday and five other members of the
Southern California Grotto visited the first
80 meters of Lower Greenhorn Cave. In the
mid 1960s several members of the Sierra
Mojave Grotto found a long 4-wheel-drive
route to the caves.

Systematic exploration and mapping of
Greenhorn Caves did not begin until 1978.
After almost 50 mapping trips, the caves are
now known to consist of two sections. The
Upper-Middle Greenhorn Cave now has 956
meters of mapped passage and a vertical
depth of 151.5 meters.

Additional downstream passage has been
explored but not mapped. The Lower Green-
horn Cave has a length of 483 meters and a
vertical extent of 49 meters. For a few years
the Upper-Middle Greenhorn Cave was the
deepest known granitic cave in the world,
but it has since been surpassed by a cave in
Colorado.

The upper cave is the more sporting cave.
It contains tight squeezes in wet passages
and several short rope drops. This portion is
not recommended for anyone over about 170
pounds.

The middle cave contains two rappels. The
lower cave is only about a kilometer from the
road and it is far easier than the upper cave.
But it has unstable areas in the vicinity of the
mining operations. There are chest-deep
pools of water in many areas of the cave. But
these could be avoided on short trips of a few
hours.

[This article based on “Greenhorn Caves, the
Granddaddy of Granite Caves,” April 1986
NSS News,

Discovering and Gating
Hummel’s Cave

By Lynn L. Fielding

Bob Richards remembers hearing “Cave Ho,
we found a big one!” as Joe “Buzz” Hummel
and George Luteran discovered a cave en-
trance during a Southern California Grotto
ridgewalking trip in Fresno County on Au-
gust 21, 1976.

Eric Goodhill in
Greenhorn Cave

Bill Frantz

.

Located at 5,600 feet in elevation in the Si-
erra Nevada—between Hume Lake and
Windy Gulch—Hummel’s Cave is virtually
one large crevasse. The entrance is near the
top of the ridge in which it lies and its pas-
sage slopes at approximately a 45-degree
angle for the first 100 feet. At this point in
the cave, Buzz was able to squeeze past a
pile of breakdown into an area decorated
with flowstone that marked the top of a ver-
tical drop. Fortunately, the group had
brought a rope with them. The next day, af-
ter rigging the drop, Buzz and George, to-
gether with Len Gaska descended further
into the cave, while others members of the
group surveyed the upper level passage. This
drop was later surveyed to 104 feet and a
side passage was discovered that only re-
quired rappelling 46 feet to reach the same
area of the cave as the longer drop. At this
point, the trio continued along the sloping
passage for another 100 feet before encoun-
tering the top of another vertical drop. Since
the group did not have more ropes, this 125-
foot drop had to wait for the next trip. Ap-
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proximately 150 of additional passage
would be surveyed beyond the second drop.

Although the name “Hummel’s Cave”
continues to be used, it was thought of as a
working name. After several survey trips,
the cave passage amounted to 976 feet with
a depth of 447 feet. Although flowstone ex-
ists in the main cave passage, most of the
decorated areas lie in side passages. Features
encountered in the cave, in addition to flow-
stone, are: rimstone dams, pools, cave
pearls, draperies, stalactites, stalagmites,
shelfstone, and helictities. In addition, sev-
eral bones have been found in the cave. The
cave temperature is approximately 50 de-
grees Fahrenheit.

To protect the cave, a gate was designed by
Jim Steinberg and Ray Hardcastle. It was
designed to fit in the small crawlway leading
to the top of the first drop. Installation of the
gate in September of 1977 required the addi-
tional caver power of George Luteran, Buzz
Hummel, Sam Hails, Ernie Garza, Len
Gaska, Bruce Davis, and Bob Richards.

Geologic Overview
From a geologic viewpoint, Mesozoic Era
sediments were deposited that would even-
tually be metamorphosed into the units com-
prising the Boyden Cave Pendant. Members
of this pendant were folded, faulted, up-
lifted, and eventually eroded to produce the
characteristic steep walled canyons that
overlook the South Fork of the Kings River.
Hummel’s Cave formed in the marble unit of
this pendant which is approximately 1,000
feet wide. Consequently, there is potential
for more caves in the area to be discovered.

Sequoia National Forest adoption a cave
management plan for Hummel’s Cave in the
fall of 1982 which closed the cave to all but
approved scientific studies.

Bibliography

Davis, Bruce. “The Successful Cave Hunt”
The Explorer January, 1977, page 4.

Hardcastle, Ray and Bob Richards. “Letters
to the Editors Concerning the Discovery of
Hummel’s Cave”. California Caver, Issue
207, Autumn 1997, pages 21 - 24.

Hummel, Joe, Hummel’s Cave Map. NSS
Cave Files, 1976

Kiver, Eugene P and David V. Harris. Geol-
ogy of U. S. Parklands. New York: John
Wiley and Sons. 1999.

Richards, Bob, Hummel’s Cave Map. 1996.

U. S. Department of Agriculture, Sequoia
National Forest. Environmental Assessment,
Hummel’s Cave Management Plan. Hume
Lake Ranger District: September 23, 1982
.

Hurricane Crawl:
Following the Gale

By Joel Despain

Hurricane Crawl is famous among Califor-
nia cavers as the “museum cave.” It is known
for its amazing, pristine formations, tower-
ing canyons, and large rooms.

The cave’s formations include many large
shields, numerous areas of vermiform and
filamental helictites, curtains 25 feet long,
folia, enormous rimstone pools, lion tails
and crystalline lily pads in colors ranging
from pure white to orange and black. Many
speleothems feature sparkling crystal faces
that shine in beautifully in the light of a
headlamp.

Discovery
The discovery and exploration of Hurricane
Crawl is the best documented of any major
cave in Sequoia and Kings Canyon. Most of
it was found between 1988 and 1995, a time
when the parks were prepared to document
and record such information. Cavers and the
park also realized their rare opportunity to
document an untouched cave and its explo-
ration. Accounts of the trips have been writ-
ten by many of the enthusiastic participants.
These were printed in an issue of the Califor-
nia Caver in 1993 and also in the NSS News
in 1999.

Geologist Tom Sisson from the U.S. Geo-
logical Survey first brought the cave to the
attention of the park. Most of his time was
spent in the alpine high country where he
surveyed and mapped plutons of granite. In
the summer of 1986, in a lower elevation
canyon, he was surprised to find a low blow-
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ing crawlway. The air emerged from a block
of marble and Sisson realized that he might
have found a significant cave. As he left the
park tht afternoon, he contacted Robert
Childs, a guide at nearby Crystal Cave and
told him about the blowing entrance. The
next afternoon, Childs and I hiked down the
canyon and quickly found a cairn left by
Sisson. Behind it was a low continuing pas-
sage filled by a cold wind. We pulled flash-
lights from our packs and scrambled inside
to find sand floors and bedrock walls with
initials from 1946. But, 30 feet from the en-
trance a huge pile of breakdown filled the
passage. The wind had to be coming from
somewhere, but there was no way on. It
emerged from numerous small holes be-
tween the rocks. Over the next two summers
we visited the cave infrequently to see if we
could remove the “right” rock and find the
continuing cave that had to be the source of
the frigid wind. Occasionally we also took a
few groups of cavers to the blowing lead.
    In 1993, Steve Ruble, from the San Fran-
cisco Bay Chapter, wrote:

In mid-July of 1988 I was part of a small
group of cavers who were exploring
known limestone areas within Sequoia
National Park. We were led to a previ-
ously known small cave by Joel De-
spain, then a seasonal employee of the
park. The cave was approximately 30
feet long ending in breakdown, but there
was an incredible amount of air blowing
out the rather small entrance. … Soon
Gary Mele was disappearing into the
void. All I could see was the soles of his
boots, and soon even they disappeared.
Gary called back that there was going
passage ahead and that we should wait
while he checked it out. Five minutes
later, the rest of us heard him exclaim,
“California has a new significant cave,
come on through.” The excitement of the
first trip was beyond belief. I have never
dreamed that I would be involved in a
discovery of major “virgin” passage,
this was the type of stuff that one hears
about in places like Lechuguilla and
Mammoth. We found canyon passages
and formation rooms with many spele-
othems. The first trip we only saw per-
haps 200 feet of cave, but we realized
the potential.

Barbara Maseo Ruble also wrote in 1993:

The weather was warm, and I remember
my husband, Steve, wondering why we
were following this guy who didn’t even
bring a flashlight. The small cave ended
in a breakdown choke, and I soon got
cramped and cold. Joel and I retreated to
a sunny spot outside. After a while I
crawled back inside to find out what was
happening. I’ll never forget the look on
Joel’s face when I told him that Gary
Mele had found a way through the break-
down. He whooped, grabbed my hardhat
and light and was off in a flash. I spent
the next few hours exploring with a
flashlight in my mouth.

Hurricane Crawl was named for its breezy,
low entrance that reminded the San Fran-
cisco cavers of Hurricane Corner in Jewel.
The Californians had visited Jewel earlier in
the summer when the 1988 NSS convention
was held in the Black Hills.

A second trip to the cave by staff from Crys-

Peter and Ann Bosted

Pumpkin
Pallace

The cave was
approximately 30
feet long ending
in breakdown,
but there was an
incredible
amount of air
blowing out the
rather small
entrance...
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tal Cave took place four days later on July
20th. The cave had ended at several deep
holes in the floor that didn’t continue. Childs
checked a tight slot in the right wall more
than 20 feet above the floor. I wrote in 1999:

After a few minutes he called to me to
come take a look. Leaving the rest of the
group behind, I followed him through
the slot and a five-foot-wide, 20-foot-tall
canyon. More formations appeared –
white curtains, popcorn, and small nests
of cave pearls. We squeezed upwards
beneath a breakdown block and into a
15-foot-diameter room. Above us were
four-foot-long white curtains; at our
feet, sparkling white stalagmites grew
upward; sparkling white flowstone cov-
ered every surface. The room was
named the Milky Way for its twinkling
crystals and beautiful white formations.
Robert, boots in hand, crossed the room.
“I think I hear a stream ahead,” he said.
All I could hear was the rest of our cav-
ing party yelling at us to come back so
that we could exit the cave.

On August 3rd, after a day at work, Robert,
Ginger Bradshaw, and I returned to the cave.
We gently crossed the beautiful Milky Way.
The passage did continue and air was issuing
from a tight chimney in the floor. Robert

scrambled down first into a continuing hori-
zontal canyon. The sound of water was
growing. One hundred feet down the canyon
and after a tricky traverse past a wall of or-
ange curtains, we encountered the small
cave stream. Above us, orange flowstone and
draperies were deposited on the walls.

Downstream, two eight-foot waterfalls led
to a small hole, while upstream, another
eight-foot falls lead to a continuing canyon
passage. We followed the narrow canyon
through serpentine twists and bends. The
floors were brecciated marble bedrock with
white, blue, orange, and red rock. Along the
walls many small delicate features such as
popcorn, helictites, and moonmilk had
formed.

After 200 feet of narrow but enchanting
passage, the canyon was breached by a for-
mation choke. Dark orange flow-stone cov-
ered the walls and narrowed the passage.
Twenty feet above the stream we found a
windy bypass route that took us past nests of
cave pearls, including one nearly as large as
a ping-pong ball. Another area had six-foot-
long orange curtains and a nearby canopy
was candy-striped orange and white.

Past the formations we returned to the can-
yon and stream. Following a few hundred
more feet of winding passage, the canyon
narrowed. I was out in front when Robert
yelled up, “I want to find a big room.” To me
a room seemed like an unlikely prospect in
this narrowing canyon. But, after 75 more
feet things did begin to open up.

We crossed a floor of translucent flow-
stone where the canyon widened to eight
feet. Just, beyond, however, the passage nar-
rowed again where flowstone, curtains and
stalactites had formed. The formations were
beautifully colored orange, white, and
peach. The whole area was very wet and ac-
tive, and the cave’s steady breeze mobilized
the water driving it against our faces as small
drops. We felt like were standing on a beach
with the ocean before us. We called the area
“Sea Breeze.”

Past more climbs up the canyon’s walls to
bypass the formations we returned to the
canyon, but only for 50 feet. The canyon,
which we had christened “Carotene” for the
orange formations, ended where the stream
issued from a small hole in the floor and a
dark void appeared above. Our small party
scrambled up from the stream and into an

Formations in
Pumpkin
Pallace.

Dave Bunnell
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astonishing room. Before us was wall of
sparkling orange curtains at least 40 feet tall.
At our feet were large, white rimstone dams,
some more than six feet across and four feet
deep. Best of all a narrow strip of sand was
laid out on the floor against the near wall. We
could enjoy this beautiful room without do-
ing any harm.

Robert noticed that the passage continued
after a 15-foot climb up the far wall. … The
passage above was 15 feet wide with a five-
foot ceiling festooned with many soda
straws and stalactites. The floor was black
with white popcorn and moonmilk. We
moved ahead and after 40 feet emerged onto
a balcony overlooking a big room. I couldn’t
believe it. The room was 90 feet in diameter
with a floor that was two-thirds white flow-
stone and giant rimstone pools. Back to the
left we could see dozens of 20-foot-long or-
ange curtains, a six-foot-tall stalagmite, and
a 15-foot-long stalactite in the ceiling. I still
couldn’t believe it. I began breathing very
rapidly and had to sit down. I looked over at
Robert and said, “what else do you want to
find?” A map of the cave was started next
and the survey quickly progressed through
the new discoveries.

On August 10th, Crystal Cave guide Tom
Ostergren found the way out of Pumpkin
Palace into the cave’s next large passage,
Dusted Canyon, named for its gritty walls.
The route included two nice formation areas,
and where we turned back the passage con-
tinued into a wide room. In describing the
next trip I wrote:

I lay awake that night wondering about
what this amazing cave had in store for
us next. Robert was also motivated to
return, but it was nearly two weeks later,
on the 25th that the next trip took place.
It was great fun traveling through the
thousands of feet of newly discovered
cave passages to our promising lead. Not
only was the cave very beautiful, but it
contained many fun climbs, squeezes,
and obstacles. The wide room was 30
feet in diameter with a high ceiling and a
muddy floor. As we moved forward, we
realized that there were many passages
and rooms in the area. But, our focus
was following the air. It led us up two
short climbs and into two low rooms.
Ahead the passage split and we went left
into the largest of five options. Quickly

the passage opened further into a room
25 feet wide and 40 feet long filled with
formations. The floor was completely
covered by white, black, and orange
rimstone and flowstone. More than a
dozen stalagmites rose upward. The
walls were white and orange curtains
and flowstone. The ceiling was fes-
tooned with thousands of stalactites and
soda straws. We clung to the left wall,
boots tied together and wrapped around
our necks to traverse the room.

The air was issuing from a delicate opening
at the end of the room. Soda straws hung all
about and the walls were dirt with a thin cal-
cite veneer. With a great deal of care and a
bit of luck, we were able to move ahead
without causing any damage. Immediately
the passage opened up again into another
wonderfully decorated room. A dozen large
rimstone dams composed the floor. The ceil-
ing and walls were covered in white and or-
ange stalactites. In one corner hundreds of
soda straws over two feet long had formed.
Several robust columns reached between the
floor and ceiling. At the room’s end a dozen
bulbous lion tails had formed in a rimstone
pool. We were ecstatic – yet another beauti-
ful room.

In keeping with the celestial theme for the
names in Hurricane, we looked for a twin
star system to name the twin rooms. The day
after the trip, the Mizar stars in the handle of
the Big Dipper caught our eye, and the name
was bestowed upon this area of the cave.

On September 4th, Steve and Gary and I
headed deeper into the cave, intending to
reach Pumpkin Palace. At the first orange
formation choke we climbed up to the by-
pass. Steve looked longingly over our heads
at the tall canyon disappearing into black-
ness above. With the casual comment of, “I
wonder what is up there,” he was off, stem-
ming the walls of the canyon more than 40
feet above the stream at its base. Not to be
left behind, Gary and I quickly followed.
After some 30 feet of climbing, we could all
see an apparent top to the canyon with only
darkness above. We emerged into a 30-foot-
diameter room. The tall canyon we had
climbed up, was only a narrow slot in the
floor. I took off in the downstream direction,
while Steve and Gary headed upstream.
Downstream the floor was covered with

In one corner
hundreds of soda
straws over two
feet long had
formed. Several
robust columns
reached between
the floor and
ceiling. At the
room’s end a
dozen bulbous lion
tails had formed in
a rimstone pool.
We were ecstatic –
yet another
beautiful room.
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large popcorn and as I rounded a corner I
saw shields! Several of them clung to the
walls. After 50 feet the upper-level ended in
a large formation choke.

As I headed back I could hear loud exclama-
tions of “wow” and “great” from Steve and
Gary. After a short crawl, I emerged into the
chamber they had found. Calcite was every-
where. The floor was black with a dusting of
white moonmilk; the ceiling was covered by
stalactites, soda straws, and thousands of
helictites. Steve and Gary were 50 feet ahead
of me admiring two shields one of which
provided a base for numerous 8-inch-long
helictites. Steve moved forward while Gary
and I continued to gawk. One wall had doz-
ens of 10-foot-long white curtains and
helictites were growing everywhere, even
the floor.

Steve yelled back, “you guys had better
come up here.” Gary and I went his way. We
passed a beautiful wall of orange, black and
white flowstone and curtains and joined
Steve at the edge of a pristine white floor.
Before him was a stunning white shield at
least eight feet in diameter. Hanging from it
were hundreds of translucent meandering
curtains. Below that were dozens of white
stalagmites. We were awe-struck. For me, it
was at that moment that the full implications
of our summer of discoveries dawned on me.
We’d been lucky enough to find one of the
most beautiful caves in the Western United
States, a cave with amazing colors and spar-
kling crystals, rare and unusual formations,
fantastic rooms and thrilling waterfalls. And
all of it had been virgin and completely pris-
tine only two months earlier.

Other areas of Hurricane Crawl explored
that summer included the Parallel Passages
near the entrance and the Ruble Room with
its impressive helictites. The last trip into the
cave was on September 21st. But, the San
Francisco cavers took on the heroic task of
gating the cave before winter snows pre-
vented them from reaching Yucca Creek.
Barbara Ruble wrote of Thanksgiving week-
end, 1988 in the California Caver:

The Park Service had been nice enough
to offer us use of the firefighters’ dormi-
tory while we completed the gate. But,
the first night of the trip it snowed … and
snowed… and snowed. We woke up to
24 inches of fresh snow. Boy, was I glad

we weren’t camping. None of us thought
that Derek Hoyle would meet us as
planned, but he did show up and moti-
vated us to get back to work. I divided
sacks of concrete in half and packed the
45 pounds half way to the cave, until
Derek picked them up two at a time and
hauled them across country to the en-
trance. When we ran out of concrete, I
drove to Three Rivers in the snow and
fog to purchase more. At times the fog
was so thick you couldn’t see the trees
bordering the parks’ roads and trails.
But, the fog seemed to absorb all
sounds, it was so quiet.

The concrete secured a gate of stainless steel
bars engineered by Steve. By the end of the
weekend all of the gate’s parts and pieces
were installed and the cave was secure.

In 1989, the cavers formed the Yucca
Creek Conservation Task Force, an internal
organization of the NSS, to oversee and or-
ganize their work in Hurricane. That year
fewer new areas were discovered, but steady
progress was made on the cave’s map and
Hurricane saw both biological and geologi-
cal assessments by experts in the fields. A
few areas had already been dirtied during the
cavers’ first trips and Tuber Town and the
Dream Sickle were both cleaned in 1989.
One important discovery was made, follow-
ing an exposed lead climb by Childs. He
named the high passage Puente de Puercos,
and it lead to beautiful Bettlegeus Balcony,
far above the floor of Dusted Canyon.

In 1990 the park, pending a more thorough
biological assessment, closed the cave. But,
this didn’t slow the cavers. The Conserva-
tion Task Force spent its time looking for
other caves and many were found. In a can-
yon near Hurricane, Greg Cotterman and I
noticed a cool breeze emanating from a pile
of marble rocks early in the summer. Numer-
ous tight squeezes and the removal of several
large rocks by Cotterman, Kyle Bentley, and
I led into a series of small breakdown rooms.
On July 15, two groups of caves entered the
cave to look for the way on. Cotterman
wrote in the California Caver:

We climbed down into the hole that Joel
and Kyle (Bentley) had entered. It
dropped down into a small room with a
narrow slot in the floor. Down the slot
was a room about four feet high and 15
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by 20 feet in size. At one end there was a
large opening, which dropped almost
straight down about 20 feet into a larger
room with stalactites and nice white
flowstone in the floor. We called for Joel
and Kyle, but they were still out of voice
range. We climbed down the drop,
walked across the room and down a hall-
like passageway. This cave actually had
walking passage – a good sign. This lead
into an area of large breakdown blocks
with a reasonable route through. We fol-
lowed the route, walking and climbing
over breakdown for 100 feet or so and
met Joel and Kyle. They both looked
pretty excited. Joel suggested it would
be good idea for us to sit down before he
told us what they had found. He went on
to say that up ahead there was a really
impressive formation area.

We followed Joel and Kyle, passing
through some reasonable walking pas-
sage and into good-sized breakdown
rooms; all with minimal climbing and
crawling, a very pleasant change after
the first part of the cave. We crawled un-
der a low place and into a sandy-floored
room that was about 15 feet in diameter
and 10 feet high. To the right side there
was a nicely decorated passageway with
soda straws, carrots, moderate-sized sta-
lagmites and white sparkling flowstone.
Joel and Kyle were right, this is a really
impressive formation area. Then, they
pointed out this was not the formation
area that they had been talking about.
They lead us into a short crawlway. At
the end, the crawlway opened up, and I
stood up to find myself in the middle of
perhaps the most beautifully decorated
chamber that I have ever been in. The
Carousel Room is about 20 feet in diam-
eter and completely covered in glisten-
ing pure white formations of incredible
variety. The ceiling is filled by soda
straws including three-foot soda straw
columns. Rimstone dams cover the floor
and continue up a passage to the left
with three-foot stalagmites to one side
and a beautiful three-foot-long pure
white drapery across the passage. …
What a privilege it was to be among the
first to see such an incredibly beautiful
place.

Most of Schist Canyon Cave was discovered
and surveyed that summer. A laborious sur-
vey across the surface between Hurricane and
Schist revealed that the two caves were very
close together inside the mountain. In 1992,
cavers timed their visits to rendezvous in the
most proximal sections of each. To their sur-
prise, the survey had been very accurate and
the two caves were only a few feet apart and
separated by a narrow canyon too small to
pass through, but very easy to talk through.
Late that summer Cotterman,
Allen Wilson and I, working from the Schist
side, broke through a loose wall of dirt and
into the Mizar Maze section of Hurricane,
connecting the two caves. This brought the
length of Hurricane to over two miles, mak-
ing it one of California’s longest caves.

The final significant discoveries in Hurri-
cane happened in the summer of 1995. Greg
Stock wrote in the NSS News:

After a good eight hours of strenuous
moving from one outrageously decorated
area to another, I am cooked both mental-
ly and physically, and we call it a day. As
we head back down Carotene Canyon,

Peter and Ann Bosted

Folia in
Huricane
Crawl
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Joel suggests we climb up for a quick
look at Tuber Town a small formation
area above the main stream canyon.
While I take off my boots and climb
around the corner for a view of the tow-
ering bulbous stalagmites, Joel disap-
pears into an up-trending lead that Greg
Cotterman first noticed back in 1991. A
few weeks earlier, on a restoration trip,
fellow park employee Steve Bumgard-
ner had also climbed up into this area
and found two new passages. Both were
heavily decorated but short. I admire the
calcite scene for a few minutes, the re-
turn to my boots and wait for Joel to re-
turn.

As I have matured as a caver, I’ve
come to realize that the act of waiting is
an integral part of the experience; wait-
ing for people to get started in the morn-
ing, waiting for your turn on rope, wait-
ing for people to come back after “just
taking a peek” down a passage. Patience
is a virtue, but also a necessity for those
who spend time underground. Cavers
that can turn off their lights, make a
breakdown block comfortable and
“chill” are the ones that survive the long
haul. In my early years, a slow panic
would set in as the minutes ticked by for
an overdue caver. I would torment my-
self visualizing very possible pitfalls
they could encounter. With time, howev-
er, I began to realize that while there is
always a remote chance of danger, they
are more likely skipping back from
some great discovery. After fifteen min-
utes of waiting in Tuber Town, I figure
that Joel is in one of those situations. By
the time he calls down, “you should
come up here,” I already have my boots
on and am stemming my way up the can-
yon.

Fueled by adrenaline, I breeze through
a tight vertical slot that exits from one of
the passages found by Steve. Above is a
roomy passage that moves out away
from the stream canyon. Here, I find Joel
grinning from ear to ear. “Oh man,
you’re not going to believe this!” Off
come the boots again as we traverse out
over sparkling flowstone into a neat
room with an enormous shield, soda
straws galore, and a milky stalagmite six
feet tall. I’m already impressed before I

turn around and see a gaping hole
fringed with orange draperies, leading
into blackness. Joel motions to the hole
and says, “I haven’t been in there yet.”
Excitedly, we push on into the room,
which contains a wall of sparkling or-
ange draperies 40 feet tall. It also con-
tains thousands of soda straws, hundreds
of helictites, dozens of stalagmites, and
two more enormous shields.

This latest profusely decorated upper level of
Hurricane was named the Pleiades for its
constellation of beautiful rooms clustered
closely together. These rooms appear to be
partially phreatic with vadose passages that
rise above the rooms. The area is likely a
downstream continuation of the Star Cham-
ber and of additional cave development and
water movement west of the Star Chamber,
which appears in the Pleaides northern-most
room. Two passages in this high level repre-
sent the downstream end of this level of the
cave. They approach the surface as evi-
denced by breakdown, collapse, airflow,
roots, acorn shells, and animal scat. Stock,
Bumgardner, and I found many more rooms
a month later on July 28th. These contained
yet more shields, pools, stalagmites, and
beautiful sights.

Barbara Ruble summarized her time in Se-
quoia in an article in the California Caver in
1993:

Over the years we made many trips to
Sequoia National Park and Hurricane
Crawl. May to November our truck
made the six-hour drive about once a
month. We braved temperatures of 100
degrees plus, impenetrable valley fog,
and heavy snowstorms. Steve and I were
lucky to have air conditioning and a
warm shell on the truck. Some of our
friends weren’t as comfortable. The
sight of three grown men sleeping in the
bed of a mini-pickup, complete with
storage bins, was very entertaining. We
learned where to camp for free on Forest
Service land, where to find free showers,
and what was the least objectionable of-
fering in the park’s cafeteria. We learned
about dealing with the Park Service and
made friends among the cave guides and
rangers.

But, the strongest memories of Se-

Rangers and
park employees
who have been
more than helpful
– they offered
encouragement
and assistance
beyond our
expectations.
Friendships that I
have made that
will long outlast
the surveying
project in
Hurricane Crawl.
These friends
have proven time
and again that
caving is a group
sport.
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quoia National Park are of the people.
The cavers who made the initial discov-
ery trip in Hurricane Crawl and several
others who lent their expertise and en-
thusiasm to keep things going on or to
expand horizons. Rangers and park em-
ployees who have been more than help-
ful – they offered encouragement and
assistance beyond our expectations.
Friendships that I have made that will
long outlast the surveying project in
Hurricane Crawl. These friends have
proven time and again that caving is a
group sport.

Today, Hurricane has been surveyed to a
length of 10,274 feet making it the third
longest cave in the Sequoia and Kings Can-
yon National Park and the sixth longest cave
in California. A few isolated corners may re-
main to be explored, but the overall extent of
the cave has probably been realized. The
seasons of discovery along Yucca Creek
were heady times. A few cavers had the rare
and wonderful opportunity to explore and
survey where no one had been before.

There is more than just caver glory and
great speleothems in Hurricane Crawl. The
cave is home to at least five cave-adapted
endemic species of invertebrates. These in-
clude isopods in the cave stream and terres-
trial isopods living on the cave’s walls and
floors. The aquatic isopod appears to prefer
sand- and cobble-floored streams in rooms
instead of the bedrock-floored canyons,
while the air breathing isopod is found on
sticks and leaves left in areas where water
backs up during high flows in the spring and
winter. The likely endemics are three species
of spiders that would feed upon collembo-
lans, better known as spring tails or other
small cave wildlife. Bats are not known from
Hurricane, which may be due to the break-
down constrictions at both entrances.

Hurricane has also been a study site, along
with other Sierra caves for research by Greg
Stock from University of California, Santa
Cruz. Hurricane has what may be the Parks’
best candidate for a large phreatic passage
— the Star Chamber and the Pleiades. These
passages are very flat with rounded cross
sections and few signs of vadose cutting.
Such passages are closely tied with surface
streams and can reveal the downcutting rates
of local streams and rivers and even reveal

rates of uplift for the Southern Sierra.
Stock is dating this area and other horizon-

tal park cave passages by measuring rare iso-
topes of Aluminum and Beryllium formed
by cosmic rays when quartz-rich rocks or
sediment are at the surface. Daryl Granger
from Purdue University pioneered this
method and it is being used to date caves in
Switzerland, China, Kentucky, West Vir-
ginia, and the Sierra Nevada.

Bruce W. Rogers

Lilburn Cave is the longest cave in Califor-
nia, at just under 20 miles of passage. Dis-
covered by J.T. Blair in 1903, and christened
Redwood Crystal Cave, it was subsequently
semi-lost until George Lilburn, an Indiana
miner, claimed the cave in 1910. Lilburn
didn’t enter the cave until 1931, after exca-
vating the blocked sinkhole entrance in
hopes of commercialization. His attention
was then diverted to adjacent tungsten de-
posits he mined before and during World
War II. He soon lost interest in commercial-
ization due to the rugged nature and remote
location of the cave.

The cave then lay forgotten until the
middle 1950’s. At that time, rumors of its
existence reached several Fresno motorcycle
clubs who then mounted several exploration
trips into the upper reaches of the cave. Arti-
facts of their explorations still are present
near the Great White Pillar and the Bacon
Rind Room. Because of the cave’s remote
location and lengthy approach hike, Lilburn
Cave was little visited by organized cavers
until the early 1960’s. First Peter Neely of
the Southern California Grotto and subse-
quently Ellis Hedlund of the San Joaquin
Valley Grotto initiated large-scale mapping
of the cave in the early 1960’s. Exploration
burgeoned after the 1966 Giant Forest NSS
Convention and several major extensions
were discovered. Intensive exploration has
continued ever since.

Lilburn Cave is located along the bottom
of Redwood Canyon in Kings Canyon Na-
tional Park in the southern Sierra Nevada.

Today, Hurricane
has been surveyed
to a length of
10,274 feet
making it the
third longest cave
in the Sequoia and
Kings Canyon
National Park and
the sixth longest
cave in California.

Lilburn Cave

Lilburn Cave is
the longest cave
in California, at
just under 20
miles of passage.
Discovered by
J.T. Blair in 1903,
and christened
Redwood Crystal
Cave, it was
subsequently
semi-lost until
George Lilburn,
an Indiana miner,
claimed the cave
in 1910.
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The marble lens makes up the majority of a
long Permian to Triassic(?) roof pendant of
schist, gneiss, marble, and tactite surrounded
by granodiorite and granite. The pendant
strikes roughly north-south and dips nearly
vertical; the marble makes up the eastern
half of the pendant.

The marble itself is about 6.5 kilometers
long, a kilometer wide, and at least half a ki-
lometer deep. The marble ranges from pure
calcite to pure dolomite and has spectacular
blue-black and white compositional banding
(See photos on front cover and p. 18). Indeed
most cavers liken exploring Lilburn to cav-
ing inside a zebra. Along the eastern margins
of the known cave are thin granodiorite dikes
and pockets and boudins of hornfels, schist,
and tactite. The cave is rather modestly
decorated but has an unusually varied min-
eralogy. Calcite, aragonite, barite, rosaite,
malachite, azurite, hydro-magnesite, wither-
ite, gypsum, goethite, hematite, birnessite,
and “wad” occur as speleothems while
axinite, azurite, bornite, chalcopyrite,
sphalerite, diopside, goethite, hornblende,
pyrite, sepiolite, quartz, plagioclase, biotite,
muscovite, and tremolite occur as
petromorphs.

Complex Three-Dimensional Maze
The cave is an extremely complex three-di-
mensional network of phreatic passages
heavily over-printed by vadose stream ac-
tion. It appears that the majority of passages
follow joints, although some have developed
along faults. The known cave underlies the
central third of the marble lens in the canyon
under an area about one kilometer long, half
a kilometer wide, and close to 150 meters
deep.

To the north is a soil mantled karst that ap-
parently contains a large amount of equally
complex and extensive passage, most of
which is now at least partly blocked with
sediments. Large sinkholes in this part of the
karst contain volcanic ash dating back to
1240 AD.

To the south of the known cave is a largely
inaccessible amount of passage still filled
with its phreatic water and only barely acces-
sible by diving. A Vauclusian spring marks
the southern limit of the cave and marble.

Although explorers have artificially sepa-
rated the known cave into three segments, it
appears that the cave actually has the same
general pattern throughout its extent. Tradi-
tionally explorers have artificially termed
upper, middle, and lower parts of the “north,”
“middle,” and “south” cave areas largely due
to lesser exploration in the joining sections
between these segments. Intensive recent ex-
ploration has discovered extensive passage
networks in these formerly “blank” sections
of the cave.

It appears that the cave has gradually deep-
ened to the west in response to Redwood
Creek cutting its canyon deeper in the same
direction. The cave’s passages appear as a
series of extensive intricate complexes
formed where at least two major tributary
streams flow into the marble from the gra-
nitic slopes of adjacent Big Baldy to the east.

Between these is a bewildering complex of
small crawlway complexes, deep canyons,
breakdown-filled vertical pits, and connect-
ing passages cutting across all the other pas-
sages. Generally, the upper passages are
fairly large, partly to completely mud-
choked, and relatively heavily decorated
with earth-toned speleothems. Charcoal in
sinkhole-derived fills date to between 1,500
and 700 years ago and a stalagmite in the
“upper middle cave” was dated to have
formed rapidly at about 10,000 years ago.

The nebulous “middle” levels are more

Chuck Lee
cleans up the
white flowstone
at the bottom of
the Jefferson
Memorial.

Bill Frantz
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canyon-like, more modestly decorated, and
less muddy. The lowest levels are generally
mud-free, have granitic sand floors, contain
white to clear speleothems, and carry the
major river as well as at least three tributary
streams.

During winter and spring, almost the en-
tire lower half of the cave floods, often mov-
ing prodigious amounts of granitic sand,
blocking and opening passages with bewil-
dering complexity. By mid-summer the
snowmelt-swollen streams abate, the ebb
and flow stream-lake hydrological system
settles down to normal flow, and most of the
cave passages are accessible.

The North
The northern limit of the cave surrounds the
artificially excavated Meyer Pit Entrance
and East and West Streams. This area is
marked by large concentrations of white spe-
leothems, granitic sand fills, and unsullied,
banded marble walls. Sausage-like
“boudins” of schist and chert are common in
this area of the cave, as are copper and zinc-
doped speleothems and petromorphs. Some
fills indicate a former direct connection to
the surface as they are filled with up granitic
boulders up to 2.5 meters in diameter.
Cobbles of schist, granitic rock, and metal-
bearing tactite are also found in these halls.
Scattered deposits of banded clay formed in
ponded water in this part of the cave over a
15,000 year long interval, but just exactly
when they formed is still under study. At
least three of the seasonal streams enter the
cave here and the permanent Enchanted
River rises from a nearly impenetrable pas-
sage. Vertically intricate passage complexes
all tend to converge near rise of the river pas-
sage and adjacent Hexadendron Room. The
river passage sinks into an impassable si-
phon slightly to the south. A pair of large,
recently stream-vacated trunk passages ex-
tends south to the Lake Room where the
river again rises.

The Middle
The middle extent of the cave changes some-
what here and takes a somewhat more linear
pattern. The Enchanted River courses
through segments of clean, banded marble
canyon interrupted by several waterfalls.
Thirty-meter-deep vadose canyons such as
the Bicycle Passage connect heavily scal-
loped phreatic tubular passages, such as the

Blue and Jefferson Memorial Passages at
varying elevations. In several places, break-
down-filled vertical pit complexes such as
The Elevator, Junction Room/Pit, and the
Double Scungy Chimneys also connect the
cave levels and provide quick routes to the
distant parts of the cave. Higher passage
complexes, only about a few dozen meters
below the ground surface, are heavily coated
with mud derived from clay-rich sandy sur-
face soils— the Tree Root Passage and the
Bacon Rind Room are typical of these pas-
sages.  The Old or Historic Entrance and ad-
jacent Wonder Warthog Bacon Rind Pit,
mark the southern extent of the “middle”
cave.

The South
The southern part of the accessible cave is
still less well explored than the northern and
central parts. Its pattern, however, is similar
to the balance of the known cave with higher
elevation, decorated complexes, mid-level
canyon passages connecting variously
placed phreatic tubular passages, and lower
active river passage and pool complexes.
The extreme southern end of the cave has a
large complex where the surface Pebble Pile

At the Meyer
Entrance, Amanda
Grindley climbs
the cable ladder to
exit the cave.

Bill Frantz
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Creek’s enters the cave. This occurs in a
major Z-shaped series of rooms: the Z-
Room, Thanksgiving Hall, and South Seas.
High, mud-plugged passages with rodent
trails and surface vegetal debris hint at their
proximity to the surface, but no further en-
trances have yet been found. Despite inten-
sive exploration, little passage has been
found to date farther south than the South
Seas and Splash Down Pit area. It is believed
that extensive passage does exist, but access
to it has not been found.

The Vauclusian Spring
The South Seas and adjacent Flush Room
are the inner parts of the Vauclusian spring
system, the only easily explorer accessible
system known. As winter snowmelt runoff
peaks in very early summer, water is im-
pounded in these rooms to depths of over 30
meters. As a complex series of siphons and
sand bar blockages fail under the rising hy-
draulic head, a noisily sucking whirlpool
forms in the Flush Room, emptying the res-
ervoir at a tremendous rate.

On the surface nearly a kilometer away,
Big Spring “belches,” then erupts with a
huge discharge corresponding to the empty-
ing of the cave passages. As the summer
progresses, this ebb and flow pattern slows
and then disappears until a “normal” low
flow regime is established.

The balance of normal flow over the year
allows Redwood Creek to flow from a
swallet about a kilometer above the known
cave to Big Spring nearly three kilometer
farther south. About a third of this route is
through accessible cave passages. Occa-
sional intense summer thunderstorms some-
times reactivate the “flush and gush” behav-
ior of the system, but it is always short-lived.

Selected References
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Contributions of studies at Lilburn Cave to
the natural history of Kings Canyon Na-
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Mineralogy of Lilburn Cave, Kings Canyon
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44:2, p. 23-31.
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Millerton Lakes
Cave System

By Dave Bunnell

Overview
The caves are located on the shores of
Millerton Lake, about two hours drive north
of Porterville. The hike to the lower cave is
about a mile. An early start is recommended,
as it is very hot here in August. Vertical gear
isn’t needed, although a 30-foot handline is
useful at Handline Falls (Middle Cave).
Surfer-style wetsuits are useful, though not
required, if one is a good climber (and being
tall really helps in this cave). With a wetsuit
one can slog through the pools without hav-
ing to attempt the more difficult climbs to
keep out of them. Traditional vibram-soled
boots don’t stick nearly as well as tennis
shoes or hard-soled wetsuit booties to the
glass-smooth walls in this cave.

The three caves at Millerton Lakes are a
world-class example of their type. The caves
are formed in the Blue Canyon Tonalite, a
granitoid rock of Cretaceous age. They have
formed entirely by erosion of the host rock
by the waters of Big Sandy Creek, which has
sculpted the cave into a jungle-gym of water-
falls, deep, water-filled potholes, and fluted
speleogens. Throughout much of its length,
the cave is a canyon five to 10 feet wide and
15 to 30 feet high, with every few feet offer-
ing a new climbing challenge, especially if
one wants to stay dry.

Though lacking in formations (other than
some calcite popcorn in an upper level) the
cave is visually quite striking. After fifteen
or more trips through the Middle Cave this
author still finds new subjects of photo-
graphic interest. If taking a camera, a water-
proof container for it is highly recom-
mended! Few make it to the back of the
Middle Cave without taking a short swim
enroute.

History
The existence of a cave near Millerton Lakes
was mentioned in Halliday’s (Caves of Cali-
fornia) (1962), but it wasn’t until 1983 that
members of the Southern California Grotto
visited the cave and realized its potential.
Mapping and exploration proceeded over the
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next two years in the lower and middle caves
with the more complex upper cave being
pushed out by 1986 and then again in 1990,
when a handshake connection was made be-
tween the upper and middle caves.

Cave Descriptions

Lower Cave: 820 feet
The Lower Cave is the easiest to locate, as
the lakeside trail leads right to it. It is one of
the largest entrances to the system and leads
to a 20-foot climbdown to the stream. Al-
though there is some passage downstream
going to the lowest entrance, the majority of
the cave is upstream. Several through-trips
are possible, as there are four entrances up-
stream. Most of the pools in the lower cave
are readily climbed around but one of the
trickiest is encountered immediately. Be-
cause of the many entrances, it is easy to
come out of the cave and warm up should
one get too cold. A trip through the Lower
Cave is a good prelude to a Middle Cave trip.

Route-finding is easy to the first several
entrances but the going gets trickier beyond,
as breakdown piles are encountered and
some squeezing and searching is required to
continue.

Middle Cave: 1102 feet
The Middle Cave portion is the most sport-
ing and arguably most scenic portion of the
cave. All of it is nice canyon passage, with
breakdown only at the extreme ends. It is a
more serious trip, as there are no exits up-
stream of the main entrance that can easily
be used to make a through-trip, unless one
were to rig one of the pit entrances. Because
of this and the fact that there are several very
deep and tricky pools to cross, we recom-
mend cavers wear wetsuits in this part of the
cave.

After emerging from the highest entrance
to the Lower Cave, one can climb the boul-
der-strewn streambed to the Middle Cave.
There is no trail, but basically one heads for
the high point of rock seen a couple hundred
feet above. There are actually several en-
trances in close proximity. The most down-
stream entrance is small and leads to a some-
what exposed climb of about 20 feet down to
the stream, from which one can wade up a
narrow canyon before climbing up an eight-

foot falls into an impressive 30-foot-high
canyon with several entrances visible. To
continue, one crosses a wide pool, climbs up
through a crevice to an upper level and joins
the route from the more-often used entrance
described below.

Of the aforementioned entrances, only one
(the farthest upstream) provides a relatively
unexposed free-climb route into the canyon,
down a short corkscrewing dry chute of per-

Braving the
waters in
Millerton Lakes

On the surface at
the Millerton Lakes
Caves.
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haps 12 feet. This lands one on a bridge with
an impressive view looking 20 feet down
into the main canyon. At this point you don’t
want to climb down to the stream, you want
to turn towards the upstream direction and
squeeze through a slanting rift passage that
leads easily to the stream in about fifty feet.

Shortly beyond you are confronted with
the first deep pool. A tall person can climb
across by putting both feet on one wall and
hands on another, stretching horizontally
across. The next obstacle is a narrow rift
through which the water pours, and a tricky
climb to stay dry in. Here one can also climb
high and step into the rift. And so it goes,
one pool after the next, some over your head
and others easily waded. Another climb-up
of about 10 feet is required at the falls be-
neath the vertical entrance. There is a dry,
upper level before this area with some cal-
cite cave popcorn.

About three-fourths of the way back into
the cave one reaches the ultimate pool to
climb across and stay dry, Vance’s Plunge. I
have a technique for climbing it that works
for me (I’m 6 foot 2 inches) and I’ve seen a
couple other tall folks make it, but most will

have to take the plunge. Soon beyond the
“plunge” is an interesting spot, geologically,
where two dikes (intrusions in the granite)
criss-cross in the walls (the “swirling
dikes”), followed by perhaps the most
difficult falls to ascend, Handline Falls.

Typically a good climber can go up first
and rig a handline for others here. There is a
nice rounded buttress that a rope can be
doubled over on so that all can have use of it
on the way down. There’s a bit of nice can-
yon beyond, with lots of white dike material
exposed, but soon the cave reaches a break-
down choke that can be penetrated a short
distance to where a handshake connection
was made to Upper Cave.

Upper Cave: 2353 feet
It’s a long walk to the upper cave across the
boulder pile from the Middle Cave entrance,
and not a pleasant one in the heat of August.
A better route is to follow a spur trail off the
main lake trail that goes high along the west
bank of Big Sandy Creek, and to head up
early. The lower two entrances are the easi-
est to locate and the most feasible to use, as
higher entrances lead into a confusing boul-
der maze.

Perhaps the best trip in the Upper cave is
from the Discovery or Upper Cave entrance
(actually in the middle of the upper system),
downstream to the Big Boulder entrance.
The Discovery entrance lies in a group of
moss-covered boulders through which one
can hear the stream below. A vertical
squeeze leads to a 20-foot climbdown to the
stream. Downstream lies nice canyon pas-
sage and a couple of interesting climbs if
you’re trying to stay dry. An interesting
“double barrel” pothole is in this part of the
cave. Some 250 feet of passage leads to a
ten-foot climb-up in the ceiling that leads
through breakdown to an emergence under
an immense boulder.

Just beyond the climb up to this entrance,
one must drop down a circular well about
eight feet to a deep pool to continue follow-
ing the water. There is over 1,000 feet of
cave and no more entrances to permit a
through trip. The route beyond is wet, has a
couple of very tight squeezes, more nice can-
yon passage, before reaching the breakdown
pile where a handshake connection was
made with Middle Cave. Very few people
have ever visited this part of the cave.

Passage
shapes at
Millerton
Lakes.
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Mineral King Caves

By Bruce Rogers

Mineral King is a glaciated valley located at
the alpine zone along the southern edge of
Sequoia National Park. The Sierra High
Peaks tower to over 3965 meters (13,000
feet) above the floor, itself at an elevation of
about 2440 meters (8,000 feet).

A large roof pendant of Triassic to Juras-
sic metamorphic rocks extends about 15 ki-
lometers (nine miles) along the valley axis
while the surrounding peaks are largely gra-
nitic rocks dating to late in the age of dino-
saurs. Regional metamorphism has baked
and squeezed the older undersea landslide
and volcanic rocks and reef rocks into schist,
hornfels, and marble.

Large, discontinuous bodies of calcite
marble lie along the margins of the roof pen-
dant, their greatest extent being at the south-
ern end of the valley between 2744 and 3201
meters (9,000–10,500 feet) elevation. Pleis-
tocene Ice Age glaciation has scoured much
of the soil and forest cover from the peaks. It
appears that at least some of the larger caves
formed before the Ice Ages since they are
partly choked with glacial debris that the
current cave streams struggle to remove.

In addition, many of the larger caves have
been partly planed away by glacial scour.
Panorama Valley on the east and White
Chief Cirque on the west hold scores of al-
pine caves, accessible only in late summer
and early fall.

Access to these caves is limited by a very
short “summer” season, long backpacks, and
elevations in excess of 3,000 meters (9800
feet). Other limitations are the lack of
records, maps, and trip reports of which
caves and pits have been explored and which
have not. Lingering ice and snow plugs melt-
ing into near freezing streams as well as
shifting glacial sediment also frustrate full
exploration.

Informally named Panorama Valley has
the majority of the caves although many are
small. This shallow hanging valley is car-
peted with a large meadow area bounded by
bare marble ridges. Alto–Bathing Cave is
the highest cave known and consists of a

relatively short series of stream-floored va-
dose passages dissolved out along
interlayered marble and hornfels bodies. The
lowest Alto Cave passage is separated from
the exsurgence in Bathing Cave by a siphon,
but dye tracing has shown this is a short con-
necting passage.

Lower in Panorama Valley, the same
stream is swallowed by Sink Cave and
traverses south over 915 meters (3,000 feet)
of seasonally phreatic passage under a
marble ridge to Panorama Cave and Onion
Meadow Spring. Some of the water has also
been dye traced north to adjacent Cascade
Creek, but no human-sized cave has been
found to date. Siphons and sand plugs often
make a through trip impossible. Unlike
many of the other caves, Panorama Cave has
white speleothems displayed against nearly
black marble passage walls studded with
glassy tremolite and idocrase crystals.

Many other smaller caves are arrayed
along the eastern marble bodies including
Beulah, Columbine, Franklin Bogaz, Em-
pire Mine Cave, Jordan Cave, 9,000-Foot
Cave, and others. Deep Empire Mine Cave is
noteworthy as it was once mined for silver

White Chief
Cave

Bill Frantz
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ore in the ill-fated 1870’s Mineral King
Sliver Rush and had a steam engine operated
in its large main room for power!

Above the southwest corner of the valley
lies White Chief Cirque—named after
White Chief Mine, itself allegedly found by
Indian Spirit-guided prospectors.  Cirque
Cave is a large maze of seasonally phreatic
passages and rooms accessible when the
snow pack melts in late summer and early
fall. The near-freezing, borderline ice cave
has several lakes and entrances; early 1900's
miners utilized one of these for shelter,
House Cave. The streams present sink into
impassable siphons, only to resurge lower
down the marble-floored cirque at White
Chief Cave.

White Chief Cave is somewhat larger than
Cirque Cave with large sediment-and, sea-
sonally, ice-choked chambers. This cave has
many entrances although not all are passable
due to seasonal ice and snow plugs and shift-
ing sediment chokes. The stream flowing
through White Chief Cave resurges below
the caves, then disappears into glacial sedi-
ments after passing through a seasonal snow
cave nearly 100 meters (300 feet) long.

These two large caves, and the several

dozen other, smaller caves, are formed in
white to cream-colored banded calcite
marble. From nearly any point in the alpine
karst, dozens of pits and entrances can be
seen. Most have not been entered in decades.
Many of these smaller caves are incom-
pletely explored due to sediment chokes and
ice plugs that prevent access into their
depths. Other small caves carry small
streams along their passages that sink at the
higher edge of White Chief Dry Lake, a
large, now-dry, sediment-filled tarn.

The hydrology of these caves is complex
with distinctly different low- and high-water
stream routes. Minor collapses and shifting
glacial sediment plugs complicate cave ex-
ploration. It is thought that most of this wa-
ter traverses nearly 3.5 kilometers (two
miles) north to Spring Creek at the northwest
corner of the Mineral King Valley. Spring
Creek bursts from near the top of the long
ridge extending north from the White Chief
Cirque. Adjacent Eagle Lake Creek disap-
pears in a series of swallets along this trend
and has been dye traced to the outlet at
Spring Creek. Spring Creek itself is highly
charged with dissolved calcite, depositing it
in series of small travertine caves part way
down its precipitous course.

Other concentrations of caves are present
along the northeastern margin of the valley
near Timber Gap. Some of these caves have
never been penetrated for more than a few
dozen meters due to snow and ice plugs,
breakdown, or glacial fills. Other caves are
present along the floor of the valley in cal-
cite-cemented Ice Age glacial moraines or
behind as yet unentered spring resurgences.
Still more caves are to be found just outside
the National Park to the south in stringers of
marble that have hardly been explored.

The challenge in exploring these alpine
zone caves is matched by some of the most
dramatic mountain scenery to be found in the
High Sierra. Alpine cave hazards abound.
But so, too, do the unexpected delights of
bare marble, twisted Jeffery and Limber Pine
at the tree line, and a blush of summer
wildflowers during the altogether too short
summer season. Mining relics and lonely
grave sites can be found in the most obscure
corner of the valley and surrounding peaks as
can talus, granitic erosion, and glacier caves.

Truly, Mineral King is one of the forgotten
corners of the High Sierra.

“We came back
with survey not
excuses,” Roger
Mortimer on the
rope survey in
Seldom Seen
Cave.

Bill Frantz
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Packsaddle Cave

By Bern Szukalski

Packsaddle Cave is the most well known
cave in the Kern River Valley area. Though
the date of its discovery is not known, it is
likely to have been sometime after the dis-
covery of gold nearby during the early
1850’s. Miners scouring the hillsides may
have stumbled onto the cave, and several
long-abandoned mines are found nearby.
One of these mines can be seen from the trail
a short distance prior to reaching the cave

Packsaddle Cave appeared on Auto Club
maps as early as the 1940’s. The marked lo-
cation probably drew the first tourists to this
cave. The location was published in a trail
guide for the Southern Sierra in 1978. Today
the cave still appears on topo and U.S. For-
est Service maps. The Forest Service also
publishes detailed trail information to reach
the cave. As a result, the cave is heavily van-
dalized, but still well worth the two-mile
hike to reach it.

In 1949 the first NSS cavers visited Pack-
saddle Cave when Bill Halliday and the
newly formed Southern California Grotto
made their first trip to the cave. The group
learned of the cave through the Auto Club
map, and the group used the map to locate
the cave. Apparently, the cave location was
somewhat incorrect, and it took two trips to
eventually find Packsaddle. Even at that
early date, the group noted vandalism in the
cave.

The entrance is roughly 8 feet by 22 feet
and is located high on the side of a steep-
sided canyon. Despite the relatively large
entrance dimensions, it is difficult to see
from the trail on the approach. Once past the
cave a well-worn trail angles up and back
toward the entrance. The entrance provides a
nice frame from the inside for the canyon
below.

Packsaddle Cave is essentially a single
large passage or room, with one major side
passage heading to the left roughly 60 feet
from the entrance. About 100 feet from the
entrance, the cave attains its largest dimen-
sions at Grand Hall, with a width of approxi-
mately 40 feet and a maximum height of
over 30 feet. Massive columns and flowstone
are found throughout the cave and at the rear

divide the cave into smaller sections and al-
coves.

Visitors today can only imagine what the
cave must have looked like when it was pris-
tine. Though heavily trafficked and gener-
ally weary after almost 150 years of visita-
tion, the cave is well worth the hike and is
still impressive.

Bill Frantz

Merrilee
Proffitt in
Packsaddle
Cave.

Mysterious Palmer Cave

Joel Despain

Palmer is a cave of large rooms, towering
ceilings, massive speleothems, and a spec-
tacular entrance rappel, but it is also one of
the Sierra’s least visited wonders. It lies in
the southwestern corner of Sequoia National
Park near other early cave discoveries,

Rappelling
into Palmer
Cave.Dave Bunnell
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Clough and Soldiers. Palmer sits high on a
remote ridge, almost as far from civilization
as when it was found. It has been lost for
decades at a time and the annals of Califor-
nia caving are filled with tales of cavers
seeking the obscure entrance.

Today, a few visitors a year undertake the
3,000-foot climb needed to reach the cave
from the nearest road. It is a long, hot hike to
Palmer Cave, but well worth the effort.
Palmer’s isolation has frustrated would be
visitors, but the remote location has also pro-
tected its spectacular shields, curtains, sta-
lactites, stalagmites, soda straws, and gyp-
sum crusts, crystals, flowers, and chande-
liers for 130 years. Gypsum formations are
particularly rare in the parks and Palmer
Cave has the best examples.

Part of the obscurity of Palmer Cave is cre-
ated by the local geology. The cave sits be-
low cliffs of granite on a ridge with no appar-
ent metamorphic rocks. Inside the cave,
marble appears in a small area of the ceiling
in one passage. The walls of the cave appear
to be largely schist and quartzite with abun-
dant granite and small, thin lenses of marble
between the other metamorphic rocks.

Palmer may have formed when its body of
marble was almost completely removed,
leaving walls of other types of rock. The
cave’s speleothems formed irrespective of
the bedrock. Sodastraws and stalactites grow
in profusion on walls and ceilings of granite
and quartzite. The cave is essentially two
large rooms, two smaller rooms, and several
small side passages nearly forming a loop.
Palmer Cave doesn’t go much of anywhere.
The linear passages between sinks and
springs carved by active streams in most

park caves don’t exist in Palmer. Stream
sediments, such as cobbles and sand, which
nearly fill some park caves, aren’t found
here.

Joseph Palmer was a hunter and trapper in
the Southern Sierra in the decades following
the Gold Rush. On November 12, 1872, he
was high on a ridge in eastern Tulare County
when he spotted a funnel-shaped depression.
At the base of the funnel, the walls became
vertical and dropped into a massive dark
room, far beyond the reach of daylight.
Somehow, perhaps using a tree lowered into
the hole, Palmer was able to enter the fore-
boding pit and became the first to see the
cave’s large rooms and gypsum and calcite
speleothems.

Palmer became the third cave reported in
what later became Sequoia and Kings Can-
yon National Parks. This area became part of
the park in 1890, and for the first decades of
Sequoia and Kings’ history, the Army over-
saw park operations. In 1901, Acting Super-
intendent and 15th Calvary Captain L. C.
Andrews visited Palmer and Clough caves
under the direction of the Secretary of the
Interior. Andrews and his men completed a
map of Palmer, creating the first cave map in
the park, and possibly the first cave map in
California.

Their work shows the cave’s two main
rooms, but does not include any detail con-
cerning the cave’s contents. It does include
an accurate portrayal of the walls and four
illustrative cross sections. Andrews wrote in
the 1901 Superintendent’s report:

“here are some beautiful stalactites and
stalagmites and one noticeably beautiful
pillar. The beauties of this cave are un-
impaired and the specimens quite per-
fect. Apparently it has been visited by
but a few parties, due to the hardship
now attending its entrance. It is well
worth preserving and I recommend that
an iron ladder be placed to admit easier
access, with an iron grating, trapdoor,
and key to prevent unauthorized visit-
ing.”

Walter Fry visited the cave sometime after
the turn of the century, and he included a de-
scription of it in his 1925 Nature Note, al-
though much of what he wrote was borrowed
from Andrew’s 24-year-old text. Halliday

Dave Bunnell
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reprinted part of Andrew’s map and pro-
vided a more complete description of the
cave in Caves of California in 1963.

While Palmer is an old and long-known
cave, it still contains surprises. During recent
re-survey work new areas have been found.
While mapping park teams noticed holes in
the ceiling, obscure openings in the cave’s
breakdown floors, and other potential leads.
Most of the climbs looked very difficult, and
we encountered several formation chokes in
the passages with potential.

At one point Greg Stock was in an alcove
along one wall and disappeared behind some
breakdown. We kept surveying below and
waited for his return. When he finally
emerged, he was smiling from ear to ear. He
had found a tight hidden hole behind the
breakdown that led to several rooms. But,
even more exciting was the magical word he
uttered “chandeliers.” I incredulously yelled
up, “What?” Stock replied back, “They’re
very small, but there are dozens of tiny gyp-
sum chandeliers up here.”

I couldn’t believe it. Videographer, Steve
Bumgardner confirmed Stock’s find, and
within a couple of hours we took the survey
up into the new rooms. Sure enough, one
wall of a 40-foot diameter room was covered
with twisted witch’s fingers of gypsum each
tipped with a beautiful small crystal.

Our hopes were raised by the discovery in
1999, and we returned the next year with a
dynamic rope. Stock was our point man, and
he had carefully studied an intriguing climb
in the cave’s first room. While Bumgardner
videoed, Stock negotiated a narrow sloping
ledge dozens of feet off the floor of the cave
and scaled a steep wall of flowstone to a
beautiful alcove of formations tucked into
the ceiling nearly 100 feet above the room
below. The climb continues, but remains un-
finished. The next section is loose blocks of
granite that are climbable, but debris may
drop onto the pristine formations below.

In 2002 a backpacking photo and video
trip to the cave allowed us to camp along a
delightful nearby creek below the gigantic
red trunks of sequoia trees. The climb was
re-scouted on this trip while Bumgardner
videoed and Dave Bunnell took pictures.

We concluded that the formations could
likely be protected by being covered with
tarps. Perhaps in 2003, we will return to
finish the climb and see what other surprises

Dave Bunnell

Palmer Cave has for us. Many other climbs
remain and bolts or scaling poles, may pro-
vide us the chance to discovery other intrigu-
ing, beautiful rooms in one of Sequoia and
Kings Canyon’s first caves.

Palmer is an enigma, an old cave high on a
ridge, festooned with gypsum, and com-
posed of large rooms. But that makes it all
the more valuable as one of Sequoia and
Kings Canyons’ many wonders.

Bacon in
Palmer Cave.

Panorama Cave
A Stream Tube

with an Attitude

By Bruce W. Rogers

Far above the tree line in Mineral King,
melting pockets of snow and ice give birth to
innumerable icy rivulets among the granitic
talus slopes. These, in turn, meander across
lush meadows giving rise to tumbling
streams that cascade down steep canyons to
the East Fork of the Kaweah River. These
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streams rush over upended layers of sedi-
mentary and volcanic rocks dating back
nearly a quarter billion years to the Age of
Reptiles. These oceanic rocks were baked
and bent over millions of years, until they
turned into slate, quartzite, schist, and
marble. The rusty and blue-black strata of
Rainbow Mountain and adjacent salt and
pepper granite of Mt. Florence were recently
scoured clean by glaciers that crept down
from their summits. Acid-charged water
slowly dissolved pockets and tubes in the
marble, transmitting water from high in Pan-
orama Valley both south to Onion Spring
along Franklin Creek and also north under
an adjacent ridge to Cascade Creek. Prob-
ably most of this enlargement took place
during the Pleistocene Ice Ages, but it may
have started some several million years be-
fore that.

The stream traversing Panorama Cave dis-
appears into Sink Cave along the southwest
margin of a large knot of marble at over 3100
meters elevation (10,500 feet). After a cas-
cade down narrow slots and waterfalls, the
water pools in a lofty room. Now aban-
doned, higher stream passages allow the ex-
plorer to bypass most of these lower pools
and traverse over 915 meters (3,000 feet) of
seasonally phreatic passage under a marble
ridge to Franklin Creek. The scalloped tubu-
lar passage carved in black marble leads to
Panorama Cave Entrance and Onion
Meadow Spring. During high spring runoff,
the cave literally fills with water from a
swirling maelstrom in Sink Cave to the boil-
ing springs emanating from both the Pan-

orama and Onion Spring Entrances. Later in
the season, the Sink and Panorama Entrances
are dry enough to enter and access most of
the cave. The ever-present pools, siphons,
and sand plugs often make a through trip
impossible despite seasonally low water lev-
els.

The walls of Panorama and Sink Caves are
heavily scalloped and the observant explorer
will note that there are smaller scallops on
the inside walls of curved passages than on
the outside walls. These early spring phreatic
conditions, alternating with late summer va-
dose stream cutting, have resulted in a
wealth of cave forms or speleogens in the
cave. Potholes, domes, and coarse sand,
gravel, and cobble fills all point to free sur-
face streams, whereas tubular passages, scal-
lops, spans, and bedrock fins all suggest ar-
tesian flow through the cave. Unlike many of
the other Mineral King caves, Panorama
Cave has relatively large amounts of white
calcite speleothems displayed against nearly
black marble passages. However, even in
some of the higher parts of the Yeti Room
and Granite Domes, the speleothems are
partly dissolved, attesting to the fact that in
El Nino years, the entire cave floods. Parts of
the cave are distinctly unpleasant to crawl
through because the narrow tubes are stud-
ded with sharp, glassy tremolite crystals.

The human history of the cave is relatively
short. Miners from the “great” 1873 -88 Sil-
ver Rush undoubtedly knew of the springs
and swallets as well as the dozens of other
caves, but wrote little of them.

San Joaquin Valley Grotto’s Ellis Hedlund
packed through the area in late 1959 and re-
marked on the cave entrances he saw but en-
tered none of the caves. In June of 1962,
Harold Morehead and Frank Castle camped
in huge snowdrifts adjacent to Panorama
Entrance and vowed to return to the cave
when the spring had dried up. On August 24,
1962, Morehead, Castle, Leroy Arnold, and
Dan Smith, all from the Southern California
Grotto, trudged up to the cave and managed
to explore as far as the Sand Slide where a
thick sand plug halted progress.

Shortly thereafter, Ray deSassure, Art
Lange, and Tom Aley of Cave Research As-
sociates managed to push to the far end of
the sand slide, but, again, time and exposure
defeated their explorations. Over the follow-
ing Labor Day weekend, George Moore, Jim

Heavily
scalloped wall
in Panorama
Cave.
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Part 5–Cave Descriptions 225

Coe, and Dan Smith returned to the cave and
mapped nearly 250 meters (850 feet) of cave
in one blitz trip. George’s register, enclosed
in a 35mm film can, still remains in the Yeti
Room, tied to a ceiling pendant. Smith re-
turned to Panorama Cave with Mike
McEachern, Ron Ralph, and Don Davis the
next day and pushed the cave an additional
100 meters (300 feet) to an active stream
passage.

Efforts to push the cave farther, over the
next ten years were constantly frustrated by
extensive sand plugs, near-freezing water,
and siphoned pools. Finally Bruce Rogers,
Gale Beach, Bill Frantz, and Richard
Fischera made a series of commando map-
ping trips to the lower level of Sink Cave and
discovered the large passage leading south
towards Panorama. Another ten years passed
before Cave Research Foundation (CRF)
parties managed to force these passages and
map nearly 920 meters (3,000 feet) of pas-
sage between Sink and Panorama Caves.
Additional dye tracing in the late 1990’s
found a link between the known cave pas-
sages leading south from Sink Cave to Pan-
orama Cave. This trace found that the stream
disappeared into Sink Cave, traversed south
through most of Panorama Cave, then
abruptly turned around and flowed north
along even lower passages to a spring in Cas-
cade Creek, an entire ridge away.

Sand fills, siphoning pools, and weather
permitting, a through trip along the Sink-
Panorama Cave passages is a sporting and
exciting endeavor. When human-sized pas-
sages are finally discovered leading towards
Cascade Creek, the cave will easily double
its known size, becoming one of California’s
alpine cave classics.

Paradise Cave

By Bruce W. Rogers

Paradise is one of the forgotten Sierra caves.
Located on remote Paradise Ridge amid
brushy groves of golden oak and incense ce-
dar, the cave was probably known to Native
Americans between 3,900 and 1,000 years
ago But they left no evidence in the cave. By
about 600 years ago, the Patwhisha Monachi

migrated west into the area from the Great
Basin, but they, too, left no traces in the cave.
Local farmer H.R. Harmon made the first
recorded visit to Paradise Cave on July 25th,
1901. Post-1903, very small numbers of lo-
cal folks visited the cave, leaving the dates
1904 and 1909 scratched on the cave wall.
Judge Walter Fry and NPS Ranger Charlie
Blossom finally attached the name Paradise
Cave to it on June 2nd, 1906, after its loca-
tion on Paradise Ridge, a name first pub-
lished in 1904.

The cave is located in a small lens of very
coarsely crystalline calcite marble and
tightly folded mica schist of probable Trias-
sic age. The cave dissolved below the water
table along vertical joints trending roughly
N-S and N60˚ E. The cave appears to have
developed under the Giant Forest erosion
surface that apparently dates back to the
early Pliocene - some nine million years ago.
The adjacent Kaweah River began entrench-
ing its gorge prior to the Pleistocene Ice
Ages, with draining of the cave commencing
sometime around two million years ago.
False floors and canopies indicated a period
of sediment deposition that probably took

Dave Bunnell
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place during the Pleistocene. Subsequent
flushing of these sediments most probably
happened since the waning stages of the Ice
Ages.

The large entrance to the 226-meter (740
foot) long cave opens into the Terrace Room.
A huge, heavily weathered column just in-
side the entrance has been horizontally frac-
tured, probably by drying and compaction of
the underlying mud floor. Several straight
passages extend east and north from the Ter-
race Room and are heavily decorated with a
variety of white speleothems including sta-
lactites, columns, cave blisters, and
helictites. A white flowstone cascade and
large, deep gours along the north wall ema-
nating from the “Coolie Hat” is particularly
outstanding. Piles of cave rafts line the thick-
walled gours whose interiors are lined with
crystals. The tight Pod Entrance opens down
12 meters (40 feet) into the center of this
room.

To the south, the steeply dropping main
passage extends 25 meters (80 feet) to a pair
of pits opening down into the underlying
Golden Room. Small stalagmites and a large
drapery-stalactite overhang these pits while
flowstone and draperies line the walls. Just
past the pits is an outstanding drapery-fes-
tooned palette, the Easel. Continuing past
this point, the explorer passes under a large
marble arch to the Artists Chamber. A tiny
room lined with helictites prolongs the
seven-meter diameter Artists Chamber.

The Golden Room underlies the Easel and
twin pits. Its floor formerly was an outstand-
ing pavement of polished marble pebbles,
white flowstone, and cave pearls, all faceted
into a “desert pavement” by dripping water.
The tiny, silo-like Omega (-shaped) Room
extends 3 meters (10 feet) further to the bot-
tom of the cave some 58 meters (190 feet)
below the upper Pod Entrance above the Ter-
race Room.
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Small South Sierra Caves

By Bern Szukalski

Moorehouse Springs Cave
Moorehouse Springs Cave has a vertical en-
trance and is located high on a steep ridge
above the South Fork of the Middle Fork of
the Tule River, making it challenging to find.
It is a narrow, fissure-like cave that reaches a
depth of 165 feet and is 355 feet long. A
minimum 120-foot rope is required to nego-
tiate the entrance drop. The cave trends
northward from the entrance.

The cave has a few formations, including
coral, flowstone, and a small canopy. Report-
edly there are small mammal bones embed-
ded in one area of flowstone. Much of the
bottom portion of the cave is breakdown and
several small rooms are found between the
boulders.

Soda Creek Cave
Soda Creek Cave is a small, but interesting,
cave located adjacent to a road near Moore-
house Springs with easy access. No parking
is available directly in front of the cave. A
nearby turnout provides the best parking.
Easily spotted from a major thoroughfare,
the cave attracts many curious visitors.

Soda Creek Cave was discovered during
road construction when a bulldozer broke
into the lower end of the cave. The entrance
passage leads upwards to a single chamber
approximately 20 feet in diameter. The floor
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of this chamber is covered by flowstone-
coated breakdown.

Coral Cave
The entrance to this small cave is located in
a steep canyon along a dry stream bed in the
Upper Kern Canyon. The entrance is ap-
proximately one foot wide and five feet high.
Roughly 20 feet beyond the entrance an 18-
foot drop is encountered. At the bottom of
the drop is a lower level with flowstone, ap-
proximately 40 feet long and averaging three
feet wide.

Deep Creek Cave
Deep Creek Cave is a well-known cave that
at one time was a popular destination. Al-
though the cave is short it is very interesting
and offers a variety of passages. Traversing
the cave requires negotiating squeezes,
crawlways, a sizable room, climbing, and
chimneying. Though heavily vandalized, the
cave still has a nice display of flowstone and
draperies in the Formation Room, the largest
chamber in the cave.

Deep Creek Cave is primarily joint-con-
trolled and is approximately 500 feet in
length. The cave sports a variety of passage
features, an actively flowing stream, and a
small waterfall. The stream disappears near
the entrance, and reappears outside the cave
approximately 50 feet below the entrance
along the creek bank.

The discovery of the cave is credited to
Ben H. Mace, a former road superintendent
for Sequoia National Forest. It has been re-
ported that at one time the Forest Service had
considered potential commercialization of
the cave. An old and non-functional Forest
Service gate marks the entrance. The cave is
currently closed to protect bats.

Nolisa Cave
Nolisa Cave, located along the Upper Kern
River Valley, was discovered on November
5, 1989, by James Sharp while ridgewalking
in the area and surveyed on July 21, 1990.
The cave is seldom visited. Nolisa Cave was
named in part after someone that was not on
the discovery trip. The story goes that some-
one named Lisa was invited to join the trip
but did not go. James went and found the
cave, so there was James, but no Lisa.

The cave is developed in vertically ori-
ented marble, and contains few speleothems
except small popcorn in some areas. During

the survey the cave was thoroughly pushed,
and chances for discovering new passage are
slim. A single bat and cave crickets were
observed during the survey.

Rincon Rift
Rincon Rift is located at an elevation of ap-
proximately 5500 feet, and reaches a depth
of roughly 50 feet. Rincon Rift was discov-
ered by Bernie Szukalski on October 30,
1998 during a ridgewalk of the area. The pit
was first dropped on June 12, 1999, by Bob
Booth and subsequently mapped.

Rincon Rift is located part way up the
steep sides of a vertically tilted limestone
outcrop overlooking the Upper Kern. Loose
talus and thick brush make the cave trouble-
some to reach. The entrance is in a boulder-
floored fissure oriented with the limestone
bedding, trending north to south. Only two
walls of the fissure-like cave are solid, the
remaining walls, ceiling, and floor are cre-
ated by rubble which has fallen and wedged
into the crack. No rock fall was experienced
during the visits to the cave, however ex-
treme caution should be used if it is entered.

Coolness and slight air movement can be
felt near the entrance and inside the cave,
however it is unclear where the source of the
air movement is and it is quite possible it
may be coming from cool air trapped in the
interstitial spaces between the rubble.

The short entrance drop leads to a ledge,
and a small alcove to one side contains in-
cipient flowstone and bat guano. A small
hole can be seen continuing from this room.
The cave continues down a steep, rubble-
floored passage before reaching its termina-
tion at a boulder choke. Digging would
likely enlarge the cave, though it may be ex-
tremely risky to do so. The slight airflow and
location in a sizable marble lens may make
further digging productive.

Bodfish Cave
Also known as Erskine Creek Cave, the
name Bodfish Cave was applied by a group
of Southern California Grotto cavers first
visiting the cave in 1949. The cave has two
vertical entrances, roughly two feet in diam-
eter. The entrances are located just east of a
knife-edged ridge top and are difficult to find
until you are standing right over them.

After negotiating the initial drop, a steeply
sloping passage roughly 100 feet long leads
to another drop-off and the end of the cave.
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This second drop has flowstone and coral-
loid formations along the wall. A passage at
the bottom of the end of this passage doubles
back under the entrance route, rising steeply
to roughly the same height as the entrance.
The climbing gets steeper the higher you go,
and the very top portion requires chim-
neying with exposure. A tight fissure at the
entrance drop may connect to the top of this
chimney, but has not been pushed.

Although climbable, most cavers use a
long rope for the entrance drop, then pull it
down the steeply sloping passage for use at
the bottom drop. The passage is floored with
fine dirt, and unless one moves very care-
fully, dust inhalation can be a problem.

Bodfish Cave is found at an elevation of
3300 feet, and reaches an approximate depth
of 120 feet.

Dragon’s Wing Cave
Although known to locals for many years,
this small cave was first entered by Southern
California Grotto members on a trip lead by
Dell Quick on July 1, 2000, and was subse-
quently mapped.

The cave is developed in steeply dipping
beds of white marble near the town of Lake
Isabella. The passage follows the strike of
the bedding, and extends in a nearly straight
line from the entrance to the rear. Several
short, climbable drops are encountered
along its length. The cave is spacious for its
size, and reaches a total length of approxi-
mately 100 feet.

The cave is located very near a residential
development and its easy access has resulted
in significant damage. A local resident re-
calls the cave in pristine condition, and re-
members sounding musical tones by striking
stalactites. This resident also reported that
much of the vandalism now evident has
taken place within the last few years.

Despite vandalism the cave is still very
pretty and includes stalactites, stalagmites, a
massive column, and a large drapery, pre-
sumably the ‘Dragon’s Wing’ for which the
cave is named.

Harrington Cave
Harrington Cave was discovered in 1939 by
locals Robert C. Golden and Verne
Harrington while hiking south of Lake
Isabella. The discoverers suggested com-
mercialization, but an evaluation by the Na-
tional Park Service deemed it unworthy of

such distinction.
The entrance, at an elevation of approxi-

mately 4100 feet, is roughly two feet high by
four feet wide, and opens up to 10 feet just
inside the entrance. The entrance passage
extends 25 feet horizontally before reaching
The Wall, a 45-foot pit. Wooden ladders
once provided access to the bottom of the
drop but ropes are necessary today. The bot-
tom of the pit forms an irregular room
roughly 30 feet in diameter. Several passages
head off from this room, extending approxi-
mately 100 feet from the base of the pit. One
passage leads to a small pit 33 feet deep,
which provides access to a small chamber.

The sound of a stream reportedly can be
heard through a tight fissure at the lower end
of the cave. For the most part, though,
Harrington Cave is dry with few formations,
mostly flowstone.

Held Hole
Held Hole is a 200-foot deep vertical cave
located at an elevation of approximately
4000 feet. It was “discovered” and named by
Dr. Edward Held during a Southern Califor-
nia Grotto trip on March 13, 1949, while
searching for Harrington Cave. Though Held
may have thought he was the original discov-
erer, the cave was apparently entered by lo-
cal Kenneth Stager some two years prior.

The entrance to Held Hole is at the base of
a streambed adjacent to a tree. The entrance
is at the top of a dome pit, which connects
into a second dome pit part way down. A
tight vertical squeeze at the bottom of the ad-
jacent pit provides access to another drop
and a sizable, breakdown-floored room with
flowstone.

Popcorn Pit
Popcorn Pit, located in the Kern River Can-
yon area, was discovered by James Sharp on
April 12, 1990. The cave was explored and
surveyed by Bob Richards, Gary Schouest
and James Sharp on April 21, 1990. Popcorn
Pit gets its name from the abundant popcorn
adorning the walls and ceilings of the cave.

Popcorn Pit reaches a total depth of 132 feet
and has two drops. The entrance drop is
along a 60-degree slope and is approxi-
mately 35 feet deep. This drop leads to the
Pit Room, and the adjacent Big Block Room,
named for a large breakdown block situated
in the middle of the room.
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A tight drop off of the Pit Room, named
the Sharp Drop, leads to a 35-foot free drop
ending at the top of a dirt pile at the begin-
ning of The Fissure, a steeply sloping, nar-
row canyon. Staying on rappel one can con-
tinue down the steeply sloping floor of The
Fissure to the end of the cave.

Piute Pit
Bob Richards discovered Piute Pit in 1990
during a Southern California Grotto
ridgewalking trip. The cave is found at an
elevation of roughly 8000 feet, and is located
high above the Lake Isabella area in the
Piute Mountains.

The entrance is two feet high by four feet
wide and extends for a short distance before
dropping off suddenly. The drop can be
down climbed for about 10 feet before a con-
striction known as the Squeezebox is
reached. Past the Squeezebox the passage
opens out at the top of a 40-foot dome pit. A
large breakdown block spans the pit a short
distance above the floor.

The Squeezebox can present a formidable
challenge to all but the smallest cavers, espe-
cially on the ascent. No passages continue
on from the bottom of the pit.

Walker’s Cave
Walker’s Cave was originally reported to
Southern California Grotto members by lo-
cal residents. The reports resulted in a trip to
investigate the cave and a short written re-
port to the California Speleological Survey
(CSS) in 1958. Halliday’s Caves of Califor-
nia mentioned the cave when it was pub-
lished in 1962. Despite being referenced for
over 40 years, the cave is little known, sel-
dom visited, and its origins are uncertain.

Located atop a ridge near Lake Isabella,
Walker’s Cave is entered through a 30-foot
pit. The pit leads to the top of a massive
breakdown pile. Several passages continue
for short distance through the blocks. The
cave is reported to occupy most of a small
body of limestone. The limestone seems to
have been mostly dissolved away, leaving
granitic ceilings, walls, and breakdown floor.
The cave’s air is distinctly humid, and sev-
eral bats have been noted.

(Lost) Soldiers Cave

Bruce W. Rogers

Soldiers Cave is located in the southern
reaches of Sequoia National Park at an el-
evation of about 1295 meters. The cave is
within a relatively large lens of Paleozoic (?)
calcite marble surrounded by other meta-
morphosed sediments, all swimming in a sea
of Cretaceous granitic rock.

The marble is heavily covered with sandy
soil that, in turn, is thickly forested. More
than two kilometers of passage is known in
the cave, ranging from extremely tight
crawlways to large chambers partly filled
with breakdown.

The Lost Soldier
The cave was already known in 1909 when a
soldier rediscovered the entrance and pro-
ceeded to get lost for about two days. Sierra
Club hikers rescued the lost soldier. (This is
the origin of the original name, Lost Soldiers
Cave, now generally shortened to Soldiers
Cave.) But the lost soldier incident damp-
ened enthusiasm for exploration for many
years until the cave’s rediscovery by the
near-mythical Stanford Grotto in 1949.

Stanford Grotto also produced the first
partial map of the cave but disbanded before
completing the task. A renewed effort led by
Ellis Hedlund completed mapping of the
cave in the 1960's and 1970's. A later re-

Dave Bunnell

Formations in
Soldiers Cave
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mapping effort ending in 1999 added more
detail to the map.

The cave has been gated for about 40
years, but unintentional vandalism has none-
theless occurred throughout the cave. A
massive cleaning and repair effort by the
National Park Service and many Western
Region cavers over the last several years has
restored much of the beauty of the more
heavily traveled parts of the cave.

A 2.3 km Three Dimensional Maze
The cave is essentially a 2.3 km long, three-
dimensional maze of pits, canyons, and
rooms extending to a depth of about 114
metes, all contained within a block of marble
about 125 meters long, 80 meters wide, and
at over 120 meters deep. The cave trends
roughly E-NE from its entrance in a shallow
gully in a tributary to the East Fork of the
Kaweah River. A small room opens into a
short passage leading to an awkward over-
hanging five m drop. A low, curving
crawlway leads off the southeast end of the
Entrance Room towards the Broken Rock
Room, the extent of the lost soldier’s pen-
etration into the cave. A narrow, meandering
canyon leads to Bostick Pit, a vertical drop
of about 20 meters to the floor of the Waiting
or Ladder Room. From this room, the
“middle section” of the cave extends.

To the west is a long room at the limit of
the marble, known as the Contact Room.
Hornfels rock is exposed along one wall and

one-to two-meter-diameter granitic boulders
are jammed into the ceiling of the room. Ap-
parently, this was once a swallet for the over-
lying, unnamed stream. Fossil bones, thick,
calcite-cemented sand fills, and sparse cal-
cite decorations are present in the room.

The Holocene fossil bones were identified
as California Gray Fox (Urocyron cine-
reoargenteus), martin (Martes americana),
Mountain beaver (Castor canadensis), and
unidentified rodents. Small tubular passages
and a narrow canyon passage, both rather
well decorated, lead up to the Starlight
Room, so named for the sparkling etched
facets in the draperies and flowstone decorat-
ing the room. A complex of small tubes and
canyons connect the Contact and the Star-
light Rooms with the adjacent heavily deco-
rated Canopy Passage.

The Aragon Room
To the east of the bottom of Bostick Pit is the
Aragon Room. Initially, the outstanding dis-
play of translucent crystals was thought to be
aragonite. But later was found to be calcite
dogtooth spar. Thus the name was changed
from the Aragonite Room to the Aragon
Room.

Bacon rind draperies and other spele-
othems profusely decorate this part of the
cave. One of the more uncommon “spele-
othems” is aragonite moonmilk, formed as
fault gouge. Several large breakdown blocks
of calcite marble have been slightly faulted
apart and the resulting intense pressure has
changed the calcite fault gouge to aragonite.
A series of very tight crawls and slot pas-
sages lead north to the lower parts of the
cave. These crawls are collectively known as
Ruby’s Route. These were named for Ruby
Wacker, a pioneer Southern California
Grotto caver, who reputedly popped out of
the tightest constriction, largely garbed in a
thick layer of cave dust.

The Well and Corridor
Adjacent to the drop into the Aragon Room
is The Well, a 10-meter drop down into the
nearly horizontal Corridor. Near the begin-
ning of the Corridor is Newt Falls. A very
narrow crack allows the explorer to see and
hear an adjacent but inaccessible waterfall
that is a playground for California newts
(Taricha torosa) and Ensatina salamanders
(Ensatina escholtzi). The Corridor leads
about 80 meters northward to both Tatooine

Crystals in
Soldiers Cave

Dave Bunnell
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Canyon and Neely’s Chimney. About half-
way along its length is a shallow pit that
leads to a small chamber called The Chapel.
Both the pit and The Chapel are heavily
decorated with white dripstone, columns,
and stalagmites. Tatooine Canyon is a series
of very dry, sandy canyons that wind farther
north; these dry dusty canyons are in marked
contrast with the other damp to wet parts of
the cave.

Neely’s Chimneys
Near the junction of The Corridor and Dry
Streambed is a series of chimneys. Neely’s
Chimneys lead up to a series of small rooms
heavily decorated with rockfish draperies,
bacon rind, cave blisters, stalactites, stalag-
mites, and milky-white flowstone cascades.
At the top of these rooms is the Helictite
Room (see photo on p.8) . Throw rug-sized
masses of glassy, contorted helictites up to
0.3 meters in length are the feature of this
room. In addition, several stalactite and soda
straw stalactite clusters reach nearly 1.3
meters in length.

At the end of the Tatooine Canyon is a
three-meter-deep step-across chimney lead-
ing to the Dry Streambed. This roomy pas-
sage winds northwest to the Rockpile and
Fallen Soda Straw Rooms and east to
Hildingers Passage. At the Fallen Soda
Straw Room, several score soda straw stalac-
tites have fallen from the ceiling and impaled
themselves in the silty sandbanks along the
edges of the passage. The very north end of
the room has a large sheet of translucent
gypsum flowstone and crystals grown on a
large block of hornfels that is exposed along
the passage wall.

From the southeast end of the Dry Stre-
ambed, several narrow tubes and canyons
connect back up to the southwest to Ruby’s
Route. Also in this area is Iron Flower Junc-
tion where small, pale emerald-green
melanterite cave flowers can be seen to have
grown from another boudinage of hornfels in
the north wall of the passage.

The Lake Room
Hildingers Passage connects the Dry Stre-
ambed with the adjacent Lake Room Pas-
sage. Another dramatic shift in the cave cli-
mate occurs here, as the cave again becomes
wet. The wet to flooded Lake Room Passage
leads to The Lake, a 30-meter-deep lake. The
Stanford Grotto originally named this the

Rio del Soldado Perdido (River of the Lost
Soldier) in 1949, since it was mostly flooded
and resembled a river. The surface of the
lake is often covered with calcite cave rafts.
In the mid-1950's, dives into The Lake were
stopped by a narrow, mud-choked floor
some 30 meters below “normal” pool stage.

Twin Lakes Caves

By Bruce Rogers

Geology & Geography
The Twin Lakes Caves lie in the center of the
Kaiser Wilderness of the southern Sierra Ne-
vada at an elevation of about 2650 meters
(8,700 feet). They are unique since they are
some of the few caves known between the
Mother Lode and Sequoia Kings Canyon
cave areas of the Sierra. Six caves are known
from this small karst area.

The white and pink marble, rust-colored
hornfels, and green and white calc silicate
rock roof pendant is just over three kilome-
ters (1.8 miles) long, 0.5 to 1.5 kilometers
wide (0.3 to 1 mile) wide, and of unknown
depth. The roof pendant strikes NW-SE and
has several vertically dipping faults near its
mid-point that strike NE-SW. The carbonate
bedrock is a mixture of calcite, dolomite,
and brucite marble of late Paleozoic to Tri-
assic (?) age.

Scanty fossil remains suggest it was a
fringing reef growing along the edge of vol-
canic islands. Several large areas of hornfels
and calcsilicate rock are exposed along the
length of the pendant. Mt. Givens Grano-
diorite surrounds the metamorphic rocks on
the east and Granodiorite of Dinkey Creek
on the west. These igneous rocks crystal-
lized about 85 million years ago near the end
of the Cretaceous Period. The last of the Ice
Ages planed the area clean—perhaps 20,000
years ago. Several glacial erratic boulders
perched on marble pedestals suggest weath-
ering since then has lowered the bedrock
about 305 millimeters (12 inches). Thin gla-
cial moraine soils supporting mountain co-
niferous forest mantle part of the roof pen-
dant, but large areas of bare bedrock are
present.
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History
Little is known of the early history of the
area save it was prospected for gold in the
1850's and 1870's and little precious metal
was recovered. Mining reports in 1882 and
1915 do not mention the caves, but the de-
tailed 1941 report of Chesterman does men-
tion the caves and karst drainage. Miners
working small tungsten mines in the area in
World War II and during the Korean War
undoubtedly visited the caves, but made no
reports. Some visitor scratched the date
1944 on the walls of Hidden Pond Cave. T.
R. Carlson of the now inactive Hanford
Cavers visited the area in 1956, rediscover-
ing Hidden Pond Cave.

The late Ellis Hedlund of the now defunct
San Joaquin Valley Grotto, NSS, and Rich-
ard Wilt of the Southern California Grotto,
NSS, visited the caves in 1960 and rediscov-
ered Black Lake Cave and discovered Mean-
der Cave. Bruce Rogers and members of the
San Francisco Bay Chapter including Janet
and David McClurg, Bob Weber and others
(SFBC), NSS, mapped most of the caves and
made a detailed study of the geology in
1973-1982. Peter Bosted and other SFBC
member also mapped one of the caves in
1982.

Weasel Webers Hole
Most cavers approach the area from the east-
ern trailhead past Round Meadow and then
proceed NW past White Cliff Lake and Rock
Island Lake towards the NW limit of the
marble. This description of caves will follow
that similar trend. The first cave encountered
is near an abandoned tungsten mine high
above Round Meadow in dolomitic marble
at an elevation of about 2671 meters (8763
feet).

Weasel Webers Hole is a vertical pit
plugged with glacial debris discovered in
1977 by SFBC member Bob Weber. Excava-
tion by other members of the SFBC in 1982
revealed an extremely tight crack leading
down about 7 meters (22 feet) to a small
room. Charmaine Legge (SFBC) managed
to negotiate the 15-centimeter wide crack,
but found the room solidly plugged with
sediment that has not been excavated further.
It is postulated that the cave is part of a small
cave system feeding several large springs
along the south side of Round Meadow over
60 meters (200 feet) lower.

C. P. Cave
The access trail continues west along the
middle of the marble roof pendant for a short
distance to C. P. Cave. This 15-meter (50
feet) long cave is a single canyon passage
that swallows the stream draining adjacent
White Cliff Lake, passing its water onto
Round Meadow. The little cave has formed
along a vertical joint trending NW-SE at the
southern end of a pod of calc-silicate rock.
The odor of processed bovine liquid waste
percolating from the adjacent small meadow
area gives the cave its name. The cave is an
undecorated, simple vadose stream passage
in white marble located at an elevation of
about 2622 meters (8599 feet).

The Swallet
At the center of the marble pendant are four
faults. Along the northernmost fault are the
lake drain and two caves. Rock Island Lake
drains NE along this fault via a large swallet
in banded white and gray marble about 45
meters (150 feet) in diameter. A thin lens of
grossularite garnet-diopside rock prevents
the lip of the swallet from being cut lower. A
short passage extends NE from the swallet
but is blocked by thick sediment fill and
dense forest debris after about six meters (20
feet). Chesterman remarked on this swallet
in his 1941 report, along with Hidden Pond
Cave, but overlooked the other caves present
including adjacent Black Lake Cave. The
Swallet is located at an elevation of about
2624 meters (8607 feet).

Black Lake Cave
Black Lake Cave is immediately NE of the
Swallet at an elevation of about 2626 meters
(8612 feet). The cave extends NE along the
fault for well over 139 meters (450 feet). A
small, nearly detached room–Gold Room–
opens from the NE wall of the entrance sink-
hole; its name reflects the abundant bronzy-
colored biotite mica in the floor sediments
and the golden hue of the marble. The lake
stream enters this room from the Swallet,
passes through, and continues on to the adja-
cent Black Room. On the NW side of the
sink, the cave opens into the modest-sized
Black Room. From its NNE end, a tubular
passage extends for an undetermined dis-
tance to a depth of at least 16 meters (53 feet)
to the NNE. During wet years this passage is
largely flooded. During the dry year of 1978,
Paul Hara of the Bower Cave Diving Group
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dove the partly drained passage for nearly 60
meters (200 feet) to the north to a jagged
constriction. Speleogens suggest this cave
has seasonally phreatic development.

Hidden Pond Cave
Nearly 320 meters (1020 feet) farther NE
along the fault is Hidden Pond Cave. A
nearly level walking passage extends from
the Spring Entrance back along the fault to-
wards the lake for nearly 23 meters (75 feet)
to the Sink Entrance. Below this junction is
the Lake Room, a 10-meter-long teardrop-
shaped room with a deep lake fed from adja-
cent Black Lake Cave.

The walls of this room are stained rusty
brown by soil percolating down into the
cave. Unknown visitors scratched the date
1944 on the wall of this room. Pervasive
black birnessite coatings contrast with the
few white calcite dripstone and flowstone
speleothems in this room; conulites are
present in the thick sediments flooring the
room. Both phreatic and vadose speleogens
are abundant throughout the 61-meter (100
foot) long cave, suggesting seasonal phreatic
development is continuing along the fault.
This was the first cave reported in the area by
Chesterman in 1941 and lies at an elevation
of about 2614 meters (8575 feet).

Meander Cave
This cave was the first cave located by Ellis
Hedlund in 1960 and is at the WSW limit of
the white marble at an elevation of about
2666 meters (8744 feet) Located along the
NNE-trending marble-granodiorite contact,
it is the most interesting of the Twin Lakes
caves. From a marble bluff-top sink, a minor
complex leads to twin passages that meander
ESE for nearly half the length of the 256-
meter (839 foot) long cave. These canyons
are high and narrow with abundant phreatic
and vadose features. At the Wye they join,
making a pair of small room openings out to
the Gully Entrance. White calcite moonmilk
is present in this area.

Below the Wye, the passage follows the
marble-granitic rock contact. A thin skarn of
green grossularite garnet and diopside and
black birnessite-coated quartz veinlets cov-
ers the floor. Some of the garnets are nearly
lemon size. Scattered quartz crystals topped
with coxcomb marcasite crystals partly al-
tered to chlorite mica are also located in this
area. The last few dozen meters of passage

are within the fluctuating lake water level.
The lowest part of the cave, some 24 meters
(79 feet) below the Sink entrance, is plugged
with organic-rich sediments and decorated
with overhanging tan flowstone and stalac-
tites.

Abundant phreatic speleogens show the
cave started as a complex of tubes that were
later seasonally invaded with vadose streams
and heavily modified.

1-2-3- Cave
Near the extreme NW corner of the marble
lens is 1-2-3 Cave, a complex, joint-deter-
mined linear phreatic cave heavily modified
by vadose floodwater. The cave is 262
meters (860 feet) long and 12 meters (38
feet) deep and lies at an elevation of about
2689 meters (8820 feet). The name comes
from the 1973 connection of Thousand En-
trances, Middle, and Warren’s Wallow
Caves. Warren’s Wallow Entrance is the
southern, upper entrance and opens into a
mildly complex series of narrow canyon pas-
sages for nearly 21 meters (68 feet) to a si-
phon called Watergate. Pink and white
marble walls, flexible sheets of mountain
leather (sepiolite), and banks of glacially de-
rived sediment decorate this segment of the
cave.

Past Watergate, Middle Cave opens into a
complex of narrow passages and rooms in
white marble. Two farther entrances allow
access during high water seasons. Thin
lenses of rusty hornfels strike across the tu-
bular, linear passage leading NNE and form
“windows” as well as jagged floor fins. High
mudbanks, rusty-red colored exposed calc
silicate rock, and abundant marble arches
highlight this part of the cave.

Bruce Rogers
squeezing
through a tight
spot in 1-2-3
Cave.

D and J McClurg



2003 Convention Guide Book234

The Buttonhole—an aperture about 0.34
meters (1 foot +) in diameter — leads into
the Thousand Entrances part of the cave. The
11 meters (40 feet) of walking passage of
this part of 1-2-3- Cave trends NE across the
end of the marble past two farther entrances
to a terminal pool. A large spring rises in a
collapsed cave passage about 11 meters (35
feet) to the east where the stream emerges to
flow out into the forest on granitic rock.
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Cave Descriptions
Caves of the Desert

and Southern
Great Basin

Amargosa River
Cave #1 and #2

By Bern Szukalski

The Tecopa Basin of Inyo County, near
Death Valley National Park, contains numer-
ous pseudokarst features formed by piping
of the lacustrine deposits of ancient Lake
Tecopa. The sediments in this area have been
heavily dissected by runoff, forming sink-
holes, blind valleys, numerous holes and
several sizeable caves.

A group of Southern California Grotto
members led by Bill Deane reported the
Amargosa River caves in 1970, originally
calling them the Amargosa River Gypsum
Caves #1, #2, and #3. Deane published a map
of Amargosa River Gypsum Cave #1. In
1981 Bruce Rogers published a paper titled
“Soil pipe caves in the Death Valley region,
California” in the Proceedings of the Eighth
International Congress of Speleology. In
Rogers’ paper he mentions three caves – Tin-
cal Cave, Adit Cave, and Tin Pan Cave.

Bob Richards, Carol Conroy, and Bernie
Szukalski mapped two of the Amargosa
River caves (Amargosa River Cave #1 and
Amargosa River Cave #2) in 1986. Richards
correctly dropped the erroneous “gypsum”
part of the original name. That group also
noted another small cave that they called
Little Salty Cave. Later it was determined
that Rogers’ Tincal Cave was actually
Amargosa River Cave #2, and it is likely that
Tin Pan Cave and Adit Cave may also be the
same caves recorded by Deane and Richards.

The entrances to Amargosa River Cave #1
and Amargosa River Cave #2 can be seen
from the highway which cuts through the
basin. Amargosa River Cave #1 has upper
and lower entrances that connect a short dis-
tance into the cave at a circular room with a
10-foot drop. The drop must be climbed to
access the remainder of the cave, which
curves around the edge of a large sinkhole
which lies directly above the cave.
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Amargosa River Cave #2 is the longest
mapped cave in the area with a length of 344
feet. Most of the cave is walking passage that

follows a meandering stream channel to an
upper entrance in a small, blind valley.

Bucket Cave

By Bern Szukalski

Typical of other caves found in this part of
the Mojave National Preserve, Bucket Cave
has a hopeful entrance but ends all too
quickly. Bucket’s entrance can be seen from
quite a distance from a faint trail which
winds by the mouth of the cave. Bucket Cave
was named by Ted Weasma, Cave Resources
Specialist for Mojave National Preserve, af-
ter an old, bullet-riddled bucket found near
the entrance. The bucket is likely from one
of the nearby mining prospects which dot the
slopes below.

In April of 2001 Ted led a group of South-
ern California Grotto cavers to the entrance.
A trail leads up a steep canyon at the end of a
dirt road near ruins of an old structure. The
cave is found in fractured limestone at the
head of the lower portion of the canyon. The
cave is composed of a single room with a

steeply sloping, dirt and rock-covered floor.
A small passage above a ledge on the right
pinches tightly after only a few feet. Another
passage to the left is a short crawlway which
parallels the main room.

The cave is extremely dry and dusty, with
only a few incipient speleothems. It is one of
several ‘for the record only’ caves in the
area. The nearby bucket and proximity to
other excavations make it possible that the
floor of the cave has been partially excavated
by miners.

Clark Mountain Cave

By Bob Richards

Located high in the Clark Mountains, this
small 240-foot-long limestone cave was first
explored and surveyed in 1982 by members
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of the Southern California Grotto.  The cave
has two levels to explore.  The main entrance
is a 10-foot-diameter hole which leads into a
spacious Entrance Room.  A small passage
off this chamber takes you back to the For-
mation Room which has some flowstone and
a few stalactites.  Back in the Entrance

Room is a climb that leads to an upper level
room which is 50 feet long by 10 feet high
and wide.  A small keyhole entrance filters
light into this chamber.  One can also exit the
cave via a 50-foot-long crawl to another en-
trance.  These two small entrances were
found during the survey of the cave.

Elsie Caves

By Bern Szukalski

The Elsie Caves are located in the San Ber-
nardino Mountains near the resort town of
Big Bear in San Bernardino County. The Elsie
Caves are purgatory caves formed by granite
boulders which have covered an active stream
canyon. The caves are actually a single, small
cave system having several entrances that can
be connected by small explorers or those will-
ing to push through tight and sinuous con-
nections. One of the lower entrances provides
easy access to a small room with a flowing
stream. The stream can be followed through
much of the cave, eventually flowing out to a
marshy area. Their location near a youth camp
and close proximity to resort cabins makes
them an adventure destination, as evidenced
by graffiti and candle wax. The Elsie Caves
have also been known as the Magic Mush-
room Caves and were reportedly a hangout
for 1960s era hippies.

The Legend of   Kokoweef
Peak

By Lynn J. Fielding and John Woods

Hollywood has nothing on caving and the
legend of Kokoweef is perhaps more related
to a screenplay than to fact. In November
1934, California prospector Earl P. Dorr filed
an affidavit describing a magnificent cavern
located in the California Mojave Desert just
west of the Nevada border. In the document,
Dorr swore that in 1927 he had discovered a
cave system over 3,000 feet deep, nine miles
long, and containing an underground river
bordered by an incredibly rich Mother Lode
of gold-bearing sand.

An experienced miner, Dorr scooped up 10
pounds of the placer sand and panned it after



Part 5–Cave Descriptions 237

leaving the cave. He claimed that the sample
was assayed at a 1927 value of about $2,145
per yard of sand. From Dorr’s estimate of the
total amount of sand, the lode contained a
minimum of 50 tons of pure gold. This
equated to $8.4 billion dollars in 1934. Un-
fortunately, Dorr was not specific as to
whether the assayed value was based on
square or linear yards of sand and this figure
was most likely exaggerated.

Dorr’s colorful story is too long to relate in
detail, but a synopsis of the events is a
Mojave Desert classic. A miner finds a cave
and a golden treasure. He fears that others
will steal his treasure and blasts the entrance
closed. He then spends a lifetime trying to
reopen the passage to the lost River of Gold.
Prospectors still seek the legendary treasure,
but after 70 years it is still lost.

A more detailed history of the Kokoweef
legend is available in Dr. William R.
Halliday’s book Adventure is Underground.
Chapter three, “The River of Gold,” includes
a fascinating transcription of Dorr’s original
1934 affidavit. Halliday also presents a fine

Lynn Fielding
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description of the earliest experiences of the
NSS regarding the Kokoweef area. An
Internet search for information on Kokoweef
will soon reveal connections to alien abduc-
tions, government conspiracies and numer-
ous other Mojave Desert legends including
several fanciful tales of the Cave of the
Winding Stair.

Since the 1930's, a number of mining com-
panies have been formed specifically to find
the Lost River of Gold. The Crystal Cave
Mining Company discovered zinc in the
1940's and the mining of this ore funded
their Lost River pursuits.

In 1984, Exploration Incorporated of Ne-
vada bought the land around Kokoweef Peak
and has since expended significant time and
effort searching for Dorr’s River. Their ven-
tures include numerous hard rock tunnels
and substantial excavations of several of the
caves on Kokoweef Peak. Most recently they
have undertaken a resistivity study to locate
underground voids and have actually located
and excavated a small cave on the slopes of
Kokoweef Peak.

Of several caves on the peak, only three
are of significant size: Kin Savey Cave
(probably a corruption of the Spanish
“Quien Sabe”), Kokoweef Cave, and Crystal
Kokoweef Cave. These caves formed in a
thick-bedded gray, Paleozoic limestone. The
bedding dips steeply to the southwest and
the caves have a vertical nature.

The vertical entrance of Crystal Cave
leads to a twenty-five foot wide chamber
some seventy feet below. Another 70-foot
drop descends from this chamber to a simi-
lar sized passage below. Both dripstone and
flowstone deposits are present in the cave.

According to legend, Crystal Kokoweef,
on the east face of the peak, is the natural en-
trance to the now closed (via Dorr’s dyna-
mite) passage leading to the river of gold.
None of the known caves exceed 150 feet of
depth and all have been extensively exca-
vated, although some massive formations
are still present.

Aside from the gated natural entrances,
extensive tunnels have been excavated into
both Crystal Kokoweef and Kokoweef Cave.
Exploration Incorporated of Nevada is a pri-
vate mining interest. The law prohibits en-
tering any of the Kokoweef caves without
permission from the owners.

Mitchell Caverns
State Park

By John Woods

Mitchell Caverns State Park is the only com-
mercial cave in California’s Mojave Desert.
Actually consisting of two separate caves, El
Pakiva and Tecopa, the Park is located on the
eastern slope of California’s Providence
Mountains, 15 miles north of Interstate 40
near the town of Essex.

Local prospector Jack Mitchell first com-
mercialized the caves in 1932. (See the Cave
of the Winding Stair entry for more on Jack
Mitchell). Jack and his wife Ida constructed
a stone house on the East slope of Fountain
Peak. Mitchell’s unsuccessful attempts at
prospecting led him to construct a quarter-
mile trail from their home to the nearby
caves and the couple began conducting lan-
tern tours for the occasional tourist.

The State of California has owned and op-
erated the caverns as a commercial venture
since 1954. The Park’s Mary Beale Nature
Trail and another short trail to the local
spring lead through beautiful desert environ-
ments. Both nature trails and the main trail to
the caverns offer magnificent views across
the Clipper Valley and the high Mojave
Desert. The adjacent Mojave National Pre-
serve is a very popular winter recreation
area.

Mitchell Caverns is perhaps more notable
as an archeological site than a speleological
one. Chemehuevi Indians inhabited both El
Pakiva and Tecopa caves calling the site
“Eyes of the Mountain” due to the resem-
blance of the outside entrance area to a hu-
man face.

Park service tours emphasize the
Chemehuevi’s use of the caves rather than a
caver-oriented approach. Both caves are very
dry with level floor space and are a comfort-
able living temperature of 65 degrees F. A
tunnel excavated by the State of California
joined the two caves in 1968.

Current tours include a through trip that
enters El Pakiva’s natural entrance and exits
through Tecopa cave. The length of the com-
bined caves is slightly over 1,400 feet in-
cluding the excavated tunnel.
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The Southern California Grotto has par-
ticipated in several restoration projects in
both Tecopa and El Pakiva Caves. Work in-
cluded cleanup of debris from Mitchell’s
original construction efforts as well as dam-
age sustained when the caves were used as a
motion picture location site. The Grotto is
also involved in plans to gate nearby Medi-
cine Cave. The massive 7.1 Hector Mine
earthquake of October 10, 1999 forced the
closure of the caves for a brief period, due to
rock fall at the entrance to El Pakiva Cave.

The following is excerpted from William
R. Halliday’s 1962 publication Caves of
California:

The area is one of transition from barren
creosote bush flats of Clipper Valley to pin-
yon studded mountain slopes rising above
the caves to 6970-foot Fountain Peak. Thin
soil covers much of the limestone slopes.
Aside from the caves, few karstic features
are evident. The two main caverns are El
Pakiva and Tecopa’s Cave. El Pakiva means
“Devil ‘s House” in the local Indian dialect.
It is the more northern and contains the
larger room. Tecopa’s Cave, named for the
last Shoshonean chief, is the more profusely
decorated. At one point, less than 25 feet of
bedrock separates the two caves, but no in-
terconnection [joined by tunnel in 1968 -
JCW] has been discovered (Finery and
Easton, 1951). Medicine Cave, a short tun-
nel like cave nearby, is the most important of
the small caves. Along the trail from the visi-
tor center to the main caves are flowstone
outcrops, apparently the remnants of another
cavern.

The main room in El Pakiva Cavern is
about 50 feet wide and 200 feet long. It is es-
sentially horizontal except for talus accumu-
lations near the entrance. The maximum
ceiling height is about 90 feet. Near the en-
trance is a small alcove with a separate en-
trance to the surface. It was used as an Indian
habitation. At the rear of the large room are
several large stalagmitic columns and other
rather massive speleothems that partially de-
lineate a grotto at a higher level. West of this
grotto is a narrow 100 foot tube which leads
to a pit about 25 feet deep, below which is a
sizeable chamber.

The main room of Tecopa’s Cavern, south-
ward around the mountain from E1 Pakiva,
is smaller than that of the latter. The entrance

usually used was blasted open by Jack
Mitchell. The entrance used and concealed
by the Chemehuevi Indians is at the South
end of the room. At the north end is a fine
palisade of columns that appears to have
filled a space about 30 feet wide. Other,
more delicate speleothems also are present.
Unlike E1 Pakiva, this cavern is completely
dry.

Mitchell Caverns have been studied in
some detail by Emery and Easton (1951).
The two large caves are in thick-bedded
limestone members of the Permian Bird
Spring formation, which is in fault contact
with granite a short distance below Tecopa’s
Cave. Above the Permian strata are Tertiary
volcanics that form Fountain Peak. The
limestones are steeply tilted, folded and
faulted. The dip is generally eastward and
varies from 48 to 90 degrees, with 70 de-
grees being most common. They are de-
scribed by Emery and Easton (1951) as
“gray, massive, dense, fine--grained, and
containing only small percentages of chert
and dolomite.” Three fault systems were
found in close association with the caves. It
appears that the most severe faulting and
folding occurred between Triassic and Mi-
ocene time, with minor diastrophism since
the Miocene. The main chambers of both
large caves are oriented along the strike and
the sloping sides of the chambers reflect the
dip. The small anastomosing complexes
present in several areas, together with the
general pattern of the caves, led Finery and
Easton to the conclusion that these caves
were of phreatic origin. They have been
greatly modified by rockfall and by accumu-
lation of cave earth and speleothems. None
of the speleothems show deviation from the
vertical.
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Mosquito Morgue Cave

By Bern Szukalski

Mosquito Morgue Cave is found in a steep
gully along the flanks of one of the many car-
bonate ranges found in the Mojave National
Preserve. The original grapefuit-sized en-
trance was enlarged to provide access. Drop-
ping into the entrance a small room with a
dry, steeply sloping flowstone floor is found,
with a crawlway leading off to a terminal al-
cove. The cave is named after the hundreds
of dead mosquitos found clinging to the ceil-
ing in the alcove. Another short passage
heading downhill near the entrance is
clogged with rock and dirt, but may once
have channeled water runoff underground,
beneath the gully.

The Mud Caves
of California

By Scott Schmitz

It is the least likely type of rock one would
expect to find caves in. Fine-grained loosely
compacted mudstones, deposited on the bot-
toms of ancient lakebeds, are both insoluble
and too easily eroded.

And yet, out in the deserts of California,
there exist conditions that have turned out to
be just right for the formation of dozens of
caves. This unexpected recipe for cave for-
mation included swelling clay formations in
areas of scant precipitation. Swelling clays
are composed of fine silts mixed a certain
percentage of cementing material. This ce-
ment would swell upon contact with water.

These swelling clays, when exposed to the
short bursts of intense desert downbursts, al-
lowed the carving of deep, narrow slot can-
yons whose wall were prone to slumping of
water-swelled material. The mud would then
bake in the desert sun into a hard adobe crust
and subsequent flash floods found it easier to
erode through the softer sediments under-
neath. Also, the saturated mudstone was
prone to soil piping, where the water ab-
sorbed by the mudstone would congregate in
joints, suspending the sediments and oozing
like toothpaste under pressure out of the joint
where it met a canyon wall, leaving mud-
stone cave passages behind to be enlarged by
tunnel scour. Overall, mudstone cave
speleogenesis is a subset of drylands piping.

The first hint that something strange was
going on in the mudstones of California
came in March of 1980 when Jay Arnold
happened upon two small caves on the side
of the Amargosa River near Death Valley.

Subsequently mapped by Bob Richards as
Amagosa River Cave #1 and Amagosa River
Cave #2 (see p.234), these proved to be the
first of dozens of caves discovered in the
Tecopa Basin by Bruce Rogers of the SFBC
and Carol Vesely of the Southern California
Grotto.

These caves were formed in deposits left
behind by Lake Tecopa. The limestone
mountains east of the basin supplied sedi-
ments rich in carbonates that formed the ce-
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ment between the silt grains, while the
mountains to the west supplied a courser
type of mud that formed harder siltstone lay-
ers. Depending on which range the flash
floods occurred, alternating layers of mud-
stone and siltstone formed on the lake bot-
tom like a layer cake. Finally, the Amagosa
River burst through the damming hills. The
lake drained, leaving this layer cake ex-
posed. Cave formation began in the mud-
stone layers, and the resulting cave passages
were protected by the sandwiching siltstones

In 1983, spurred on by the discoveries near
Tecopa, Dave Bunnell lead the Southern
California Grotto to explore the well-known
Big Mud Cave in Anza-Borrego State Park.
Phil Darling continued exploration of the
area, discovering many of the caves in the
Arroyo Tapiado region. Then Scott Schmitz
came upon “Forms and Processes in the
Pseudokarst Topography of Arroyo
Tapiado,” by Dwight Carey. The thesis, writ-
ten in 1976, listed over a dozen mud caves in
the Arroyo Tapiado area and laid down many
of the theories of mud cave formation.

The mudstones deposited in ancient Lake
Tapiado are rich in gypsum. The gypsum ce-
ment has a greater capacity to swell then
does the carbonate cement of Tecopa mud-
stone. The greater swelling has lead to the
formation of very large caves. The caves of
Arroyo Tapiado are among the largest mud-
stone caves in the world, surpassed so far
only by Anvil Cave in arid northwestern
Colorado, another cave in gypsiferous mud-
stone.

Thirteen of the caves were surveyed be-
tween 1988 and 1990, nine of the maps were
published in the California Caver in 1989. In
2002, Alain Goupil of the San Diego Grotto
began a re-survey of Hidden Cave. The
longer caves have over 1000 feet of darkness
and rooms up to 90 feet high.

In 1998 Bernie Szukalski began explora-
tion of a third area of mudstone caves, the
Rainbow Basin Natural Landmark area near
Barstow. 95-foot long Owl Canyon Cave is
on the edge of Owl Canyon Campground,
and other caves have been found nearby. The
exploration of this area is ongoing.

The caves of Tecopa are widely scattered
about the edge of the ancient lake, making
them hard to locate save for the Amagosa
River Caves, which are just off the highway
between Tecopa and Shoshone. The caves of

Arroyo Tapiado are all clustered in one can-
yon and are easily accessible, making them
popular destinations for weekend desert
travelers. They are the best examples of
mudstone caves in the state and well worth a
visit.

The easiest route to Arroyo Tapiado from
Porterville is south on State Highway 65 to
State Highway 99, south to Interstate 5
through Los Angeles and on to San Diego.
There, take Interstate 8 east to Ocotillo, then
north on County Route S-2. 21.6 miles up S-
2 is the Palm Spring turnoff on the right.

Note: This route is about 390 miles long.
There is a shorter route that avoids Los An-
geles and is only 360 miles long, but it is a
bit more convoluted.

At the Palm Spring turnoff, follow the dirt
road down Vallecito Creek, keeping right at
all junctions. At mile 4.6 turn left into Ar-
royo Tapiado. At mile 5.7 you pass the Rain-
bow Amphitheater, where the highly eroded
badland layers making up the mud caves are
on prominent display, tilted to the left. These
were laid down in Lake Tapiado 2-3 MYA.
The canyon narrows beyond here and you
pass the first of many small caves.

At mile 6.7 you come to Canyon of the Ten
Caves. A quarter-mile hike up this canyon
brings you to Bedding Plane Cave, high on
the left canyon wall. The entrance to the cave
is an unclimbable 27-foot high dry fall. To
get up to the rest of the cave, you have to
climb up the hill to a sinkhole. Its 441 feet of
passage includes the longest straight-line
segment sandwiched between two layers of
harder sandstone.

At mile 6.8 Bridge Canyon comes in from
the right with its distinctive mudstone arch.
Just to the left of Bridge Canyon is Dip
Slope Cave, narrow and dangerous.

At mile 7.0, the entrance to Little Mud
Cave is hard to spot on the left. Like most of
the caves opening up onto the main canyon,
slump deposits conceal the entrance. After a
short crawl, the cave opens up, but after a
large dome room the cave narrows down to a
tall, sinuous passage. After 600 feet the cave
intersects a hanging oxbow passage and be-
comes too narrow to follow.

At mile 7.1 is Carey’s Big Cave on the left
wall of the canyon, 200 feet from the road.
It’s double entrance leads into the longest
and most voluminous of the Arroyo Tapiado
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mud caves. It is about 1120 feet long with
upper level passages and 90-foot-high dome
rooms decorated with mud speleothems.

After the short crawl out the back of
Carey’s Big Cave, Big Cave Canyon leads to
three other caves, Slump Cave, Skylight
Cave, and Oxbow Cave, that dramatically il-
lustrate the processes of mud cave
speleogenesis.

At mile 7.3, the entrance to Chasm Cave
can be found up a short side canyon on the
left. Chasm can be traversed its entire 1010
foot length without ducking or squeezing.
Halfway through there is one lovely sky-
light, and just beyond that a meander cutoff.
Small gypsum flowers have formed here
during times of moisture.

Beyond the impressive swallet entrance is
Chasm Canyon, easily the deepest of Arroyo
Tapiado’s tributary canyons. Several hun-
dred feet up this canyon is E-Ticket Cave on
the left-hand wall. E-Ticket is certainly the
most complicated cave in the region, a 583
multi-level crawl box that opens up into a
blind valley.

At mile 7.5, Hidden Cave is all but buried
by slump deposits on the right. A small hole
at the top of the slump leads to a tall, narrow
meandering passage with a couple of inter-
esting cutoff oxbows. 600 feet into the cave
is a 40-foot waterfall, a tricky climb. Beyond
the cave branches into several crawling pas-
sages that lead to skylight entrances.
At mile 7.7 is the most noticeable cave en-
trance in the canyon. “Big Mud” Cave is in
the last stages of life, reduced to little more
than a series of large mud arches, the longest
about 100 feet long. A few hundred feet up
from the last arch is Footprint Cave, its en-
trance almost hidden in a canyon bend. Its
334-foot length includes a nice ten-foot high
dry waterfall to climb.

To the right of “Big Mud” is Plunge Pool
Cave. Basically a 100-foot long subterra-
nean meander loop, it ends in a spectacular
room with 50-foot high dry underground
waterfall.

At mile 8.2, the entrance to Slot Canyon
Cave is on the left. It is tall and narrow, a real
fat-man’s misery.

At mile 8.6, the entrance to Meander Cave
is on the left. It is a dusty crawl along a sub-
terranean meander loop that emerges in one
of the largest pseudokarst sinkholes in the
area.

Meander Cave is the last cave of any size
along Arroyo Tapiado. Beyond this point,
fluctuations in the shoreline of Lake Tapiado
resulted in a transition zone to more riverine
sandstones not conducive to the formation of
dry piping caves. You should turn around
here unless you have a four-wheel-drive ve-
hicle.

Mudstone caves, by their very nature, exist
in hot, arid regions. Desert driving, espe-
cially desert driving in the summer when
temperatures exceed 100 degrees Fahren-
heit, requires special preparation and safe-
guards. Always travel with at least one other
vehicle, always have extra water both for
yourself and your radiator, when in doubt get
out of your car and check the road ahead.

The main hazard on the desert dirt roads
described here is getting stuck in soft sand.
Don’t make things worse by gunning your
engine, stop and plan a way out in reverse. A
flat board or other method to increase trac-
tion is the best way out of the sand, and a tow
from your companion vehicle helps out as
well. And do not overexert either yourself or
your vehicle in the excessive desert heat.
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Pisgah Lava Caves

By Russell Harter

The Pisgah volcano and lava flow are lo-
cated in the Mojave Desert of southern Cali-
fornia, 40 miles east of Barstow, just south
of Interstate Highway 40. The volcanic rock
is of basaltic composition (basanite), and
covers an area of some 21 square miles.
Both pahoehoe flows (with ropy, rounded
surfaces), and aa flows (with jagged, spiny
surfaces) are present.

The lava flows are about 21,000 years old,
based on a recently published radiometric
age date. Due to the geologically young age
and dry climate, surface features of the lava
flows are particularly well preserved, mak-
ing Pisgah an ideal study area for various
lava features, including caves. At least 228
lava tube caves that are 10 feet or more in
length have been tallied, including at least
80 that are 50 feet or more in length. Numer-
ous short crawlway caves are present, and a
few longer caves with walking passage. The
greatest concentration of caves is located
within half a mile of the cinder cone, north-
east of its base.

Former railroad land at Pisgah has re-
cently been reacquired by the federal gov-
ernment, and is now under the Bureau of
Land Management (BLM). The cinder cone
and a small area surrounding it are still pri-
vately owned, and operated as a rock quarry,
so the paved road to the cinder cone is
grated. Local landowner relations require
that if the gate is closed, you should not
drive around it. Park outside the gate and
walk in. Pisgah is a frequent destination of
geology field trips, youth groups, scouts,
and family outings.

Primary lava features include ropy
pahoehoe, squeeze-ups, pressure ridges, col-
lapse pits, dribble spires, natural bridges,
cast surfaces, remelt, drip pendant stalac-
tites, dip-layered stalactites, linings, rafted
breakdown, breakdown jams, blowout pock-
ets, spatter, pillars, and columns. Secondary
soluble mineral deposits include thenardite,
calcite, gypsum, triune, nation, halite, and
salivate. Ephemeral soda straws of dried
mud are sometimes seen in caves, disappear
within months, and new mud soda straws

appear years later. One mud soda straw in
SPY Cave was 26 inches in length. The lava
has a high content of magnetize, making lo-
cal magnetic north highly variable. This
makes cave mapping with a magnetic com-
pass particularly challenging. Few of the
caves have been mapped, so lengths of caves
noted here are mostly estimates.

The longest known is SPY Cave, at about
1300 feet. The most frequently visited is
probably Glove Cave, 1100 feet. The regis-
ter in Glove Cave collects 500 or more
names per year. But many more people visit
the Pisgah lava flow and cinder cone.

Impact of visitation is most obviously
trash, left on the surface and in caves. Some
of the caves are showing wear, with
smoothed rock and trampled areas that were
once delicate masses of fluffy cotton-ball-
like thenardite.

CAUTION: People die in the Mojave
Desert during the heat of summer, nearly
every year. Temperatures on most days from
May through September get above 100 de-
grees Fahrenheit. Pisgah is fascinating and
beautiful, but it is not a place to go if you are
unprepared. Although the lava flow is close
to the highway, the caves are somewhat re-
mote and are accessible only on foot.
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Granite Caves
of San Diego County

By Tom Gilleland

San Diego county contains essentially no
cave forming limestones. But where we’re de-
ficient in limestone we make up for coastal
sandstone sea caves and granite talus / joint
caves. There are at least a dozen significant
granite caves in the county. These granite
caves can be described in two configurations.

The most common is the granite talus cave.
This is essentially a pile of huge boulders
ranging in size from a car to a house. These
boulders commonly fill a steep V shaped can-
yon that contains an active stream. These
canyons also need to have a steep enough
gradient to facilitate the removal of sand or
dirt fill.

The second type is the granite joint cave.
These caves are formed by the mechanical
widening of vertical joints in the granite bed-
rock. They are also found in steep-walled
valleys and often have very active streams.
Generally, these joint caves have upper level
talus cave passages.

The largest caves in San Diego county are
Midnight Creek Cave, and Thunder Canyon
Cave—both examples of granite joint caves.

Midnight Creek Cave has over 5,000 feet of
surveyed passage, with canyon joint passages
up to 50 feet tall. This cave is formed below
a large concrete dam holding back a lake. The
cave has an active stream passage with nu-
merous waterfalls and extends underneath the
dam and even underneath the lake. Water
flow through the cave is directly related to
the lake levels. Sporting wetsuit trips are the
norm while the lake is full, contrasting to
nearly dry stream passage when the lake is
low. Periodically, the city of San Diego will
draft the lake, dumping millions of gallons
of water through the cave. The San Diego
Grotto has an ongoing project at this cave
and must get access permission from the
water department for each trip.

Thunder Canyon Cave is the next largest
cave in the county and is located in the
Inkopah mountains overlooking the Anza
Borego Desert. This cave also contains a
stream with vertical drops, climbs and the
infamous squeeze at the bottom of the cave.
Most of the cave passage is formed along in-
tersecting perpendicular vertical joints. The
cave contains about 1300 feet of surveyed
passage. Due to the year-round stream, the
area around the cave has many Kumeyaay
(Native American) sites. Pottery sherds, tools
and other artifacts have been found in and
around the cave.

The largest granite talus cave in the county
is Lawrence Welk Cave.
This cave has about 1000
feet of surveyed main pas-
sage, but contains a com-
plicated maze of routes
throughout the cave. This
cave is heavily visited by
locals, resulting in exten-
sive graffiti in the upper
levels of the cave. Other
granite talus caves in the
county include (listed by
size): Rockwood Canyon
Cave, Monte Verde Cave,
Pala Verde Cave, El Cajon
Mountain Cave, Stone
Meadow Caves, Deer
Crick Cave, Alpine Cave.

Peter and Ann BostedPeter and Ann Bosted

Below left: Carl
diaz in Thunder
Canyon Cave.
Below right: Jeff
Cheraz and Carl
Diaz in Midnight
CreekCave.
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Warner’s Cave

By Bob Richards

This cave is located near the ridge top of the
Providence Mountains in an extremely inac-
cessible area.  It is the only known cave on
the western slope of these mountains, and its
remote location has kept it in pristine condi-
tion.   The 10-foot-high entrance passage is
50 feet long and slopes down to a large

room.  This chamber is 80 feet long by 30
feet wide and is the largest room in the cave.
A 30-foot-high curtain of flowstone cas-
cades down the west wall of the room.  In the
back of this chamber is a short climb leading
to a passageway to the remainder of the cave.
There are two 40-foot-high domes and a se-
ries of small interconnected rooms in the
back of the cave.   A nice eight-foot-high sta-
lagmite and other speleothems are present in
this area of the cave.



2003 Convention Guide Book246

Cave of the Winding Stair

By John Woods

Dr. William R. Halliday’s journal entry of
April 23, 1949 reads:

“Folklore: 50-mile connection to
Kokoweef, boiling and icy rivers, suffo-
cated legions of pigmies - long red hair
on body and great chasm, 1500 foot sta-
lactite.”

Like California itself, the Cave of the Wind-
ing Stair was first known only through its leg-
end. Although the facts have long since con-
tradicted the stories, the legend persists to
this day.  Adjacent to the Mojave Desert Pre-
serve at an elevation of 4600 feet, Cave of
the Winding Stair occupies a considerable
portion of a 300-foot-high limestone ridge
on the eastern slopes of the Providence
Mountains. Known simply as “Winding
Stair” by cavers, the cave is administered by
the California State Park Service.

Although Native Americans probably
knew about the cave, local prospector Jack
Mitchell was the first to descend the entrance
fissure in 1931. He was seeking another cave
to supplement his commercial cave venture
at nearby Mitchell Caverns. Lowered down
the first pitch by rope and pulley, Mitchell
reached a depth of about minus100 feet be-
fore abandoning his solo exploration of
Winding Stair. His signature dated July 1,
1931, remains visible in the flowstone at the
limit of his exploration.

Mitchell’s well-publicized stories about
Winding Stair lured the fledgling Southern
California Grotto to the area in April 1949.
By that time, the myth had grown to epic pro-
portions. Popular accounts included Mitchell
being lowered down the first pit almost 1200
feet without reaching bottom.

Another report claimed a connection be-
tween Cave of the Winding Stair and the most
famous California cave legend: Prospector
Earl Dorr’s renowned caves of Kokoweef
Peak. Halliday’s 1949 journal entry referred
to Winding Stair as an unlikely south en-
trance to the Kokoweef caves over 40 miles
to the north. The persistent Kokoweef leg-
end includes legions of mummified red-
haired pigmies, a stalactite that varies be-
tween 500 and 1500 feet long depending

upon the source and a “great chasm” over
3,000 feet deep and eight miles long. The
Kokoweef story culminates in an under-
ground river at the bottom of the chasm bor-
dered by tons of the richest gold bearing sand
in the world.

Despite elaborate preparations, the 1949 ex-
peditions found considerably less than the
legend predicted. After only two visits, Wind-
ing Stair bottomed out at a depth of minus
311 feet and less than 2,000 feet of total pas-
sage. Although not the entrance to the River
of Gold, Winding Stair still proved to be a
fine vertical cave and an excellent training
ground for early Western Region cavers. The
vertical techniques developed at Winding
Stair greatly facilitated later NSS explorations
in California and the west.

In 1968 Winding Stair was selected by the
Southern California Grotto as the site for one
of the earliest documentary motion pictures
ever made by NSS members. Grotto Chair
Stanley Ulfeldt produced and directed the
now classic black and white caving film
“Cave of the Winding Stair.”

Using Kodak 16 mm 2475 recording film,
it was the first U.S. cave movie made prima-
rily using cavers’ headlamps for authentic-
ity. Members of the Southern California, San
Francisco Bay Chapter, Mother Lode, and
other grottos participated in the production.

Aside from being excellent documentation
of the vertical techniques of the period, the
film includes actual footage of what is prob-
ably the first cave rescue ever filmed in the
U.S. Ironically, Winding Stair is now used as
a training site for California cave rescue
teams.

By the early 1970s, unregulated visitation
began to take its toll in damage to the cave.
In 1972 State Park officials agreed to allow
the Southern California Grotto to design,
build and install a gate. Designed by Grotto
members John Woods, Vance Nelson, and
Vard Nelson, the installation was completed
in March 1973 in a joint grotto effort led by
the Southern California Grotto.

Cave Description
Although the passages are slightly offset,
Winding Stair is best visualized as a single
vertical fissure subdivided by breakdown or
flowstone into a series of vertically stacked
chambers. It is possible although impracti-
cal, to rig a single rope from the entrance and
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rappel to the bottom of the Great Pit without
leaving the rope. Conservation considerations
have altered the traditional route through the
cave and it is usually rigged as several sepa-
rate pitches. The cave is almost always very
dry and the ambient 65 degrees (Fahrenheit)
makes t-shirt caving very comfortable. Ample
drinking water is essential.

From the entrance a winding passage slopes
steeply downward via the natural stair “steps”
that give the cave its name. After 20 feet the
dirt floor gives way to a narrow fissure. An-
other thirty feet along a series of small ledges
is Mitchell’s log, the wooden beam used as
an anchor by Jack Mitchell in 1931.
Mitchell’s log marks the drop-off point for
the first 60-foot pitch. Past the log at the same
level is a short upper-level passage. The up-
per passage quickly narrows and after sev-
eral short chimneys a tight crawlway termi-
nates at the tiny Helectite Room.

Thirty feet below Mitchell’s log the en-
trance fissure opens into the ceiling of the
Broken Rock Room, the cave’s first large
chamber. The “floor” of the Broken Rock
room is actually a massive breakdown choke.
It is possible to leave the rope at this point. A
sporty 20-foot chimney through the break-
down leads to the lower cave, but the pre-
ferred route is another 35-foot rappel over
the northwest edge of the breakdown that
lands directly in the Dog Leg Passage. The
Dog Leg Passage dead ends at a high flow-
stone wall with Mitchell’s signature near its
base. A short distance upslope, the Gopher
Hole crawlway leads back under the break-
down to the Coral Corridor and the main route
into the cave.

The Coral Corridor is a high, walking pas-
sage impressively encrusted with cave coral.
After a short walk the corridor turns left and
another fissure marks the start of the Chicken
Traverse. The traditional route to the bottom
led along the top of this fissure via a series of
ledges to an exposed traverse at a large rock
called “The Chicken.”  Immediately follow-
ing the traverse, the 50-foot deep Coral Chim-
ney descends to a ledge at the top of the Great
Pit. Damage to the speleothems in the Coral
Chimney caused the Park Service to close this
route in the early 1980s.

Today’s route bypasses the Chicken
Traverse in favor of a 52-foot rope drop from
the end of the Coral Corridor. This narrow
pit is an extension of the Chicken Traverse
fissure and drops directly onto a ledge at the
top of the Great Pit. This intermediate level
is the bottom of the Chicken Traverse fissure
and intersects the base of the Coral Chim-
ney.

The Great Pit is divided into two separate
shafts, both leading to the lowest point in the
cave. The 95-foot shaft at the north end of
the passage was the original route to the Cir-
cular Room, but today’s cavers prefer the 113-
foot free rappel through the ceiling of the
same chamber.

The base of the Great Pit is the cave’s larg-
est chamber, the Circular Room. The Circu-
lar Room is actually a passage about 30 feet
wide and 150 feet high that is divided into
two separate chambers by several large sta-
lagmites. A number of large, dry rimstone
pools decorate the floor. The far chamber is
reached via a duckunder where a small hole
drops 15 feet into the Register Room. The
hole was dynamited open by NSS cavers in
November 1949 in the hopes of reaching
greater depths. It proved to be a dead end and
the lowest point in the cave at minus 311 feet.
The impressive passage beyond the
duckunder terminates after 75 feet at an 18-
foot deep blind pit.

Dr. Halliday’s 1959 book Adventure is Un-
derground provides a colorful and detailed
account of the fledgling Southern California
Grotto’s early expeditions into Cave of the
Winding Stair. The River of Gold connection
has not yet been found.

Bibliography
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Cave Descriptions
Sea Caves

Sea Caving In
The California

Channel Islands

By Dave Bunnell

Littoral or sea caves may represent 50 per-
cent or more of the caves in California, yet
until the 1980s, few cavers had bothered to
search them out and actually map them. In-
deed, some of them are larger than the solu-
tion caves whose maps are found in grotto
newsletters in cave-hungry states like ours.
Aside from some early efforts by Bruce
Rogers and others, systematic study of sea
caves in California began with the formation
of the Southern California Sea Cave Survey
in 1982, and later two region-specific groups
(Santa Cruz Sea Cave Survey and Golden
Gate Grotto). Over 500 coastal sea caves
have been mapped, reaching lengths of up to
790 feet.

However, the real excitement in California
sea caving has been found in the Channel Is-
lands, a group of eight islands off the south-
ern California coast. Five of these—San
Miguel, Santa Rosa, Anacapa, Santa Bar-
bara, and a portion of Santa Cruz islands—
fall under the jurisdiction of Channel Islands
National Park (or CHIS, its National Park
Service acronym). With over nine miles
mapped in almost 400 caves, CHIS probably
has more caves than any Western park out-
side of the Grand Canyon. It is truly a world-
class concentration of large and diverse lit-
toral caves.

Published accounts of the island caves are
known from 1891, when Lorenzo Yates de-
scribed several on Anacapa Island in the
American Geologist. Painted Cave and
Cueva Valdez, two large caves on Santa Cruz
Island were well known and are marked by
name on one of the four USGS topographic
maps of the island. While Painted was gen-
erally known as a large and spectacular cave,
published accounts left much room for
speculation on its true size.

In 1951, the Western Region organized an
expedition to the islands in conjunction with
Phil Orr of the Santa Barbara Natural His-
tory museum. Orr’s unpublished accounts
suggest that they entered a couple dozen
caves throughout the various islands but
generally had weather that was unfavorable
for mapping. A single map (of the cave at
Lady’s Harbor) was produced and published
in the museum’s publication in 1951. K.O.
Emery visited the island shortly thereafter
and produced what is likely the first map of
Painted Cave, published in a boating maga-
zine in 1954.

Logistically, caving in the islands is diffi-
cult because you need a boat to get there and
the weather is often unfavorable (sometimes
life-threatening) for entering sea caves. In
most caves you need a full wetsuit, fins, and
good waterproof lights to reach and explore
them from the boat. Other caves, however,
can be partially explored in a sea kayak,
something we made good use of after the
first few years.

A half-dozen trips to Santa Cruz Island us-
ing the University of California’s research
facilities from 1982-1985 whetted my appe-
tite for island caving to the point that I pur-
chased a 20-foot cabin cruiser in 1986, spe-
cifically for cave survey and christened her
the Island Caver. Typically I would recruit
up to three fellow cavers to accompany me
on weekend trips to the islands, all of us
sleeping at anchor on the boat. During this
same period, I also discovered that sea cav-
ing can make a lousy first date...

I’ve chosen here to try and describe some
of the significant caves on each island,
whether for its length or some other unusual
feature, and have drawn from journal entries
of original exploration rather than simply
describing the cave.

Santa Cruz Island

Santa Cruz is the largest and most mountain-
ous of the Channel Islands. It is 22 miles
long, six miles at its widest, and has over 77
miles of shoreline. It’s about 25 miles from
Santa Barbara harbor, where the Island
Caver was launched. Currently about three-
quarters of the island is owned by the Nature
Conservancy and the remainder is part of
CHIS. Our work on this island began in 1982
with the survey of Painted Cave (a map of
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which appeared in the NSS NEWS, Febru-
ary 1983) and continued through the end of
1988. In those six years we mapped 112
caves for a total of over five miles of pas-
sage. While many of these caves are unique,
perhaps the most impressive aspect of the
Santa Cruz Island caves is the sheer number
of large caves: there are 26 caves over 300
feet long and 46 over 200 feet long. At the
end of 1988, I produced a guidebook to these
caves (Sea Caves of Santa Cruz Island,
McNally & Loftin, 1988).

Santa Cruz (and Anacapa) formed from
basalt extruded as the Farallon plate was
subducted under the North American plate,
during the Miocene epoch (20-25 million
bp). Two to five million years ago they were
uplifted, resulting in hundreds of faults and
fractures. This has created zones of weak-
ness, which the sea has eroded to form the
caves. Almost every cave is formed along an
obvious fault, with more complex caves
forming where one or more faults intersect.

Painted Cave
On our first survey trip to the islands we be-
gan with the well-known and very popular

Painted Cave. It is located on the northwest
end of Santa Cruz Island, just west of Profile
Point, and is one of two caves marked on the
USGS topo map. The story of its exploration
was told in the NSS News, January 1986 is-
sue. It was a rapid introduction to the diffi-
culties of surveying sea caves: swells, deep
water, light-sucking darkness of lava and
water.

But we prevailed, and with a surveyed
length of 1227 feet, it is by far the island’s
longest. It is the most popular of the island
caves, and receives steady visitation, particu-
larly on summer weekends, from visiting
boaters. Most of the cave’s floor is covered
by deep water, so small boats or dinghies
may enter the inner chamber in calm seas.
Strong lights are needed to explore the inner
chamber.

Painted Cave is the largest and most awe-
inspiring of all the caves on the island. It is
presently the world’s largest know actively
forming sea cave. The 130 foot-high en-
trance leads into a wide passage which heads
straight back for 600 feet, the ceiling lower-
ing steadily to a point where it is only about
15 feet above water level. No lights are
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needed to this point.
Beyond the low point, the cave opens into

a dark “inner chamber”, some 200 feet long,
125 feet wide, and 40 to 50 feet high. Two
ledges at one end of the chamber house a
large population of sea lions, whose inces-
sant barking may make communication in
the cave difficult. The seal population seems
to vary seasonally, with the largest popula-
tion in winter and spring and relatively few
seals in the summer months.

Two passages lead from the main chamber
to cobble beaches. The large size of the in-
ner chamber is attributable to the presence of
a second fault which intersects the fault
forming the cave’s major axis at a 60-degree
angle. The high internal humidity of the
chamber, due largely to its restricted en-
trance, probably accelerates weathering of
the rock within.

It is possible that Painted connects under-
water to a nearby cave. Evidence of such a
connection is recounted in Margaret Eaton’s
Diary of a Sea Captain’s Wife:

Ira...reported that he and the boys had
discovered another entrance to the Paint-
ed Cave... Ira and the boys drove all the
seals out of the Painted Cave and set out
the seal net across the opening so none
could get back in. A few hundred feet up
the coast they found another cave and
another bunch of seals; one of these had
unusual markings, which would be easi-
ly recognized. These seals were chased
into the second cave, and another seal
net stretched across the opening. At low
tide, the men rowed into this cave as far
back as possible and could hear the
sound of rushing water, but no seals
came out. Then they rowed back to
Painted Cave and there they found the
same big bull seal with the funny mark
ings —he had traveled through the un-
derground watercourse and come out in
Painted Cave.

Although this account fails to indicate on
which side of Painted this other cave was lo-
cated, we made attempts over the years to
find this underwater passage. Diving into the
inner chamber of Painted itself proved fruit-
less due to poor visibility.

Little Painted Cave, just to the east, is only
300 feet long, but is deep water filled and

Painted Cave
interior

could harbor a passage trending towards
Painted, especially along a fault that
crosses it with little observable above water
passage. It has never been checked with
SCUBA by the author. Rather, our attempts
focused on a cave west of Painted, one that
seemed to always have seals hanging out
even though there was no obvious beach for
them to haul out on. What was the attrac-
tion? Could they be traveling there from
Painted?

Journal Entry, Dive 1:
The three of us had mapped this cave last
year. Now we were returning with SCUBA
gear to see whether there might be any sub-
merged passages headed towards Painted.
Our plan was just to scout but not follow it
if we found it, since neither Matt Oliphant
nor Nancy Pistole had any cave diving ex-
perience and only had one light apiece. I at
least had several sources.

On our way into the cave we saw several
large rays and some seals underwater. As
we followed the right wall in, my cave div-
ing light (which is pretty bright) suddenly
revealed only inky blackness. There it was,
a broad, roofed over, underwater passage.
After some hesitation, we ventured in a
little farther.

After maybe 75 feet Nancy pointed up
and we saw water overhead, instead of
rock. Nancy went up and motioned us up.
Checking back to see that light was still vis-
ible, Matt and I headed up. We broke the
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surface into a large, air-filled passage,
which extended as far as my light could see!
A startled seal jumped off a small ledge.

Nancy and I had both removed our regu-
lators and experienced some strange diffi-
culties breathing—possible bad air. With
Matt’s light near dead, I declared “Not for
us today’’ and I had a sudden urge to get out
ASAP (I later found that Nancy experienced
the same phenomenon). Compass bearings
along this fault suggest it follows the same
trend as that in the inner chamber of
Painted. However, a connection would re-
quire a passage over 1,000 feet long!

Dive 2: The “Seal’s Secret” Is
Revealed - July 1992
Let me now jump ahead four years. During
most of this time, I was surveying caves on
Ancapa and Santa Rosa Islands (see be-
low) and hadn’t even been back to Santa
Cruz Island. In recent months, the park had
been supporting the survey project by pro-
viding transportation to the islands on their
large boats. The need for me to maintain
my own boat seemed to be past. As I
planned to put the Island Caver up for sale,
I thought it appropriate that her last voyage
should unravel the mystery of Seal’s Se-
cret Cave. Could it really connect to
Painted Cave? The prospect of doubling
the passage length of what was already the
world’s longest sea cave was too good to
pass up.

A sunny July day found Djuna Bewley,
Ward Foeller (a caver visiting from the
east), Carl Reuter, and I piloting towards
Seals’ Secret cave. Conditions looked
good, and soon after anchoring Carl and I
kitted up for the dive.

I was treating this as a full-blown cave
dive, since we didn’t know whether our
passage would submerge again, and even
75 feet of submerged passage can get you
into trouble. I was also anticipating the
possibility that our passage might sub-
merge again on its way towards Painted.
We had along three lights each, including
my 50-watt DiveRite light. I also had
along my large dive reel with 500 feet of
line. Since the entrance of the passage had
nothing to tie this off to, I had brought
along a large weight to tie it to, which
Djuna carried over in one of our sea kay-
aks to where we would start the dive.

I had soon located the submerged tunnel
and Carl and I forged on in crystal clear
water. Surfacing with my big light I could
see down the passage about 100 feet to a
beach crowded with barking seals, some of
them the largest I’d ever seen. Frightened
by my light, they began thundering into the
water. We swam up and landed on the
beach, where Carl removed his tank and
weight belt. I, however, found the air so
foul from accumulated seal excrement,
that I chose to keep my tank on.

There were a couple of passages heading
from the beach, but they appeared short.
One passage contained a couple of seals

View from
the entrance
of Painted
Cave.
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lying on their side. We decided these were
more likely dead than asleep. On the right
side of the passage was a low area with
blackness beyond. Carl, being unencum-
bered, scampered on through. After a minute
or so, he came rushing back. gasping for air,
and heading for his tank. After he’d had
some fresh air he said there was a large room
there with very foul air. I decided I couldn’t
miss this, so I crawled through, tank,
weightbelt, large light, and all. I was glad I
did, because this was one of the strangest
places I’ve ever seen in a sea cave. This large
room had a sand dune in its center, copious
orange and red flowstone on its walls, and
numerous stalactites. The strangest things
were the ghostly white seal-shaped patches
on the floor. No doubt this is from evapo-
rated salt from puddles of seawater forming
around recumbent seals. But the seals must
have chosen the same spots and formed suc-
cessive puddles to produce there. This
chamber is so far from the surf zone that it
probably stays dry in anything but major
storms.

Regrettably, we weren’t prepared for a for-
mal survey (we’d left the tape behind — too
much gear to carry). Moreover, I’d been
sucking air while exploring and had to save
two-thirds for the trip out by cave diving
rules. But I had a compass and slate, and my
line had knots every 100 feet, so I was able
to estimate distances. By my estimates, we
extended the cave (previously surveyed at
260 feet) some 300 linear feet. Adding in a
40-foot side passage, that makes the cave a
respectable 600 feet or so. It may not seem
long by limestone standards, but there was a
lot of adventure packed into that 600 feet.

On the way out Carl was about to dive
along the right wall into an apparent passage
until I reminded him that the dive line was in
another passage on the left wall. So there
may be more secrets left in this cave after
all...

Anacapa Island

The Anacapas are a group of three small is-
lets, and are the most rugged and island-like
of the group. The shoreline is composed en-
tirely of 150- 200-foot-high volcanic cliffs,
with a few beaches appearing at low tide. We
concentrated on this island steadily for about
four years and completed a survey of all of

its caves. I’m fairly certain we didn’t miss
anything, thanks to the close scouting capa-
bilities afforded by our Scupper sea kayaks,
which proved invaluable. The total survey
came to over 20,520 feet in 135 caves, yield-
ing an average cave length of 152 feet. This
information was published in book form
(Sea Caves of Anacapa Island, by Dave
Bunnell; McNally & Loftin, 1993). Like
Santa Cruz Island, Anacapa was full of sur-
prises for us. Two caving highlights follow.

Shipwreck Cave
We’ve found pieces of boats in many caves,
but the most spectacular find came on a
weekend in late November, when Dan
Clardy, Lysa DeThomas, Lori Schultz and I
were poking around at the numerous en-
trances near Fish Camp Anchorage on
Middle Anacapa. We had swum ashore and
approached a broad cave entrance from the
rock benches, involving a 15-foot
downclimb into the surf. We entered a pretty
little cave with large colonies of honeycomb
worms adorning smoothly sculpted alcoves.

More noticeable, though, was a 30-foot-
long shaft from what must have been a very
large ship. Just beyond, Dan found an object
mostly buried in the sand. Feverish digging
revealed a large bronze propeller, all three
lobes intact! The cave ended in a choke of
boat debris wedged at the rear. According to
park archaeologist and caver Don Morris,
this is the wreckage from a vessel called the
Equator, which went down in Fish Camp in
1949.

After searching for a suitable place to dis-
play it, the park service has decided to leave
the prop in place, despite it’s potential value
as scrap to the would-be salvager. The thing
is estimated to weigh 750 pounds, so remov-

Large bronze
propeller, all
three lobes
intact. This is
the wreckage
from a vessel
called the
Equator,
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ing it would be a formidable undertaking.
Hopefully, its location in a national park will
afford it protection.

The Catacombs
On the north shore of East Anacapa is a cove
whose cliffs show an unusual density of
faulting. A group consisting of Djuna
Bewley, Nancy Pistole, Bob Richards, and
myself landed on some talus in front of some
entrances here. The first thing we noted was
the heavily rusted wreckage of some sort of
Model-T vintage truck. It almost seemed
fused to the lava.

The left-most entrance at first appeared to
be simply a 60-foot-long passage ending in
breakdown, but the view from the break-
down gave us our first surprise: a drop-off
into a water-filled passage some 10 feet be-
low. After negotiating this tricky little climb,
we surveyed on through the lake, noting
light coming in from a side passage along
the way. Past a second pool the passage grew
to 18 feetin height and we entered a moder-
ate-sized room. A large boulder concealed a
low continuation of the main passage.

Nancy began to lead in with the tape, but
suddenly hesitated. There was a pair of
glowing eyes staring back at her in the
crawlway! This was a harbor seal, and he
appeared ready to stand his ground. We
speculated that he must have come in at a
high tide, as he was now over 200 feet from
the ocean! We opted to leave him be for now
and continued to survey the rest of the cave.

As the survey continued we were all im-
pressed with how complex the cave was

proving. I was going nuts trying to sketch it
all properly and regretted not having a pro-
tractor available to plot the points as I went.
We found two more entrances, one of which
required a couple of tight squeezes to reach.
We also found one entrance that must have
connected at one time, but was now blocked
by a large piece of driftwood wedged by
rocks. The western entrance involved an
exit through the surf.

A month later, Bill Liebman and I re-
turned to take photos and to try and push the
seal’s passage. Surprisingly, there was still
a seal in residence. I suggested that Bill
push ahead in the narrow passage and see if
he could get the seal to retreat (a good
project leader knows how to delegate re-
sponsibility amongst project members).

The seal stood his ground until Bill was
within a couple of feet, then retreated into
the room beyond. We surveyed through and
found an unexpectedly large (40 feet long)
sandy-floored chamber where our poor seal
was cowering in the rear. We tried not to
bother him, as it is our general policy to
avoid disturbing pinnipeds, but as soon as
we left the crawl, he dashed past. This re-
markable cave surveyed out to 808 feet, the
second largest of the Channel Island caves.
It has formed along the intersections of at
least five faults.

Santa Rosa Island

With Anacapa and Santa Cruz Islands com-
pleted, Santa Rosa and Santa Barbara Is-
lands are the current focus. Santa Rosa is
the second largest of the Channel Islands
and offers a variety of host rocks for cave
development (sandstone, conglomerate,
mudstone, etc.). Our trips here have been
supported by the Nataional Park Service,
which has provided transportation and
lodging on the island. Instead of reaching
the caves from a “mothership,” we have
been hiking and climbing down to the caves
from above, as well as using sea kayaks. In
three trips, we have surveyed 45 caves.

There is much to be done yet, and we’ve
seen some huge entrances facing into the
northwest swell that beckon us to return.
Our largest find to date is Jumbo-Gumbo
cave, an impressive borehole passage up to
100 feet wide, 673 feet long, and littered
with some house-sized breakdown (okay, so

Santa Rosa
Island
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I live in a small house). But, even more un-
usual is the presence of three large littoral
sinkholes...

The Witch’s Cauldron
It was obvious on both the topo and aerial
photos: a circular hole over 100 feet across
just by the ocean — surely a littoral collapse
feature. Would we need rope to enter? Phil
Darling, Nancy Pistole, and I swam under
the long bridge separating this feature from
the ocean and found three arms radiating
from what had been a very large chamber. To
the left, we swam and waded back 150 feet
in a pleasant passage, which ended, on a
sand beach. This was the easiest of our sur-
vey. We approached the main trend hesi-
tantly—it was a broad passage, about 25 feet
wide, but only about four feet high - not the
place to be with some of the swells that were
kicking into the cave. However, fearless Phil
reached the back and coaxed us in (however,
I still remembered Deathtrap Cave and ap-
proached it very cautiously). Since I was
sketching, I decided I had to see what the
passage did—it ended in a large cobble
beach, no doubt submerged at high tide like
the rest of this passage.

Back under the skylight, the seas were really
churning. We made a dash for the third
“arm” of the cave, which proved to be some-
what under 100 feet long and all water-
floored. Technically, all three passages are
under the same dripline, so I tallied the cave
up at 455 feet. We swam out through the
rough surf, climbed back up and did a sur-
face survey.

Santa Barbara Island

Santa Barbara is the farthest out of the Chan-
nel Islands, some 40 miles from Ventura
Harbor. It is also one of the smallest, at 640
acres. The island is virtually surrounded in
high cliffs, with only a few small pocket
beaches appearing at low tide. This island
abounds in pinniped life, and seals were en-
countered in every cave we visited.

We’ve made just a single expedition to
Santa Barbara Island, back in 1995, but man-
aged to scout the entire coast and recorded
several dozen large cave entrances. A sizable
offshore island, Sutil, also appears to contain
some caves. We mapped eight caves on

Santa Barbara, one of them over 500 feet
long, near Arch Point. Webster’s Point pre-
sents a veritable sea caving Disneyland. The
whole area being densely honeycombed
with caves. This region is easily reached by
kayak from the Landing Cove area.

Many people have participated in the is-
land surveys. I would particularly like to
thank the following people, who were moti-
vated enough to go on more than one trip:
Djuna Bewley, Peter Bosted, Dan Clardy,
Phil Darling, Don and Lisa DeLucia, Ernie
Garza, Bob Henderson, Bill Liebman, Ed
Moody, Don and Susan Morris, Matt
Oliphant, Nancy Pistole, Carl Reuter, Bob
Richards, and Carol Vesely.

Exploring on your own
Assuming you don’t have an ocean-going
cruiser, there are two major venues for a visi-
tor to explore sea caves in the islands.
Island Packers (805-642-1393), out of
Ventura, is the official park concessionaire
for transporting visitors out to the islands.
There are trips almost every day out to
Ventura, regular trips to Santa Cruz, and sea-
sonal trips out to Santa Barbara, San Miguel,
and Santa Rosa Islands.

On their vessels, one can carry their own
kayaks for a small extra fee. One can then
spend a day or more (if camping) exploring
the caves by kayak, by far the best way if you
don’t have your own powerboat and argu-
ably more enjoyable.

Don’t have a kayak? You could rent one
and bring it along, or, if you are a complete
novice you may just want to go with one of
the commercial kayak tours that have flour-
ished in the last decade…there’s safety in
numbers.

Probably the easiest island to visit is
Anacapa, which can be done as a day trip.
You could get in a few hours of kayaking on
this small islet, though an overnight would
allow for a thorough circumnavigation of the
islands.

The best caves to paddle through are at Ca-
thedral Cove, an easy paddle from the land-
ing dock. It is also a great area for snorkel-
ing. Catacombs, the longest “dry” cave on
the island is just west of Landing Cove as
well.

Scorpion Bay on Santa Cruz Island is an-
other good choice; though there are fewer
large caves nearby than on Anacapa, there is
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an outstanding group of them right near the
landing area that will offer a few hours diver-
sion.

Reservations are recommended for over-
night camping on either island. Contact
Channel Islands National Park (805-658-
5700).




