Med  Wodud iy b 7 gy B« e S, Vil G
Mody 20-26  Fullodt Glpans o 0. ;
Al wmm & Galten Gon, m .

B e F0dls Gk, Mol | E N, PSR M

St 197 DoME. Gt o Gyt Whines (Ui, o, ALV 5 BN, | 62,
& o\l
2l 3 Woimdond

A 517 (Amqu s %_EM)%MMW Vo
g Aol o bl P Wikiey | Mkl ek 6 G

D Yol ko Yo o - Skl (e £ Gt e e A 2R it Q.
| %&g&%»ﬁ (M\wua@ w W UM%%M%. &hm%%uf)eme(u.a;),

| et Fruh, MeanVidy, NE . A sV, N L e
| Math o 5 Can e M&W-é%% S




Travels - Christopher E. Brennen

TRAVELS NOW AND THEN

© Christopher Earls Brennen

SALTON SEA 1969

Camping Trip to Salton Sea, California, 1969
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Salton Sea, California

Salton Sea, California

Back to table of contents
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TRAVELS NOW AND THEN

© Christopher Earls Brennen

CALIFORNIA COAST 1969

June 4-8, 1969
Driving the Coastal Highway, California, to visit the Naval Postgraduate School and give a lecture there.
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Point Lobos State Park
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Monterey motel
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Monterey motel
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Monterey park
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Camping at McConnell State Park, San Joaquin valley
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TRAVELS NOW AND THEN

© Christopher Earls Brennen

CAMPING 1969
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Camping at Ghost Town
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Zion Zion

Zion
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Zion

NATIONAL PARK « UTAH

ADMINISTRATION

Zion National Park is administered by the National
Park Service, U.S. Department of the Interior. A
superintendent, whose address is Springdale, UT
84767, is in immediate charge.

As the Nation’s principal conservation agency, the
Department of the Interior has basic responsibili-
ties for water, fish, wildlife, mineral. land. park.
and recreational resources. Indian and Territorial
affairs are other major concerns of America’s
“Department of Natural Resources.” The Depart-
Qnt works to assure the wisest choice in manag-
all our resources so each will make its full

contribution to a better United States—now and
in the future.

U. 8. Department of the Interior
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Nothing can exceed the wonderful beauty of’

Zion....In the nobility and beauty of the sculp-
tures there is no comparison.... There is an
eloquence to their forms which stirs the imagi-
nation with a singular power, and kindles in
the mind a glowing response.

—Clarence E. Dutton, geologist, 1882

The park is open all year. From December to
March, snow may fall intermittently, but usually
lasts only a day or two on the canyon floor. Winter
maximum temperatures average 60°; the mini-
mum average is 15°.

May to October daytime temperatures may range
from 85° to 105°; nighttime, from 65° to 70°.

WHAT TO SEE AND DO

The visitor center, your headquarters while in the
parlk, is open from 8 a.m. to 5 p.m. from October
through April; from May through September, the
hours of operation are extended. Here, you can
obtain information that will help you plan your
visit, see exhibits on the natura! history of the
park, study a relief map of Zion Canyon, and learn
about the park through orientation programs.

Naturalist program schedules are posted through-
out the park.

Hlustrated talks about the park are presented by
park naturalists each evening in summer at Zion
Lodge and at the campground amphitheaters.

Guided trips are conducted daily in summer over
well-maintained trails; in spring and autumn,
several times a week.

Drives. On a 12-mile round-trip drive through
Zion Canyon, you can see the shapes of Zion: The
Sentinel, Three Patriarchs, Mountain of the Sun,
and Great White Throne.

Taylor Creek Road, in the Kolob Canyons section,
is a paved 5.2-mile spur leading into the northeast
corner of the park from Int. 15 near Kanarraville.
This road is closed from late autumn to spring.

A secondary road from Utah 15 at the town of
Virgin leads northward through private ranch
country to the Lava Point Fire Lookout on the
Kolob Terrace highlands and beyond. Steep, wind-
ing, and unimproved, it crosses the terrace and
descends Right Hand Canyon to Utah 14 near
Cedar City. This road should only be traveled in
good weather.

Park roads were designed for your enjoyment of
the superb scenery—not for speed. The maximum
speed is 35 miles an hour. Keep to the right of the
center stripe. Do not park on curves.

Your car's lights must be in good working order;
they are essential in traveling through the mile-
long tunnel.

Walics and hikes. The trails of Zion complement
the park’s striking views and are aimost as famous.

All experienced hikers take such commonsense
precautions as the following: Obtain detailed infor-
mation from a park ranger on back-country trails
before attempting to hike them. Seek the advice

of a park ranger before attempting the more diffi-
cult trails; tell him where you plan to go and when
you plan to return. Do not hike alone. Stay on
established trails; taking shortcuts may endanger
yourself and others. Children under 16 years of

age should be accompanied by a responsible adult

on all trails within the park.

The most popular trail is a mile-long footpath from
the road’s end at the Temple of Sinawava, winding
near the east wall of the canyon, past cliffs trick
ling with streams, to the beginning of The Narrows.
On this walk you can see the Hanging Gardens of
Zion, luxuriant verdure, and wildlife.

Self-guiding trips may be made throughout most
of the year on the trails to Weeping Rock and to
Canyon Overlook.

Other trails reach such places as the Emerald
Pools and Hidden Canyon. West Rim Trail, leading
to views of the Great West Canyon, and East Rim
Trail, with its unequaled view of Zion Canyon, are
more strenuous but well worth the effort,

In the Kolob Canyons section, you may hike along
the streambed of Middle Fork to the great double-
arch amphitheater. Here you see the finger can-
yons, whose sheer walls form box canyons 1,500
feet deep. The round-trip distance is 4 miles. An-
other trail leads down Timber Creek from Lee
Pass. After turning east into La Verkin Creek, this
trail divides: one segment passes through Hop
Valley (12 miles one way), and the other continues
into upper La Verkin Creek. Round-trip distance
from Lee Pass to the Kolob Arch is 13 miles.

All persons who plan to make technical rock
climbs are requested to register at park headquar-
ters. Climbing alone is not recommended.

Please leave the animals, trees, wildflowers, rocks,

and geological formations undisturbed so that

other people, too, may enjoy them.
Wheeled devices are not allowed on park trails.

Horseback trips. Arrangements for guided horse-
back trips within the park may be made at Zion
Lodge or Zion Inn. Schedules are posted through-
out the park.

Fishing is allowed all year in the Virgin River |

below Zion Narrows, but it is marginal because of
frequent flooding and seasonal fluctuations in
water levels. A Utah fishing license is required.

The park is a sanctuary for wildiife; hunting or
the use (or display) of firearms is not allowed.

Pets are prohibited on trails or in public buildings,
and they must be kept under physical control at

, 4
™ |

3
4
ia

all times.
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THE ZION-MT. CaRMEL Tunnel (below)
started in 1927 and completed three years
later, carries the road through the solid rock
mountainside for more than a mile (5,607
feet). At various points along its length
galleries overlook the powerful panorama of
the canyon below (left).

CLIFF-DWELLER RUINS perched like
swallows’ nests high above the floor of the =
c.  on indicate that Zion was the home of
a prehistoric people.

Discovered and explored in 1858 by Nephi
Johnson, pioneer “Mormon” scout, Zion
Canyon was settled soon afterward by early
farmers and stock growers.
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D ENSE STANDS of spruce, fir and light-trunked aspens line the high-
way through Kaibab National Forest en route to the North Rim.

For those who come to see Grand Canyon, the abundant wild life is a
delightful surprise. Especially popular are the rare white-tailed Kaibab

squirrel (below) found nowhere else in the world, and the numerous deer.

VIEW FROM POINT IMPERIAL (right).
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NOTICE

This folder was edited and printed in 1966, Since that time, several changes
have taken place that are not reflected in the folder. The following sheet
gives the current, correct information.

FACTLITIES
WAHWEAP
Headquarters-Ranger Station, plcnlc area, launchlng ramp, swimming beach, and
boat sanitary dump station., & campground with trailer dump
station, boat rentals, boat excursions, boating supplies and repairs, marina,
restaurants, motels, trailer village with utility hookups and service stations,
Concessioner: Canyon Tours, Inc., Box 1597, Page, Ariz, 860L0. A fee is
charged for campground use.

Carl Hayden Visitor Center, located at Glen Canyon Dam, is open daily. Self-
gulding tours through the Dam and Powerplant begin here. National Park Service
Guides are on duty to answer questions. Concession operated by the State of
Arizgona, Department of Visually Tmpaired.

BULLFRCG BASIN

Ranger Station, launching ramp, picnic area, and boat sanitary dump station.

Concessiorer operated service station, camp supply store, marina and trailer

village. Concessioner: Bullfrog Marina, Inc., 231 East Lth South, Salt Lake
City, Utah 8111, A fee is charged for campground use.

LEES FERRY

Ranger station, launching ramp, and campground. Concessioner-operated boat
rentals, boat tours, camp supply store, service station, lodging and restaurant,
Concessioner: Lees Ferry, Inc., Box 2103, Marble Canyon, Ariz. 86036. A fee

is charged for campground use,

HALLS CROSSING - No change from infcrmation presently in folder.

HITE
Launching ramp, boat-fuel, boat rental, boat excursions, camp supply store,
and primitive camping facilities. Drlnﬁlng water is not available.

Concessioner: Hite Marina, 131 West 3860 South, Granger, Utah BL119.

RAINBOW BRIDGE FLOATING FACTLITY

Hanger station, restrooms, emergency communications, boat sanitary dump
station, and concessioner-operated boat-fuel service and camp supply store.
No CPmplng on the courtesy docks or floating fac111tv Concessioner:

Canyon Tours, imc., Box 1597, Page, Ariz, SGOuO“
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NATURAL HISTORY

The rock of the seemingly bare mountains and
vertical cliffs is sedimentary. You can see examples
of wind-deposited sediments in the brick-red Navajo
Sandstone in the cliffs at Glen Canyon Dam, where
the texture and slopes of one-time sand dunes are
revealed. You can see examples of sea-deposited
sedimentary rocks at Wahweap, where the red Car-
mel Formation overlays the Navajo Sandstone. Other
formations contain fossils of marine animals that
lived here millions of years ago.

The last uplift of this region began about 60
million years ago. As the uplift progressed, mean-
dering streams of the ancient low-lying Colorado
basin ran faster, cutting a labyrinth of canyons that
you can explore today on the waters of Lake Powell.

Although inconspicuous, many plants grow in
Glen Canyon’s seemingly bare landscape. Some of
the streaks on canyon walls are lichens. Through-
out the area grow several species of cactus and the
bayonet-tipped yuccas. In spring, wildflowers spread
their brilliance upon mesas, over dunes, and along
streambeds; another blossoming season may occur
after summer rains.

Cottonwoods, willows, and tamarisks grow near
streams, and Utah junipers and pinyons at higher
elevations.

Most desert animals do their hunting and feeding
at night; you may see some of them in the beam of
your headlights. "You will also see their tracks in
the sand and in the wet soil at the lakeshore. The
doglike tracks are made by coyotes and foxes. The
small tracks are made by rats, mice, and lizards.
The sharp-pointed hoof tracks are those of deer,
and these you will usually see along the edges
of the lake above Aztec Creek.

For countless centuries, beaver have lived along
the Colorado River. With the formation of Lake
Powell, these animals moved into the side canyons,
where you can still see them.

The animals you see most frequently here are
lizards, represented by about 14 spacies—all non-
poisonous. The largest of these is the chuckwalla,
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which feeds entirely on plants. There are
snakes, of course, and occasionally a poist
rattlesnake is found. Though you might hike i
area for a year and not see ong, you shoul
be watchful as you walk about, especially at
Few species of birds are expected to leav
area with the filling of Lake Powell, and dif
kinds may be attracted to the lake. In migl
dozens of species of waterfowl will continue 1
the river as a flyway. And canyon wrens will sti
from the shadowy depths of side canyons.

ADMINISTRATION

Glen Canyon National Recreation Area,
lished by the April 18, 1958, agreement wi
Bureau of Reclamation, is administered by t
tional Park Service, U.S. Department of the Ir

A superintendent, whose address is Box
Page, Ariz. 86040, is in immediate charge
area.

THE DEPARTMENT OF THE INTERIOR—the N
principal natural resource agency—bears a
obligation to assure that our expendable res
are conserved, that our renewable resourc
managed to produce optimum benefits, and
resources contribute to the progress and prc
of the United States, now and in the future.
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INDIANS AND EXPLORERS

The rough canyon country of the Colorado Plateau
was home to Indians for more than 1,000 years.
Basketmaker cultures in the early centuries of the
Christian era were followed, beginning about A.D.
700, by Pueblo culture, which was distinguished in
its later stages by cliff dwellings and other masonry
structures. About 1200, for unknown reasons, these
agricultural people left the Glen Canyon region.

The many small ruins found in this area represent
small, usually temporary, outposts of Pueblo settle-
ment. A large variety of stone and bone tools, bas-
ketry, pottery, and other artifacts have been found
in authorized archeological excavations.

The first recorded description of the Glen Canyon
area is found in the journal of Father Escalante, a
Spanish Franciscan missionary. In July 1776, Father
Escalante and Father Dominguez and their party set
out from Santa Fe, N. Mex., to pioneer a route to
California. In early October, after reaching the vicin-
ity of present Millford, Utah, the padres decided to
return to Santa Fe.

On October 26, the party reached the Colorado
River at Lees Ferry, but there it was too deep and
swift for a successful crossing. Laboriously they
moved upstream, scouting for a ford. On the night
of November 2, they camped on Wahweap Creek, a
short distance north of the present Wahweap Camp-
ground. Four more days they struggled on, sus-
tained by horsemeat and ‘‘toasted leaves of small
cactus plants.” On the morning of November 7, they
chopped some steps in the sandstone wall of Padre
Creek and safely led their pack stock to the edge
of the Colorado. The crossing was wide but safe
and by 5 o'clock all were over, “‘praising God our
Lord and firing off a few muskets as a sign of great
joy." The party arrived safely in Santa Fe on Janu-
ary 2, 1777. The place at which they crossed the
Colorado became known as The Crossing of the
Fathers. &

Mormon exploration in this area began about
1857. Jacob Hamblin led several missionary trips
to the Hopis, beginning in 1858. He used the Ute
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Crossing, just above the Crossing of the Fathers, in
1858 and 1859, but in 1860 he and his party ferried
the Colorado at what later became known as Lees
Ferry.

John D. Lee established a ranch at the crossing
in 1871 and began ferrying travelers the next year.
Until the high-arch Navajo Bridge was completed in
10929, the ferries continued to provide this vital link
between Utah and Arizona.

The name “Glen Canyon’™ was given to a long
stretch of the Colorado by John Wesley Powell,
who led exploratory trips through the canyons in
1869 and in 1871. He mapped the area and named
many of the features.

The Navajos, whose reservation joins Glen Can-
yon on the south, are newcomers compared with the
Hopi and Rio Grande Pueblo peoples. They are be-
lieved to have arrived in the lower San Juan region
about 100 years ago, coming in from the east, and
they replaced or assimilated the Paiute Indians. The
Navajos acquired some of the craft skills of the
carlier Pueblo people, such as pottery and silverwork.
More recently, they have become noted for their
handsome and durable rugs and their distinctive
paintings.

Plans are being made for a Navajo tourist devel-
opment on Lake Powell at Padre Point. You can
obtain more detailed information about the Navajos
at their headquarters in Window Rock, Ariz.
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Monument Valley Monument Valley

Monument Valley
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Sevier, 10565........H-5
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WHAT TO DC IN MESA VERDE NATIONAL PARK

Schedule effective Sept. 2, 1969 -- Subject to change without notice
1. ARCHEOLOGICAL MUSEUM: Open 8:00 A.M. to 6:00 P.M.

2. RUINS ROAD DRIVE: Open 8:00 A.M. to Sunset.
Two, 6-mile loops; entered at main crossroads 1/2 mile north of Museum. Ten
excavated mesa-top ruins may be visited; cliff dwellings may be viewed from
canyon rim overlooks. FExhibits at stops point out and explain features scen.

PLEASE REMEMBER
CLIFF DWELLINGS ARE ENTERED ONLY WITH RANGERS AS SCHEDULED BELOW

3. CLIFF DWELLING TRIPS: There are three of these.
§ SPRUCE TREE HOUSE: A self-pguiding trip. Rangers are on duty in the ruin. 5
: :
. Visit this ruin anytime between 8:15 A.M, and 5:30 P.M. ’
: Walking distance: 1/2 mile. Time: Allow 45 minutes to 1 hour o
2 i
: i
: Directions: Take sipgned trail to the left as you leave entrance of Museum. }
! Guide books available at the ruin. :
I CLIFF PALACE: Ranger-guided trips start at the VIEW POINT above the ruin ati
. = Y
: 9:00, 10:15, 11:30 A.M., & 12:00 Noon %
and §
1:15, 1:45, 2:30, 3:00, 3:45, 4:15 P, M, i
Trips take 1 hour f
Valking distance: 1/4 mile round trip i
Take Ruins Road (see No. 2 above); follow Cliff Palace signs to parking area.f
Allow 10 minutes to drive from Museum. E
: BALCONY HOUSE: Ranger-guided trips start at the VIEW POINT sign in the |
Balcony House parking area at: .
: 9:30, 10:45, A.M. and 1:30, 3:00 P.M. §
: Trips take 1 hour :
Walking distance: 1/2 mile round trip i
Take Ruins Road (see No. 2 above); follow Balcony House signs to parking areai
above ruin. Allow 20 minutes to drive out from Museum, or 10 minutes from !
Cliff Palace. I :
4, CAMPFIRE PROGRAMS: 8:00 P.M.

A one-hour program is held each evening in the Canmpfire Circle west of Museum
and in the Campfire Circle in Morfield Campground. A short talk by a Ranger

is sometimes followed by ceremonial dances of Navajo Indians who work in the
Park. In case of rain, the program is cancelled.

P P R R R

e -

PETS ARE NOT ALLOWED IN PUBLIC BUILDINGS, RUINS, OR ON TRAILS

| P M
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IOW TO SEE THE PARK

‘o give you a glimpse into the lives of the pre-
listoric inhabitants, the Service maintains
nuseums, roadside and trailside exhibits, self-
juided trips, and (during peak of the summer
ieason) campfire programs.

‘ntranceroadfeatures. Therearefive numbered
itops along the entrance road. To avoid crossing
raffic lanes you are urged to visit Stops 1 and 2
’n your way into the park; Stops 3, 4, and 5 on
four way out.

1. Montezuma Valley Overlook. Outstanding
siew of the valley and mountains to the north
and west.

readquarters, affords superb views of the entire
Four Corners region.

3. Cedar Tree Tower, a ceremonial structure,
is one-half mile from the main road, just north
of park headquarters.

4. Far View House and Pipe Shrine House are a
short distance from the main road, 4 miles north
of park headquarters. These two large mesa-top
pueblos date between A.D. 1000 and 1200.

5. Mancos Valley Overlook is below Point Look-
out, the towering promontory you see on
entering the park. From here you can view the
valley and mountains to the east and north.

Information and orientation. You are urged to
go first to the Navajo Hill Visitor Center in sum-
mer or to the Chapin Mesa Museum, where at-
tendants can assist you in planning your visit,
and where exhibits show the arts, crafts, and
physical remains of the ancient people, as well
as the arts and crafts of Indians now living in
the Four Corners region. The Chapin Mesa
Museum is open from 8 a.m.to 7:30 p.m. in sum-
mer: from 8 a.m. to 5 p.m. the rest of the year.
The Navajo Hill Visitor Center isopen from 8 a.m.
to 5 p.m. from mid-June to Labor Day only.

Ruins road drive. The two self-guiding loops of
this road, totaling 12 miles, are open from 8 a.m.
to sunset. Many cliff dwellings can be viewed
from canyon-rim vantage points, and 10 exca-
vated mesa-top ruins can be visited. Exhibits
' at the five stops explain the points of interest.

Ranger-guided ruins trips. In summer, park
rangers conduct trips through some of the cliff
dwellings. In winter (weather permitting), trips

|Hiking. Two short trails are in the headquarters
%area. Permits must first be obtained from the
‘chief park ranger’s office in the museum and
 returned to the office on completion of a hike.
'Longer trails in the Morfield Canyon area do
notrequire permits. Hiking is restricted because
Mesa Verde's fragile, irreplaceable ruins must
(—--——~aximum protection. i~

- MESA
VERDE
NAT
PARK

are conducted to Spruce Tree House only. Since
the trip schedule may be changed, you should
check at Navajo Hill or Chapin Mesa Museum
information desks.

Campfire programs, conducted each evening
from early June to September, deal with pre-
historic and modern Indians of the Southwest,
and the archeology. history, and natural history
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EARLY MAN IN NORTH AMERICA

Diorama No. 1
EARLY MAN IN

This diorama pictures a hunt such as may have taken
place 10 or 12 thousand years ago in what is now north-
eastern New Mexico. In 1926, 1927 and 1928, the bones of
30 bison of an extinct species were dug out of the bed of
an arroyo near the little town of Folsom, New Mexico.
Associated with the bison bones were 19 spear points of
an unusual type. The place where the bones and spear
points were found had once been a water hole or marsh
and men probably killed the bison when they came to
drink or to wallow. They skinned the animals, cut off what
flesh they wanted and left the carcasses in the mud. Some-
times spear points were lost or were left in the bodies and
these points, preserved with the bones, tell the story of
the early hunts. i

The unusual spear points are now called Folsom Points
and the men who made and used them are often refeired
to as Folsom Men. Other spear points of distinctive types
have also been found with the bones of extinct animals
and it indicates that there were many different groups of
early men in America.

Men began to drift into America at least 15,000 years
ago. They came from the north, crossing from Asia to
Alaska, then moved to the south. These early men were
hunters and their spear points, knives, scrapers and other

stone tools have been found associated with the bones of
elephants, mammoths, camels, horses and certain types
of bison which have been extinct in America many thou-
sands of years.

Little is known about these early inhabitants of North
America. They lived by hunting and by gathering sceds,
fruit and roots of wild plants. They had no permanent
dwellings and moved about, following the game on which
they lived. Pottery was unknown and their utensils and
containers were made of animal skins. Cookin g must have
been done over the open fire although they may have been
able to cook some foods by dropping hot stones into skin
containers. Many primitive people have cooked in this
manner. .

Few human bones have been found, so little is known
‘about the appearance or race of these early men. It can
be presumed that they were ancestors of some of our
present-day Indians.

The migrations of people from Asia to America which

' began thousands of years ago continued until only a few

5
centuries ago. When the white man finally arrived, there

were hundreds of tribes and many millions of Indians in
the New World.
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_THE BROKETMAKERS .

IS 450 A

THE BASKETMAKE

Pictured here is a cave occupied by early farming In-

dians whom we call the Basketmakers. Having no houses,

* they used the caves for shelter and since the caves were
dry the remains of the people are often found in a remark-
able state of preservation. These first farmers of the Mesa
Verde region came into the area almost 2,000 years ago,
bringing corn and squash with them.

The corn and squash were raised in small mesa-top
fields and the people also hunted game animals and gath-
ered wild plant foods. Corn was the most important food.
It could be stored for the winter and when ground on the
milling stones, the mano and metate, could be used in
many ways, The area is excellent for dry farming as the
rainfall averages 19 inches per year.

Pottery was unknown and baskets served as all-pur-
pose containers. It is because of the beautifully woven
baskets, bags, sandals and sashes that the people are called
Basketmakers. Dogs were present and their hair was some-
times used in weaving.

In most of the area around the Mesa Verde, houses
were 1ot in use but in the Durango area the remains of
crude, hogan-like structures have been found. Since most
of the people did not have houses, caves were used for
shelter and most of the remains of these people have been

found in caves where they have been protected from the
elements. In the floors of the caves, small slab-lined pits
were constructed for the storage of food. They were also
used for burials.

Drorama No. 2

The bow and arrow were not used by the Basket-
makers. Instead, they used a weapon called the atlatl, a
throwing stick with which they threw long arrow-like
darts. The atlatl served to lengthen the arm and a quick
overhand thrust imparted great force to the dart.

The Basketmaker cradle was woven of reeds and withes
and a soft pillow was placed under the baby’s head. As a
result, the head developed normally and was not deformed.

Clothing was scanty. Small string aprons were worn by
the women and loin cloths may have been used. Large
blankets were woven from thin strips of fur and these as
well as animal skins served as robes during the colder sea-
sons. Jewelry made from stones, sea shells, bones and
seeds was common. Turquoise came into use at this time.

The Basketmakers were highly intelligent, progressive
people with great ability to develop new ideas and to bor-
row things from other people. Although they lived in a
simple, rather primitive way, they laid the foundation for
the great developments which were to follow.
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THE NMODIFIED BASKET-
MAKER PERIOD.
Diorama No. 3 [1"50 _.750 RD

THE MODIFIED BASKETMA

When Step House Cave, three miles west of the park
museum, was excavated in 1926, the ruins of three Modi-
fied Basketmaker pithouses were found. They were built
about 600 A.D.

This diorama shows Step House Cave at the time of its
occupation. Two of the pithouses are shown, one complete,
the other being constructed. The men are doing the heavier
construction work while a woman applies adobe to the roof.
Another woman is cooking, two are making pottery and
still another is threshing beans. A father is showing his two
small sons how to use the bow and arrow and coming
through the trees are two men carrying a mountain sheep.

The people of this period were direct descendants of
the Basketmakers shown in Diorama No. 2. Several new
developments such as pithouses, pottery and the bow and
arrow had appcared, and the way of life had changed.
This change is indicated by the new name, Modified Bas-
ketmaker Period.

Pithouses, the idea borrowed from other people, came
into general use early in the period. Some were built in
the caves but now that they had good houses the people
began to move to the mesa tops. By 700 A. D., most, per-

haps all, were living in small pithouse villages near their
fields. The pithouses provided shelter and comfort dwing
the colder seasons.

Pottery appeared early in the period and basketry be-
came less important. The secret of pottery making was
learned from people to the south and soon the women
were making water jars, bowls, pitchers, ladles and cook-
ing pots of good quality. Beans came into use, now that
there were pots in which to cook them, and added an
excellent protein food to the diet. |

About 550 A. D., the bow and arrow, borrowed from
other people, came into use. The bow was superior to the
atlatl and made hunting and defense of the home easier.
Stone axes and mauls and other tools of stone and bone
appeared during this period. Turkeys were domesticated
and they and the dogs were the only domesticated animals .
the Mesa Verde people ever had.

The Modified Basketmaker period saw development
and progress. With houses, pottery and the bow and ar-
row, and the addition of beans to their diet, the people
seemed to gain vigor and the population began to grow.
By the end of the period, there were hundreds of pithouse
villages in the Mesa Verde and a great area around it.
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ME DEVELOPMENTAL

PUEBLO PERIOD.

7950-1100 an.

THE DEVELOPMENTAL PUE

Pictured here is a typical Mesa Verde pueblo of about
850 A. D. The houses are joined together in a long curving
row, facing south. In front are two underground ceremon-
ial rooms, one complete, the other under construction.
Around the village are the fields and in the head of a
small draw at the left is a spring which provides water.
The people are engaged in the activities of a September
day: gathering the crops, drying food, building houses,
carrying water, cooking, dressing hides, making pottery
and, in some cases, doing nothing atall.

Diorama No. 4

In the two preceding dioramas, the people were called
Basketmakers. From this time on, they will be called
Pueblos. Pueblo is a Spanish word meaning village. This
period saw the beginning of true pueblo architecture so
the new name, Pueblo Indians, is used.

During the preceding period, individual pithouses
were built but near the end, the builders began to join the
houses together in compact groups. Early in the Develop-
mental Pueblo Period, individual pithouses, used as dwell-
ings, disappeared. The houses became rectangular with
vertical walls built of posts and adobe. The rooms were
joined together, end-to-end, in long, curving rows. In front
were one or more deep pitrooms which served as cere-
monial rooms.

!

|
i
|
|

Later in the period, stone masonry appeared and
houses were built of stones laid in adobe mortar. These
villages usually contained from 4 to 15 rooms built in a
single compact group. In front were one or more cere-
monial rooms, now completely underground. These rooms,
now called kivas, served as ceremonial rooms, clubrooms
and workrooms and were used chiefly by the men.

About 750 A. D., the people began to use a wooden
cradleboard and the baby’s head rested on the hard board
without a pillow. This caused the back of the skull to
flatten and the head appeared much broader. From this
time on, almost every head was noticeably deformed.

During the Developmental Pueblo Period, there was
general improvement in everything except basketry which
declined as pottery grew in favor. Pottery impioved in
quality, designs became more common and corrugated
pottery appeared. Minor arts and crafts improved and
cotton cloth appeared about 900 A. D. Evidently the cot-
ton was imported from warmer regions to the south for it
will not mature in the Mesa Verde.

From all appearances, this was a peaceful period, for
the population grew rapidly and the people spread over a
wide area. Hundreds of small farming villages dotted the
Mesa Verde area.
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Drorama No. 5

1100-1300 ab.

THE GREAT PUEBLO P

Spruce Tree House, shown in this diorama, is the best
preserved large cliff dwelling in the Mesa Verde. It con-
tains 8 kivas and well over 100 rooms and may have had
as many as 200 inhabitants. The diorama shows it as it
was when occupied during the thirteenth century.

The rooms, which were small, served as sleeping and
storage rooms. Most of the activities of the people were
carried on in the open courts and on the house roofs. Pic-
tured here is a September afternoon and the people are
busy with their many activities. Corn, beans and squash
are being carried down from the mesa-top fields and
spread on roofs to dry. Women are grinding corn, cooking,
carrying water and caring for the babies. Some of the men
are building a kiva roof and a new house is also being
built. In the center of the village, old men sit in the sun
and talk about bygone days when things were better.

The Great Pueblo Period of 1100 to 1300 A. D. was the
climax of Pueblo development in the Mesa Verde. From
1100 to about 1200, the people lived on the mesa tops in
well-built masonry pueblos. The plan of the villages, how-
ever, began to change. Kivas; which formerly had been
outside the village proper, were now placed inside and
were surrounded by houses. Tall, round towers, which

may have been lookout towers, became common. The vil-
lages also grew larger and were concentrated in the most
favorable areas. All of this indicates a need for defense
and it is probable that nomadic Indians were beginning
to harass the Pueblo farmers.

About 1200 A. D., the Mesa Verde people began to
move to the caves. Soon most, if not all, were living in cliff
dwellings which were simply pueblos built in caves. This
abrupt change evidently resulted from a need for defense
against increasing enemy pressure.

During this last century, the people reached their high-
est level of development. Houses, pottery and all other
arts and crafts except basketry were of the finest quality
produced in the Mesa Verde. After thirteen centuries of.
steady development, the culture reached its peak.

In 1276 A. D., a drought began which lasted through
1299 A. D. Because of the drouth and probably, also, be-
cause of increasing enemy trouble, the people moved to
the south. Some of -our modern Pueblo Indians living in
New Mexico and Arizona are their descendants. The Mesa
‘Verde was never again occupied by farming Indians. After
many silent, empty centuries, the cliff dwellings were dis-
covered by the white man in 1874,
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Arches National Park Camping at Arches National Park
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r Visit. You can get to most of the major scenic features of the
om the road. But as in most National Parks and Monuments, the
d much that is missed by meotorists.

owpe~ A paved entrance road leaves U.S. 160 at the monument
51 .s north of Moab, climbs the sandstone cliffs behind the

, and passes first through the Courthouse Towers section.

nay want to take the easy 1-mile hike through Park Avenue, a
lor through towering red-rock walls topped by an orderly array of
sires, vhich resembles the skyscrapers of a great city.

e parking areas at each end of the trail, one member of your party
und to pick up the hikers. There are exciting views of the La Sal
surthouse Canyon, and The Windows section from the parking
wdside turnouts.

i Secticn. Within the east-central, and most readily accessible, part
1eni, a great mass of the Enirada Sandstone towers over the sur-
in. In these walls the forces of nature have carved eight immense
any smaller windows, passageways, coves, pinnacles, spires, and

<s. Here are Double Arch, Parade of the Elephants, Cove of the
and Scuth Windows, Balanced Rock, and other erosional features.
s 12 miles from the monument visitor center. A paved road

o drive within easy walking distance of most of these features.

t. The scenic features of the monument are climaxed by the
Jelicat> Arch, with its unsurpassed setting of cliffs and massive
omes, 1nd with the gorge of the Colorado River beyond and the
peaks of the La Sal Mountains in the distance. A graded road leads
-miles of Delicate Arch; there is a foot trail the rest of the way.

. stace is an mricate maze of narrow passageways and high sand-
Not yet fully explored, it gets its name from its glow in the light of
n.

n. The road ends in the Devils Garden section, 9 miles north of
Ro~”  From the end of this road near Skyline Arch, trails lead to

Tur. . Arch, and Landscape Arch (1 mile), Double O Arch

d many other arches found in this part of the monument.

Arch, 291 feet long, is believed to be the longest natural-stone span
Prehistoric Indians used part of the Landscape Arch area, perhaps

impground. They made arrow points and other stone implemenis

1s of chalcedony that litter the ground.

iffs. Another area which has not been adequately investigated be-
lifficult terrain is Klondike Bluffs. The Klondike Bluffs parking
s by dirt road from Skyline Arch. A 1-mile marked route leads
king area to Tower Arch. Inquire about road conditions before
ris trip.

m Arches National Monument, established on April 12, 1929, and containing 53

administered by the National Park Service, U.S. Department of the Interior.
ndent of Canyonlands National Park, whose address is Moab, Utah 84532, is in
e of the monument.

[ENT OF THE INTERIOR—the Nation’s principal natural resource agency-—has
‘on to asture that our resources are managed to produce optimum benefits,and that
rtribute o the progress and prosperity of the United States, now and in the future.

DEPARTMENT OF THE INTERIOR

o il National Park Service LA&

U.S. GOVIRNMENT PRINTING OFFICE: 19690—346-120,/200
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Hereagreat buttressed sandstone cliff stretches
20 miles across the heart of a vast scenic re-
gion. Carved by water and wind into a fantastic
array of towers, domes, and pinnacles, it rises
imposingly above the desert floor.

The monument includes a section of the Water-
pocket Fold, a great doubling up of the earth’s
crust. The western edge of this fold (of which
Capitol Reef is a part) is exposed as a high cliff,
or escarpment, of brilliantly colored rock layers.
It extends from Thousand Lake Mountain south-
eastward about 100 miles to the Colorado River.
The fold was a barrier to the pioneer traveler;
itcould be crossed in only a few places on horse-
back. One of these passages, following the
Fremont River, is now traversed by motorists
on Utah 24.

The Fremont River and its tributaries, Sulphur
and Pleasant Creeks, are the only perennial
streams.Many of the water pockets (potholesin
the floors of rocky gorges)retain runoff water
for long periods. The vegetation is sparse and
desertlike. Pinyons and junipers grow on the
talus slopes, and cottonwoods along streams.

Midsummer daytime temperatures are in the 80°
to 90°range, and the nights are normally cool.
Spring and autumn are generally mild. From the
latter part of December through January it is
usually cold.

PREHISTORY AND HISTORY

Prehistoric Indians of the Fremont culture lived
in open caves here but built small stone struc-
tures for corn storage. They raised corn on the
flat ground near the streams. Smooth cliff walls
are marked with many petroglyphs of unusual
size and style, enduring figures pecked into the
stone many centuries ago. Artifacts and relics
are on display at the monument visitor center.

Because of its peculiar geographical isolation,
the Fremont River drainage was the last section
of Utah to be explored and settled. In January
1854, Col. John C. Fremont looked down on the
area of the monument from Thousand Lake
Mountain. Prof. A. H. Thompson, geographer
with John Wesley Powell, made the first geo-
graphic and geologic reconnaissance of the area
in 1875, applying many names still in use.

HOW TO REACH THE MONUMENT

Monument roads are open all year except for
occasional short periods following heavy rain
or snow.

Approaches to Capitol Reef are by way of Utah
24. The monument is 72 miles east of Richfield
and Sigurd, which are on U.S. 89, and 90 miles
west of the junction of U.S..50-6 and Utah 24.
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A very scenic approach is by Utah 54 through
Escalante and Boulder and over Boulder Moun-
tain, connecting with Utah 24 one mile east of
Torrey. This graded road runs through imes-
sive redrock country and forests of pin ad
aspen. It is usually free of snow from June 1 to
November 15, but local inquiry should be made
before attempting this route.

WHAT TO SEE AND DO

The visitor center presents exhibits and illus-
trated orientation programs.

All along the road through the monument
you will see highly colored, eroded cliffs.
Colors appear strongest in early morning and
late afternoon.

If you travel from the west on Utah 24 you come
to a viewpoint near Twin Rocks soon after
passing the entrance marker. Two miles beyond,
on the right, is the Motorman, and just beyond
that is Chimney Rock, on the left. About 1 mile
beyond Chimney Rock, a dirt road turns right.
At its terminus, a short trail leads to the rim of
striking Sulphur Creek Gorge.

If you enter from the east. you will travel 5.7
miles from the entrance to the visitor center
along the narrow Fremont River Canyon. Park-
ing areas offer opportunities for taking pir~ “es
and for following a trail that leads into L .nd
Wash and other trails that lead to Hickman Na-
tural Bridge and Cohab Canyon.

The self-guiding trail to the bridge is an easy
1-mile hike. The bridge, carved from the rock by
flowing water and blowing sand, is 72 feet high
and has a 133-foot span.

From the visitor center a road leads southward
to, and beyond, Capitol Gorge. Along this route
are road spurs leading into Grand Wash and to
Pleasant Creek. (The road beyond Pleasant
Creek requires a jeep.)

Grand Wash is one of the finest attractions in
the monument. From the end of the road in the
canyon, you can hike less than a mile and find
yourself in the narrows, where 1,000-foot walls
are only 16 feet apart. The trail through the nar-
rows ends at Utah 24 in the Fremont River
Canyon; 200 yards from the end of the road is
a 1%-mile trail to Cassidy Arch.

Capitol Gorge, until recently, was used as the
only route through the reef. About 2% miles into
the gorge you will come upon a parking area
from which trails lead to the top of the ree  ar
the Golden Throne and down Capitol Gory  On
the north wall, a short distance beyond the
parking area, you can see petroglyphs estimated
to be 1,200 years old. These rock carvings are
believed to have been made by Fremont Indians.
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Before you and below you, as you stand on the
rim of the Paunsaugunt Plateau, lies a city of
stone: cathedrals. spires, and windowed walls,
structures of countless shapes and sizes deli-
catelyfintedinshadesofpinkandredandorange
and softened further by grays and whites and
creams — all sculptured by the never-lagging
forces of erosion. These are the Pink Cliffs of
Bryce Canyon.

HOW TO REACH THE PARK

In scenic southwestern Utah, Bryce Canyon
National Park is centrally situated in relation
to other nearby units of the National Park Sys-
tem: Zion National Park; Cedar Breaks, Capitol
Reef, and Pipe Spring National Monuments;
Glen Canyon National Recreation Area; and the
North Rim of Grand Canyon National Park. Your
trip to Bryce Canyon may well include stops at
some or all of the other areas.

By automobile. The park is usually entered from
U.S. 89. At Bryce Junction, 7 miles south of
Panguitch, turn east on Utah 12. If you drive
south from Salt Lake City on U.S. 89. consider
turning off at Sigurd for the 72-mile side trip
on Utah 24 to Capitol Reef National Monument.
A 3-mile side trip from Cedar City on Utah 14,
will take you to Cedar Breaks National Monu-
ment. Travelers from the southwest often leave
U.S. 91 near St. George and follow Utah 17 and
15 through Zion National Park to U.S. 89.

By train. The Union Pacific Railway connects
at Lund with buses of the Utah Parks Co., which
operate from there to the park.

By bus. Main buslines operate from Salt Lake
City and Los Angeles to Cedar City, where park
passengerscan transfer to Utah Parks Co.buses.
By air. Air service is available by Bonanza Air-
lines from Phoenix to Cedar City. connecting
with Salt Lake City. Private planes may use
Bryce Canyon Airport, 4 miles north of the park.

SEASONS

From April through October, days are warm
and nights cool. There are occasional summer
thunderstorms. It is cold on the plateau from
November through March, although the days
are often delightfully bright and crisp.

The park road is open in winter to Sunset Point,
Inspiration Point, Bryce Point, and Paria View.
From these you can see the Wall of Windows,
Silent City, and many other formations under
a mantle of snow.

ALTITUDE

You may not realize that you are on a plateau
ranging from 8,000 to 9,000 feet in elevation,
and you may notice a lack of energy and short-
ness of breath. You may also notice that your
automobile lacks its usual power going uphill.
These symptoms are normal, and are caused by
insufficient oxygen.

To allow for this deficiency, take a more leisure-
Iv nace. Stop often to examine the things around
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ACCOMMODATION!
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E NROUTE TO BRYCE the highway lies
along the floor of Red Canyon—a brilliantly
colored area which hints of the beauty to be
found inside the park. Two spectacular tun-
nels (left) have been carved through the
brightly tinted cliffs.

NATURAL BRIDGE AT BRYCE (right).
““THREE WISE MEN" (below).
o o

A SERIES OF GREAT horseshoe-shaped
amphitheaters cut into the Pink Cliffs for-
mation, Bryce Canyon is filled with myriads
of fantastic figures decorated with all the
colors of the spectrum.
P-vce Canyon was called by the Indians
2d-rocks-standing-like-men-in-a-bowl-
shaped-canyon” and for centuries this color-
ful land remained the undisturbed home of
nomadic Utes and Paiutes, and the hunting
grounds for the Navajos.
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Lake Mead

NATIONAL RECREATION AREA « ARIZONA « NEVADA

ADMINISTRATION

Lake Mead National Recreation Area, estab-
lished on October 13, 19386, is administered by

the National Park Service, U.S Department of

the Interior. A superintendent, whose address
is 601 Nevada Highway, Boulder City, Nev.
89005, is in immediate charge.

THE DEPARTMENT OF THE INTERIOR — the
Nation's principal natural resource agency —has
a special obligation to assure that our expend-
able resources are conserved, that renewable
resources are managed to produce optimum
g cfits, and that all resources contribute to

progress and prosperity of the United States,
now and in the future.

U. S. Department of the Interior
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Boundaries of this 3,000-square-mile recreation
area enclose two large lakes, colorful deserts,
deep canyons, and lofty plateaus. Lake Mead,
115 miles long. was created by the construction
of Hoover Dam. Davis Dam backs up 67-mile-
long Lake Mohave. Altitudes range from 517 to

6,990 feet. \

The recreation area is open all year, with maxi—]‘
mum visitor use in summer. Even during July
and August, when daytime temperatures may
rise above 110°, the heat is not oppressive be-
cause of low humidity. Nights are usually com-
fortable. From late September through early |
December and from early February through'
late May, the weather is delightful.

For protection against the brilliant desert sun-
shine, you should bring an effective hat and
tinted glasses. In winter, temperatures are
sometimes rather low, particularly in the
mornings and evenings, so come prepared with
warm clothing.

TRANSPORTATION TO THE AREA

Railroads serve Kingman and Las Vegas, and
buses from these towns make regular runs to
the recreation area.

The nearest commercial airport is at Las Vegas:; |
airports accommodating private planes are at
Boulder City and North Las Vegas. Additional |
landing strips are at Overton in Nevada and
Temple Bar in Arizona. Mohave County Airport
at Bullhead City, Ariz., serves Katherine. Write
to the superintendent of the recreation area
about landing amphibian planes on Lake Mead
and Lake Mohave.

WHAT TO SEE AND DO

Park rangers and naturalists present evening
illustrated programs at the Boulder Beach
amphitheater in spring, summer, and autumn.
Additional programs are presented during the
yvear at Katherine, Temple Bar, Willow Beach,
Echo Bay, and Cottonwood Cove developed
centers. Subjects include recreational oppor-
tunities, history, geology, and biology of the
area. Schedules are posted at campgrounds and
ranger stations.

Many of the area’s features are explained by
exhibits at developed centers around the lakes.

The Mead-Mohave Association, a nonprofit
organization, has sales outlets for publications
and maps at Boulder Beach Visitor Center and
ranger information stations.

Fishing. A Nevada or Arizona fishing license is
required; to it must be affixed a stamp from the
other State if you fish from a boat.

Swimming. Both lakes are ideal for swimming-
many months of the year, but waters of the
upper section of Lake Mohave are extremely
cold. Public swimming beaches, available in
summer at Boulder Beach and Katherine, have
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Sequoia and
Kings Canyon

NATIONAL PARKS « CALIFORNIA

ADMINISTRATION

Sequoia and Kings Canyon National Parks are
administered by the National Park Service,
U.S. Department of the Interior.

The superintendent’s headquarters are at Ash
Mountain. His address is: Sequoia and Kings
Canyon National Parks, Three Rivers, Calif.
93271.

THE DEPARTMENT OF THE INTERIOR —the
Nation’s principal natural resource agency— has
a special obligation to assure that our expend-
able resources are conserved, that renewable
resources are managed to produce optimum
benefits, and that all resources contribute to
'rogress and prosperity of the United States,
) and in the future.

U. S. Department of the Interior

National Park Service
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WHAT TO SEE

The features of these parks are so numerous
and so diverse you will have a wide choice of
things to see. What you find will depend upon
your interest, your mode of travel, and your
time.

GIANT FOREST, SEQUOIA NATIONAL PARK.
some of the finest groups of giant sequoias can
be seen at Giant Forest. Here, too, is the Gen-
eral Sherman Tree, largest and one of the oldest
of living things. Its age is estimated at more
than 3,000 years. Here also you can see Moro
Rock, Crescent Meadow, Crystal Cave, and
Takopah Valley. Short climbs to Moro Rock and
Little Baldy open up superb views of valley.
forest, and high mountain scenery. Tours
through Crystal Cave are conducted daily, mid-
June through Labor Day.from9 a.m. until 3 p.m.,
% -mile walk; wraps needed: entrance fee.

GRANT GROVE, KINGS CANYON NATIONAL
PARK. Grant Grove is somewhat separated
from the main body of the park. In itis the Gen
eral Grant Tree, second in size only to the Gen
eral Sherman Tree. Another notable giant, it
the General Lee Tree, second largest in the
grove. In striking contrast to these living sur
vivors of antiquity is the weathered Centennia
Stump, remnant of a tree cut in 1875 to providi
an exhibit for the Philadelphia World's Fair
Big Stump Basin, where age-old trees wer!
cut during the logging era, is nearby.

KINGS CANYON AND CEDAR GROVE. King
Canyon is a steep-walled valley of the Sout
Fork of the Kings River. Towering peaks rise t
heights of 1 mile or more above the stream
Cedar Grove is the center of activity in King
Canyon and a popular base for extensive tra
trips into the high country. Zumwalt Meadow
Roaring River Falls, and Mist Falls are readil
accessible.

THE HIGH COUNTRY. This is a vast region ¢
unbroken wilderness, of mountains, canyon
rivers, lakes, and meadows. Evolution Basii
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dow are a few of the places where you can find
the spectacular and unspoiled scene. Only by
trail can you gain acquaintance with this rug-
ged but friendly country. The Sierra crest,
ranging in elevation from 11,000 feet to 14,495

| feet at the summit of Mount Whitney, forms the

| eastern boundary of the parks. There are sev-
eral hundred miles of trail; those in the higher
elevations are generally open from late June
through September.

L Kern Canyon, Tehipite Valley, and Simpson Mea-
|

THINGS TO DO

‘[ SCENIC DRIVES. Generals Highway (open all
year) is the main road that connects Sequoia
and Kings Canyon. It winds through the sequoia
belt and covers 46 miles (2 hours driving time)
from the Ash Mountain Entrance to GrantGrove.
Branching off from it are other roads that take
| you to other attractions or within short trail
| distances of them. From Grant Grove,youtrav-
| el 30 miles on Calif. 180 through Sequoia Na-
| tional Forest and along the South Fork of the
Kings River to Cedar Grove. The road then con-
tinues for 6 miles through the canyon to Copper
Creek. Here you are beneath solid granite walls
that tower thousands of feet above the canyon
floor.

HIKING. Self-guiding nature trails are available
at Giant Forest and Grant Grove. Numerous
trails wind through the Giant Forest, Grant
Grove, and Cedar Grove areas. More than 900
miles of trails invite you to visit the high country.

SADDLE HORSES. You can rent saddle horses
at corrals near Giant Forest (at Wolverton),
Grant Grove, or Cedar Grove; in Owens Valley,
on the east side of the Sierra; and at many other
places around the borders of the parks.

FISHING. You will find trout fishing in almost
every lake and stream. Park waters contain
brook, brown, rainbow, and golden trout. The
most popular fishing spots are along the Kings
River and the forks of the Kaweah River. You
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TO GRANITE PASS & SIMPSON MEADOW

can buy a California fishing license at the stores.
Certain closures and special regulations are in
effect from time to time, so check at a visitor
center, at a bulletin board, or with a ranger
before you fish.

NATURALIST SERVICES

The National Park Service provides many ser-
vices in the parks to help you understand these
areas and their special features. These include:

' GUIDED TRIPS. Schedules for naturalist-con-

—ducted walks, through the big-tree areas and to

important scenic points in summer, are posted
on bulletin boards. Most walks are one-half day
or less in duration.

CAMPFIRE PROGRAMS. lllustrated talks on
various aspects of the two parks are given at
evening campfire programs at Giant Forest.
Grant Grove, Dorst, Lodgepole, and Cedar
Grove in summer. Weekly programs are posted.

VISITOR CENTERS. Open daily at both Lodge-

pole and Grant Grove,these feature exhibits and
information on the sequoias, park wildlife, ge-
ology, history, and Indians.

YOU NEED TO KNOW

ABOUT YOURSELF AND FAMILY. Avoid over-
exertion. Accustom yourself gradually to stren-
uous hikes and to the higher elevation of the
mountains. Stay on the trails. Avoid trips alone.
Tell one of your party or a park ranger where
you are going and when you expect to be back.
Be sure that your children do not get lost.

YOUR CAR. Some mountain roads are crooked
and steep—so always drive on your own side.
Drive slowly and shift into second or low gear
to control your speed. Continuous use of your
brakes may cause them to overheat, possibly
resulting in loss of control of your car. Where-
ever you drive, observe posted speed limits;
practice the courtesies of the road.

TO MIST FALLS & PARADISE VALLEY

YOUR CAMP. Camp only in a designated area.
On trail trips, camp where others have camped
before. Permits, required for trailside or back-
country campfires, can be obtained at ranger
stations. Build your campfire in the fireplace
provided. Use refuse receptacles.

PETS. You may take your pets into the parks.
However, for the protection of park wildlife,
they must be kept under physical control at all
times—caged, leashed, or confined in your car
—and they may not be taken on park trails, to
campfire programs, or into visitor centers,

~ stores. and eating establishments. =

FIRES AND SMOKING. Do not smoke while
traveling along the trails. If you want to smoke,
stop, clear the ground around you, smoke, put
it out, and then move on. Break your match
before throwing it away. Never leave a camp-
fire unattended; always extinguish it with wa-
ter. During the fire season, from about late June
to October, smoking in moving cars is not per-
mitted below 6,000 feet elevation.

Last updated 7/30/99.
Christopher E. Brennen
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DIOCESE OF ARMAGH

ST. PATRICK’S CHURCH
DONAGHMORE

PARISH OF DONAGHMORE UPPER

Order of Service

for the

Dedication of Eagle Lectern
and other Gifis

by

His Grace The Most Reverend JAMES McCANN, Ph.D., D.D.

Archbishop of Armagh.

SUNDAY, 4th MAY, 1969 at 3.30 p.m.

LIST OF GIFTS

EAGLE LECTERN in memory of Edward William Cyril Grieve presented
by his aunt Eileen Maud Brennen.

TWO SOLID SILVER CHALICES and FLAGON in memory of Bernard
Macauley and Susan Dorothea Brennen presented by their daughter Eileen Maud.

TWO CHANCEL CHAIRS presented by Eileen Maud Brennen in memory
of her brothers Alfred, Herbert, Cecil, Wilfred, Ernest and Mervyn Brennen.

CHANCEL CARPETING the gift of Parishioners.

RECOVERING of CUSHIONS in choir pews, material provided by
Parishioners and all the work carried out by Mrs. Harold Fleming.

VESTRY TABLE presented by the Parishioners,

t
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Rugby Results
Southern Californla Rusgby Uaion

Caltech 16, UC San Diean 3
Palo Alfo 9, Long Beach 3
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SALES MANAGER 1|

Company on the GO has.a need for ane
“Pawer’’ Bales Person to head small but
angressive B.E. Land Sales Team. If you
!have the leadership,, fight & drive, call
! Mr. Harﬂer ek
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Inland Revenue
H.M. INSPECTOR OF TAXES
PUBLIC DEPARTMENTS (TWO)
Ty Glas Road, Caroirr, CF4 5YA
Telephone: Cardiff 753271, ext. 10,

H.M. Inspector in Charge: J. W. COLES

Your reference:

T menns wandu wlosmce auntes
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a3 8 inan § = S %
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Dr. C. Brennan,

Dear Sir,

Wiith reference to your recent claim to repayment, you
will remain provisionally resident, ordinarily resident
in the United XKingdom, as the absense abroad may not
include a complete Income Tax year. You are chargéable
on overseas emoluments under Case III of Schedule E to
the extent that these are received in the United Kingdom.

be due if charged both
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sl G e e
a5 englumencs
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reviewved.

£

Yours faithiully,
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Helie INspadi




CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA 91109

OFFICE OF THE PRESIDENT November 3, 1969

Dr. Christopher Brennen
1915 Las Iunas Street
Pasadena, California 91107

Dear Dr. Brennen:

I am happy to inform you officially that the
Board of Trustees, at its meeting on November 1, 1969,
reappointed you Research Fellow in Engineering Science
for one year, effective January 1, 1970, with an increase
in salary to $10,600 per annum. This action was taken
upon the recommendation of the Division of Engineering
and Applied Science and with the approval of the Provost
and the President.

As you know, Fulbright grantees must obtain
permission from their U. S. government sponsor to
extend their stay in this country. We assume that
you will be writing soon for this approval and for
a further extension of your travel grant; we are
sending a copy of this letter to the appropriate
office in Washington, D. C.

For our records, will you kindly indicate your
acceptance of this reappointment on the enclosed copy
of this letter and return it to the Faculty Office.

Very truly yours,

MW

Harold Brown
President
cc: Provost
F. H. Clauser
G. E. Haskins
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HOUSE RULES FOR TEMPO NORTH APARTMENTS

The following regulations must be obserbed in order for all

tenants to get maximum enjoyment from residence at TEMPO NORTH.

We feel if we could have full cooperation in keeping these rules
in effect, it would result in better living and playing conditions
for everyone.

1

L0

All rents are due and payable on the FIRST DAY of each month to
the Manager. A THIRTY (30) day written notice is required by
owner before vacating the apartment. Parents will assume full
responsibility for their own children, and any children left in
their charge.

In consideration of others, tenants or their guests are not to
make any disturbing noise at any time before 9:00 A.M. or after
L0808 PoM.

Waste baskets, milk bottles, brooms, mops and similar articles
must be kept inside and out of view. Hang nothing on the railings
of the building. Do not shake rugs from balconies.

LESSEE shall pay for broken, damaged or missing articles furnished
by LESSOR and for damages caused by them, their guests or family,
to theubuilding, at!s Eixtures, furniture Or cduiipmeRtE:

LESSOR will not be responsible for loss of property of LESSEE, their
guests or families through theft or otherwise.

No guests will be allowe to park in the garages at any time.
NO parking in drive-way of building.

Laundry must be removed from the washers and dryers promptly and
no clothes or other material may be left in laundry room over
night. We request that children not be permitted in laundry room
and that we have cooperation in keeping the laundry room clean.

Children are not allowed to play on the stairs at any time or in
the yard before 9:00 A.M. and shall return indoors by 8:00 P.M.

No food is permitted on the stairways or in the yard except
under supervision at the picnic table.

We request that all children be instructed by their parents that
sand shall not be taken outside the fenced area in the play yard.

‘Your cooperation is earnestly requested.

Thank you,

The Management.




A brief introduction to Theodore

Yao-Tsu Wu

by Thomas Y. Hou"

Abstract. Professor Theodore Yaotsu Wu has a very
distinguished career and is a true gentleman. He
has lived a wonderful and very colorful life. In this
article, I will give a brief introduction of Professor
Wu, describing his early life in China, his graduate
study and his professional development at Caltech.
Many of the stories that I have adopted in this article
are based on the oral history that was documented
during a series of interviews conducted at Caltech in
2002.F

Early Life

Professor Theodore Yaotsu Wu was born on
March 20, 1924 in a small village in Changzhou,
Jiangsu Province, China. His grandfather was a well-
known Chinese doctor who specialized in surgery. He
not only treated many patients in his house, he would
also go to the north side of the village on the odd
days and the south side on the even days to treat pa-
tients free of charge. His father attended college and
graduated with a degree in economics and finance.
His mother graduated from high school and majored
in literature. After graduation, his father served in the
Department of Transportation of the government. He
managed to acquire for the government quite a few
of the railroads that were built by foreign enterprises.
His father did a great job in nationalizing these rail-
roads. The trade was regarded as fair and square to
all involved.

* Applied and Comput. Math., Caltech, Pasadena, CA 91125
E-mail: hou@ems.caltech.edu
I More details can be found at

Professor Wu left his hometown when he was 9
years old and moved to Beijing with his family as his
father was helping to nationalize a railroad built by
a French enterprise between Shijia-zhuang in Hebei
Province and Taiyuan in Shanxi Province. The nation-
alization went very peacefully with excellent coopera-
tion between the original and the new owners. Profes-
sor Wu and his family lived in a modern compound,
a charming, all-walled-in town. This compound was
built for the French people when they were building
the railroad. It was very much like a French village.
Some of the French people still lived there. Professor
Wu made very good friendships with them. Then later
on they gradually returned to France.

When the Sino-Japanese War broke out at the
Marco Polo Bridge (Lugou Bridge) in 1937, Profes-
sor Wu had just finished his first year of junior high
school in Beijing. He took the penultimate train and
his father took the very last train leaving Beijing,
and they returned to their hometown. In the follow-
ing year, he went to Changsha to attend the well-
known Mingde School that was founded by Dr. Yuan-
Tan Hu (his father also attended this school). Here
he received an excellent education. In the third year
of his junior high school, his father decided to send
him to a private school in Shanghai. But this did not
last long. Soon Professor Wu and his fellow class-
mates (about 24 of them) decided to leave Shang-
hai for the wartime capital Chongging in May 1942.
They walked over 1,000 miles through the battle-
fields to reach Chongging and endured many hard-
ships along the way. In particular, when they traveled
south to Fujian Province, many people suffered from
the plague or malaria. Many years later, Professor Wu
read a newspaper report about evidence of bacterial
warfare carried out by the Japanese Army, with the
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time and place coinciding with their personal experi-
ence.

By the time they got to Chongging, it was already
November of 1942. They were told that they would
have to come back the next year since the universities
had already been in session for two months. Profes-
sor Wu and his fellow classmates did not accept this
decision. They requested that they be given the op-
portunity to take the hardest exam to prove that they
could do it. With the blessing from the Ministry of Ed-
ucation, they took the exam and did extremely well.
Impressed by their performance, they were admitted
to different universities in the same year without any
delay. Professor Wu was admitted to the Chaio-Tung
University, which had moved to the wartime capital
from Shanghai. At that time, because Professor Wu
saw that all those bombers were Japanese, he decided
to major in aeronautics, hoping to build more planes
to defend his country.

Professor Wu studied in Chongqing for three and
a half years until 1945 when Japan surrendered un-
conditionally. Then he moved back to Shanghai with
the rest of the university. In Chongging, he received a
great education even under the Japanese bombing. He
attributed this to all his teachers. Professor Wu grad-
uated in 1946 and stayed on one year as a lecturer.
He originally planned to stay and help rebuild China
after the war. So he did not apply to study abroad.
But then his father convinced him that he could be
in a much better position to serve his country if he
received a solid education abroad. At this time, he al-
ready missed the application deadline to apply to the
major universities in the US. But one of his friends
was at Iowa State University. They admitted students
four times a year. So he went to lowa State University
(called Towa State College at the time). He studied at
Towa State College for three quarters and got his mas-
ter degree. In the following year, he was accepted by
Caltech aeronautics for his Ph.D.

Graduate Study at Caltech

Professor Wu came to Caltech in 1949. There were
very few Chinese students or professors at Caltech.
Hsue-Shen Tsien (Xuesen Qian) and Yuan-Cheng (Bert)
Fung were two professors at the time. Tsien was one
of the two first Goddard Professors (the other one
was given to Princeton). He was just recruited back
to Caltech from MIT. One day, while eating lunch in
the Greasy Spoon dining hall, all of a sudden, there
was a distinguished professor sitting opposite to Pro-
fessor Wu. After a few casual conversations, this pro-
fessor asked him “Where are you from?”, “Where is
yvour family? Is your family all right?”. Then he intro-
duced himself “I am Robert Millikan" (our founding
President). Professor Wu was so shocked and stood

Figure 1. A young Theodore Wu with his parents,
boarding an airplane.

Figure 2. Late-night studying at lowa State
University, 1947 or 1948.

up to pay his respect. He was greatly moved that Mil-
likan came to have lunch with him and had an inter-
est to ask him these questions. Millikan said “Caltech
is a small institute, and we are privileged enough to
take the time to do these things”. This was Professor
Wu’s first amazing experience at Caltech. He said that
it was really very very nice and very touching. This
showed the special and very unique culture of Cal-
tech that was very different from that of other major
universities.

In aeronautics, Professor Wu studied for his Ph.D.
under the supervision of Paco A. Lagerstrom, a pro-
fessor in Applied Mathematics. He shared an of-
fice with Julian Cole who was a very distinguished
scholar and finished his PhD in aeronautics in 1949
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under the supervision of Lagerstrom. Julian Cole is
well known for his groundbreaking work in mathe-
matical applications to aerodynamics and transonic
flow, and in non-linear equations more generally.
Professor Wu had benefited tremendously from in-
teracting with him on a daily basis. He could ob-
serve in close distance the thinking process of Cole,
how he made mistakes, how he spotted his mis-
takes and how he corrected his mistakes. He said
that he learned a great deal from Cole and the re-
search group led by Lagerstrom. And that group, later
on, became the center of a new theoretical develop-
ment called asymptotic method and perturbation the-
ory.

Professor Wu was so happy to be part of this dy-
namic group that consisted of Julian Cole and Saul
Kaplun and was full of energy and great ideas. They
would bring up all sorts of exciting, challenging prob-
lems to solve. They worked late nights and would
go out for a midnight snack and then come back
again and work. The method developed by apply-
ing the so-called matched perturbation principle was
widely used for a general class of problems in sci-
ence and engineering afterwards. Many people fol-
lowed up their work and used the method developed
by his group in their own applications. Professor Wu
said that this was like the sowing of a gem seed
that could blossom and bear fruit in scientific gar-
dens. Professor Wu got his Ph.D. in 1952 magna cum
laude.

During his graduate student days, Professor Wu
was fortunate to know Professor Tsien. Professor
Tsien told Professor Wu that during the winter
months Professor von Karman would be back in
Pasadena. This gave them the opportunity to visit him
at his house. Professor Wu learned that in the pre-
vious years von Karman and Tsien had held a few
rounds of study sessions on water waves and hydro-
dynamics. So he was stimulated to look into this new
field of hydrodynamics, and became quite interested.
After reading some of the notes, he decided to change
his field from aeronautics to hydrodynamics. After he
got his Ph.D., Professor Tsien offered him a research
fellow position at Caltech to work on hydrodynam-
ics. Professor Wu studied the hydrofoils of finite span
in which one takes the wing of an airplane and sub-
merges it in the water to some depth, to lift the ve-
hicle above the waters surface. This was known to be
a very difficult problem. Professor Wu took on this
challenging problem and made a very concentrated
study, which turned out to be a very interesting work.
He later published his findings, with a note of grati-
tude to Tsien and von Karman for their encourage-
ment and stimulation and for pointing out this new
direction to him.

Research Career at Caltech as a
Faculty Member

After three years as a research fellow, Profes-
sor Wu became an assistant professor in 1955 in
the newly established engineering science depart-
ment. This new department emphasized the inter-
disciplinary research with a strong theoretical fla-
vor. They were not traditional engineers or tradi-
tional physicist/mathematicians. Professors Charles
De Prima and Hsue-Shen Tsien were among the
founding members of this department. In his aca-
demic career, Professor Wu has shown a broad and
versatile interest in research, including flows of com-
pressible, viscous and heat-conducting fluids; free-
streamline theory of cavities, jets and wakes; wa-
ter waves and free-surface flows, mechanics of fish
swimming and bird/insect flight; wind and ocean-
current energy, internal waves in the ocean, math-
ematics of nonlinear evolution equations, etc. Dur-
ing his early years at Caltech he has also contributed
to the field of naval architecture and been involved
in the International Towing Tank Conferences in the
1960s.

Of his many contributions, I would like to high-
light his research contributions on studies of low-
Reynolds-number hydrodynamics, microorganism lo-
comotion and related biophysical phenomena. His in-
terest in this field was inspired by the earlier work of
G. I. Taylor. The first paper Professor Taylor wrote
was on microorganisms. The second one was on
larger animals, between macro and micro (Taylor
called them elongated swimming animals). His work
inspired many people to work on this field. Another
influential figure in this field was Sir. James Lighthill,
who later became secretary of the Royal Society for
a number of years. He wrote a paper [Lighthill, M. J.,
“Note on the Swimming of Slender Fish,” Journal of
Fluid Mechanics, 9 (1960), pp. 305-317]. Professor
Wu immediately became interested in his work and
started to work on fish locomotion and hird flight.
In the following year, Professor Wu published his
first paper on this subject [Wu, T. Y., “Swimming
of a Waving Plate,” Journal of Fluid Mechanics, 10
(1961), pp. 321-344]. Then Professor Wu and Pro-
fessor Lighthill started to interact. Professor Wu in-
vited Professor Lighthill to visit Caltech, and Profes-
sor Lighthill arranged a visit of Professor Wu to Cam-
bridge. They became quite close.

Then later on, without telling each other, they
started to work on microorganisms again. Professor
Wu worked on microorganisms called flagellated and
ciliated microorganisms. He started first on the large
animals and did the experiment in the hydrolab using
the water tunnel. He actually put mechanical models
as well as live specimens in there. His research group
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Figure 3. At Caltech in the early 1970s with his research group. Prof. Emevitus Christopher Brennen is at front
left, and Prof. Howard Winet at front right. Photo courtesy of Floyd Clark.

Figure 4. Giving a presentation in 1979.
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Figure 5. Laughing with good friends. From left to right: Zhemin Zheng (MS and PhD Caltech), Prof. Emeritus
Bert Yuan-Cheng Fung (UCSD), Prof. Emeritus Chia-Shun Yih (Univ. of Michigan), and Theodore Wu.

would put them in there, but it was too small for
the fish to go through - upstream and downstream.
Then they would watch them, and recorded all the
data they needed. Then, later on, when they started
to move into the subject of flagellar and ciliary loco-
motion, Professor Wu had two physiologists join his
group, biology graduates from UCLA, Howard Winet
and Anthony T. W. Cheung. This line of research had
generated a number of very important results and at-
tracted a number of very talented students to this
project.

In 1974, Professor Wu organized the first in-
ternational conference on biofluiddynamics at Cal-
tech. The term “biofluiddynamics” (not separated,
not hyphenated, all one word) was coined by Lighthill.
Lighthill and other biologists, their biology school
and also zoology school, their professors also came.
And people came from all over the world. The sympo-
sium was called Swimming and Flying in Nature, and
was a great success.

This is a natural place to mention Professor Bert
Yuan-Cheng Fung. He was a professor in aeronau-
tics at Caltech at that time. He graduated from aero-
nautics summa cum laude at Caltech in 1948. He
soon started to work in aeroelasticity-airplane wing
vibrations. Then he became interested in biomechan-
ics partly because his mother was ill and he wanted
to help to find some ways of therapy. He and Pro-
fessor Harold Wayland worked together. Soon it be-
came clear that they needed to form a group. Un-
fortunately, Caltech could not provide the resources
to form a big group. At this point, UC San Diego

approached Prof. Fung and made him an offer that
he could not refuse. So he left Caltech to join
UCSD, which was a big loss for Caltech. Professor
Fung played a very important role in persuading the
Whitaker Foundation to lend their strong support to
bioengineering. This foundation is now sponsoring
work in that field at about twenty universities. Profes-
sor Fung’s work on biomechanics has been tremen-
dously important and influential. His students have
now emerged as the leaders in this field. Prof. Fung
has received many honors and awards for his out-
standing contributions. He is a member of the US Na-
tional Academy of Sciences, National Academy of En-
gineering, and Institute of Medicine, and a recipient
of the National Medal of Science.

Life After Retirement

Professor Wu retired from Caltech in 1996. He
has continued to be very active in his research and
has devoted almost all his time to his book project
in recent years. Since his retirement, Professor Wu
has made important contributions on forced gen-
eration of nonlinear waves at resonance of soliton-
bearing systems, three-dimensional vortex dynamics,
and coastal oceanography. His new theoretical model
for fully nonlinear dispersive waves in water of vari-
able depth is ideal for investigating mitigation and
control of such natural hazards as tsunami, storm
surge, and hurricanes. The new idea and concept,
based on devising means for active and passive con-
trol and mitigation of devastating waves and fluid
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Figure 6. Prof. Allen T. Chwang presents an ASCE award to Prof. Wu at Vancouver, BC in 2004.

flows, may germinate growth of a new field. Revisiting
bio-physics, he has developed a fully nonlinear lifting
theory for modeling bird flying and fish swimming,.

In September 26, 2014, Caltech organized a one-
day symposium to celebrate Professor Wu's 90th
birthday. Professor Christopher Brennen and myself
were the main organizers with strong support from
Professor Kaushik Bhattacharya (the Executive Offi-
cer of Mechanical and Civil Engineering at Caltech).
Many distinguished scholars, his former students,
collaborators and friends from all over the world
came to Caltech to celebrate his life achievements.
I made a passionate opening speech for the con-
ference, which was very well received. Many people
shared their personal stories about Professor wWu. The
conference was a great Success.

Professor Wu has been a great mentor and
a strong supporter for many young scientists.
A former Ph.D. student of Mechanical and Civil Engi-
neering, Dr. Lisan Hwang, and his wife, Anne Hwang,
made a very generous donation to establish a chair
professorship and graduate student scholarship in
honor of Professor Wu. Dr. Hwang said that when
he was a Ph.D. student, Professor Wu and Mrs. Wu
helped him and his wife in many ways. He remem-
bered vividly that when he prepared his wedding
with his wife, their parents could not come to the
US to attend their wedding. It was Professor Wu who
served as the “father” of the bride and walked her to
Lisan during the wedding. This was an unforgettable
moment in their life.

Professor Norden E. Huang was one of the key-
note speakers for this symposium. Professor Huang is

Figure 7. Dr. Lisan and Anne Hwang, 1979.

well known for his outstanding contributions in fluid
dynamics and adaptive data analysis, and is a mem-
ber of US National Academy of Engineering, Academia
Sinica, and a foreign member of Chinese Academy of
Engineering. He developed his well-known Empirical
Mode Decomposition Method (EMD) at Caltech from
1997 to 1999 at the invitation of Professor Wu. He
said that he was extremely grateful to Professor Wu's
support for his work on EMD. In fact, it was Professor
Wu who coined the term Hilbert-Huang Transform for
his EMD method.

I have personally benefited tremendously from
his support throughout the years and have learned
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Figure 8. From left to right: Prof. Emeritus Christopher Brennen, Prof. Thomas Y. Hou, and his wife, Yu-Chung
Chang-Hou.

a lot from him. He is not only a great scholar in sci-
ence and engineering, he is also a great scholar in
Chinese and Western cultures. And he knows many
great stories about the history of Caltech. It has been
extremely inspiring to listen to his fascinating sto-
ries about how Caltech transformed itself from an
unknown vocational school into a world center of sci-
ence and technology under the leadership of the three
founders, George Hale, Arthur Noyes, and Robert Mil-
likan. Over the years, our two families have estab-
lished a very close relationship. In recent years, my
research group has taken on the responsibility to pro-
vide computer related technical support for him as he
continues to work on his book project. He has served
as a great role model for many of us.

Honors and Awards

Professor Wu has received many honors and
awards for his outstanding contributions. These in-
clude John Simon Guggenheim Fellow in 1964, Aus-
tralian CSIRO and Universities Fellow in 1976, Japan
JSPS Fellow in 1981, Fluid Mechanics Prize in 1993,
and the von Karman Medal in 2004. He is also a
member of the U.S. National Academy of Engineer-
ing (1982), a member of Academia Sinica (1984), an
Honorary Fellow of Institute of Mechanics (1988), an
American Physical Society Fellow (1993) and a Foreign
Member of Chinese Academy of Sciences (2002).

Figure 9. Theodore Wu and his wife, Chin Hua Wi.

In all, Professor Wu has authored or co-authored
more than 150 papers published in archive journals
and as book chapters. His contributions have been
honored with lifetime achievement awards from the
Chinese-American Faculty Association of Southern
California in 1993, from the Chinese Engineers and
Scientists Association of Southern California, and of
the 2000 American Chiao Tung University Alumni As-
sociation.
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