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Like all big business orgenizations, the Federal Government recog-
nizes and rewards merit in its employses. A. E. Demaray, Associate
Director of the National Perk Service, is an example, Is entered the
government service in 1903 as a messenger in the Department. of the
Interior. Two years later he was a draftsman in the Bureau of Reclama-
tion. © With the exception of an assigmment as a civilian draftsman in
the U, S, Army of Pacification, in Havana, Cuba, from March 1907 to
Decemiber, 1908, his entire career in the government has been in the De-
partment of the Interior,

Mr. Demaray "grew up™ with the National Park Service, +to.which he.
was transferred as a draftsman from the Geological Survey when the
Service was being organized in 1917. He has been in the National Park.
Service ever since, holding such positions as Editor, Assistant in
Operations and Public Relations, Administrative Officer, Assistant Di-
rector, and Exccutive Officer, He was appointed Associate Director in
August, 1933. =

Mr. Demaray has been described e&s "a tireless workhorse.”  Only
a man of his compact physical build, endowed apparently with inexhaust-
ible reservoirs of energy, could heove carried the burden of netional
park expansion as he has done. Today his hair is silvery iron grey,
while his face shows signs of the unremitting toil of building up the
National Park Service; but his touch is as firm as ever and his clear
mind resolves the multifarious problems which now besct the vastly ex-
panded Service, While he has an exhaustive knowledge of all phases of
National Park and cooperative recregational work, his special field has
been in fiscal and budgetary matters, in which he is a recognized ex-
pert. It is not too much to say that the comparatively generous atti-
tude of the Bureau of the Budget and of the House and Senate Committees,
toward National Park appropriations, has been due to the confidence
inspired by him., He has also had principal charge of the many millions
of dollars of road construction programs in the national parks, under-
taken in cooperation with the Public Roads Administration of the Federal
Works Agency. The details of these extensive road construction programs
in all the national parks, as well as the two great parkway projects in
the East - the Blue Ridge and Natchez Trace Parkways - were worked out
largely by him.

Particularly outstanding among Mr., Demaray's park achievements was
his suggestion which led to creation of the Southern Appalachian Na-
tional Perk Commission. . This resulted in establishment of the Great
Smoky Mountains Neational Park, in Tennessee and North Caroline; and in
the approvalof projects that later became the Shenandoah National Park,
in Virginie; and the Mammoth Cave National Park, in Kentucky.




SYMBOLS OF THE DESERT

By Dr. W. B. McDougall,
Regional Biologist.

It has been said that a visit to the desert invariably brings a
desire to return. There is a peculiar, unique sort of charm that grips
you, especially after you have slept out under the stars asmong the cac-
ti, ocotillo, and palo verde trees. A love of the desert seems to grow
within you and become more intense each time you return.

There are various kinds of desert, such as the sagebrush desert
and the creosote bush desert and the spurge desert of Airica, but in
certain respects the cactus desert, which reaches its noblest develop-
ment from southern Arizona southward through Mexico and Central Amer-
ica, is the most unique and the most charming of all. Vith the excep-
tion of a single genus, the members of which grow as epiphytes on other
plants in Africa, the cacti are strictly American plants. Every na-
tional park and monument in Region III Dboasts of certain species of
cacti, but if you wish to see the most wonmderful natural displays of
cacti in the TUnited States, go to Saguaro National Monument, east of
Tucson; and the Orgen Pipe Cactus National lonument, south of Ajo, in
Arizona. If you ask the custodian of either of these monuments how
many kinds of cacti.there are in his monurient, he will give you a num-
ber that will surprise you, but he will admit that he does not know the
exact number because the areas have not beeh explored thoroughly enough
to determine the numbers.

In North and South America together there are now known to be more
than 1,200 different species of cacti. They vary in size from the 1lit-
tle fishhook cactus that is seldom more than 2 inches high,to the giant
cactus, or saguaro, that sometimes reaches nearly 50 feet in height.
There are certain characteristics, however, that are common to all
cacti. They all have very fleshy stems in which they can store great
quantities of water +to tide them over periods of drought. The stems
are always green, too, so that they can manufacture starches and sugars
from water and the carbon dioxide of the atmosphere, just as green
leaves do. This is important because most cacti do not have any leaves;
those that do have a few small leaves usually lose all of them very
soon after the end of a rainy season.

The flowers of most cacti are very showy. The sepals, petals,
and stamens are numerous, but there is only one pistil. The ovary is
below all of the other parts of the flower so that the other parts ap-
pear to be growing from the top of the ovary. After the other parts of
the flower have withered and dropped away, the ovary develops into a
large edible berry which in many cases is sweet.

Tre cacti have no very close relatives. Plant families that are
closely related are grouped together into plant orders, but in the or-
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der in which the cactus family is placed there are no other families.
Probably +the nearest relatives of the cacti "are such plants as the
evening primroses, the myrtles, the begonias, and the pumpkins and
melons., It is believed that during the evolution of the plant kingdom
the cacti and all of these other plants that I have mentioned as being
related to the cacti were developed from roses or rose-like plants.,

Quite often plants that are totally unrelated +to the cacti are
mistaken for cacti. I remember being on a train going west when a
salesman came through the car offering for sale some beautiful hand-
made handkerchiefs which he said were made from certain cacti of the
desert. He promised that a few miles farther along he wiould be able
to point out the species of cacti from which the handkerchiefs were
made. He did point out some beautiful desert plants but they were the
ocotillo, or desert flame, which are not cacti and are not even close-
ly related to cacti. At another time, in northern Arizona, I saw a
young man pointing out certain plants and overheard him telling a
friend from a foreign country that they were the plants from which

cactus candy is made. The plants were yuccas which are related to
lilies and not to cacti, The joshua tree 1is another plant that is
sometimes mistaken for a cactus. It is fully as unique as the cacti

but it is a yucca and not a cactus.

The largest of all the cacti is the saguaro, or giant cactus,
(Carnegia gigantia) the largest specimens of which are nearly 50 feet
tall and nearly 250 years old. The genus name, Carnegia, was given to
the plant in honor of Andrew Carnegie, through whose philanthropy the
Desert Laboratory of the Carnegie Institution of Washington weas estab-
lished near Tucson, Arizona, early in the present century, specific-
ally for the study of desert plant life. The saguaro grows very
slowly. At 10 years of age it may be from 4 to 6 inches tall. In 30
years it may have reached a height of 3 feet, At 50 to 60 years of
age, and with a height of 15 to 20 feet, it may be ready to produce
its first flowers and it may then produce a crop of flowers and fruits
annually for 200 years. Usually several branches are produced about 8
to 12 feet above the ground. Normally these branches, or arms, grow
outward nearly at right angles to the main stem and then curve upward
to a vertical position, giving the plant the appearance of a huge can-
delabra. Often, however, these arms assume most grotesque positions.
One saguaro may have an arm uplifted as though greeting you with a re-
spectful salute, while another may cause you to wonder if it is not
laughing at you and trying to hide its derision behind an uplifted arm.

The structure of the stem of the saguaro is rather remarkable.
There is a cylindrical core consisting of 12 to 24 rods which are
technically called fibrovascular bundles. Each of these bundles or
rods 1is composed partly of strengthening tissue and partly of con-
ducting tissue for the vertical conduction or transportation of sap.
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Both inside and outside'of this cylindrical core of rods is the succu-
lent, water-holding tissue which makes up the bulk of the stem. The
- rods, which vary in diameter from 1 to 2 inches, make the stem strong
enough to resist the violent winds. that often sweep across the desert
during the short rainy seasons. - These rods are uscd by Papago Indians
for fuel and for building materials. The outer surface of the stem is
fluted like an accordian, with = furrows 1 to 2 inches deep, depending
upon the amount of water in the stem. The stem is thus able to expand
its diameter during a rainy season as it fills up with water, and then
to contrect slowly as it uses up the stored water during a prolonged
dry season. Because of its romarkable water storage capacity the
plant is able to produce flowers and fruits even if an entire year
passes without a drop of rain.

The saguaros usually begin blooming in lMay and continue for a
month or so. The fruits ripen in June and July. The flowers are
white and 2 or 3 inches across. They bloom only in the night but re-
main open until somctime during +the- following forenoon so it is not
necessary to stay up all night in order to sece them. The flowers are
visited for ncctar and pollen by both night-flying and day-flying in-
sccts which, incidentally, .aid the plant in transferring pollen from
stamcns to stigmas which is necessary before sceds can be produced.
The fruits are pcar-shaped, about 3.inches long, greenish-purple on
the outside and crimson within. These fruits arc edible and are as
important to the Papago Indian as are pinon nuts to the Navaho.

The saguaro, likc practically all cacti, 1is covered cverywhere
with spines. These spines contain a considerable amount of resin., If
you take one from the plant and touch a match to its end it will burn
like a candle. The spines afford considerable protection against cer-
tain animals. One of the best and nost dense forests of saguaros is
found in Saguaro National Monument.

The organ pip. cactus (Lemaireocereus thurberi) is, in mapy re-
spects, as unique and interesting .as the saguaro. Its distribution in
the United States is much morc restricted than is that of the saguaro.
It is believed that more than 90 per cent of all organ pipe cacti in
the United States are within the boundarics of the Organ Pipe Cactus
Notional Monunent, south of Ajo, Arizona, but thec specles also cxtends
south into Muiiico. It is a large plant but not so large as the sagua-
ro. It branches from the basce, usually producing from 5 to 15 upright
stems which curve inward at the basc and grow from 10 to 15 feet high,
The general structure of the stems 1is similar to that of the saguaro.
The large vhite flowers are produccd at about the same time as those
of the saguaro. Thie fruits are gathcred by the Papago Indians and
mixed with those of the saguaro in order to produce & slightly ciffer-
ent flavor to the jam made from them,

The night-blooming cerecus (Peniocereus gregii), sometimes called




sweet potato cactus because of its large tuberous root, procuces flow-
ers that are among the most beautiful and fragrant of all knovm flow-
ers. The species 1is found from southwestern Texas to Arizona and
south into Mexico. There are probably many more of these plants with-
in a 100-mile radius about Tucson, Arizona, than in all the rest of
the United States together. The stems are 4 or S5-angled and rather
slender. The plants are often found growing at the base of the palo
verde tree where the weak stems can lean against the tree for support,
if necessary.

The night-blooming cereus blooms in June. The blooming date is
looked forward +to with a great deal of interest ecch year at Casa
Grande National Monument, Arizona. Sometimes more than 90 per cent of
the flowers in a given locality bloom on the same night and for that
one night the atmosphere is filled with the delicious, spicy fragrance
of these exquisite, white blossoms. They open at sundown and one can
actually watch the process, for the major part of it takes place with-
in an hour, although it may be +two hours more before the flower 1is
fully expanded. When fully open, the flowers are 6 to 8 inches long,
including the ovary and tube, and 3 inches or rniore across. The next
morning, shortly after sunrise, the flowers close up almost as rapidly
as the;" opened. The scarlet, fleshy fruits are 1 to lk inches long
and about 1 inch in diamcter. They ripen in Sentember or October and
are edible,

I am sometimes asked why Nature spends an entire year in getting
ready to produce such perfectly bcautiful and fragrant flowers and
then causes them to bloom during the night and way out in the desert
where they may "blush unseen snd vaste their fragrance on the desert
air." As a matter of fact, the flowers of the night-blooming cocreus
never blush unscen and their fragrance is never wasted. It must be
remembered thet Nature does not produce flowers 1o please the eye of
man. She produces them to please the eye of insect. It is our good
fortune that the flowers are pleesing to us, but it is +the insects
that need to be attracted to the flowers because it is the - insects
that bring about the transfer of pollen from one flower to another
which is so neccssory in the orderly process of reproduction; and rc-
production is the greatest e¢vent in the life of a plent, just as it is
in the life of on aninal. Thousands of moths and other night flying
insects arc actively at work whilc these flowers arc in bloom, and
they both see and smell the flowers.

One of the largest and most widely distributed of the groups of
cacti is the genus Opuntia. This is the genus to which the prickly
pears and chollas and related forms belong. All members of the genus
have jointed stems, but in the prickly pears the joints are flat,
while 1in the chollas +they are cylindrical. Like most cacti, the
Opuntias all producc beautiful flowers, somec of them yellow and some
of them rose or pink, and many of them produce edible fruits. Somne



of the prickly pcars grow upright and may beeome 6 fcet or more in
height. Others sprcad over the ground, take root from those joints
that come in contact with the soil, aond form an cxtensive mat. Such
plants aid in protecting the soil from surface erosion.

The jumping cactus (QOpuntia fulgida) is the spiniest and most ag-
gressive of the larger cacti. The joints do neot cctually jump at you
but they separate from the plant very casily and if you accidentally
touch the plant you arc likely to regret it. I well remember one per=-
sonal experience when I was standing near one of these plants in Organ
Pipc Cactus National Monument, telking with a couple of friends. As I
talked, I motioned with my hands, as & Scotchmen will, and suddenly I
found a cholla joint clinging to the beck of my right hand, I uscd d
stick to pry the cholla from my hand, painfully, but it lcft behind
about a hundrcd spines sticking into my flesh. They had to be pull-
ed out one by one and, sincc cach spine has a barb at the cnd, it was
just like pulling e hundred littlc fish hooks from the back of my hand.
The joints of the cholla scrve as a means of reproduction, Each one,
undcr favorable conditions, will takc root and grow into a newr plant.
More ncw plants are produccd by this mcansg than from sced,

The barrcl cactus (Ferocaectus), of which therc are scveral spe-
cies, hes snved many a mon  from death by thirst, in olden days when
travcl was slow. The barrel cactus produces a singlc upright stem and
may become scverel fcot high and a foot or more in diamcter, If the
stem 1is broken open and the pulp crushced, =a considerable amount of
juilce is obtained. This juice is not particularly palateble. ‘It re-
minds on¢ sonewhat of the taste of a raw cucumber. But when one isg
sufficiently thirsty, he docs not quibble over the flavor of the only
liquid available,

I heve described only a few of the numcerous kinds of cacti to be
found in our southwestern national parks and monuments. There are the
reinbow cactus, which produces such beautiful pink flowers with white
centers; and the strawberry cactus, whose fruits are so highly prized,
and many others. But lack of sprce prohibits further discussion at
this timc. And, anyvay, the only way to acquirc a full apprccigtion
of this unique and charming femily of plants is to go and sce its mem-
bers in their natural homes. It cannot be obtained by reading about
them.




BIRDS OF THE ARID REGIONS

By Harold J. Brodrick,
Assistant Chief Ranger,
Carlsbad Caverns Natianal Park.

Far out in the sand hills, on the brush covered flats, in the dry
rocky canyons, or on the high ridges, there is birdlife. Sometimes
quiet watching is necessary to detect the birds and again they are the
first thing that you see. Frequently the park visitors, upon hearing
some bird-song or catching a glimpse of a bird in the bushes, remark:
"I didn't suppose you had any birds up here. What do they do for wa-
ter in this dry country?®

Water is the principel problem of desert life. Many of the birds
fly long distances for water; others stay reasonably close to hidden
seeps or springs. Some birds are accustomeéd to remaining in a small
area and yet are found far from any known water source. Do they get
along without it? Do they mcke occasional long trips for it, or do
they have a closer source unknown t0 us? -Meny such questions cannot
be arswercd satisfactorily. In any event, the birds' existence in
such a region must be hard.

The following arc some of the most common birds of Carlsbad
Caverns National Pnrk and the other erid regions of southeastern New
Mexico:

The Turkey Vulture is possibly the bird most comionly associated
with stories of the descrt. He soars and circles on nearly motionless
wings, high above the ground, patiently watching for some unfortunate
victim of the hard 1life in a dry land. Common here in the summer, the
Turkey Vultures frequently collect in large numbers to roost along
somc rock ledge of a canyon. '

The Western Red-tailed Hawk is a common sight all through the
year, Frequently seen circling about, his red tail gleams as he turns
into the sunlight and suddenly swoops on sorie unsuspecting prey which
may be carried to the nest in a Spanish degger plant, or on some rock
ledge.

Ferruginous Rough-leg Howks are common in the winter. They are
most frequently seen perched on fence posts near the roadside, appar-
ently waiting for some motorist to run down & rabbit.

The Mersh Hewks, Desert Sparrow Hawks, and Prairie Falcons are

frequently secn, as well as the occasional Swainson, Rough-leg, and
the rarer Harris Hewlks.
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Golden Eagles are common but are seldom seen very far from the
cliffs where they make their homes.

Arizona Scaled Quail, 1locally known as "Cotton Tops", are very
commion, in some cases even a considerable distance from water. Their
animal-like barking-call frequently gives notice of their hiding
places. The less cormion but very colorful . little Mearns Quail is
found only in the higher elevations.

The woodpeckers are not very numerous in the arid sections. Th
Red-shafted Flicker, being accustomed to feeding almost as much on the
ground as in the trees, 1is cormmon even in comparatively barren sec-

tions. Cactus VWoodpeckers are sonetimes scen 1in the stands of cane
cectus and ocotillo, as well as in the scrub trees and bushes in the
canyon bottoms. They sometimes hollow out a mescal stalk for a nest
site.

"Ranger, I saw a funny lqoking bird with a long neck and teail,
running through the bushes., Can you tell me what it was?" is a recur-
rent question from park visitors. It is & Roadrunner, or paisano
(Pie-sah'-no), the clovm of the desert, end, to many of us, the most
interesting bird of the southwest. Sometimes he is accused of killing
queil and destroying their eggs, but I know of no authentic evidence,
His food consists primarily of iusects, mice, rats, lizards and snokes.
Frequently he tnckles a large lizard or snocke and then sits, an un-
happy expression on his free, and with six or eight inches of lizard
teil hanging out of his mouth, as he wzits for digestion to be com-
pleted.

A person usually associctes orioles with gardens and orchards,
but here we have the beautiful Scott Oriolec, his brilliant black and
yellow gleeming among the dull colors of the hillside. In the spring
these birds can be seen stripping fiber from the yucca leaves for use
in meking their artistically woven nests, usually fastened in a Span-
ish degger. Bullock Orioles are generally seen in the occasional
groups of larger trees, as also is the showy Cooper Tanager.

Meadow Lorks are common throughout the year, espccially in the
lower elevations. Thig is true of their relatives, the Nevada Redwing
and the Brewer Blackbirds. The latter are usually in the vicinity of
springs and sceps and the resultant growth of rushes and tamarix, or
along the Pecos River.,

Out of the quict of the desert night comes the hoot of the Horned
Owl as he drifts along on silent wings sesrching for his evening meal.
He uysually cppears at dusk to make repeated forays into the column of
bats, as they pour out of the mouth of the great caverns.
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Other frequenters of the dusk- and darkness are thg Nighthawks.
With eyes gleaming red in the car,lights, they fly up shddenly from
the road, and sometimes startle motorists, '

The White-necked Raven 1is a solemn dweller of the arid wastes.
His neck only shows white when the feathers are blown the wrong way,
since only the basal ‘half of each neck feather is white. A person
tramping across the wastes 1is frequently startled by the harsh croak
of this black fellow. You will find - him.peering out from.scrubby
bushes, seemingly inquiring: "Brother are you lost; what are you doing
here?® . o

Trouping across the brush-covered flats are the fldcks of pale-
colored Desert Horned Larks; and during the winter, the smaller groups
of ‘Mountain and Chestnut-backed Bluebirds, the light reflected from
their blue backs and wings contrasting sharply with the drab.back-
ground. s T

The wrens are among the happiest little songsters of the arid re-
gions. However bleak the area, the little Rock Wrens may suddenly ap-
pear among the rocks, giving their tinkling song as they frequently
come close to you in a friendly manner, their grayish backs and
lightly streaked breasts blending well with the drab background of
their homes. The Canyon Wren is typical of the country for which it
is named., With its ringing song tripping rapidly down the scale, this
bird is worth going miles to hear and see, Cactus Wrens are the most
un-wrenlike of the wrens. Their large size and dark color; their
grating,rather monotonous call, have little to suggest their relation-
ship to the other two, The ball-like enclosed nest of grass is us-
ually seen in the yuccas or cane cactus. These birds either build new,
or repair old nests, for winter roosts.

Sparrows are the most numerous but least known of the birds of
this section. Western Chipping and Field Sparrows, Vesper, and White-
crowned Sparrows, are common in the winter. Sage Sparrows, Desert
Sparrows, Shufeldt Juncos, Mountain Song Sparrows and the rarer Rock
Sparrows = are seen during most of the year; the western Lark Sparrow,
in late spring and summer., = The tame and noisy Canhyorr Towhee appears
more like a big brown sparrow, -while the shy but beautiful Spurred
Towhee is much like the Towhee onr Chewink of the east. Both are com—
mon all year.,

Arizona Pyrrhuloxias are frequently seen in the low, mesquite
country. Similar in size and shape to the Cardinal, or redbird, they
are clad in gray with a rose red tinge to face, crest, and throat, and
underside of wings. They achieve a charm that the cardinals lack.

The Say Phoebe is the most industrious and versatile of the
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desert birds., He nests about  every cattle ranch and comp, cave or
c¢liff of the southwést, and to. the Arctic circle as well, Year after
year there has been at léast one pair nesting in the entrance to the
Carlsbad Caverns, Nearby is the handsome Black Phoebe, showing more
preference in his choice of nesting site, . as he usuelly stays near
water, . :

‘The Whitc-throated Swifts are other dwellers of the cliffs and
canyons., They nest in the crevasses of the canyon walls or back at
the farthest limit of daylight in‘the.mqny'caﬁes. Preferring the com-
panionship of large numbers of their kind, they circle and dart with
arrow-like speced.

The White-rumped Shrike frequents the flats and the sandhill
country, where he is usually perched on some crooked bush or mesquite
c¢lump, watching for a pessing insect, Generally solitery except dur-
ing nesting season, he is frequently far from water.

The brilliant repertoire of the Western Mockingbird comes from
the cottonwoods by the river, the juniper covered hillsides or the
higher ridges. He sings as if he is trying his best +to out-do his
nearest rival, the Sage Thrasher., Both are addicted to night-singing.
Songs of the Curve-billed and Crissal Thrashers are less frequent.
The birds arc common in their respcctive types of habitat, the curve-
billed, in the cactus, yucce and thornbush covered flats, canyons or
ridges; while the Crissal prefers the rocky, Jjuniper-covered sides of
cenyons.,

Least 1in size of all the dwellers of the region are the +tiny
Black-chinned Hummingbirds. It is a great surprise to the visitors to
sce these little mites fussing and fighting with others of their kind
about the mescal and cactus blossoms near the entrance to the caverns.
They are usually seen from early April to October. I have never been
able to locate their nests.

There ere other birds, not as common perhaps, but just as inter-
esting, found in the same areas., To include all of them would require
too much space, For that reason the many birds that live near the run-
ning streams and permanent bodies of water Were also omitted from this
list. Birds anywhere are interesting, but the desert birds living un-
der the conditions that they do, are even more so.
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ROCKS TELL STORIES

By Dr. Ross A. Maxwell,
Regional Geologist.

How many of us really are observant, when we are hiking? Of course
we take notice of some of the flowers and bugs; even the sand, if it
impedes our progress, but few of us pay any heed to such commonplace
things as rocks. The next time you are on an outing, examine the rocks
and fossils, collect a few specimens and try to read the story they
tell, This may be the beginning of an interesting hobby that will lead
you over thousands of miles of beautiful country, and open your eyes to
a new and exciting world that is waiting to be explored.

The rocks that make up the earth's crusts are all around us; each
rock tells its own story, and their combined stories are the history of
the earth. Scientists have told us that a long time ago the earth was
very hot and that perhaps the surface was molten. As time eclapsed, the
surface cooled and molten matericl, if such existed, became hardened to
form a rigid shell. In time the rain fell and the runoff collected in
depressions to form the oceans, seas, and lakes, Rainfall and melting
snow on the land surfaces provided water for streams that flowed gently
or surged with rapid currents onward toward the sea, and each of these
streams carried a load of gravel, sand, and silt that was eventually
deposited on the floor of the ocean.

The strcam water, as well as the water in the ocean, contains in-
visible mineral matter in solution, Jjust as limited amounts of sugar
become invisible in a cup of steaming coffce, The muds and sands that
lie on the bottom of the ocean are satirated with water containing these
invisible minerals. When certain conditions are brought about, the wa-
ter gives up the minerals as a mineral cement or glue that binds the
sand and mud particles together to form solid rock, In this manner the
coarser materials are bound into a rock that in general appearance is
much like slabs of concrete, This type of rock is called conglomerate,
and rightly so, for it consists of a conglomecration of all kinds of
rock fragments,

Then there is the origin of sandstone which consists of sand
grains like thosc scen on a bathing beach, that are bound together with
mineral glue. The mineral glue is precipitated in the opening around
the individual sand grains; the openings become smaller until the mass-~
es of individual grains are bound together into a resistant rock.

The fine material carried by the streams and dumped on the ocean
floor may become solid rock, Frequently, this material can be in part
consolidated into rock by the weight of the overlying layers of sand
and mud. This weight squeezes the small particles together, but this
force alone does not always change mud into rock, for there is usually
a good supply of Nature's mineral glue present to aid in holding the
silt particles together, These types of rock, called shale, or clay,
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frequently disintegrate rapidly and.when wet, form mud and-often cause
the motorist plenty of trouble. ' ;

What is this peculiar mineral glue that Mother Nature uses to bind
small insignificant rock fragments together to. make massive ledges of
solid and resistant rock? Probably one of the most common mineral ce-
ments is lime. liost stream water, as does the water in the lakes, the
seas, and the oceans, contains varying amounts of lime, It is probably
more common in water obtained from wells and = springs that have their
source in the rocks below the earth's surface. This mineral is invisi-
ble in solution, but the drinking glass that stands near the water fau-
cet may have a thin coating of gray or yellowish gray mineral matter
that is likely to be lime. The teakettle that used to sing as it stood
on the back of the cook stove soon had a thick coating of lime scale.
Many of us who are accustomed to drinking hard water are familiar with
the taste of lime, Lime isn't the only kind of mineral cement. Iron,
silica, and some other minerals have all had a part in this cementing
process, but lime is probably the most common,

There is a fourth kind of rock - limestone - that is common in
many parts of our continent. It consists of lime plus various kinds of
impurities, The impurities may be sand grains, mud particles, volcanic
ash, small masses of iron, humus, and various other things. Limestone
is likewise deposited in the ocean or in other bodies of water. Some-
times its deposition is due to chemical reactions that cause the lime
to go out of solution and settle as a scum or ocoze on the bottom of the
ocean., Perhaps more frequently the lime is given up as a precipitate
from the water by organic action, Corals are important limestone build-
ers and large coral reefs and islands are frequently built in this man-
ner. Microscopic plants and animals, and some of the varieties of shell
fish play an important part in the precipitation of the lime scum on
the ocean floor that in turn becomes consolidated to form limestone.

So far we have been considering only the sedimentary rocks, so
named because they are formed by the accumulation of sediment on the
floor of the ocean. Another important characteristic of the entire
class is that they are stratified or occur in layers, Many of the rocks
of this class contain fossils, and they are-usually reddish-brown, yel-
- Jowish-brown, gray, bluish-gray, and less frequently almost white or
almost black. Impurities give them their variable colors. - Pure lime
is white, but oxidized iron in the limestone usually produces the vari-
ous shades of yellow, brown, and red, Organic material frequently pro-
duces blue, green, or blackish tints., These same substances give simi-
lar colors to the shales, clays, and sandstones, - White sand grains
cemented with relatively pure lime will form a white or light colored
sandstone, but the addition of iron stains will produce various colors.

These types of rock are rather easy to identify. A rock that is
yellow, brown, or red; has a gritty surface, and the appearance of a
mass of sand grains, is probably a sandstone. Shales may be any color;
they are usually thin-bedded and remind one of layers of compressedmd,
Clays are also variable in color, are normally poorly stratified, and
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have a distinctive mud-like apnearance. Conglomerate looks similar to
slabs of concrete, and its color is usually controlled by the color of
the pebbles in the rock itself. Limestone is frequently well strati-
fied, of uniform texture, and effervesces freely when a drop of dilute
hydrochlorlc (muriatic) acid is applied,

One of the most-interesting secondary features of many sedimentary
rocks is their fossil content. These fossils are petrified forms of
life from a past geologlcal age. These may be picces of petrified wood,
fossil snails,oysters, or other shell fish, fern leaves, fish, dlnosaur
bones, and even tracks and trails of anlmals. Some fossils were pre-
served quite by accident, but usually they became petrified in the fol-
lowing manner:

A snail, for exanple, is suddenly buried alive with muds that are
being transported by waves. This prevents normal decay and protects the
snail's shell and body from the scavengers in the sca. Thus protected,
the snail remains intact for some time, and during this interval, the
water which contains mineral matter comes in contact with the snail,
Therec may be a chemical rcaction produced by the presence of the organ-
ic matter or it may be that the water 1is nearing the:saturation point
of a certain mineral and about ready togive up that particular mineral,
In eithercasc therc is an cxchange or replaccuieit of organic substances
with the inorganic. Thus, the watcr removes  minute. particles of the
snail's body and replaces. these minute particles of organic matter with
minerals, . This process does not always take place in the occan. It
may occur in lckes, swamps, marshes, or along streams. -During the past
geological ages the gilant dinosaurs rodmed over the North American con-
tinent, Somctimes these large fellows ventured too:far into a swamp
and mired down, - becoming buried in the quagmire. The water and-mud
which .covered their bodics prevented normal decay. Similar processes
of replacement followed and inturn the bones and hard portions of their
anatomy becamc petrified. In a similar manner huge logs, limbs, twigs,
and leaves of trees have been preserved from the ages past.

The igneous rocks rcpresent a sccond large class. They differ from
the scdimentary rocks in that they were originally a molten mass that
cooled to become hard and rigid. They are not stratified, and do not
contain fossils, The environment in which these molten masses cooled
and hardened controlled their physical appearance.  Some of the rasscs
were buried thousands of fect bclow the earth's surface. Naturally,
the rate of cooling was slow and .as a result such rocks are coarscly
crystalline, Other masses cooled near the surface, the rate of coolirg
was more rapid and the crystals did not have time to grow large; conse-—
quently, .such rocks are fine grained. In other -instances the lava
pourudout on the surfacc, and in many rocks of this type, one is unable
without the aid of a magnifying lens to sce any crystalline structure .
More rarcly, lavas were chilled immediately to form volcanic glass
(obsidian). ‘

- By following a few simple rules, igneous rocks can be classified
and named. Granites are coarse-grained and usually flesh-colored, pink,
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or gray. If the rock 1is coarse but composed predominantly of dark-
colored minerals, it may pass with the trade name "granite" but techni-
cally would be called o diorite,  All of the coarse-grained rock cooled
very slowly at great depths, ‘and it required ages to form the large
crystals. If this be true, why do we now find acres and acres of gran-
ite cxpoScd at the carth's surface? These masses were uncovered by
crosion and although it tock ages for the moltcn lava to cool, it also
took ages for the streams to uncover these areas of cbarsc—gralnod
rocks and expose’ them to our view. Consequently, when we look at a
piece of granite, we should romember that a story of carth hlstqry,
many chapters in length, has been written since that picce of granite
was a molten mass.,

The finc-grained rocks are also conveniently classified according
to their color. The light-colorcd ones are gencrally called rhyolite,
or in some cases, fclsite. The dark-colored rocks are usually basalts.
These types of fine-grained rock coolecd more quitkly, rclatively speak—
ing, than did the granitic types. Aiso, they moy have bebn uncovered
more quickly by thc processes of cr031on, but we nust not get the idea
that all granites arc older than all rhyolites or bnsalts.. The earth
is very old, and there . have oeén_numgrous periocds | when igncous rocks
were formed. . Consequently, soraic of the fine-grained rocks likc basalt
are older than some granitcs, but this is not always the case. Before
we can tompare the rclative age of igncous rocks, we must be trained to
recad the history as 1t is told in the rocks themsclves,

You will find that rock collecting is intkrcsting. It gives fur-
ther purpose to-short outings and it may lead tb an absorbing hobby.
Don't scek cspecially for the rare and showy specimehs,  Thc simple
ones arc morc suitable for study. It will not be long before you will
have a collection of considerable sizc. The collecting, too, will lead
you into intercsting' sccnie ‘arcas, off thc beaten path, that you other—
wisc would probably ncver see.

Rocks tell stories that contain cold and interesting facts., A 1lit-
tle study will develop incrcased understanding and appreciation of the
world in which you live, ,
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CAMELCADE

By Charles J. Smith,
Superintendent,
Grand Teton National Park,

As onc travels through Petrified Forest National Monument,in east-
ern Arizona, just south of U, S, Highway No., 66, he may notice the
wheel tracks of the old transcontinental routc, In some places the
ruts are a foot or more deep. This is the early route to California
along +the thirty-fifth parsllel, which was followed* in the 50's by
Lieutenant E.F., Beale and others, About 1858, Lieutenant Beale stated:
"I prcsume there can be no further questién as to the practicability of
the country necer the thirty-fifth parallel for a wagon roed, since Aub-
rey, Whipple and myself have all travelled it succeszully with wagon."”

Believe it or not, had one becn standing neer this spot on a fall
day in 1857, a strange sight would have appeared on the horizon to the
east, Swinging along c2me a cavalcade of heavily laden camels under
the charge of Hadji Ali, or "Hi Jolly", and "Greck George", who had
been brought with them from the Crient, These camels werc a portion of
the herd which Secrctary of War Jefferson Davis imported from the East
in 1856, The animals wecre to be used as beasts of burden in transpor-
tation across what was thcen known as the "Great American Desert."  The
usual load carried by a camel was from 600 to 800 pounds; the drome-
darics werc to be used for express purposcs, A daily journey for a
camel “was about 30 miles, but the dromedaries could go 75, Thc camels
could, upon occasion, for a day or so at a time, carry burdens of 800
to 1,000 pounds., These animals were brought from Cairo and Smyrna in
1855 on the United Statcs vessel :Supply, commanded by Lieutenant D, D.
Porter, aofterwards an Admiral in the United States Navy. He brought
back another herd, from Africa, in February, 1856, which was landed at
Indianola, Texas.

In thc summer of 1856 Lieutenant Beale, U, S. Topographical Engi-
neers, wos ordered to open a vwrigon road from Fort Defiance, Arizona, to
the ecstern frontier of California, A part of the herd of camcls was
put 2t his disposcl, The journey was "through a wilderness of forest,
plein and desert, and occupied forty-eight days, when the Colorado
River was reached on October 18th,"  They passed through vhat is now a
part of the Petrified Forest Nationz2l Monument soon aftcr September 1,
1857, The route then led south of the San Francisco Pecaks and crossed
the Colorado River about 125 miles above Thoe Necdlces,

Lieutcnant Beale, reporting on the camels after this trip, said
that they saved the members of the party many hardships, and excited
the admiration of the whole party by their willingness and ability to
perform the taosks sct them. They carried water on the dcsert for the
mulcs; they traverscd stretches of country covercd with the sharpest



volcanic rocks, without injury to their feet; with heavy packs they
climbed over mountains where the mules found it difficult to go, even
with the assistance of their dismounted drivers; and to the surprise of
all the party, the camels plunged into rivers without hesitation and
swam them with ease.

What became of the camels? After this expedition they were used
in various capacities during the time of the overland stages, but .they
turned out to be useless, probably because inexperienced men were-'left
to handle them. The true Westerner had no use for the ugly beasts, and
the horses and mulés had an uncanuerable ‘fear of them, Packers and
soldiers hated them, and finally, -in about 1863, what was left of the
camels was turned loose in Arizona and left to make their own living.

In 1876,two Frenchmen rounded up about thirty of the animals which
were roaming north of the Salt and Gila Rivers and took them to Nevada
for use in the region of the Comstock mines. They were considered such
a nuisance that the old Comstock freighters ordered the two Frenchmen
to take the camels out’of the country, They were then taken to a mining
camp in Sonora, Mexico,which was the last ‘seen of this particular herd.
As late as 1879 the "Expos1tor" stated that a great number of camels
were running wilu on thé banks of the Gila in Arizona. In the Prescott
Democrat of December 30, 1881, there is a reference to the Arizona cam-
els, It was stated that a capture had been made by the Indians, and a
carload of camels passed through on the way East. They were in chargeé
of an Egyptian, Al Zol, who had been sent out expressly to get them,
the camels having been purchased for a "trifling sum, the Indians being
very anxious to get rid of them as their cattle and horses were greatly
frightened,"

- Of the abilities of the camel and his habits, J. M. Guinn wrote:
"He could travel sixteen miles an hour., That was a virtue, but when
camp was struck in the evening, and he was turned loose to sup off the
succulent sage brush, either to escape the noise and profanity of the
camp or to view the country, he was always seized with a desire to take
a paseur of 25 or 30 'miles before supper, While +this took only an
hour or so of his time, it involved upon his unfortunate driver the
necessity of spendlng half the night in camel chasing. He could carry
a ton - this was a commendable virtue, but when two ships of the desert
collided on a narrow trail, as they always did whenever an opportunity
offered, and tons of supplies were scattered over the landscape and the
ur.fortunate pilots had to gather up the flotsam of the wreck, it is not
strange that the mariners of the arid wastes anathematized the whole
camel race from the beast the Prophet rode, down to the smallest Imp of
Jefferson Davis importation.”

Greek George, who accompanied Lieutenant Beale, left Arizona when

the Civil War started. He died in California. Hi Jolly made his home
in Arizona and died in 1902. He is buried near Salome, Arizona,
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SOUTHWESTERN INDIANS IN CORONADC'S TIME

By Erik K, Rced,
Rcgional Archacologist.

In thc summer of A.D. 1540, Francisco Vesquez dc Coronhado found
the Pueblo Indians 1living in threc arcas:. in the Zuni country, or
Cibnla; - in the Hopi country, then known as Tusayan; and in central Ncw
Mexico, scettcred from north to south along the Rio. Grande and its
tributaries., In prchistoric times the Pucblo "Indians had occupied a
far greatcer cxtent of country. Drought, discase, attdcks of enemy peo-
ples, and othcer factors,caused a great decline of population and forced
the relinquishment of onc region after another, until by Coronado's
time the Pucblos had concentrated into these threc provinecs where -
after still more reduction - they arc found today,

The great urban ccnters of the Chaco Canyon, in New Mexico, had
becen among the first to be deserted, in the 12th century. At the time
of the great drought in the last quarter of the 13th century, 250 years
beforec the coming of Coronado, thc cliff-dwecllings of the Mesa Verde
and the Tscgi country (including Navajo National ‘Monument), Wupatki, .
and other northern sites werc abandoncd. 'Finaliy, about a century and
a-half bufore Coronado's time, the surviving sites outside the three
historical pucblo arecs werc dcscrted. The pcople of the great pucblos
of Chaves Pass (southcast of Flagstaff), Homolovi (ncar Winslow, Ari-
zona), ond thc Verde Velley (such as Montezuma Castle, Tuzigoot, and
the Clear Creck ruin), moved in to join thc Hopi; the people of the
White Mountoins and of feur late-surviving sites in the Petrified For-
est joined, thc Zuni, Even after this concentration into the thrce prov-
inces, further reduction and retraction went on.

Cibola in 1540 comprised six Zuni towns, of which Hawikuh, the
first pucblo scttlemcnt secn by Europecns, is the best-known. “Matsaki
wes,however,the largest., Onme of the six, Halona, survives 2s the pres-
ent pucbln of Zuni, having been the only town recoccupied after the
twelve-yeer rotrect of the Zuni to Corn Mountain during the Pueblo Re-
bcllion of 1680.

Tusayan, or Totontcac, as thc Spanisrds called the Hopi country,
was visited from Hawikuh in July, 1540, by Don Podro de Tobar,Fray Juan
de Padilla, and twenty soldiers, of Coronado's expcdition., There were
appercntly seven Hopi pucblros at that time: COraibi, on Third Mesa; 0ld
Shongopovi and 01d Mishongnovi, in Polacca Valley 2t the foot of sccond
Mesa; old Waelpi, ¢t the foot of First Mcsa; Sikyetki, ctop First Mesa;
and Awatovi and Kcweioku,on the cdge of Antelope Mesz above the Jeddito
Valley. There scems to' bc some question as to whether Sikyatki actusl-
ly was still occunicd; thcere is the pogsibility thot, as in Ciboln,
there werc actuzlly only six towns of Tuscyan and that the Speniards
were mistaken or misled in saying therc were seven.
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Oraibi is still in the same location, though nearly deserted now.
Shongopovi, Mishongnovi, and Walpi moved up onto the mesa-tops in the
17th century. Awatovi, the last of the Jeddito pueblos, was destroyed
by the Hopis 1in the winter of 1700-1701. Sikyatki and Kawaioku evi-
dently were abandoned during the second half of the 16th century.
Kawaioku apparently was destroyed by Tobar in 1540, and must have been
reoccupied,as Espejo found it inhabited in the spring of 1583. Kawaioku
was finally abandoned sometime before the arrival of Onate in 1598, 1In
contrast to Zuni, there are now several additional Hopi villages which
were not in existence in the 16th and 17th centuries.

The Rio Grande area was far more intensively and extensively in-+
habited in the 16th century than today. There were some sixty villages,
of which cnly sixteen survive (plus one pueblo, Laguna, established af-
ter the DPueblo Rebellion of 1680; and plus little farming villages
seasonally occupied from Zuni, Acoma, and Laguna). These protohistoric
villages extended from Acoma on the west to Pecos on the east, from
Taos on the north to below San Msrcial on the south,

Acoma, on its high mesa, still thrives, vying with Oraibi for the
title of the oldest continuously inhabited town in the United States.
Pecos was finally abandoned, in 1838, by the remnant of its once large
population, the seventeen survivors joining their congeners at Jemez.
Taos, with its two great terraced houses, still prospers, but the area
south of Isleta from Belen through Socorro to San Marcial,was abandoned
265 years ago.

Two entire tribes, or language-groups, disappeared between 1540
and 1800: the Tanos of the Galisteo Basin, and the Piros of the lower
river. In the 16th century there were sixteen Tiwa villages in the re-
gion of modern Bernalillo and Albuquerque; now there are two, Sandia
and Isleta, The Tewa and Keres tribes,occupying the Rio Grande between
the northern (Taos and Picuris) and southern Tiwa, have likewise been
reduced considerably. Mcdern Jemez is the lone survivor out of ten or
a dozen 16th century Jemez villages.

Coronado then found the Southwest occupied by sedentery, agricul-
tural Pueblos in essentially the same three areas as today, but with
many more towns, and much larger populations, in two of those arcas,
Cibola and the Rio Grande. The Hopi hasve more villages today than in
protohistoric times, but only a fraction of the 16th and 17th century
population,

Modern Southwestern Indians-include four groups in addition to the
Pueblos. These are: the Navaho, the Apache, the Yuman tribes of west-
ern Arizona, and the Piman tribes of southern Arizona. The Navaho were
originelly one of the many Apache tribes., They were not encountered by
Spaniards during the 16th century, appearing in New Mexico history only
after 1620, Yuman tribes on the lower Colorado were visited by
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Alarcon in his naval excursion up the Gulf of ({alifornia and the Colo-
rado River in 1540, but none of Coronado's main party went into Yuman
territory in western Arizona.- Real information gbout the Yumans begins
with the expeditions to western Arizona of Antonio de ZEspejo in 1583,
and of Don Jusn de Onate in the winter of 1674-1605, Coronado did pass
through southern'Arizona,_of course, Incidentally, after his return to
Mexico in 1542 the Pimans (Pima, Pepago, ‘Sobaipuri, etc.), -were not
visited agzin by Spaniards for almost exactly 150 years. The Coronado
documents give us very little-information about:the Pima. There evi-
dently was considerable contact z2nd intercourse between the Pima and
the Zuni.

The report of Melchior Diaz, on his reconnaissance in advance of
Coronado's army, makes. it clear that .not only had Pimas gone to Hawikuh
with the ncgro Esteban earlier in- 1539 but there were individuzls cmong
the Pima who hod spent years in<Cibola. Fray Morcos de Niza talked in
Southern Arizona in 1539 with an old Zuni - living among the Pima (or
Sobaipuri). e

Coronado neither encountered nor hecrd of Apaches in Arizona or
western New Mexico,unless possibly the primitive folk of Chichilticalli
"the most barbcrous people yet seen", wire, as has been suggested,
western Apaches. In the plains of e:stern New Mexico, however, on the
way to Quivira, he passed settlcments of the Querechos, very possibly
eastern Apaches. The Teyas, also nomads on the plains of eastern New
Mexico, perhaps were Jumsno Indians. These non-pueblo peoples are not
well known in early times. Considerable information is given about the
Pueblos, however, by the Coronado documents and by narratives of later
16th century explorers.. This ethnological knowledge can be supplement-
ed by arch=zeological data, from excavations and surveys at sites occu-
pied in that period.

The Pueblos 1in the 16th century lived in large, ~compact, flat-
roofed, several-storied villsges. They were farmers, growing corn,
pumpkins, and beans. They also huntcd deer and othcr.geme. They mode
a good deal of pottery of various sorts; they had stone axes, grinding-
stones, knives, scrapers, and.other tools, -2nd used the bow and arrow.
They wore garments of cotton and of skins, =nd ornaments of turquoise
and sea-shell, They had no metzl, no wheels or .vehicles, no fruit
trees, ‘and no livestock, though dogs and turkeys were kept. The Pueblos
are not all just clike today, and they were not all alike in the 16th
century. Each of the Pueble groups spoke a different diclect or lan-
gucge; there cre today six different Pueblo Indisn languages, of which
at least one is not ot ¢ll related to the others,

The Hopi cnd Zuni villages of Cibola and Tusayan, Acoma, and
sites east of the Rio Grcnde - Pecos and sites in  the Galisteo Basin
and the Salinas - were of stone masonry, plastered over with mud. lNMost
Rio Grande villages were built entirely of adobe, The Zuni were cremat-
ing their dead =2t this time. The others, as has =lways been normsl
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among the Pueblos, buried the dead, usually in a contracted position.

Cotton apparently was grown only by the Hopi and,to a less extent,
in Tiguex, +the other villages trading for it. The Zuni did their own
weaving, though getting their cotton from the Hopi. A later explorer,
however, in 1583, says the Zuni are poor, with little cotton, using
yucca-fibre blankets. Taos and Pecos, specifically, raised no cotton
and kept no turkeys. An interesting point, not mentioned in the Coro-
nado documents, is that the Hopi weré using coal for fuel at this time,
and had been since the 13th century, earlier than coal was generally
used in Europe,

Pottery differed between tribes or .groups, as it does between vil-
lages, or groups of villages today. Sixteenth-century Tusayan pottery
was very much like modern Hopi pottery,since the latter is an imitation
of the former. A Hopi woman was inspired by the pottery found by Dr.
Fewkes in the excavation of Sikyatki in the 1890's, The Zuni, having
given up glaze-decoration of pottery, were making polychrome ware simi-
lar to that of the Hopi. Acoma was making glaze-painted ware such as
the Zuni had formerly madé, and again made in the 17th century. The
Piro, Tiwa, Keres, Tano, and Pecos were all making the same sort of
pottery, with minor differences between groups: yellowish-white ware
decorated in slipshod manner with dark red paint and greenish to dark
brown glaze. The Jemez were making black-on-white pottery in the old,
prehistoric, haco-Mesa Verde tradition, and the Tewa were making a
black-on-gray ware of siailar derivation. There was considerable trad-
ing of pottery between villages, even over considerable distances.

Pueblo religion and coremonial evidently were much the same 400
years ago as today. Prayersticks and offerings to springs are mentioned
in the Coronado documents. The kivas of Hawikuh, however, are described
in &1l the Coronado documents as "hothouses" (estufas) used in -vinter
for proctection from the cold. There is little mention of religious use
of kivas; but use as men's "clubhouses" is indicated. Castineda says:
"There are estufas, or places where they gather for consultation....It
is a sacrilege for the women to go into the estufas to sleep." He adds
that the young men sleep in them, also any divorced men, and that the
women enter them only to bring food to the men. In an account written
200 years afterward, but based on the notes of Pedro de Tobar, the
men's-club idea is more fully stated: "The Indian men stayed theredays
and nights gaming, and the women brought them fcod." There is little
discussion in the Coronado documents of kivas of other pueblos, al-
though they are mentioned for Pecos, for Taos ("the largest and finest
estufas in the whole country"),and for Tiguex, the Tiwa villages around
Bernalillo and Albuquerque, Use of kivas for dances is, however, men-
tioned for "the Piros and for villages east of Rio Grande by Luxan 40
years later, in his narrative of the expedition of Antonio de Espejo in
1582-1583. Espejo also saw a snake-dance at Acoma, apparently compar-
able to the modern Hopi snake-dance. Luxan describes shrines among the
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Hopi and Zuni, and idols among the Jémez and:in villages east of the
Rio Grande.

Coronado and his men 400 years ago evidently  were forced to con-
sider the Pueblo Indians a fairly civilized people,despite their pagan-
ism and despite the"Spaniards' disappointment at finding ne "gold or
jewels, Coronado wrote the "viceroy from Hawikuh, "The people of the
towns seem to meto ‘be of ordinary size and 1ntelllgent “although I do
net think that tHey have the judgment and intelligence which they ought
to have to build these houses the way' they have......They are very good
houses. unkre ‘tlere are very good apartments and good rooms with corri-
dors...." Another document says, "The houses are too.good for Indians,
especially for these, since they are brutish and~ have no decency in
anything except in their houses," = Thesé remarks, and statements by
later explorers; arc pretty restrained, all things considered; more
tolerant than those made by many modern Americans,

We can only guess at the impression that was made on the natives
by these conquistadores, the first Europeans ever seen by the Pueblo
Indians. The Indians undoubtcdly wére amazed, probably:frightened, or
at least madc uneasy, - by the strange pale meny with beards, wearing un-
heard-of clothing, ecarrying strange and cffcct*vc weapons, and - travel—
ing by riding on huge dog-like crecatures., ~Often the Indians resisted
the Spaniards, always unsucccssfully; sometimes they cordially invited
them to visit, ‘We may imagine that they all heaved sighs-of relief at
Coronado's dbparture, and after a few years; thought no  longer about
~the strangers,' except as'a subject for reminiscing to the youngsters.
The visit of Coronado probably had very little effect on Pueblo culture,
even though a small’ number of Mexican Indians remained. Even after the
v131ts of Espcjn and others later in the century,the Indians probably
never env1sloned the two and one-half century domination of the South-
west by the Spaniards, 'which lasted from around 1600 until the arrival
at Santa Fe of Geheral Stephen W. Kearney with the Army of the West, in
the summer of 1846,
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NATURE ON THE AIR

By Ernest A. Rostel,
Information Specialist,
Rocky Mountain National Park,

While the Natiohal Park Service, for 4 number of years, has of-
fered naturalist programs to adult visitors, no special provision was
made for children and other youthful visitors to the park$ until Park
Naturalist Raymond Gregg, of Rocky Mountaln National Park, Colorado,
started a free junior nature school in June, 1938. The response was-
immediate, Here’not ohly was a solution of parents' problems to keep.
children occupied, but here, better yet, was an opportunity under ce-
pable leadership to absorb knowledge of and develOp wholesome interest
in the outdoors. The school was initiated on a. thrlcc-weekly schedule
with a beginning enrollment of nineteen students whose avid interest
assured success from the start. Much of this was due to the complete
absence of classroom atmosphere, and to actual visual and physical
contact with +the outdoor subjects. They learned how glaciers came
into existence and how U-shaped valleyS'weré carved down the slopes of
towering pesks. They were told how mountains were uplifted through
the ages to produce the present landscapes. = They learned the secrets
of trees and flowers and of the habits of the élk, deer, porcupine,
and other mammals, They made acquaintance with the birds and were
told how to identify them,

The Indians, who roamed the park lands years ago, became a leg-
endary part of the present when students delved into the fascinating
story of the aborigines of the Rockies. ' Visits were made to old camp
sites frequented by Arapahoe and Ute hunting parties in days before
white men came to the unexplored wildernesses of the West. The stu-
dents were. shown old Indian forts used when tribes made war on each
other for possession of choice hunting grounds. There they saw rock’
fortifications in place, much as they were when red-skinned warriors
built them so many years ago. In contrast to the towering heights of
the Rockies, the youngsters studied the tiny denizens of the insect
world and learned how "bugs" carried on their short but active lives.
Such inanimate subjects as rocks became living symbols of nature's un-
ending industry.

It soon Dbecame apparent that +the teaching plus entertainment
quality had value too great to be confined to the outdoor classrooms,
The National Broadcasting Company, through Station KOA, in Denver,
asked whether the National Park Service would be willing to cooperate
in the production of a network program. A preliminary audition tran-
scribed for New York City and Denver NBC officials was sufficiently
convincing to have the programs scheduled for +ten weeks from coast to
coast, Entirely unrehearsed and presented without the preparation of
advance script, the spontaneous, 1lively radio presentations were en-
thusiastically received in all parts of the United States, especially
in the larger centers of population, such as New York City, Chicago,
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and Boston. During the present season the broadcasts are given every
Saturday morning, from 9:15 to 9:30 (MST) over the NBC Red networks,
The series will continue through September 7. Back-pack  portable
short wave radio transmitters ‘“pick up"™ the class as it studies natu-+
ral history subjects along the streams, through ‘mountain forests,
across flowered meadows, or even on mountain summits., Radio listeners
are theoretically "eavesdropping™ on the interesting informal discus-
sions between the students and the park naturalist. Recently,Natural-
ist Gregg was discussing the habits of packrats and how they occa-
sionally drive a hard bargain in trading objects. This "animal with
a hobby" was compared to David Harum who was described as a "sharp
horse-trader" who frequently put over a "slick"deal. Immediately one
youngster piped up: "My Grand-dad is just 1like that,™ During one
broadcast, the park naturalist was describing the Alpine Fir, bearing
upright cones, as "a Christmas tree with its own candles." A girl in
the group interrupted to tell how her grandmother had set a Christmas
tree afire by using candles. The little student was told that the
fir's "candles" do not start fires, but that man's carelessness with
fire has resulted in the destruction of many thousands of forest acrec,

Much of the success of the program in holding audience interest,
and a large measure of its educational quality results from the natu-
ralist's apt use of metaphors, such'as, the limber pine, "with no

bones in its arms"™; morning primroses, "flowers that blush"; badgers,
"flat as a pancake"; martens that "look 1like a fox and act like &
squirrel"; blue spruces that "powder their noses"; golden banners,

flowers that bear "gold above ground and gold below." Through use of
such entertaining illustrations, the students absorb knowledge of nat-
ural history without realizing they are being instructed, There is
more of the feeling of meeting and getting acquainted with new and in-
teresting friends,

The school sessions ¢over about two hours each and are devoted to
short hikes, nature games, contests, and hobby studies. Students are
required to attend a minimum of five meetings or hikes to qualify for
certificates awarded to those who have acquired a satisfactory funda-
mental knowledge of various nature subjects, Certificates are awarded
for such subjects as general nature study, +trees, flowers, insects,
mammals, birds, glaciers, park geegraphy, first-aid, and Indian study.
For the general nature study certificate a student must present-a sat-
isfactory knowledge of five trees, five flowers, five birds, five
mammals, five peaks, three kinds of rock, three shrubs, three first-
aid methods, three insects, and two Indian tribes, Tests irere given
orally during the early phases of the school until volume necessitated
a mimeographed objective test, Requirements for the specialized sub-
jects necessitate special study on the part of the students, For the
Flower Study Award, a thorough knowledge of twenty-five flowering
plants is required. In tree study, students must know intimately
eight conifers and four hardwoods.During the first year of the school,
1938, a total of 110 certificates, attractively prepared and printed,
wag awarded to students, including forty-one for the general test.
The enrollment represented over twemty states.
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The school was planned to present nature subjects in a novel and .
unorthodox manner, This approach has not only been successful from
the standpoint of children in actual attendance, but also in connec-
tion with the un-numbered radio "students."™ While the classes are
gauged to the dinterests of children, the radio presentations have
proved that they have definite interest for grownups. Typical of the
comments received were the following:

"] have been in your unseen audience on geveral occasions and
each time I felt as if I were out on the hillside or meadow with you."

"Mr. Gregg has rare ability in putting the facts of nature in an
attractive way that catches and holds the attention of the boys and
girls. And also they are of interest to the boys and girls of more
years,"

" "They are very -educational and so interesting to adults as well
as to children. I am 74 years old Dbut learned things about the
grasshopper today. I hope the program continues."

"I have listened with keen interest....and wish to thank you for
all the new ‘facts in nature brought to attention....I am a teacher in
the Chicago Ilementary Schools and use your material to good advan-
tage."

From an inmate 1in a Pennsylvania penitentiary: "Being an ama-
teur naturalist, I find that the Nature Sketches will be a great help
to me, and many others. I also want to thank you for bringing nature
closer to man."

Mimeographed material related to the radio programs is being
distributed to listeners who send a request to the Rocky Mountain Na-
tional Park, Estes Park, Colorado,

In addition to the Junior Nature School, Naturalist Gregg has
initiated another educational service for young visitors -- ©boys of
'teen age interested in nature hobbies and outdoor interests. Nature
scouting was introduced during the 1939 travel seasot,. The idea is
bazsed upon graduated achievements 1in mountaineering, nature study,
first aid, pathfinding, camping, woodcraft and technical skills. Boys
from 12 to 18 years of age are eligible, with no cost involved except
a minimum expense connected with special handicraft work. The latter
is optional among requirements for advancement in the organization.
The park naturalist and his staff are assisted by a group'of counsel-
lors, certified examiners for the Boy Scouts of America, thus ena-
bling boys to continue regular Scout advencement work parallel with
achievements in the degrees offered by Nature Scouts. Activities are
primarily out-of-doors. Last year plans called for a half-day hike
or similar outdoor activity each Tuesday. On most Thursdays, all-day
hikes were conducted, Occasional overnight hikes were scheduled,
and a feature +trip for those properly prepared was the ascent to the
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14,255~-foot summit of Longs Peck. Saturday afternoons were devoted to
individual activities under the supervision of coundellors, with op-
portunity for craft, misecum, nature-trail, hobby, test, and advance-
ment work. ' '

"While the amount of time devoted to this program, with two hikes
each week and Saturday efternoon work may scem excessive for the num-
ber of persons served," Neturalist Gregg reports, "it may bec wcll to
say thet this progrom has every indicotion of growing until it cssumes
important stature, since it has strong appeal to boy interests.”

In zddition to the special programs prepared for young visitors,
Rocky Mountcin National Park hes complete schedules for adults. A
talk on glaciers is given each day a2t the Moraine Park Museum, The
building is situcted among some of the most remarkable glacicl remains -
in the Rocky Mountoins. Textbook cxamples of lateral moraines, hang-
ing valleys,U-shuped valleys,glocier lake-beds, roches moutonnces, va-
cated cirques, and small remnant glaciers are visible from the porch
of the museum, Thus is made possible ¢ clecar, comprchensive labora-
tory dcmonstrction using noturc's works as models., Increasingly popu-
lar arc thc guided hiking trips. On ssrly morning bird walks, ranger-
naturalists introduce the birds and thceir songs. Leisurcly two-hour
nature study walks are scheduled regulorly;, to provide for special
study of trces, flowers, gcologic fectures, or other natural history
subjects, Half-day ond zll-day hikes to points of scenic and scientif-
ic interest draw by far the largest following of any of the field ac-
tivities conducted by the naturalists, In grecat favor is a strenuous
hike to Tyndall ond Andrews Glaciers, It is not uncommon for the nat-
uralist to be accompanied by as many as scventy hikers who get a great
thrill from sliding over thc foce of Andrews Glacicr. They learn
about glaciers first hand by visiting them. '

‘In the cool of summer cvenings, ™wildlifc w-tch partics™ are pop-
ular, ecspcciclly those attempting observations of the wily beaver,
whose dams are familiar sights throughout the park, but who, them-
selves, arc not commonly scen. Often following campfire programs,
ranger-naturalists lead game-stnlking coarcvans to meadows where deer,
clk, and occasional coyotes cnd bob-cuts may be watched ot night with
the 2id of spot lights. On other evenings, lecctures arc followed by
"star gazing™, under the leadcrship of naturalists familiar with as-
tronomy,

Naturalist services start in carly June, rcach their greatcst ac-
tivity in July and August, and are discontinued in late Scptember.
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INSCRIPTION ROCK

By Robert R. Budlong,
Custodian,
E1l Morro National Monument.

The year was 1539; the location, somewhere in what is now Arizona,
The explorer, Fray liarcos de Niza, looked across the sun-parched land
toward distant Zuni. His long trek north from old Mexico was ended,
and the stories the Indians had brought into llexico of the existence of
walled cities in the unknown northern country were, after all, founded
on fact. The land toward which he looked, his Indian guides assured
him, was that of the Seven Cities of Cibola. He dared not go to it,
for,preceding him in the search had gone the Moor, "Estevan', or, "Ste-
phen", slave to the Spaniard, Dorantes. Stephen had reached the city
of Hawikuh ahead of Fray Marcos, only to be killed by its inhabitants,

The Friar made a small cross, placed it among a large heap of
stones, and then, in the name of the Viceroy kendoza, laid claim to all
that land and to the Seven Cities, and hurriedly returned to Mexico, in
considerable fear, bearing the tidings of his discovery. He described
the city as being larger than the City of Mexico; rumor had it that
precious stones and silver were there in plenty, and so, the following
year, Coronado and his army set out to reach the cities, guided by the
Friar, They found them, but what they found shattered the glittering
structures of their dreams, for the Seven Cities of Cibola were only
small farming communities of the Zuni Indians, and the gold and silver
and jewels existed there only in the imaginations of the Spaniards.

Further exploration of this northern country was made by subse-
quent expeditions, and in 1598 the first Spanish colony was founded in
the new land, the "new lexico", by General Don Juan de Onate. He be-
came its first governor. His 1little colony was established near the
Rio Grande, north of the present city of Santa Fe, and from this colony
Onate and his soldiers conducted explorations far into the land. 1In
1604 they marched westward to the Zuni villages, and on until they
reached the Gulf of California, which they thought was the ocean. Re-
turning in 1605, they reached a great mesa a day's march east of Zuni
where a large pool of water and an inviting camping spot tempted them
to camp. The Rock was soft sandstone, readily scratched. In a pro-
tected place on its base Onate carved in Spanish: "Passed by here the
Adelantado Don Juan de Onate, from the discovery of the Sea of the
South, the 16th of April of 1605." That inscription still exists., It
is but one of several hundred carved into the stone of the great mesa
known as El Morro, "thc headland", for the protection of which an area
embracing the Rock was created as El Morro National Monument, by presi-
dential proclamation in 1906.

Onate's inscription is the carliest to be found, but there are

other Spanish inscriptions, dating to 1774. This striking landmark,
some 200 feet high, with its pool of water to refrecsh the weary travel-
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er, . lay directly on the road developed by the Spaniards, leading from
Santa Fe to the Zuni villages. The 1nSﬁ11pt10ns were probably carved
with the points of poniards, and many of the Spanish soldiers, mis-
sionaries, and explorers-thus. recorded their trips. Some only carved
their names, some their names and the date; others laboriously carved
detailed records of their journeys, as had Onate. Many of these names
undoubtedly disappeared years ago, especially those carved in more ex—
posed locations, but today nearly 100 may still be seen.

Long befere the coming of the Spaniards, other men had inscribed
various symbols, and these also are still to be seen. They are petro-
glyphs chipped inte the stone by prehistoric Indians, probably early
Zunis, On top of the Rock lie two large ruins, covered with vegeta -
tion -- all that remains of two pueblos once inhabited by these pre—
historic pcople.: .They, too, drank of the water from the pool at the
base of the Rock, and their hand-and-foot trails leading down the face
of the Rock are still to be seen. A modern trail leads to the Rock
top and the visitor who climbs to it will see, scattered about among
the stones and traces of old walls, hundreds of fragments of pottery.
The ruins have not been excavated, :

While many of the Spanish inscriptions consist only of names and
dates, some are detailed accounts of early events of ‘historical impor-
tance, The Zuni villages figure proainently in these accounts. . Span-
ish soldiers went to Zuni to maintain order, for the Indians had been
conquercd by the Spaniards, and revolt was never far beneath the sur-
face. A Franciscan mission was founded at the Zuni village of Hawikuh,
the "Cibola" of Fray liarcos, in 1629, Governor Silva Nieto left an
inscription in the form of a poem, carved in the Rock that year, rela-
tive to the founding of that mission. In 1632, Father Letrado was
murdered there, as he attempted to persuade the Indians to attend Mass
the morning of February 22. The brief inscription carved by one of the
soldiers sent from Santa Fe to avenge the Padre's death is still leg-
ible: "They passed on the 23rd of March of the year 1632, to the
avenging of the death of the Father Letrado." '

Growing resentment among the conquered Pueblo Indians resulted in
the Pueblo Rebellion of 1680, when the Spaniards were driven back to
Santa Fc.  Many of them had been killed; Santa Fe was besieged by In-
dian: hordes and finally abandoned, and the Spaniards retreated to El
Paso to remain there for twelve years. Then camc the reconquest of
the Pueblos, under Gencral Don Diezo de Vargas., He, too, stopped by
the Rock, and left this inscription: "Here was the Gencral Don Diego
De Vargas, who conquered to our Holy Faith and to the Royal Crown all
of the new Mexico at his (own) expense, year of 1692,"

Hundreds of Amecrican namcs, beginning with 1836, are on the base
of thc Rock. In 1849 members of a military expedition from Santa Fe
into the Navajo country found the Rock and made sketches of many of
the carly Spanish inscriptions, Thcse were later reproduced by lithog-—
raphy as illustrations in the government report published concerning
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this expedition. Among the American names we find those of early ex-
plorers, soldiers, and settlers of historical importance. The name of
Lieutenant Beale recalls the experiment conducted by  the government
prior to the outbreak of the Civil War to develop a new type of trans—
portation across the dry country -~ the introduction of camels and the
use of camel trains. Lieutenant Bsale was in charge of this experiment
which did not prove successful, Some of the escaped or abandoried camels
wandered for years over the western desert country.

Back of every name lies some history, and the National Park Sérv-
ice is slowly tracing these people., Sometimes visitors will identify
a name, where the person who carved it left a date and the name of his
home city. liany persons believe that these 1nscr1ptlons, some of them
over 300 years old, will last indefinitely. But erosion goes on con-+
stantly, ‘and names that have been carved where ' they are exposed.to
severe weathering are rapidly disappearing.,  Pcrhaps the early Spanish
inscriptions will last for a great many years, for they have lasted as
long as they have because they were carved in protected places, where
erosion takes place very slowly. Nevertheless, rock-falls occur with
regularity, especially during the spring and fall months, and it is al-
ways possible that some inscription may bce destroyed. Each inscription
is being photographed and thcse photographs are filed, but a picture
does not’ give an accurate idea of just how the 1nscript10ns apycar upoh
the stone.

The Service is making exact dupllcatcs of the oldest of these in-
scriptions, cast in plaster from moulds made of latéx. These casts are
50 pcrfect that every sand grain 1is reproduced in the mould.,  Liquid
latex is applied to the surface ' of the Rock and successive layers are
built-up until the desired thickness is obtained., After about 48 hours
this hardens sufficiently to be stripped from the-stone, and there re-
sults a perfect rubber mould of the surface of the stone and of the in-
scription. Mcthods are being devised to bring out dim tracés of old
inscriptions that are hidden by the drip of clay down the facc of the
cliff, A wealth of history is recorded here. Who knows what new in-
scription may some day be found, and what new stories the Rock may yct
tell?

With the creation of the national monument in 1906, ‘further carv-
ing of names became 1llegal but in spite of this, vandals destroyed
many old inscriptions. Some of this destruction seems to have been de-
liberatc; 'some was just the result of thoughtlessness bn the part of
pcople who carved their own names into the stone, or who scratched the
Rock to test its hardness.
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CANYON WONDERLAND

By Norman D. Nevills,

(Mr. Nevills, a resident of Bluff, Utah, is a
veteran explorer of the canyons. of the Colorado,
Green, and San Juan Rivers. He planned teo lead an
expedition down thesé streams in three specially
designed boats, leaving Green River, Wyoming, in
late June, and hoping to arrive at Boulder Dam the
latter part of August. The purpose of the trip is
to make botanical and geological observations and
collections, and to endeavor to locate a huge nat-
ural bridge in Utah which Mr. Nevills says he has
been led to believe will "dwarf" the natural Rain-
bow Bridge in that state, The Rainbow Bridge is
309 feet high--Editor.)

It has been my good fortune to cover rather thoroughly the pro-
posed Escalante National Recreational Area jin Utah.  This area, in one
of the most, roadless sections in the United States, . is a part- of the
Colorado River Basin, which includes Grand Canyon Netional Park, Boul-
der Dam National Recreational Area, &and Dinosaur National Monument.
The 2,000 square miles are directly &associated , with the Colorado,
Green, and San Juan Rivers. ~Commencing'on the Green River, at influ-
‘ent San Raphael River,.. a rough parallel to the Gréen extends to the
confluence with the Colorado River. The llne on each side is approxi=
mately 6 miles from the Green River at all p01nts. - From Moab, Utah,
" bridge crossing of the Colorado River, commences another parallel 81m-
ilar in bounds to that on the Green, extending also’tq.the Green-Colo-
rado junctiom, 68 miles below, From the. junction, the line extends
from 6 to 10 miles.on each side of the combined rivers, and on the
~east, goes south to a point on' the San Juan River at the Clay Hills.
The boundary then follows the north bank of the San Juan River to “its
junction with the Colorado River in Glen Canyon. The west line, south
from the Green~Colorado junetion, extends back 6 'to 10 miles, and goes
as far down as the point below influent San Juan ‘known as the "Cross-
ing of the Fathers." Here, in 1776, Father Sllvestre Velez de Escal-
ante, guided by Indians, made the first crossing of the Colorado River
by white men. From this early Spanish padre-explorer comes the name
suggested as the most fitting for this proposed national recreational
drea.

My exploratlons by boat through the canyons - and gorges of the
Colorado, Green and San Juan Rivers, lead me to believe that there is
no sectlon ad jacent to any of these streams that offers:such a tremen-
dous fleld_of scenic and general. 1nterest. ..Look .down ,up, or straight
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ahead - there is a combination of all possible types of views and for-
mations,

The road problem has rcceived considerable study, and preliminary
surveys indie~te construction is fcasible. The grect mesas that reach
out to all strategic points are well adapted to rocd building. Navi-
gation of the streams is safe and praetical. Between the junction of
the Colorado and Grecn Rivers, and Glen Canyon, lics 54-mile-long Cat-
arcect Canyon. This is -the only stretch that requires a specialized
type of orgecnized boating, equipped to-handle rapids and rough water.
On all the other sections many types of craft arc practiczl, and right
now are actually in usec.

Few ploces in  the world have +the high, sheer, orange-colored
walls found in these canyons. . Their complicated twists and windings
mnake for constant wonder in their éver-changing tapestries, formations
and colorings. Mountzins, descrt, formideble canyons; natural bridges
and arches of stonc; prchistoric paintings and dwellings; glorious
canyon~-descrt florojmountain shecp and innumcrable decr; vast panoram-
ic displays and intriguing historic intercsts -- therc is a bewilder-
ing array of attrcctions.

Dead Horsc Point is cceessible by ro2d from Moab, Uteh. This
promontory on a grcet mesa, towering over the Green and Colorado
Rivers from o hcight of 3,000 fect, gives an unequalled view of the
canyon country, Here, 1in one cncompassing panoramd we can see the
great gorges of the two rivers for 70 miles, From the La Sal Moun-
tains on the east, to the Henry Mountnins on thc west, lie these can-
yons, the adjoining country broken up and criss-crosscd by other can~ .
yons where sandstoncs and shales have been croded into spires, caves,
and other formations., Exploration has revecled that the whole of the
proposed Escaleonte area is made up. of this and similar types of forma-
tion.

The canyons of the three rivers are subdivided into groups of
canyons, These subdivisions are marked by geographical changes that
renge from 10 miles to several hundred miles in length. Thus, leaving
the influent San Raphael River, on the lower Green River in Gray Can-
yon, we immedictely entcer Labyrinth Canyon, marked by its 50 odd miles
of windings and turns bectween shecr sandstone walls, The bends ap-
proximately double the distance the river has to travel in its south-
erly course. The generzl cffect, with the orange-colorcd walls, inter-
spersed with laycrs of variegated shale, 1is beautiful and interesting
Therec are many dcer to be secn, and all along are cvidenccs of the an-
cient cliff dwecllers and their work. In this section of Labyrinth
Canyon 1lies fcmed Bow Knot Bend, where the river, over a circular
coursc, doublcs back to within a few hundred fect of itself. This
thin wall dividing the strcam has been cut to form a saddle which a
few minutcs' climbing cosily conqucrs. ' Here an  exceptionally fine
view of the river and canyon is afforded, and it is most interesting
to sece the boats finally heave in sight after teking 7 miles to gain a
point that took us but a few minutes of climbing.
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A few minutes' scrambling gocts us to the boats, and before long
we are reaching the next canyon of this series. The river here, as we
will find below, is unbroken by any riffles. Clear fresh water can be
replenished at many of the latéral canyons we pass, A breaking down
of the formation on both sides, with an immediate resumption of an
even narrower walled canyon within a half mile, marks the entry into
the next sub-canyon, Stillwater, Now the walls have grown closer.
Their height, 500 to 700 feet, remains the same, but the complete
sheerness gives an illusion of even greater height. ~The river, now
eonstricted to a 200 to 250-foot channel, is a silent, smooth, appar-
ently unmoving body of water. The effect of no motion is swiftly dis-
pelled upon observing the banks of the stream. The river slides by
effortlessly as the 6~-mile current hurries cn to join the Colorado
River below, Deer are to be seen in +this canyon, on the willow-
fringed bars adjoining side canyons,

As we go further south the difference in vegetation is noticeable,
These sheltered canyons are abundant in desert <flora whose unique
setting present a beautiful and remarkable sight. From close by the
water's edge, to a precarious perch on a small projecting 1ledge high
ebove, the canyon discloses a wealth of plant life. Names of past
voyagers through these canyons are occasionally seen inscribed on the
walls, and it calls to mind the experiences of these early travelers
who endured such hardships to "run the Colorado." Before the perfec-
tion of the present type of cataract boats, canyons such as the Cata-
ract below, offered dangerous and more often impassable obstructions
to boats and men. Prospectors and trappers, both in search of new
fields of exploitation and adventure, would, in pitifully unfitted
boats, set out, never to be heard of again. The 50 miles of Still-
water Canyon being gained, we arrive at the junction., Here, to facil-
itate description, we will use the Magic Carpet to be transferred up
to Moab, where we can commence again down river, and thus maintain a
more logical order of progress through the canyons.

At Moab, often called the "Gateway to the Grand Canyon"™, the
"river is spanned by a bridge. The tovm lies in a valley through which
the Colorado flows, entering into the canyon literally at the edge of
town. From the high orange-colored sandstone walls comes the nane
Qrange Cliff Canyon, the first major sub-canyon in the series leading
to the Grand Canyon proper. Our course is devious, though the bends
are on a larger scale than on the Green, Here we find ancient ruins
and pictographs. The flats and bars are grazing spots for deer. Sev-
eral natural bridges are easily reached from the main canyon. In the
eourse of our next 68 miles to the junction we reach many places where
Dead Horse Point can be seen 3,000 feet above. All too soon we reach
the confluence of the two rivers, and here, changing to cataract-type
boats, we set forth on an entirely different tyne of navigation and
Vlater.

For the next 54 miles the combined force of the two rivers is ex-
pended in a mad dash down steeply inclined Cataract Canyon, with great
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roaring cataracts and rapids every mile or so., OCnly well -equipped
parties with good 1leadership can make the descent. Eight days are
generally used in going through, The compensations for the efforts
expended are tremendous. Here limestone formations predominate, and
their jagged, bold escarpments, combined with the sandstones and
shales, make a deep setting for this big river,  Mountain sheep are
now found, and, .startled, they bound up the sgries of ledges’ with
amazing speed and grace. Nowhere in the whole series: of canygons, lest
it be the San Juan, are the walls so towering, rugged, and splashed
with "color, Some of the 1lateral canyons : of Cataract are densely
filled with cliff dwellings, their very remoteness having kept. them
inviolate all these years,

At Mille Crag Bend, so named by Major J. W. Powell in 1869, be-
cause of its outstanding number of crags and spires, the foot of Cata-
ract Canyon is terraced from the water's edge to the top of the cliffs,
Comes now a 1l0-mile strctch of closely walled sandstone canyon called
Narrow Canyon., The water has lost .its desire to be.wild, and again we
float on a smooth-flowing stream, The terminus of Narrow Canyon is at
influent Dirty Devil, or Frcmont River, also the head of 175-mile long
Glen Canyon, whose stretch of smooth water extends to Lees Ferry, at
the head of Merble Canyon., For the next 140 '‘miles, to the Crossing of
the Fathers, and the southern boundary line for the proposed Escalante
National Recreational Area, the Navajo sandstone is predominant. There
are crches, dells, glcns, natural bridges, towering spircs, and bril-
liant rcdbud trees. The water is smooth, ond we aré often stopping to
cxplorc some of the mystic-looking side canyons that extend back con-
‘siderable distances with high walls that can be spanned by extending
onc's arms. Hidden Passage Canyon and Music Templc -are but two of the
sidc eanyons that never fail to thrill a visitor. At Hole-in-the-Rock
we sce the river crossing of the 0ld Mormon Trail from Escalante to
Bluff, Throughout the ‘length of Glen Cenyon there are. innumerable
prehistoric ruins and pictographs.,  Occagionzlly the canyon enlarges
to permit views of the Blue, Henry, ornd Navajo Mounteains,

After the San Juan River is passcd, & striking picturc of Navajo
Mountain warns us of cpproach to Forbidden Canyon, eosy trail to the
Rainbow Bridgc. From here, an hour's walk.slong a clcar stream brings
us to Nonneshozie, Returning to the river, it isn't long beforc we
approzch the El Vado de los Padres, or Crossing of the Fathers, It
wos & well-choscn place to ford animals, for but few places in thesc
canyons arc subjcet to approach from two sides ot a common point,
From hore we see the high mesas c¢npoed with great chocolate-brown
buttcs that look down on us from 3,000 fcet.

The trip from Mcxican Hut, Utah, down thc San Juan and Colorado
Rivers is the Dbest approach to that part of the San Juan Canyon in-
cludcd in the proposcd Escalantc National Recrcational Area, The San
Juan River, sceccond largest tributary of the Colorado River, has, in
its coursc of 113 miles to the junction in Glen Canyon, a combination
of 21l the featurcs found in the other two rivers. Not cven the Grand
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Canyon can boast of one unbroken wall rising 2,000 feet sheer from the
water's ‘edge. There are mountain sheep'here.

- Our boundary line cpmmences 50 milés up from the‘junction in Glen
Canyon, so, at Clay Hills we will take up the journey. ~The little ex-
plored Clay“Hill country is composed of the wvariegated , shales of the
Chin Lee’ formation, making literal hills of coilors Around them are
isolated, wunclimbable mesas, sheer walls rising abruptly a thousand .
or more feet., Leaving the Clay Hills,the river enters a narrow sheer-
walled canyon of brilliant rose color. Directly the canyon gives way, .
to another open stretch made prominent by the Clay Hill formation,
Again the river enters.a canyon, enclosing it to thé junction. This
time we are between the walls of Navajo sandstone, the canyonmuch
narrower than in Glen., The formations lend themselves to a scenic
display of coloring and architecture that is unlimited in"form and de-
sign, Great arches and caves look out upon the river, flanked by
towering monoliths, ‘with sometimes a natural bridge seen on the. very
rim of the canyon. Redbud trees are plentiful, - and the desert-canyon
vegetation is ebundant., The redbud trees, blue sky, rose walls, and
tannish water combine to form a glorious combination of color.  Round-
ing a bend,high walls are seen ahead, followed by a sight of the Colo-
rado River flowing majestically pnst.

This is the canyon wonderland - a huge roadless, area that is su-
perbly beautiful, It is almost entirely publicly-owned. The .publiec,
though, 1is deriving scarcely any benefit, * for only .a very few people
have been there. Roads are needed to make it accessible, just as
roads had to be provided before the Grand Canyon could he "opened."
People from throughout the world - several millions of them - have
gained inspiration and education from viewing the Grand Canyon. The
same will be true of the Escalante region, after accessibility is pro-
vided. Roads will come when the area is linked into the National Park
System, as it should be, to prevent commercialization and to assure
its preservation in a natural state, It should be kept unSp01led and
it should be made .available to all the people.

I have merély touched on the many interests that are here and I
have attempted to descrlbe, only very brlefly, the-.seemingly unlimited
combinations of scenery. It is'my belief, +though, that these 2,000
square miles in Utah comprise a potential national recreational area
that will surpass anything of the kind anywhere.
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THE GOLIAD RESTORATION

By Roland E. Beardsy
Senior Forecman Archaeologist.

An 18th century frontier picture is being recaptured, in restora-
tion of the kission Espiritu Santo, near Goliad, Texas. The projcct,
which has been under way for 5 years, 1s being carried out by n company
of Civilian Conservation Corps veteran cenrollees, working under supcr-
vision of the National Park Scrvice. The arcas immediatcly surrounding
the mission are of interest not only as the scecne of important military
strugglecs but as a Spanish Colonial towmsite. A rarc opportunity is
afforded for preserving the remains of three important phases of Span-
ish colonial life: military, religious, and civiec.

The procedure followed in the restoration work, briefly, was first
to determine the ground plan of a building. Details of the building,
such as position of doors, windows, floor level, types of floor, plas-
ter and color decoration, door and window decoration, ond hardware,
were then determined from the excavation work as completely as possible,
A search was made of all cvailable records for a description of the
particular building. A drawing was then made of the building. Details
not revealed in excavating or given by records, but clearly apparcent to
architects, werc filled in according to prccedent of the time, These
preccdents are supported by more than 1,200 photographs of mission
buildings of the Southwest and of kicxico, Archacological cvidence and
historical description were at all timcs given prccedence.  The Span-
ish type furniture that has been placed in the restored buildings was
made by the CCC.

This portion of the coastal country of Texas has been of histori-
cal interest since the scttlement of the French colony by LaSalle. In
1685 LaSalle attempted toestablish a colony and built Fort Saint Louis,
under the French flag, on Garcitas Creek, approximately four miles from
where that stream empties into Lavaca Bay. The Spanish had claimed the
land west of the Saobine River since the De Sota and Coronado expedi-
tions of more than a century earlier., Learning of the French activi-
ties in Texas, the Spanish sent an’ expedition under the direction
De Leon, with instructions to destroy thc French fort and to drive the
Frenchmen from Texas. When De Leon located the fort in 1689 the hos~
tile Indians and internal strifc had alrcady accomplished the task he
had set out to do.

A few dccades later French aggression west of the Sabine River, in
the eastern part of Texas, again incitcd the Spanish to defensive ac-
tion., In 1722 +the Marquis de Aguayo cstablished a presidio called
Nuestra Senora de Loreto on the cxact site of Fort Saint Louis., A short
distance from this presidio, on the opposite side of the river, a mis-
sion was built and named kMission Espiritu Santa de Zuniga. The presid-
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io and mission remained there until 1726, when they were moved to a
site on the Guadalupe River, twelve miles above the,present city of
Victoria., Although only 30 miles from the original location, the In-
dians were less hostile, the farming conditions better, and a more de-
sirable sitec was sccured for the buildings. Stonc buildings were con-
structed and an attempt was made to dam the river Irrigation canals
werc dug for the wide fertile valley, Many old stone walls and traces
of canals may still be found. They arc protected from rclic-hunters by
the present land owners., In 1749 the presidio and mission were moved
to the San Antonio River, and finally located a mile south of the pres—
‘ent town of Goliad., Thc latter location of Presidio La Bahia (Nuestra
Scnora de Lorcto) and Mission Espiritu Santa (de Zuniga) placed them in
the bounds of ‘the Spanish colony of Nuevo Santander,

Jose de Escandon, the Colonial Governor of Nuevo Santander, exer-
cised a rigid policy toward subduing thc Indians., Because Father Juan
Joseph Gonzales, principal missionary at lilssion Espiritu Santo,failed
to accomplish the purposc of the Governor, an effort was made to move
the Karankawa tribes to San antonio. A controversy arose which result-
ed in the establishment in 1754 of anothcr mission, Nucstra Senora del
Rosario, four miles to the west of iission Espiritu Santo on the San
Antonio River., Thus the carly settlcment of Goliad was made up of ci-
vilian population, Presidio La Bahia, liission Espiritu Santo, and Mis-
sion Rosario,  Presidio La Bahia had a garrison of approximately 300
soldiers. MKission Es$piritu Santo administecred to some 300 Indians of
the Aranama, Tamique, Piquianc, and Manos de Pcrro tribes. Mission Ro-
sario administcred to some 400 Indians of the Coxane, Guapite, Caranca-
guase, and Copane tribes. The civilian population was made up of trad-
crs and adventurcrs who were normally found nearby. There is little
doubt as to the importance exercised by that scttlement in the economic
and social development of Texas,  Although the climate was dry for a
long period of the year, an attempt was made to grow grain and vegeta—
bles during the wet scason. The good grass of the broad rolling plains
which extended almost to the river banks, afforded ample forage for
stock and cattle raising. Ranching bccame the chief industry of the
mission, In two decades after the establishment of Mission Espiritu
Santo on the San Antonio River "the herds of cattle numbered more than
15,000 branded animals, and there was a considerably larger number run-
ning wild and unbranded,"

During the first 20 years on the San Antonio River the two mis-
sions and the presidio showed continued progress. From 1750-to 1770
conditions for raising cattle were favorable, and the hostile ‘tribes of
Indians were roaming clsewhere, Cooperation from the presidio command-
ers and aid from the Spanish government were sufficient and the mis-
sions prospered., Following 1770 the pendulum began to swing in the
other dircetion, The mission priests and thie captains of the presidio
becamec unfriendly and quarrelsome among thcmselves; each incident at
either the. presidio or the mission resulted in "passing the buck." The
Indians, tiring of thc restricted life at the mission, would wander
away to the seacoast in small bands for long periods of the year, and
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the herds were left unattended. In the name of His Majesty, the King
of Spain, the presidio commander laid claim to all unbranded stock.
Citizens, army captains, soldiers, and Indians began a general "grab"
of all unbranded stock. Marauding bands of Lipan and of Comanche In-
dians drove. away or killed many cattle, sheep, goats, and horses., By
1784 the chapel of Mission Espiritu Santo was in such a poor state of
repair that it was abandoned for religious services. Money for the up-
keep of the mission was slow in arriving, if at all. The padres pleaded
in vain for aid in the task of +trying to Christianize the Indians and
in carrying on other work of the mission. In 1794 Mission Espiritu
Santo and Mission Rosario were officially abandoned., The Fathers, how-
ever, continued to administer to the spiritual needs of the Indians for
more than a decade longer at Mission Espiritu Santo. The Indians of
Mission Rosario were moved to the Mission of Refugio.

For two decades following the turn of the century Spain was in-
volved in Buropean trouble +to such an extent that her colonies in the
western hemisphere were neglected, Louisiana had fallen into Spanish
possession and the French were no longer a threat from that direction.
Discontent grew, and was cultivated, among the colonies. Many colonies
seized the opportunity for attaining independence. "Liberators" began
to appear in Texas as early as 1812, La Bahia, being an important mil-
itary objéectiwe, was the scene of four engagements. Gutierrez and
Magee, on the Texans' side, engaged the Spanish under Salcedo, in 1812.
Colonel Perry, supposedly for the Texans, was defeated by the Spanish
under De La Hoz near La Bahia in 1817, In 1821 Dr. James Long unsuc-
cessfully sought to set up an independent Republic of Texas and made La
Bahia the first objective in that, his second campaign. The battle of
greatest importancé took place in 1836, 1In the early part of that year
a group of approximately 350 Texans,undeér Colonel Fannin, was defeated,
taken prisoner, and executed. Anappropriate monument now marks their
common grave.

The historical facts and importance of the town of La Bahia, and
the civilian population around the old Presidio La Bahia, have received
far less attention from historians than have the military and religious
sides of the picture. The town consisted of soldiers' families, trad-
ers, frontiersmen of questionable past, and adventurous ranchmen. The
peak of its population, estimated in various documents as from 800 to
2,500, was reached before the Texas Revolution. The foundations of
meny stone houses, and the crumbling walls of a few, still border the
dim street lines. Records, however, show that most of the houses were
of wood and adobe. One of the sites is by legend the birthplace of Gen-
eral Ignacio Zaragoza, who led the Mexicans against the French in 1862,
liberating Mexico from the invaders. Census and property records date
back to 1791. Archaeological work has revealed that necessary tools of
the time, such as guns, powder measures, knives, dishes, spurs, etc.,
were often of the best quality, tastefully decorated.

Since the end of the Texas Revolution ‘the history of Gbliad and
the adjacent area is the history of any small Texas town. During the
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days of the Republic a new settlement was formed a mile.to the north:of
0l1d Goliad (La Bahia) where the Anglo-American population laid out a-

townsite, t0 which most of the Mexican population moved,  In 1933 the
only remains of the mission were the fcur quedrangle walls, a room ap-
proximately 15 by 15 feet of one stone building, and a portion of the-
wall of the same building. All the other buildings and portions of the
walls of the quadrangle had been reduced below gpound level by treasure

hunters and by people with the rock-garden complex. The prior owner.
stated, after the area had become a state historical park, ‘that his

father sold the rocks of the old buildings, even to the foundations,

The local park board, with the aid of the federal government, made
a start in 1933 .'in the preservation of the site by erecting a building
on the remaining visible foundations. .  The portions of the original
building, mentioned before, were incorporated, intact, with this build-
ing. When the National Park Service, with a company of Civilian Conser-
vation Corps enrollees, took over the work in 1935, means wecre made
available to approach the problem from the research angle, . A.careful
excavation was made of the entirc drea. Complete records were made of
progress of the work and of old foundation .lines &and artifacts, Photo=-
graphs werc made of all important finds and of progress and wmethods of
excavation, "Historians searched records of the library of .the Univer-
sity of Texas, the Bexar Archives in San Antonio, privete library docu-
ments,and the records in Mexico City and in the old churches of Mexico,

The only building, or group of rooms, left standing a centurycgo
was deséribed by a traveler who stopped at the mission 1in the early
part of the 19th century. Two rooms of this group of rooms were still
standing, and used as a barn within the memory of living men. The plan
of some buildings was sufficient to identify them as to original use,
Documents’ have been found giving the relative position of most of the-
buildings, as well as their size, Thus onec by one the structures were
identified., When the excavations were completed and records pieced to-
gether, the story of the occupation of the site unfolded. Wooden- struc=<
tures of Espiritu Santo enclosed by a roughly built, double-walled,
wooden stockade approximately 100 varas square werc first built, Lster
as the mission prospered and time allowed, the woodcn buildings began
to be replaced by more permanent stone structurcs. The first stone
structurcs were in alignment with the wooden stockade walls. While the
wooden buildings woere being replaced by stonc construction a new plan
was initiatcd whcreby the quadrengle wallscnclosing the buildings would
run north and south, cast and west. Stone walls of buildings alrcady
complected were left in alignment with the old wooden stockade walls,
Wells of buildings constructed latcer werc skewed around to run north,
south, ecast and west, 1in alignment with the newcr stonec quadrangle
walls,

When ot its hcight of prosperity the m .sion was "in thc form of a
quadranglc, with its corrcsponding protcc’ ng walls cntirely cnelosing
it (thc whole mission). Adjoining (thesc walls) arc houses, or living
quarters, for thc Indians, which are & ailar to thosc of the other
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missions, and are made of stone. Some have flat roofs, (flat roofs of
mud and brush), and others with roofs of grass or straw. The house for
the priest, wibh corresponding rooms and offices of the community, and
the church and-:sacristy adjacent to it are all mnde of: stone and mor-
tar."

The Missioh Roscrio, although under différent  management, was
closely associnted - with Mission Espiritu Santo, and a record of its
rise and deoline closely poarallels that of Mission Espiritu Santo.. The -
Mission Rosario - buildings were of stone, large and. ‘well constructed.
Since praotically no archaeological work has been done there, 1little
can be -said concerning the ground - plan of buildings ‘and culturel re-
mains, As early as 1830 the only remains of Mission Espiritu Santowere
"six rooms of stone almost in ruin, without any doors. They are used as
2 house for the Padre: living room, zaguan (grenary), and & patio with
a stone wall. All was about 20 varas long and 15 varas wide. A stone
wall in a squarc around thc whole fabrica (the entire establishment).”
In 1850 the lorgest of thesc rooms had been repcired and was used 2s a
dwelling. Most of the stone of the crumbled ruins was' used Tfor the
construction of Aranama College, 200 feet castward from' the quadrangle
of the mission. The only building thcen remaining was renovated and used
by thc collcge, which ‘ceascd operation in 1861. This building was used
from 1861 until 2bout L920 =2s o residencc and "as & hay barn., After
1920 it fell into -compléte ruin, '

A cross-section of thc voerious phases of life at - Espiritu Santo
Mission was pieced together from the excavations.” Industriol life of
the mission hinged zaround ranching,as suggested -by tons of cattle bones
covering the crea a2t thc occupation level of the mission period.. Hun-
dreds of flint hide-dressing tools, bone awls, flint knives, several
dozen stecl knives, Spanish bridle bits, 4and Spcnish-type spurs, were
found. Features of domestic life ihcluded firc-pits 1lined with baked
clay, largc tile-lined ovens, crude Indizn pottery in profusion, and
decorated Spanish pottery of the 18th ceéntury. Hammered copper kettles
copper ornaments sof vorious uscs, ‘including finger rings, Dbracelets,
anulets, and pendants,” were unearthed. Quantities of beads a2nd a fow
crucifixes were found associated with many of the . seventy-five human
ckelectons discovercd and removed. Some of thesc articles crec signifi-
cant becausc .of their scarcity. A humen tooth pendant was of intercst,
there being only - two known to bé on rcecord in the statc; and also the
baked clay whistlces, rare Indien artifacts’ in this part of Texas.
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1,Region III Headquerters
2.Bandelier National Monument
3.Chaco Canyon National Monument
4,E1 Xorro National lionument

5.Gran Quivira Netional Monument
6,Carlsbed Ceverns National Park
7.,7hite Sands National Monument
8,Gila Cliff Dwellings National Monument
9,Chiricahua National Monument
10,Tumececori National Monument
11.Seguaro National Monument

12,Casa Grande Nationel lionument
13,0rgan Pipe Cactus National Monument
14.Tonto National lionument
15,Petrified Forest National Monument
16.Montezume Cestle Nationel Monument
17.Tuzigoot Nationel Monument

18, Nelnut Canyon Netional Monument
19.Sunset Crater National Monument
20 Wupatki National Lonument

21,Grand Cenyon National Park
&,Grend Canyon Netionel Wonument
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23,Pipe Spring MNetionel Monument

24 ,Boulder Dem Naticnal Recreational Area
25,Lehnan Caves National Lonument
26,Z1ion National Ferk

27.Cedar Brerks lictional konument
28,.Bryce Canyon Netional Park
29,Timpanogos Cave Netional lonument
30,Capitol Reef Nationa2l Monument
31.Rainhow Bridee lietional Monument
32.Navejo Netionel Monument

33.,Canyon de Chelly National Monument
34 NNetural Bridses Nationel ilonument
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\ N 37.Mesa Verde Netional Park

38.Aztec Ruins National Monument

39,Arches Nationel Monument

40,.Colorado National Monument

41,Bleck Canyon of the Gunnison National Monument
42.,Wheeler National Monument

43,Great Sand Dunes National lfonument

44 ,Cepulin Mountain Netional lonument

45,Platt Nationel Park

46 ,Hot Springs Netional Park
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