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Tvio previous reports have been made by me on Petrified Forest
Netional Monument, namely No. 64, from an inspection mede July 19,
1936, and No. 1992, from en inspection made June 14, 1937,

The first of these reports, No. 64, is concerned chiefly with
with the general geology of the forest end to it refersnce is made.
In this report I also spoke of the water situation on the monument
end the vork accomplished by Park Naturalist Talker in the matter
of the collection and identification of fossil plants and animalsg.

In my second report, No. 132, I discussed these matters more
fully, and, perticulerly, the water problem.

A much more complete report than either of mine ligted above,
mag prepered by Vincent l/. Vandiver, then Regional Geologist. Un-
der date of January 12, 1936, he submitted a comprehensive study of
the geology of the monument, prepared as the result of appvoximately
tro weeks! field study. Thils report contains a very full bibliography.
Copies of the report are on file at Vashington and in the Regional

Office.,



A geries of brief papers, entitled "Notes on the Geology and
Paleontology in the Region of the Petrifisd Forest National Monument,"
were issued during the period from June to December, 1936, by Park
Naturalist M. V. Valker. These papers, in mimeographed form, are
availeble at the monument, at "ashington, and at the Regional Office.

On the inspection which forms the basis of the present revort
I was accomvenied by U'ildlife Technician T, B. McDougallj Park Not-—
uralist alker accompanied us to several points, especially to
Black Forest on the Painted Desert, and pointed out a number of geo-
logical features including numerous tree stumps in place, and also
the occurrence of neocalemites trunks.

Since the time of my last visit in July, 1957, the water sys-
tem at the Painted Desert View Lodge has been put into operation.
‘Several wells have been drilled along Lithodendron Tash vhich is
located vest of the lodge. This wash was named by Lieutenant
Thipple in 1853 from the fact that he here found a number of pst-
tified trees.

Fourteen test holes were drilled along the wash, prectically
all of vhich found water at depths of about 30 to 40 feet. Four
of these rvells were cased and a pump installed in one of them. This
vater is now wumped a distance of approximately onc mile, and raised
500 feet, to a 50,000 gallon concrete taenk located at an elevation

of a2bout 100 feet above the lodge, from vhich tank water is carried



by gravity. This pump has a capacity of 50 gallons per minute, and
the 50,000 gallon tenk can be filled without apprecizbly lovering
the water in the vell. This would appear to be an ample supoly of
Tater for the buildings on the Desert Vierv Rim.

Tater for headquarters snd the CCC camp is still hauled 16
miles from a well located in the sands of Rio Puerco at the bridge
near the North Checking Station. This well is 45 feet deep and
yields 800 gallons per hour. A 10,000 gallon underground tank has
been built on the hill south of the checking station.

Przparations are being made to move the CCC camp from the pre-
sent monument headquerters to a site at the foot of the bluff near
the Rio Puerco Cnheckings Station. This camp will be supplied from
the well snd tank just described, thus obviating the 16-mile haul
for water to supply the camp.

The following data regarding the deep well ét heasdquarters was
supplied me by Park Naturalist Talker:

Total depth of well 1023 feet
The following log gives the approximate thickness of the var-

ious formations encountered:

Chinlee shales and sandstone 300 feet
Shinalump conglomerate 50 feet
Moenkohi red sandstone (salt water) 400 feet
Keibab (?) limestone and shale 40 feet
Coconino vhite sandstone : 230 feet

Total 1023 feet



This well supplies an abundance of water, but it is too salty
for drinking or domestic use. lMr. lialker believes that this salt
water comes from the lMoenkohi formation which usually carries salt

vater. The Coconino, on the other hend, almost alvays conteins
fresh vatsr, Holbrook, and other torms in this region, are supplied
vith voter from the Coconino sendstone.

Mr, Valker believes that by taking proper preceution there is
a good cheance of finding an ample supply of potable water in the
Coconino at about 950 feet. He recommends tﬁe folloving precautions:

1. New well to be loceted not less than a guarter
of a mile from the existing vell,

2. Start with a 12-inch hole.

8. Test water in all sands as drilling progresses.

4, ©Shut off salt water in Keibab at about 800 feet.

From a1l I have been able to learn of local conditions, I am
of the opinion that his recommendations are logicel.

Since my last visit to the park the Desert Rim Scenic Drive
has been completed. Thig drive, 4.8 miles in length, skirts the
Rim of the Painted Degert and affords a magnificent view of the
multi-colored formations which make up the Desert. The stone
building on the Rim is rapidly nearing completion.

On this inspection vith Dr. McDougall, we visited all six of
the areas knowmn as4"Forests," namely, First Forest, Second Forest,

Third Forest, Blue Forest, Rainbow Forest, and Black Forest. The



first five of these, located south of Highray 66, are easily ac-
cessible to the public by roads and trails, and are visited by
thousands of tourists each year. The map shovrm herewith, as Plate
I, gives the location of these arsas,

Bleck Forest lies north of Highway.GG and the Painted Desert
Rim, and ot an elevation of several hundred feet below this rim.
Part of Black Forest can be reached by a very indifferent road,
vhich is not passable after rains.

According to Mr. lalker, Black Forest is appnroximetely eight
miles long, averaging half a mile in width. UVithin this area thou-
sands of fallen logs lie scattered on the surface. In this forest
there are several of the bsst examples of petrified stumps to be
seen on the monument, as shown in figures 1, 2, 3, and 4.

One of the moot questions regarding the Petrified Forest has
alweys been that of the origin of the logs. Did they grow near
vhere they are now found, or did thej float in zs driftwood? Dr.
Lester ¥, Vard of the U, S. CGeological Survey, the first gcientist
to study these logs and who made en examination of the area in
1899, wes of the opinion that the greater part of these logs grew
elsevhere and were floated to their present position. His reason
for this belief seems to have been that all the logs which he noted
are lying proﬁe and that no stumps were observed. Most later ob-

servers seem to have followed Vard in this belief,



The work of Mr. Talker and his agsociates seem to prbve the
accuracy of the opposite theory; namely, that the trees, at least
part of them, grew on the ground vhere they now lie. He has found
troces of one hundred or more stumps vhich apparently grew at their
present loc%tion. Figure 5 shows a stump, or base of a tree, 12
feet high and 3 feet in diameter with five long roots and several
smaller ones. The lowver part of this trunk and the roots contain
mich carbonized material, differing in this particular from the ma-
jority of the trunks vhich are silicified.

Near the trunk just described, as well as in many other places,
the clay banks yield great quantities of fossil plent remains. There
are layers or strata, apparently one above another and separated by
layers of clay, sometimes several inches thick, composed largely of
broken fragments of twigs, leaves, stalks and brancheg of plants,
such as today accumilates on a forest floor. The common name for
such sn accumlation is duff,

The most abund?nt and congpicuous of the fossil plents remains
in Petrified Forest are five genera of trees which go to make up the
petrified logs. These were not the broad-leaved trees like the oaks
or willovs such as occur in the modern foregt: They were not even
like the conifers such as pine and cedar. Rather - they were a
lover form of plant life, knorn as Pteridophytes, to which belong

our modern ferns. Perhaps we can best describe them by calling them



by calling them fern allies. They grev as tall as many modern trecs,
vith trunks often four to six feet in diameter,

Othar fossil plants include fifteen or more species of true
ferns, two cycads, and tvo neocalamites. Other fern allies include
equicetae, or horgetells, cordites, snd lycopods. It is rumored
that the gﬁink%, one of the oldest forms of conifers, has elso besen
found. lany of these forms are as yet undescribed. '"Then this has
been done we will know much more about the ancient plant life at
Petrified Forest.

The weathering of the soft shale has given rise to several
Neturel Bridges. Trvio views of one of these bridges is shorm in
figures 6 and 7. The famous Agate Bridge reinforced by concrete
is shorm in figuré é.

As vith plants, so with fossil animals., The dominent type of
life ves the Phytosaur, e long-nosed reptile, looking something
like o modern crocodile. Many bones and teeth of these primitive
reptiles have been found, including at least three swecies. There
appear to be four species of Ammodons, with Stegocephalia, lung
fishes, and possibly a primitive lizard. Molluscan life is repre-
sented by clams and snails, snd there appeer to be evidences of
insect lLife.

The entire ensemble of plant end animal 1life appears to be

indicative of swamp, lagune, or deltate conditions of deposition.



It was not deep sea; neither are there indiéations of deserts.
But, rather, shallow water with fern-~like trees growing along the
mergins or in the swamps. The primitive reptiles and amphibians
swem in the shallow water or cravled over to the mud flats. There
vere probably some periods of oscillation of the land. Clays were
deposited largely in still water off shore, and beds of sand piled
up along the margins of the land, now forming sandstone ledges.

For bringing these things to our attention, Mr. Talker deser~-
ves much credit.

One of the outstanding objects of interest on Petrified For-
est is the Agate House, shovm in figures 9 and 10. This is a res-
toration of a prehistoric structure built of.the same blocks of
petrified t%ood. The restoration wes accomplished in 1933 and 1934
under the direction of Dr. H. P. Mera of the Laboratory of
Anthronology at Santa Fe.

Regpectfully submitted

CHAS, N. GOULD
REGIONAL GEOLOGIST



Figure 1. McDougall and Walker at stum p of
petrified tree. Black Forest.

Figure 2. Petrified stump in foreground. Black
Forest, scattered trunks in background.



Figure 3. Petrified stump and log.
Black Forest.

Figure 4, Petrified stump, 8 feet in diameter.
Black Forest.



Figure 5. Stump excavated under
direction of Park Nat-
uralist Valker.

Petrified National Monument.

Figure 6. End view of natural bridge
formed of petrified log.
Black Forest.

Petrified Forest National Monument.
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Figure 7. Side view of Petrified log natural
bridge. Bjlack Forest.

Figure 8. Park Naturalist Valker standing on
Agate Bridge, formed of petrified log
end reinforced with concrete.



Figure 9., Agate House, Petrified Forest
National Monument.

Figure 10. Agate House, built of petrified
wood. Petrified Forest National
Monument.



U.S. DEPARTMENT OF THE INTERIOR
HAROLD L. ICKES, SECRETARY

RULES AND REGULATIONS
(Briefed)

“IT IS UNLAWFUL TO INJURE,
DESTROY, OR APPROPRIATE SPECI-
MENS OF PETRIFIED WOOD OF ANY
SIZE WHATSOEVER, FOUND WITHIN
THE MONUMENT BOUNDARY, OR TO
DEFACE, INJURE, DISTURB OR MARK
ANY RUINS, RELICS, PICTURES, OR
OTHER WORKS OF PRIMITIVE, OR
PREHISTORIC MAN, GOVERNMENT
PROPERTY OR NATURAL FORMATIONS,
IN ANY MANNER, AND VIOLATORS
WILL BE PROSECUTED TO THE FULL
EXTENT OF THE LAW, PENALTY UP
TO FIVE HUNDRED DOLLARS ($500)
FINE OR SIX (6) MONTHS IMPRISON-
MENT, OR BOTH.”

At first glance it may seem that this
law pertaining to the petrified wood is quite
drastic, because the fragments and chips are
so abundapnt within the monument. But it
should be remembered that there are more
than one hundred thousand visitors annually,
and that it is most important that the
reserved area be Kept intact so as to be
enjoyed by future generations.

“HUNTING OR SHOOTING
PROHIBITED ”

“LEAVE A CLEAN CAMP”

“KEEP DOGS ON LEASH”

“TRANSPORTATION OF PASSENGERS
FOR HIRE WITHIN THE MONUMENT IS
PROHIBITED WITHOUT A PERMIT FROM
THE NATIONAL PARK SERVICE"

READ AND OBEY THE REGULATIONS

KEEP ON THE MAIN TRAVELED
ROADS

CAMPING AND PARKING ALLOWED
AT DESIGNATED AREAS ONLY

THE MONUMENT HIGHWAYS BETWEEN
RAINBOW FOREST AND U. S. HIGH-
WAY NO. 66 ARE CLOSED DURING
THE NIGHT.
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NATIONAL PARK SERVICE
ARNO B. CAMMERER, DIRECTOR

PETRIFIED FOREST NATIONAL MONUMENT
ARIZONA
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UNITED STATES
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE

PETRIFIED FOREST NATIONAL MONUMENT

The Petrified Forest National Monument located in Northern Arizona contains
92,000 acres. It is open to visitors every day in the year. A fine highway has
been constructed across the Monument, and the Rio Puerco has been spanned by a
fine steel and concrete bridge, forming an all year connection between U.S. Highway
260 on the south and U.S. Highway No. 66 on the north. These two highways join at
Holbrook, Arizona, 19 miles west of the National Park Service Headquarters in the
Rainbow Forest near U.S. 260.

Adjacent to, and north of U.S. 66 is the scenic Painted Desert section of the
Monument, which includes the famous Black Petrified Forest.

Between U.S., 260 and U.S. 66 there are 6 areas called "Forests" namely:
Blue Forest; First Forest; Second Forest; Third Forest; and Rainbow Forest. They
all have individual characteristics and are all worth visiting, There is a scenic
drive through the First Forest. Near the First Forest is the Agate Bridge, a
petrified log 4 feet through, spanning a 40 foot arroyo 20 feet deep. The Agate
Bridge is the most noted single petrified log in the world. Throughout the Monu-
ment are the ruins of the habitations of a former people, and thousands of their
"picture writings" or petroglyphs are engraved on the sandstone cliffs.

Taken all in all, the Petrified Forest National Monument, including the com-
bined Painted Desert and the Petrified Forests, forms one of the most popular and
interesting units under the National Park Service.

Holbrook;, to the west, has good hotels, cafes, and camps. Westward from
Holbrook 33 miles is Winslow, the largest city in Northern Arizona.

Gallup, New Mexico, is 75 miles east from the Painted Desert Section of the
Monument, on U.S. 66.

St. Johns and Springerville are the nearest towns to the east on U.S. 260,
being respectively 45 and 75 miles from the Rainbow Forest. Both towns furnish
good accommodations.

Visitors traveling west on U.S. 66 wishing to visit the Forest, should turn
south at the Painted Desert Junction, traverse the Forest and continue to Holbrook
on U.S. 260. Persons traveling east on U.S. 66 may leave that highway at Holbrook,
follow U.S. 260 nineteen miles east to the Rainbow Forest, pass through the Monu-
ment and reach U.S. 66 again at the Painted Desert.

Those traveling west on highway 260 will visit the Rainbow Forest and may con-
tinue across the Forest, see the Painted Desert and continue to Holbrook on U.S.
66. Visitors going east on U.S. 260 will pass through the Rainbow Forest or they
may follow U.S. €66 to the Painted Desert and then turn south through the Forest,
reaching U.S. 260 again at Rainbow Forest.

Charles J. Smith, Superintendent,
Petrified Forest National Monument,
Holbrook, Arizona.
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