
I 

. . ' :­
. 1 .... ...:. 

THIRD GEOLOGICAL P..EPORT 

)' . • 

I', 
,,. ( 

O-u7B 

l P~TRIFIED FOPEST NATIOW.L HONUUENT 

CHAS. N. GOULD 

FEGIONAL GEOLOGIST 

RSGI.QN III 

\ 

\ 

ON t.\\CROf \\.M 

,.. ...... ,. ,._ . ....,,....,"',...., !\, 
""" · .. 



THIRD GEOLOGICAL R1EPOfil 

ON 

PETRIFIED FOREST NATIONAL MONUMENT 

BY 

CHAS. N. GOULD 

REGIONAL GEOLOGIST 

REGION III 

, 



Report No. 165 
Inspected: 

THIRD GEOLOGICP.L F..EPORT 
.911 

January 28, 1938 

PETRIFIED FOREST NATIONAL MOl\TUf.ilENT 

BY: CH.AS. N. GOULD 

Tvro previous reports have been maCl.e by me on Petrified Forest 

Nc.tional Monument, namely No. 64, from an inspection made JUly 19, 

19B6, and No. 1S9, from Gn inspection made June 14, 1957. 

The first of these reports, No. 64, is concerned chiefly ?.ith 

Fith the general geology of the forest end to it reference is made. 

In this report I also spoke of the ~ateT situation on the monument 

!'nd the uork accomplished by Park Na.turalist 1:."alker in the matter 

of the ~ollection e.nd identification of fossil plants and animals. 

In my second report, No. 139, I discussed these matters more 

fully, and, pa.rticulaxly, the nater problem. 

A much more complete report than either of mine listed e.bove, 

':'Te.s prepared by Vincent 1:. V~diver, 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 appDoximataly 

t~:o c.eeks' field study. This report contains a very full bibliography. 

Copies of the report are on file at ~ashington and in the Regional 

Office. 
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A series of brief papers, entitled 11Notes on the Geology end 

Paleontology in the Region of the Petrified Forest National Monument, 11 

nere issued during the period from June to December, 1936, by Park 

l.\Ja.turalist M. V. T"alker. These papers, in mimeographed form, are 

available at the monument, at '.-:ashington, and at the Regional Office. 

On the inspection uhich forms the basis of the present re!_)ort 

I -r:as accom:i;:ianieCJ. by Dildlife Technician r·. B. McDougallJ Park Nr.t­

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 neocalamites trunks. 

Since .the time of my last visit in July, 19fi7, the vrater sys­

tem at the Painted Desert Vien Lodge has been put into operation. 

· Several nells "ave been drilled along Li thodendron ""ash -r.rhich is 

located r.est of the lodge. This wash nas named by Lieut~nant 

'.'Jhipple in 185B from the fact that he here found a number of pet­

tified trees. 

Fourteen test holes were drilled along the Tiash, pre.ctically 

all of t1hich found nater at depths of about 30 to 40 feet. Four 

of these ~ells r.ere cased and a pump installed in one of them. This 

nater is non :9UJ11ped a distance of approximately onr mile, ann raised 

500 feet, to a 50,000 gallon concrete tank located at an elevation 

of about 100 feet above the lodge, from iJJhich tank nater is carried 
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by gravity. This pump has a capacity of 50 gallons per minute, and 

the 50,000 e;allon te.nk can be filled 't"Iit..hout appreciably loi;:rering 

the t:ater in the r:-ell. This i:;ould appear to be an ample supply of 

:':'atex for the build.ings on the Desert Vier: R.im. 

f'ate:r for headquarters anrl. the CCC camp is still hauled 16 

miles from a 1::ell located in the sands of Rio Puerco at the bridge 

nee.r the North Checking Station. Tb.is well is 4,5 feet deep and 

yields 800 gallons per hour. A 10,000 gallon underground tank has 

been built on the hill south of the checking sta.tion. 

Preparations are being made to move the CCC camp from the pre-

sent monument headquarters to a site at the foot of the bluff near 

the Rio Puerco Checkin.'.:,' Station. This camp '!!'ill be supplied from 

the ~ell and tank just described, thus obviating the 16-mile haul 

for 11ater to supply the camp. 

The following data regarding the deep v:ell at headquarters uas 

supplied me by Park Naturalist f!aJ.ker: 

Total depth of nell 1025 feet 

The follouing loe gives the approximate thickness of the va:r-

ious formations encountered: 

Chinlee 
Shinalump 
Moenkohi 
Kaibab (?) 
Coconino 

shales and sandstone 
conglomerate 
red sandstone (salt vrater) 
limestone and shale 
nhite sandstone 

Total 

500 feet 
50 feet 

400 feet 
40 feet 

250 feet 
1023 feet 



'Ibis Hell supplies an abundG1nce of water, but it is too salty 

for drinking or domestic use. Mr. halker believes that this salt 

water comes from the Moenkohi formation vrhich usually carries salt 

nater. The Coconino, on the other hnnd, almost alrays contains 

fresh natsr. Holbrook, and othBr tor:ns in this region, are supplied 

r.i th r.o.te:r from the Coconino sandstone. 

Mx. Y'.alker believes that by ta'king proper precaution there is 

a good che.nce of finding an ample supply of potable rater in the 

Coconino at about 950 feet. He recommends the foll01.'Ting precautions: 

1. Net: uell to be loce.ted not less than a quarter 
of a mile from the existing T:'ell. 

2. Start with a 12-inch hole. 

5. Test T:'e.ter in all sands as drilling progresses. 

4. Shut off salt water in Kfl.ibab at about 800 feet. 

From all I have been able to lee.rn of local conditions, I am 

of the opinion that his recommendations are logical. 

Since my last visit to the park the Desert Rim Scenic Drive 

has been completed. This drive, 4.8 miles in length, skirts the 

Rim of the Painted Desert ancl affords a magnificent vie'!Cr of the 

multi-colored formations which make up the Desert. The stone 

buildi.~g on the Rim is rapidly nearing completion. 

On this inspection ri th Dr. McDougall, ~~e visited all six of 

the e.reas knoir:n as 11Forests, 11 namely, First Forest, Second f<'o:rest, 

Third Forest, Blue Forest, Rainbow Forest, and Black Forest. The 
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first five of these, louated south of Highr:ay 66, are easily ac­

cessible to the public by roads and trails, and are visited by 

thousands of tourists each yeax. The map shov.n herevrith, as Plate 

I, gives the loce.tion of these areas. 

Bl~ck Forest lies north of HighTiay 66 and the Painted Desert 

Rim, ann nt an elevation of several hundred feet beloTI this rim. 

Part of Black Forest can be reached by a very indifferent road, 

,._-~hich is not passable after rains. 

According to Mr. 1..alker, Black Forest is approximB.tely eight 

miles long, averaging half a mile in width. V!ithin this area thou­

sands of fallen logs lie scattered on the surface. In this forest 

there 2re several of the bast examples of petrifiec1. stumps to be 

seen on the monument, as shorm in figures 1, 2, 5, and 4. 

One of the moot questions regarding the Petrified Forest has 

alne.ys been that of the origin of the logs. Did they grou near 

where they are now found, or did they float in es driftuood? Dr. 

Lester F. Pard of the U. s. Geological Survey, the first scientist 

to study these logs and r:ho made a.n examination of the area in 

1899, uas of the opinion that the greater part of these logs greu 

elseuhere and mere floated to their present position. His reason 

for this belief seems to have been that all the logs which he noted 

are lying prone and that no stumps uere observed. Most le.ter ob­

servers seem to have folloned T'!ard in this belief. 
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The uork of Mr • .,.7alker and his associates seem to prove the 

accuracy of the opposite theory; namely, tha.t the trees, at least 

part of them, gren on the grounc! Fhere they noIT lie. He ms found 

tra.ces of one hundred or more stumps nhich apparently greu at their 

present loc:tion. Figure 5 shoes a stump, or base of a tree, 12 

feet high and 3 feet in diameter ~rith five long roots and several 

smaller ones. The lover part of this trunk and the roots contain 

much carbonized material, differing in this particular from the ma­

jority of the trunks which are silicified. 

Nee.r the trunk just described, a.s well a.s in many other places, 

the clay banks yield great quantities of fossil plant remains. There 

axe layers or strata, apparently one above another and separated by 

layers of clay, sometimes several inches thick, composed largely of 

broken fragments of tuigs, leaves, stalks and branches of plants, 

such as today accumulates on a forest floor. The common name for 

such an accumulation is duff. 

The most abundant and conspicuous of the fossil plents remains 

in Petrified Forest are five genera of trees vJhich go to make up the 

petrified logs. These were not the broad-leaved trees like the oaks 

or 1-:illo't"'S such as occur in the modern forest: They nere not even 

like the conifers such as pine and cedar. Ra.ther - they were a 

lo't'rer form of plant life, !morn as Pteridophytes, to which belong 

our modern ferns. Perhaps ue can best describe them by calling them 
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by calling them fern e.llies. They p:retr as tell as many modern trees, 

~ith trunks often four to six feet in diameter. 

Otha:r fossil plants include fifteen or more species of true 

ferns, ti;:ro cycacl.s, an CJ. tHo neocalami tes. Other fern allies incluCl.e 

equicete.e, ~r horset:::ils, corcli tes, end lycopods. It is 1W!lored 

that the gl{iin.1cp, one of the oldest foY'Jlls of conifers, he.s elso been 

found. rlany of these forms are as yet undescribed. ~-~1en this has 

been done ne ID.11 knou much more about the a.11cient plant life at 

Petrified Forest. 

The vteathering of the soft shale has given rise to several 

N['tureJ. Bric1.ges. Tr.'o vie12s of one of these bricl.ges is shorn in 

figureD 6 and 7. The famous .Agate BriCl.g-e reinforced by concrete 

is shor.n in figure 8. 

As i::-i th plants, so i:Ji th fossil animals. The dominant type of 

life -r~e.s the Phytosaur, a long-nosed reptile, looking something 

like e.. mo0ern crocodile. Many bones ancl. teeth of these primitive 

reptiles have been found, including at least three species. There 

1".ppear to be four species of Ammoc1.ons, Fith Stegocephalia, lung 

fishes, and possibly a primitive liza:rd. Molluscan life is repre­

sented by clams and snails, and there appee.r to be evidences of 

insect 1,ife~ 

The entire ensemble of plant and animal life appears to ba 

indicative of snamp, lagune, or deltnte conc'l.itions of deposition. 
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It r.as not deep sea; neither a~e there indications of deserts. 

But, rather, shallou v.ater ~ith fem-like trees grouing along the 

margins or in the S~!runps. The primitive reptiles and amphibians 

sBa.m in the shallorr rrater or crauled over to the mud flats. There 

r.ere probably some periods of oscillation of the land. Clays ~ere 

deposited largely in still uater o~f shore, and beds 0£ sand piled 

up alone; the margins of the land, nor. forming sandstone ledges. 

For bringing these things to 0111' attention, Mr. Falker deser-

ves much creClit. 

One of the outstanding objects of interest on Petrified For-

est is the Agate House, sho~m. in figures 9 and 10. This is a res-

toration of a prehistori~ structure built of the same blocks of 

petrified 1'.Vood. The restoration 1·:c:.s accom?.Jlished 5.n 1933 and 1934 

under the direction of Dr. H. P. Mera of the Laboratory of 

Anthropology at Santa Fe. 

~:r.11 

Respectfully submitted 
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REGION.AL GEOLOGIST 
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igure 1. .McDougall and alker at stutl p of 
pet.rifi d tree. Bl ck ores • 

. 
Figure 2. Petrified stump in foregroun • Bl ck 

Forest 1 scatter d trunks in ckground. 



F gure 5. Petri i stump an log. 
Black Forest. 

Figure 4. Petr fi d stump 8 eet in 1 eter. 
Black Fo est. 



Fi re 6. En vie o natural ~ ge 
forme of petrif e log. 
Black Forest. 

Pet e Fo t onal onW!!E"nt. 

e 5. Stl p exc va ted under 
ection of Park a 

ure.11 t a.lker. 
P tri i d ational ~onUID nt. 



Figure 7. 

igure 8. 

Side vie 
bridge. 

of Petrif ed log natural 
B1ack Forest. 



gure 9. A Hou e, Petrified Forest 
N tionaJ. ~onu ent. 

10. Ag t House, 
ood. Petr 
onument. 



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

NATIONAL PARK SERVICE 

ARNO B. CAMMERER. DtAliCTOA 

PETRIFIED FOREST NATIONAL MONUMENT 
ARIZONA 

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 VI04TORS 

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 
lu w pertaining to the petrified wood is quite 
drastic, because the fragments and chips are 
so abundant within the monun..ent. But It 

should be remembered that there are more 
than one hundred thousand visitors annually, 
and that it is most important that the 
re8erved area be kept intact so as to be 
enjoyed by future generations. 

"HUNTING OR SHOOTING 
PROHIBITED" 

"LEA VE 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 KAIN TRAVELED. 
ROADS 

CAMPING AND PARKING ALLOWED 
AT DESIGNATED AREAS ONLY 

THE MONUMENT HIQHWAYS BETWEEN 
RAINBOW FOREST AND U. S. HIGH­
WAY NO. 66 ARE CLOSED DURING 
THE NIGHT. 
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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 a~ross 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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