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A NATIONAL PARK CYEED

: By John C. Merriam
President Carnegie I:stitution of Washington

While the National Parks serve in an important
sense as recreation areas, their primary uses extend
far into that fundamental education which concerns
real appreciation of nature. Here beauty in its
truest scnse receives expression and exerts its in-
fluence along with recreation and formal education.
To me the parks are not merely places to rest and
exercise and learn. They are regions where one looks
through the veil to meet the realities of nature and
of the unfathomable power behind it.

I cennot say what worship really is - nor am I
sure that others will do better - but often in the
parks, 1 remember Rryant's lines, "Why should we, in
the world's riper years, neglect God's ancient sanc-
tuaries, and adore only among the crowd, and under
roofs that our frail hands have raised?" National
Parks represent opportunities for worship through
which one comes to understand more fully certain of
the attributes of nature and its Creator. They are
not objects to be worshipped, but they are zltars
over which we may worship.

From National Parks Bulletin. December 1926.
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This bulletin is issued monthly for the purpose of giving infor-
mation to those interested in the natural history mmd scientific features
of the Grand Canyon Waticnzl Parlk. Adéitional copies of these bulletins
may be obtained freo of chargs by those vho can mke uso of them, by
addressing the Suparintendent, Grand Canyon National Park, Grand Genyon,
Arizona.
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P FOS3TLS
By - G« E. Sturdevant.

Aside from tho Grand Canyon being the magnetic hub that lu.=s
woll over one hurdred ond forty thousend peorplo yearly to see the
"World's licst Sublime cf Earthly Spectaclcs," it serves as one of Niture®s
greatost museums where the successive lii‘e—:‘prms of the Paleozoiz are
boautifully pprtrayed. Mony laymen as well as scientists take a keen
intcrest in the various phases of past life fourd in the thick horizontal
strata that maks up the greater part of thig. cnormous gach in carth's grust

The former representatives of life in this region are known as
"fossils." Populer intcrpretation of a fossil gemorally means something
ancient. This is omiy pazrily correct. A Roman coin is quite ancient yet
it is not a fossil, Likewisz the dodo bird, vhich has become extinct in
the life of man, is often regarded as encient since no living person has
6ver seen a live speciren. By definition a fossil is "any trace of organ-
ism preserved in a depcsit in some past geological pariod.”

Fossils ars presorved im sevoral ways. Tho original material is
somctimes found such as the hairy mammoth prescrved in the Pleistocene
ice fislds of Siberia. Carbonization of the original plant material is
another mode of preservation. ALL pilants cmiein certain emounts of
carbon. Pressure, due to the accwmila%ion of szdiments, drives ontithe
water ard volatile gasses frcm tho plauts causing a cencentration cf the
carbon. Thus, by miniung tle ceal millivns of years after it is formed,
one can view the carbmized remyins oY plants ages after they have become
extinct. Areas are ercountered ocassionally vhere the original material
is encrustated by calcercous matsrial which is chemiczlly the samo as
limestone. This is especially true around former calcarsous springs.
Such 2 prosess can be seen taking place today around the hot springs of
Yellowstome National Park. Another method, of preservation of fossils,
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is by impression. Frequently a leaf drops in the soft mud or an animal
walks along leaving his trail. Later the mud or wet sand may ‘become
hardened by superimposed sediments rreserving the traces of life-forms
as imoressions for thousards of years. Perhaps the most common form of
preservation is by pitrifecticn or revlacersut by stome. The original
mterial is removed in fine »arficles ard raplaced generally by silica.
Petrified vwood is not wood trrncd to stone hut wood replaced by stons.
Replacemart or substituticr c¢f a chemical for the woody material takes
place at the same »=tn as tas vamoval. Thus petrified wood cftentimes
reveals fhe actual celiular structure cf the spscies. The most common
modes of preservation of tho fossils found at the Grond Canyon are by
impression and petrifacticon.

The animal {rocks. invertebrate Tossils, and fossil ferns, at
the” Grand Canyon, ©1s e3nscially »ich in syeciss. Rach spaciss has
its individarl Pis*ery sveh 22 it grological ranes end distribution,
as woll as its scurce of crigia. some of the species are so interesting
they can be trsatad as i1dividuzl subjects.
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Dolichopodus tetrazldactylus - Gilmore
From draving by C. W.' Gilmore

The trzcks in the rocks arc of aspecial interest. Three successive
formations along the Hermit freil contain onimal tracks. At prescant
three genera and #hresa spocies have tesn classified from the Supai

formation, cight genora erd t3n speciecs from the Liermit shale, and fifteen

genera and twenty-two specics from the Coconiqo sandstone. The Coconino
sandstone is rogarded by geologists as the best Permian fossil track
horizon in tho world. Dr. C. ¥. Gilmore of tho National lfuseum, vho has
done most of the worlc on the animal tracks, belicves the total of i mty-
siz genera and thirty-five sprcies will be considerably increased by
further collections.




Composita subtilita

Productus ivesii

& great mary species of invertebrate fosnils are found in the
walls of 4ha comrern, Soma ore lange halng four o S5vs inches in
length whils othersz ars microscopic in size. fome ars vorld-wide in
their distribntine wkile othsres ars exieadingl!y limited. Some of the ©
ferms Lived i millions of yeave without eny perceptibtls chango while
others became exiinct after a very short vertical range.

4mong the fossil ferns, one or rmore species of the following
genera occur in “he Eermit shals; Cailipteris, Gigartoperis, Glenopteris, .
Pecopteris, Naurdntaxiz, Tinyepseris, Srhuerophysivm, and Valchic. Dre
David Whit 2, Zeunlor Gerrezrat of the Cuolng
a paper cn thy asaove pizuis eonllectsd
past summer -
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: Fossils are not mere curosities of past forms of life that wore
once prevalent upon the earth. They give a vivid account of the life
present at that porticular time. In ~dditdon some fossils serve as an
invaluable azid for gweologists in classifying the ago

ac of beds. Such
fossils are knovml a3 "indax!" £cssils o Yacricoa markers." These .assils
have a wids cdistrilation

with a short veetical rence. For instancs
Callipteris conidc

s e
rock exposed in v

a 4 ereiagsively in rermian timy. ™we beds of

7 Llzys several miles apeert 'my appgear as the same bed
yet to extabiich conclusive proof it is nocaessary to find tae fossilse.
If 0il is discovered in a2 field at one loczlity *ne presence of absence
of fossils determines if the same formoticr iz vrescnt in zn area some

distancs remecved. Foscsils tell us of the invasions of ancient seas,

their extent, amd hor long before they withdrew,

’ A branching incrustation, commou along the Bright Angel trail,
is oftsn mictsken fos a fossi’. piant. The rabit cf growth resembles
a plant to some extant, If savecral of thks ircrustations are stucied,
however, jt will ke seer that there is nd rejuinrity fu thie bramching,.
The irciustations ae snovm as “dendritesy or "nsendo-fossils." They
are inorgamiz in origin, boins deposits of murganese oxile. Thu
Bright Argel t1z2il fillews alerg a frocture of he ewth:s ¢rust mown
as the Bright Angel ienlt. The rocks on either sile off the fault
‘have been broken io some extent permitting water to deposit manganese
oxide.

Dendrite 01 "SI I-Al TR ST

The varioue trails ls2d Shrougr cas of the grastast Paleozoie
sections in the world. 4%t tho variovs borizons cceur certain assenb~
lages of fossils just zs at present are round groups cr assemblagos
of plant and onimcl life at tke varlous biological zoues. In fact
the several trails serve as laymen.ecolloges vhore the individual sees
the wonder ful traccs of post life as he progresses along his route.
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CONOIRVATION
B7 - Ge 3. Sturdevant. :
Throughout the year, at the Grand Canyon villags, can be seen
notable exanmles of conservation. i great many of the pserk residents

nrovide food ard vater for their furred and feathered friends.

Perhaps the best place o observe the responss to such treatment
is at tha home of the residernt physician, Dr. H. S. Jones. Dr. Jon
has prepared a feeding table by rowmting a short section of a tree o..
legs and placing a half-section of a lerge cheese box on the upper surface.
The table is kept well fillad with corn bread, crumbs, and other
delicacies that attract the birds. By vatching a few mimutes one will
notice several species of birds amd the &bert squirrel come for food
and devart with full stomechs. Among the birds will bhe seen Western
Robins, Pygmy and Slender-billed Muthztehes, Thurber and Red-backed
Juncos, Mmntain Jhickzdees. Tmg crssted Jays, Plain Titmice, and
Whi te-brsasted Voodreckers. in: Wathatches and Juncos are present
in greater numbers. The Huthetches appear to have lost most of their
timidity for man. Whey will light on Dr. Jores shoulders, feed out of
his hands, and even ta¥s pinen ruts from his lips. During the summr
several mors specices of wild life can bs secn around his residence.

A few days oge, whils the ground was coversd with snow, a
scratching noisc was heard at my door. ily wife opensd the door to see
an Abext squirrel retceat a few steps only to retiran as if to voice
an earrest appsel “or 7ood. L hendful of pinon nuts coaxed the plume-
tailed crsatura intc *tha house. He world pick up o nut, rumn out on
the porc.: Lo ea’ i a4md then roturn. he 1wst havs boel very hungry
for he > onsurmed nsorly a pint of muts bsrore derarting.




