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mi:js bulletin is issued monthly for the purpose of giving Infor-
metlon to those interested in the naturcl history ~rd scientific features
of the Gr-nd C-ayon Notion~1 Prri, Additionnl cowies of these bulletins
o” " be obtained free of chargze by those who con ncke use of then, by
2d- "essing the Superintendent, Grznd Conyon NWrtionnl Park, Grond C . nyon, ..~iZ.
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(By Iw. C.Ww Gilmore, Curator of Vert. = leontolozy
U. S. N tion 1 il-seuvm)
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FOSSiI. FOOTPRINTS

Some 25,000,0C0 yerrs or more ogo the ireu mow set cside cos the
Grand O-nyon N tion 1l Pork was irhibited by @ 1 rze -nd voried cssembloge
of mnii 1 life, none of whizh were like ~ny of tho crecturcs living chere
tod 3. Tus evidence of the »revious existence of these rnimcls consists of
fossil tr cks ‘nd treils found preserved in cert in rocks forming the w 1ls
of the Ccnyon.

At the time these trocks were irde there wos no Grend Conyon =2nd
wh't ire nov rocks were then lonse srnd =nd mud. In the taouscrds uvon
thousonds of yerrs thot followmsd, rftor thess aniacis lsft the imprints of
their feet, other rock-mclhing mr terisls were cccuml ted in successive
strote cbove them t3 mony hundvreds of fzet in thickmess. The grect weight
of this superimnosea muss, combined with cementing mrtericls in the sand
cnd nud consolid. ted them into scndstone rnd sh' le mé in this h-ordened
state the tr cks remcined hidden for mntold nges wntil fin~11y through the
erosional action of the Colorado River in cutting dovn through the stratz
in its work of ccrving out the CGrand Conyon, these trcck-becring rocks
were gcin exposed to view.

The trails of extinet cnimals have been found 2t severcl plcces
in 1e Canyon but those most zccessitle nnd extensive in occurence =re
crossed or lie immedictely off the Herm@ Tr-il s it descends into Hermit
Bisin ond Hermit Gorge. These iumprints cf extinet ocnimzis were first brought
to the attention of the scientific world by P-ofessor Ju rles Schuchert of
Yole University, when frow ¢ study of ¢ sin.ll collsction mede by hin, Pro-
fessor Iull described the mew species Inoporus schusherti rnd L. noheli
from the Coconino sandstone ard Mognmizz T golor-densis and ERoganps ¥
delicatuls from the older Hermit shale.
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No further attentiom wes ziven the tracks until ten years later a
large eollection was 'I:]E.de for sne U, S, National JMuascum and the Study of
thona matorinle innrancead tneé list of mown kinds.to nine genera and twelve
gpeaies.

It was quite appyarent that there were many other kinds yet to be
found as indicated by pocrly prescrved imprints in this first collection.
Consequently the discovery in 1926 by a second espedition from‘the National
Museun of many new kinds of tracks did not come as a surprise to those in
charge of the work. Hot only was the fauna of the Coconino gre=tly in-
creased but a fire series of plants and tracks were secured from the Hermit
shale ard a smaller variety of kinds from the older Supai formation.

It will thus be seen that in this one geologival section there are thrse

sticnt faunas occurring at three distinet levels. In relation to the “op
o+ the Canyon these occur in the Coconino sandstone 900 to 1080 feet be-
low tre rim; tle Hermit shale 1350 to 1400 feet down ond the Supai sand-
stone 1800 to 1650 feet below the top of 4lhe Canyon wall,

This is probably the only vplace in the world where fossil tracks
of three sueeredips groups of an 2L life semarated by such great geolog-
ical intervals can be Jownd. .y ere, therafore, of great interest
scientifically, and equally irlsresting ©o tke laynsn for tLeir great an-
tiquity is so cleerly demorstrated here that the veriest tyre in geolog-
ical phenomena cannot heln but get the lesson they teach.

What kird of anizals made these tracks? That js 2 guestion that
can only be wartially ansi;ercd at this tine. It is krown that there are
tracks made by both vertevrate ard invertebrate animais, but as to the
kind of backboneda aniimls ounly this can be sszid. In Texas arce rocks ro-
garded by geologists as being the sarme aze ns those hearing tracks in the
Grand Canyon. In these Texzan rocks, skeletons of neny nds of extinct
animals, some of which have the right pronortions.of foot, Jimb ard body
to heve made tracks ant invrints similsr to those fourd. It tlhercfore
seeus fair to assime thal similar animals rmust have formerly inhabited the
Grand Canyon regics. If thise deducticns are correct then we know from a
study of these fossil skoletons that the tracks were rmade by primitive
cra7ling rentiles and amphibians all of —hich are unlike any creatures
living today.

A critical study of the tracks show that some of the animals had
five toes, some four, soie had toes provided vith long sharp clars, others
had toes terminated by blunt romnded nails, snd still others apparently
without claws. A11 appear to have been quadrupcdal ~ that is, they walk 3
¢ cravled on all four legs. They also varied greatly in size amd
churacter. Some were no longer than a nmouse "hiile others had large feet
with a stride of twe and one half ie2t. Sowe had short limbs, with heavy
wide bodies, Thile others had long slender limhs and marrow bodies. Many
of the trails are beautifully distinc* and the course of tle aninal may
often be traced for considersble distances.

In eddition to the footwrints therz were trails evidently made
by crab-like aniiials or insects, the immrints of their pointed toes in
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clusters of twa and threec with a distinet furrow betwecn caused by the drag
of 2 tail being cloarly japreassed. There are also burrows believed to have
_heon mrde by warwms. ‘

The great age of there tracks, their excellent preservation and
great abundance both in kinds and numbers make this one of the most irpor-
tant footprint localities lmown anywhere in the world. Occurring as they
do in three successive and well established geolcgical horizons, they have
a valpe all their owvn in throwing light upcn the land snimal life of the
Peruian., Intensive study of these tracks mey eventually tell us ruch of

the habits and characteristics of the cre2tures living in these long past
ages.

To ihe geologist in the absence of other fossil criteria they may
be eventually of great assistance in the corellation of widely serarated
rock deposits ard to the layiman they will ever he 2 source of wonder and

speculation registering as they do the former presence of creaturcs now long
extinet.

(By ¢ DRAGON FLY ‘
———————— - = —— =P Elono®, gtardewant, Panses Waturolict )--e———m—m
A recent commmication frem Dr. C. W. Gilmore of the National
¥ um indicates that giant dragon-fly-lilke insects lived at the Grand C
yon at least 25,000,C00 years ago.

Dr. Gilmore made 2 collection of fossil foutpeinte and plant im-
pressions 2t Grand Caryon during April and llcy 122¢, 0:2 of the slebs
collected, containing plant remains, wes found uper exauination’at the
National Museun to ccntain also the well-yraesasved wing of a large dragon-
£1y-like insect. According tc Dr. Gilnore, "This wing is over four inches
in length and well enough preserved tc be identified when once I get around
to study it."™ This intercsting insect was found in Heruit Basin in the
Hernit shale of Permian age.

Althcugh the Feorrmit shals has previously been noted for an 2bun-
dant occurrence of well-preserved animal tracks and plant impressions;
this unique discovery of the first fossil insect in this part of the country
Will undoubtedly prove to be a donsiderable scientific value.



"MESCAL! //jarr w A P“/J.f/d

(By Glen. E. Sturdevant, Ronger N-turalist)

The '"mescal™, with its interesting ancient and modern history, ic a
species of agaws thet grows eviryyvhere in the canyon.

Ths early cxplorers noted blackened ruins of cireular pits where the
ancient Tmdidns had roasted the "Aescal?. Thui ths wodern trails in the
Grand Canyon are merely imvrovements cn those usad hy the ancient Indians
is evidenced by the occurrence cf these Pits alomg wractically every treil.
These ruins were and are undoubtadly the incentive that’ colsas nany am
uwninitiated tourist to ceturn houze with blistired awnds ill-rewarded for
his efforts in collecting jevelry, wcttery amd Imcian trinkets.

The Supai Tudians, 7we'ling in Havasupni Cenyoa in Grend Canyon
National Fark, are one 2% she f&7 romainiang Sribes thas still use this
plant for food. The Plant is pove femiliar to then under thc name of

"yoyol®, .
The Y2363 1o gailleroo if - kerted. The
%, 3 £
plant iz cut a2ff close tu —he zZu i@ Jeaves I szccpt the
2
asparagus-.i e tender lcavss ezt Lae - ‘Lru_uitq.cr scem, wonsiderapnle Dre-
caution is recessary in zaibeiins and asivie the Pwenai ag tha (fhebes o 2]
e < = &

dinticuiated struciwrs anc sriznes on tie .Lezves L2y 33u3e great bodily dis-

cozfort. The 'veyel® =amsgowhles = pinsapnls to sose ertert a3 thigz point

in its pramaration, F
Vhen a gatlared ¢ o

Tids is aboutn fect deap, twn

long. The sides ar wailed R 2nd romdsg watorsror: **c‘r* &

til the pit is about ore-b2l1f frli, Tire wood is gathe.sd end puled into

the pit.

Who shpuld 't ght fle iire? T2 & white man suck a

imcocerial. Kot seo with the Sipal Inciun, Jﬁs‘.r-vev fior i wEd
custons have becn handed domn shev govern precisely vho sucll and siall

not light the fire in the "uesce 1'.p7f It is zn zncleny velief amoug.the
S'a_?':us that the fire 5hall:be .start’dd only by reiers of their tribe whoss
birthdzys occur in summer. It is accepted as a fact that if on2 born in
Vinter should start the fire, the “yayel" *mvld 12Yer 200k but wrsuead
would look white rather than tle cusiowmary brurm, To2sced, color. The

fire is kept burning until tha pii is a.,smed cf "plency of hcat and wlisaty
" of smoke".

When the fire is finzlly alloved to born down one Tndien %a:p3 the
rocks., ®His ig done by %aking a rovnded boulder weigling 'f-ftccn ot

tventy pounds and repeavedly shrowing it in tie pit until the rook

.’:
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are thoroughly parkeq with o uniforn slope o the centar. The hoat from
the pit neecesitetss fast work on the part of the tamper, The large rock
iz tlien throvn away and the "veyel” placed iunt > the pit to rosst.

Thoe nlants are put into the »Hit bottea side up. This, according to
the Indians, assurcs ricee steam and better cooking. When alliof the ™veyol"
has besn placed in the pit, tie ton is covorsd with hay or a sacl and
finally covered with dirt ard 21lcved to roast for thirty six or forty sight
hours.

Tndians pzint thear faces with oxide of iron (heoatite or
tomani uc), go as to insure 2 thorouu.h 1'0g4t1115 of the "veycl'®. The iron
pigrnent is not rewoved until the "veyel™ has been tested znd found quite
palatable, This ic ascertained by onz of the old iccbers of the tribe
who acts a3z offipizl tastor, One of the 'weyel" is reoooved from the pit.
Mazbors of the tribe standinz arownd con goon tell thy condition of the
edibles by mercly cbserving tho tasterf's faco.

They are finally rouovcd :roma the pit and scrved to the tribe.
The botton pors is sliced ard cuu into smell portions. These are chewed
and the sweet syrup-lille jnices exiawm2ddd. The upner part is sliced, dried
aml served as a sweot bread, Tic tender asparasus-like leaves arce ground
into a neal znd placed on ¢ woven frame to dry. The frane is nade from
tie dried stalk tliat sheoic up in the spring of the yoor. The meal is then
blaced in containcrs until it is necdeé as 2 sveot cake flour. ‘hen nseded
it is soaked in water for a few mimutes and mixed with corn meol., The
sweet cakes rade from this wixture ars one of ths choice dishes of the
Sup2i Indisons.

Although t€ha eustsn of resstianz ke Frmesea” s stdli provaisub
anong the Supai Indianq, it is feared thct another gen iatlon will find it

a lost art; with thepmrchasing pover of th deller familiar to them and
Vhere 2 cun of beans iy be purchased for a fow oen$s, $h2 incentive that
Lies formerly cauc.i tlc Iz:di' 15 to perform tl‘e ardusus lebors attcched to
reasting the "mescal" will be lacking.



~ ~

‘1-_;‘

&
£

_DAILY BATTLES

(Ry G. B. Sturdovant, Raunger Neturalist)

Have you noticcd those small conicel holes nsar the path along the rim
leading to Yavapai Peintl Perhaps you werce too absorbed looking at the canyon
to notice such niniature structurcs. If youn failed to observe them you are
azcused as a Witness to some of the death battles that occur daily in this

vie? '.t.'y'-

The cohatert forges are zensizlly conidined to a doodly buz, who acts
as the strategist, with an ant for an opponent. The baffling battle line
throvn out by the doodio bug consists of conicel-chancd hole in the ground onc
or two inchos in diauotor at tihs top ond s2bout on and onc-half inchcs d00Pa
H: lics cawr .fully hidd-n in th: loos: dirt =2t th: bottoa of his structurs wait-
ing for the zoro hour to sttack, Th industriis: -a.s, securrying eround for
food for th: colony, occesion2lly st=n into thus: sm:11 voicanic-likc hol:s.

The unfortumet: mzmbor that cer:lissly falls inmuo vl untrepant trics to stave
off thn iaprnding diszst.r by climbing up the stc » sidss eway from the danger
zone. Froquintly h succozds in his rotroat to safoty. Moro oormonly, however,
e puff of looss dirt thrown out in £ spiral form complstcly bafflics the ent.
He losos his foothold and rolls to thr bettom of ths hole. Ther: may bo a
ropotition of thic zct bofore hdwis finally seized in the sharp mendibl : of
his cnony and slovly pulleé to his drath wh'r~ he s~rves as food for the vietor

Regardless of tiw gquestion "Why is a doodls bug?”, a cortain admiration

must b® accordcd tiacso m rbers of 1nsrcta for thoir clovsrness in cking out an
cxistonen,
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