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This Bulletin is issued monthly for the purpose of giving infor-
nation to those interested in the natural history and scientific fea-
tures of the Grand Canyon National Park. Additional copi€s of these
Bulletins may be obtained free of cherge by those who can make use of
them, by addressing the Superintendent, Grend Canyon National Park,
grend Canyon, Arizona.
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M.R. Tillotson, Superintendent, Edwin D, McKee Park Naturalist
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A LIVING CONQUEST

By - Ranger-naturalist E.W. Count

Yhen the first Indiens halted in stolid and s‘bupefie'l; humility .
vefore the awful silence of the Grand Canyon, their naive but power=~
ful imeginations respended te a multifold mystery and built those
flights of .poetry that are the myths of the Southwestern Indiens. They
naturally did not suspect the greater and more actual mysteries that
lay locked in the soils teneath them; for these Ceanyen rocks - an im-
mense cemetery cn which present life works out its destiny, unconsoious
of past end future alike - bury the records of past climates, land-
scapes, end living things; while on their inhospitable backs and faces
crawl and climb other living plants and animals, determined’ to occupy
every fragment of surface that.they either oan change or come to fit.

To the student of living things, the less obvious tale of how :
these present forms of life haye scaled the inaminate is no less sig-- -
nificant than the story of:a long-vanished past; for here, where trees .
have marched in and -now possess the land, a vanishing line of lowlier
pioneers have lived, vworked, ‘and conquered and dicd.

Hear, then, the stery of a living congquecst, where from humble -
beginnings and at: uncounted cost, lving nature hes contrived to turn,
even this hot ond: dry recgion inte a plaee where it is good to dwell.

The wanderer along theo rim scos the orange-colored lichcns and
their black dead remains clinging to the barc rook surfaces. Those
lichcns are life's vanguard. Thoir body acids slowly cat into the .
sandy limestone, until they have formed a thin, slight soil.’ They
have no roots, stems, or lcaves - they havc no'plaec to enchor roots.
and thereforec -yo -way of supporting stans-ond lo~ves. -They do not nced
them; instcad, they live os = shopeless scub by gothering thomsclves
together from rock, rein, -ir, :nd sunshinc¢,  They may live thus pre-
ciriously for ummcasurcd time, until, ot last whon dcath fados tham out,
8eeds of a _higher ordcr of plint lifc ridach thdir debris by ehnnoc; nd
from thesc thorc slowly ancrge such flmzcr-bccfrin_g plonts as arc will-
ing o lcpd a hard 1lifec. » Thoy must cxpleit the pittance inhorited fram
their predccessors; their roots must be ‘tough, sprecding, =nd aggressive
to cxplerc the slightest grack or pocket in the roek; theoir stoms must
hove o hcavy, shaggy bork; cnd thoir lcaves must be "tough", thet.the
raro watcr-spocks do pot loove toorrapidly. As the lichas before them, .
thoy must do their body-building in thosc prceious days cftor the snow
melts in the cerly spring ond during the roins of the summer. They
mst stand the discppointment of an over-mecagor roinfall that will cve-
Porate almost as soon ~s it folls®so thot it conveys no bencfit vhate )
CVor; or ¢f on over-abundant onc thatiboars dovm through the ravines, ¢
Carrying with it prooious soil, wnd cseapcs boforc its potentirlitics
0 ho soized upon. But os the cnd of winter and the middle of summer
Ting thosc plants two scparate scasons for gathoring their waber,

SOMC 0f them bloom ond moko sceds twiec a yoors They grow; and thoir
roots take adventege of morc cracks ‘in the rock, and crowd tho rock to : &
Plecos, Thoy dic; ond thoir romains give more soil for othcr and groot-
°F but loss pioncering hosts to move in and tcoke up the strugglc. At
18t tho pinc-troos tromp in ond, in the ungratoful woy of living things
*hy ovorshadow thosc who m-dc thoir living possible; they drive dowm

ho eliff-roscs, tho feorn-bushos, tho scgobrush.
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Where the flewers are, cané the bees, butterflies, moths', and
beetles to draw food and, incidentelly, to pollenize md con*tin:ue
the plent race, The flowers vie to produce the most attr_'aetlve
colers and the richest flow of honey to catch thése all-important
visi'ﬁ’ors.. The blue flowers seem to have the adv-ntage; while the
red ones would .leg hopolessly behind were it not for the "red-see-
ing" butterflies and birds,

Where the bark grows, come the beetles to bore and luy eggs.
The moths lay their eggs where the hatching caterpillars may cat
the leaves, Thus the plants piocneer, .while the animals move inte
the heritage, and only in some cascs de these lawter help the
plants in turn by more than their cxcreta,

Many onimals are parasites, and would literally ea® thcir own
race to starvation and death were it not that bhere are in turn
othdr preying animals to keep their numbers down, - The pigmy and
slender-billed nuthatches hop up 2nd down thce trec~trunks, hcad up
or down - it mekes no differoncc-~-to clear thc bark of inscets.
The chickadcecs, and titmice, in mixed flocks, conn the bdwigs apd
branches., The flycatchers sit wniting on 2 limb unbil a haplecss
inscet hums by; whon out they dart; fo returm with o subisfied
bill., Or thc stadeato flickers and othor woodpcékers, tircless
oviem miners, probe the imner bork for lurking gruts, The wiolet-
green swallows and the little bats relicve coeh other, the one s
toking the day shift and the othors the hight, in the task of
clearing the air ,of whatevor inscets arc.flying..'And oven The
ichncumon-fly probes tho t runks of treos to doposit its ¢gks nmong
thosc of some other inscot, thot its ovm young may fecd upon the
grubs ef the lattor., The little, bluc-bellicd swifbs and the :
"horned toads" do their humblo but offecctive best in .seouring the

ground cleor of inscet . posts.

»

. But agoin life is artless; end on the pincs ond junipers eamo
the scsds of the. (Razoumofstya) mistlctoos, s Thoy reaeh their
dogenerate 1littlc roots dovm into the juiey brenchos of the trees
to drew their wmtor supply; ond grow thoir berrics thot the birds

*0 will swnllqrr; ‘but tho,sceds thereby discherge imbo nevr torri"bory i
“yet agein, tha Abort Squirre] may ot one simc bc burying the plump

‘scdentary sceds of tho pinyon, vhich lakor mey sproub to ncw trcos;
or still' again:he will be: cheviing off she sycculcnt wvigs and un-
ripc conos on. that same troo, : s

. "Naturo, you obscrvc, is inconsistont; -how much morc ropid
the conquost if thorc were no disscnbion in the inveding ronksl
“But’ p¢rhops - mey therc not be in  Naturc o doepor philosophy,
o more subtlc kind of coopuration than' 1imitcd cond.thercforo
nceossarily "officiont” mon ot first surmiscs?

»'Bosldos = Noturc is o warrior, nos o gunoral,
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FOSSILS AND WHAT THEY TELL

By - Rongcr-noturalist R.L. Nichols

Originally a fossil was any rcck, mineral or other object
dug out of the earth, tut today the term has a much mere limited
application:s A fossil is the remains of a plant or animal or the
trace of its presence, preserved in the rocks ef the earth's crust
end this plant or animal must have lived before the dawn of histery.

Farly men - Babylonians, Greeks, Egyptians and Romans - came

in contact with fossils, for the Mediterrarean region is one par-
ticularly rich in them. It is most interesting to learn how these
people looksd upon them and what they considéred the fossils %o
be. Some of the early Greek thinkers believed that fessils were
the result of the interaetion of star light shining on soil, I#
seems that star light had some mysticel pcwer and by shining on
soil these curious objccts now known as fossils vere produced,
Others looked upon fossils as the discarded work - the mistakes
of God - who made them only to find them not to his liking and
hence he thrust them out. Lluring the 15th and 16th centuries the
Italians rccognized fossils as closely resembling living forms,
for example they found above sea-level and far inland mud-like
shells similar to those they found living on the beach, and so
the Flood in thc Bible was appéaled te. According to them these
were merely enimals ond plants which were killed Wy the Fleood.
But aecording to the Bibtle the Flood was of relatively short dura-
tion, the waters prevailing upon thc carth only 19C days, 3colog-
ists have litcrally found fossilifcrous teds of rodk thousands of
feet thick and of coursc thousands of foet of limestonc, sand-

stone and shale could not have been accumulated and formed in 190
days.,

Leenarde da Vinei, that universal genius; was among the first
te explain fossils corrcetly. While engaged in the construction
of somc canals in cecntral Italy he camc across many fossils and he
correctly cxplained them as tho romains of former lifc which had
tecn prescrved by chanec in the rocks of the carthts crust,

So much for tho old idcas concorning fossils, Now thc layman
might wcli ask, "Arc they of ony usc to thc goologist? To they
tell him onything about the 1lifc history of old mother ocarth?".

Herce at the Grand Canyon we find in the rocks the remcins of
corals; sponges, erab-likc animals callcd trilobites) fishcs, sca=
wook, scn 1lilics, and may othcr plants ond cnimals vhich must have
lived in ocean wober, tnd yot today we find thesc romoins soven,
cight, ond ninc thousand fcct above sca lovcl showing in o beauti-
ful, irrcfutoblc wmy that this rogion has been clovated thosc
thousonds of fect, Fossils then show us that the terra, fiwma is
not so firm and immovcable as wo oncc thought, In many ports of
the world fossils toll us of ovon much groater uplifts than this
hore at Grand Canyon.
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Then too fossils tell us much about aneient climates, When
we find ocoal in Greenland and fessil ferns in Spitsbergen, we know
that in the geological past when the coal was'foming and the ferng
growing, these countries must have had very different climates frop
what they have now., Indeed in the opinion of many gfaolcgists when
we find the remsins of Walrus in Arkanses and Hairy :larmoths in
Flerida, both animals completely aedapted to an Arctic climate, i%
tells us that the climate at the time these animals were alive wag
much different than the present in these two localities,

The fossils tell us furthermore that plants and amimals have
changed continuously and progressively through geologic time, The
very oldest rocks that +the geoleagists know anything abeut (rooks
found at Grand Cenyon in the Inner Gerge) contain no fessils, which
means thet either 1life did not exist or if it did that its remains
have been destroyed. In the next series of rocks, some of which
are also found at the Grand Canyon, thc first fossils, remains of
‘very simple plents, appcar, As we get into youngor and younger

, rocks ‘the fossils become more and more canplicated ond advanced, amd
finally in almost the youngest rocks we find the first remains of
man, He appears for the first time only o minute ago, geologically
speaking. This progressive, continued change in life as recorded
by the rocks is what the geologists and diologl sts call the evolution
of life, It is not samething vhich they have rcad in o man-mode
book, nor is it the child of their imagination, but they learn of
it from the pages of old mother eerth's diary - the vey rocks them-
selves. Fossils teoll the geologists, then, of carth movements, of
past climates, of the cvolution of life, and of much morec,

"A fine-mist cnd a plmt,-
A erystal anmd a ccll,-

A jelly fish and a saurian,
" And caves wherc the cave men dwell;
:Then = ‘'sensg of law and beaudy
:And a face turned from the clod -
Some call it Evolution, ¥

And others call it Ged."

(
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COPPER DEPOSITS QF GRAND CANYON

By - The Park Natura]:is‘q

Much of the world's exploration has been prompted by the
lure for precicus ores., The Grand Canyon itself was discovered
by the Spaniards in 154C as the indirect result of searches for
g0ld and a large part of the influx of rieneer prospectors to
and through the Crand Canyon late in the nineteenth century may
likewise be attributed te a desire to find metallic ores, To-

. day visitors to the rims of the Canyon almost daily ask the

gulis"s-tion, "What minerals does it contain?”

Some@hew the Grand Canyon with its treméndous size, its fan-
tastic buttes and temples, and its rugged, rocky slopes appears
to the .easual observer to be a place that must contain a wealth
of veluable ores. Put most of its walls are of a sedimentary
type - -rocks formed by the ‘accumulutions of sands, limes and
silts; ond therefore not liable to pessess origiml ore deposits,
Lavas and other igneous rocks which arec the comnaon bearers of the
metallies form but a smell percent age of the mass. True, gold
occurs in small amounts in the Colorado River cond moy be ponned
there, though not in paying quontities., Other ores - particularly
coppers and lcad may be found in several of the formations and
these have been prospseted by many 2 mon, But the Canyon is a
rough country, full ef hardships and hczards, and has ever been
& barrier to the economic exploitation of these minmcrals. Natural
obstacles to operation, ond difficultiws of transportation hove
shown time’ and cgain that mining wes imprectiecl,

Regardless of ceonomie value, the orcs, particulerly coppoer
of the Grand Conyon, proscnt on interesting study concerning their
origin oand history: Thoy have bean found in rocks ropresonting
four different perieds and at clevations ronging fram top to bot-
tem of the Canyon. At thc foot ef the Bass Trail.in thc western
pert of the National Pork, the copper sulfide, chalcocite, and
the copper-iron sulfidcs, bornito ind chnlcopyrite, urc found as -
cizted with recks of Archean cge, At the eastorn cnd of the Can-
yon ncor the Littlc Colornddo copper orcs occur in faultcd crcas
in the old Algonquin lova flows, Bclow Grandviow the.brilliantly
eolorcd carbonates form pockets in the Red "all Limestonc, while
on the North Rim both ot Point Sub® ime und at Y cobt!s Leke molachite
and azuritoc occur =8 surfacc doposits in the Kaibab Limcstone.

~ Obviously thc origins of thc warious Grupd Canyon copper do-
posits crc as varicd os orc their localitics. Thosc found in the
Redwall end Koitab Limestoncs apperontly ore unassocictcd with
tny ignoous rocks and protobly ware decposited in solution cavitios
or by replaccment of the limcstonces, Circulct ing motcoric waters
pro®cbly bromght thom dovm from the Red-ted Formo tions which onco
covored thc Grond Conyon region. On the other hond, those copper
Acposits found rmong thc lavas, schists cnd granitcs of the Canyon's

" bottom, had ¢ very difforeant origin., Thoy ocpparcntly boar a dir=-

oot relation to the old fonults of thosc rocks though the specific
causcs that brought about thc eiroulation of tho mincral bearing :
solutiens are not yet understood. All in all, the Grand Canyon offers
some very interesting studies in the origin of ore deposits.
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JULY BIRI NOTES

A large Voed Itis was seen by Major
Brady and Mr, P, Jenks of Flagstaff, near
Trash Tank en the South Rim of Grani Can-
yon, July 13, "It drod nearly three feet
when erect, and a toe mark in the track
which it left was about three inches long.
The head and neck were a dirty grey; the
rest of the body vhite., A pair of these
birds had been seen for a week or two pre-
viously by e ranger ef the National Forest."
This is the first record of this tropicael
bird from the Grand Canyon National Park.

* ok ok
Two Dusky Grouse wer'e seen near the

Grand Canyon Lodge, North Rim, on July 16. : e SOrR
(Park Naturalist). Weaod Lbus iy Srons

* % 3k

July 17th - a Three-toed Woodpecker was founé at work near the
Reanger Station, North Rim, (Park Natwalist).

* * %

A pair of Mearns Woodpeckers at Hull Tank and a Greater Yellew-
legs at Trash Tenk were reported .July 13. (P. Jenks, Flagstaff), ]

* % %

4 solitary Killdeer was seen July 20 flying vociferously over
about an acre of ‘territory in the neighborhood of the South Rim
postoffice. The soil there is deep and froe of junipers and pinyons
in fact, a small piece ¢f thin meadow-land in the broad ravine fol=
lowed by the railroad, Trailing .the. Killdeer would mot dislodge it, ‘
but I could detect no.signs of westing behavieur..(E.W. Count)



