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This Bulletin is issued monthly fer the purpose ef giving in=-
formation to those interested in the natural histery end scientifie
features of the Grand Canyon National Park., Additicmal copies ef
these bulletins may be obtained free of charge by those who can make

use ef them, by addressing the Superintendent, Grand Cenyon National
Park, Grand Canyon, Arizona,
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M.R. Tillotson, Superintmien'b, Edwin D, McKee, Park Naturalist
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REPORT OF NANKOVEAP, TRIP

By - Dr. C.E. Resser, Curator, U,S, National Museum

It is assumed by the general publis, and even by most students, that
the history of the major national parks like the Y ellowstone or Grand
Canyon, is well kmown, Thousands of people from all over the wrld, visit-
ing the national parks each ynar, seek an explanation for the features ob-
served whether they be the rocks ~ their structure, erosion, or history,
or the plents ahd animals, or humen responses, However, in no field is
our knowledge as complete as the present status of the sciences permits,
and in perticular, the geological history of the Grand Canyon is yet quite
imperfectly known, The‘ Park Naturalist is using every opportunity to get
further infrmation and ether geolegists come in from time to time to study
certain phases that are of especial interest to them.

Forty eight years ago Majar Powell, then Director of the U.S, Geolo-
gical Survey, built a trail inte the Nan-ko-weap Valley, in the extreme
eastern part of the park, ever which it wes possible fer Cherles D.
Welecott to enter and study the geolegy of the region during the winter
of 1882-83, Dr, Walcott himself later was Director of the Geological
Survey and for the last twenty years ef his 1ife Secretary of the Smith-

_sonian Institution. During his lomg life he published several papers

dealing with the stratigraphic history of the Grand Canyon, But-as-the -
science of geology hes mturally progressed in recent years, thus bring-
ing to bear new principles, new observations are necessary. In fact,
much of the published information respecting the Grand Canyon needs
revision,

It was my good fortune, in company with Dr. A.A. 'Stoyanow of the
University of Arizona, to restudy the Nankoweap Valley during the latter
part of May, This trip was made possible by the generosity of the
Carnegie Institution and the men and equipment furnished by the Park,

Nankoweap Valley lies inside the row of buttes, margining the river
for many miles, beginning st the up-river edge of the Kaibab Plateau and .
extending belew the mouth of the Little Colorado, As in thc case of the
other creeks, Nankoweap hos cut & narrew, precipitema sanyon from tho
wide valley to the river, This imposing line of buttes ..owes its
cxistence to a fault that runs along their inner sidos. The block in
whish thc river flows snd from which the '‘tuttes were cut was dropped
lown with respoet to thc beds inside of the frult, thus bringing softor
beds within roceh of the sriccks thoreby cnabling tham to ocut wide, opon
velleys rather than narrew eanyonss

The softcr rocks, in vhich Nankowcap, Kwagunt, Chuar cnd othor erocks
have out open wvalleys, «rc chicfly Algonkion stratc. Algonkian bcds oe-
eur moro or less continuously along thc river from south of Bright Angol
Croek, up strcom to tho Nenkowoap valley. Their thickness was orlgf!.nally
considcrabte ond thoy wierc folded ~nd faulted shortly after dcposit:.on..
Today we have only the remnants lcft above the smoothed Archcean gronitie
or shistosc floor nnd bclow a slightly irrcgular surfaec thrt rc;_s»ﬁqltc@_k 1,
from crosion of thc upturncd beds and on which the Combrion md yox‘mgcr ki
formations werc 1nid dowm. Great interost attaches to the lifc history
révealod by thesc rocks boeousc of their groat antiquity, eonscquently
the primary objcet of our ruecnt trip vms to scck troces of life, pnrs
ticularly of animnls. 48
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We found a vast expunge of oleanly expoped strata, mage %
the most part of materials that could preserve any shells
of animals and even retain impressions of soft animal or plant &
sues, Since these beds have not been sufficiently metmno;-[.ahﬂaell 8-
altered by heat or pressure to destroy the fossil recerd that my >
have been written imto them when they were deposited from the wat
of oceen or lake, cur finding fossils depended therefore sclely c;ra
three things, vis. first, whether plants and animels then liveq 1
secondly if ome or coth had representatives living vhether theY.'mz-g
8o located as to be vmshed intc the waters and entomted in the sedi.
merts befere decay, or finally, wvhether we exerciscd suffinient
patienes and judgment to find them. Sesarching for many hours, we
discovered atundant evidence$s of aquatic plant 1ife bt unfartunate)
no trace of animal remains: Thus for no undoubted animal fossilg have
been discovered in pre-Cambrien rocks snywvhere in the world, and geo- |
logists are speculating asio the meahing of this. 2 |

s p

or tg't.

About 1700 feet of Chuer strata., as the Algonkian rocks of the |
Renkoweap Valley arc cnlldd, 2re exnosed. In them five distinct type
of algal limestones occur at different horizons. Tod~y bluc-green 1
algae mey be seen at work mnking Ribbon Fulls consimntly nore lLeauti- |
ful, In the Chuar wrters, which mey orobakly have becn fresh voter |
lakes rather th.n the ocean, such blue-grcen nlgoe z1so grow preeipifat. |
ing the lime from the woter, In scme c-sc3 they formed irregulcr “
crusts which somctimes were broken up by the weves so thet instcad of
the usucl piling up of these crusts the chips vwcre tossed togothor in
¢ harhezerd mannor. The most interesting nlgal zone is cnc tht un-
fortun:kly can ncver be adcojquately illustrated by specimens brought s
the rim as tho smallcst masses ropresenting complotely the menncr of
grovth, weigh m.ny tons. In this form thc growth begins with o disk

- borhops 18 inchos in dicmeter., This is follewcd Ly irrcgulcr columns

about two inches in diometer and perheps scven or eighkt inches long,
arronged upright on thc basc but so crowided ws to constantly cxpond
the entire mass. Tho sm~ll columns arc piled layer on layer until
the mass is five or six fcot high md of oven gronter dicmotor. Fin-
ally the vhole is topped off by a thick laycr of grovths that resemble
large conlesccd hends of exbtege. This strenge mass then is in gener-
2l pear-shappd composcd of the disk basc, the majer portion of up-
right irrcgulor columns nnd the potryoidal top. Its speetacular oppear
ence is further inercrscd by the rothcr bright rcd mud filling botwea
the whitish' columns, :

Besides the algal limestoncs, the fincgraincd calecroous shtlos
yiclded fragments of ~nothcr -1g~l type. This is not the lim-sccrcttd'
ing, tluc-green typc but is comparable rather with the ordinary scowes
of today.

Thus while wo werc n-turnlly disappointed in not finding trocos of
animal life in the Chu:r beds of Nankowca» V-.lley, our trip ncvcrt?c' :
less ws quite profitable, giving us much new informrtion. A fow 1:;‘
montary trilobites were found in the b.se of the Mury formation whith o
indicate dofinitely that it is Middle rother then Uppor Crmbrian 0go ¢
we.s formerly thought. - .
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ARCHAEOLO®Y

Archaeological work inthe Grand Canyon regien is being carried
on this summer by the staff of the Gila Pueblo of Globe, Arizona,
This is the first werk of this kind to be done in the Grand Canyon
National Park,

Mr, Herold S, Gladwin, Director of the Gila Pueblo, and Mrs,
#Winifred MacCurdy, through whose generosity the work has been made
pessible, cre directing the expedition. Their staff consists of Mr,
Munroe Amsden, Mr, end Mrs, E.V¥. Haury, Mrs and Hrs. 0.C. Havens,

Mr, end Mrs. Dennis, and Miss Sengster., Renger-naturalist Russell
Hastings has been detailed by the Park Service as its representative.

-

WAYSILE MUSEUM CF ARCHAEOLOGY EXPEDITION

. B 3
Ry Herold S, Gladwin, Directer of Gila Pueble, Glcbe, .Ariz,

Our expedition arrived June 2nd, Vhen we visited the site of the
ruin near Lipan Point it looked as if it would take at least a week to
open a road through the trees and over the rough outecrorvings of rock,
but Mr, Carrel and his romd-crew starte2 work at ten o'olock in the
morning end at twelve o'cloek a processipn of four cars and a trailer,

with eleven people wound over the roed that had been mede, and we lunched

in comfort on the camp site,
: R ;
We shoulit 1like to teke this opportunity of expres:sing our grati-
tude end“apprecfation to those members of the Park Service who have done
80 much %o make the camp possible and convenient. It has given us the
greatest pleasure to be able to rely upon their unfailing ccoperation,

The tents were hardly pitched before the staff ¢cegan werk on the
survey which had becn planned. This survey is designed to place the
pucblo at Lipan Point, vhich we have called the Twsaycn Ruin, in its
proper relation to the surrounding culturc., At mony of tho large ruins
in the Southwest therc is a sufficiently decep deposit of rubbtish, or
sulturc, to be able to make stratigraphie tecsts and thoreby dctermine
the relative age of thc min by . cemparison of the pottery frogmonts
from thc uppar and lower lovcls, The Tusayan Kuin, hewovor, was ncither
occupied for a very long time, ner did it shclter a large population,
and in condoquonec the rubbish deposit is too small to yeld strati-
graphie ovidenmec. Another method was necded and we have rcelied on a
“EC-Bproad ‘survoy of noighbouring ruins to give us the dosircd infor=
mation,

The method whioch wo have follewcd has beon to divide our staff
to groups and allot to cnch group an arca to be surveyed. The eroa
s covercd, first, by making inquiries emongst rangers and old-timas
%2 to known sites; sccond, by walking through the woods scarching for
Potsherds or house remeins, Sherds can often be found in oxposed gra=
Vel beds, carried down by rein from ruins on the ridges, and it is not
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difficult to follew sueh traces up the washes umtil the ruinm ig
reached, usually near the top of slepes facing east. In this re.
glon house remains are nearly always small, rarely mere than ope
room, and frequently nothing is left to show human ectivity except
a few sherds, -

%hen a ruin is found we collect 150 fragments of pottery, pok-
ing up all the various types; the ruin is given a serial number apg
is photegraphed; a description is written giving such details as itg
location, type, size, number of rooms, condition, masonry,general gyr.
roundings, ete,

Upon returning to camp, the sherds are washed in muriatie acig
dipped in soapy water, rinsed, and sorted inmto five parcels, 50 for'
Gila Pueblo and 25 each to the Wayside Museum, the University of
Arizona, the Museum of Northern Arizona ond the Laboratory of Anthroa
pology in Santa Fe. The Gila Pueblo porcel is then analyzed as to
sulture and period, using such,diagnostics as type of decoration,
paste, and house remains. When we feel that we have ot last squeezed
a site dry, the sherds are put in storage and a coloured pin is stuck
in our map.to express our ideas of the culture end period of the
site,

It is as yet too emrly to express em opinion as to general archa.
eology of the park, but it seems probable that several pockets of
development will be found, One such pocket centers around the Tusayan
Ruin and is bounded by the Canyon on.the north, the Coconino Plateau
to the west and south, ond the Little Colerado and the Painted Desert
to the east, The Coconino Basin appears to have been settled in com-
paratively early times, Pueblo T at the latest ond possibly Basket-
moker III, with a loter development along the ridges lesding up to the
Canyon rim, and o l~te stage ot the Tusayan Ruin,. late Pueblo II or
early Publo III.

Ve are not radiating out from .ccmp, s we h ve collected over 200
sites within :. rcdius of 25 miles, Monroc Amsden is up in the M-rsh
P-ss district, 0.C. Hayens is over in the Hopi country nd II,W, Haury
is on the North Rim, E-nch m.n is collecting sherds ond sites for the
sole purposc of detormining ths boundarics :nd diffusion. of thc people
who oncc popul:tcd this country. We belicve hxt thesc fundamental
preblems con only be scttled by somc such method «s we ore cmploying;
the finor points of their mannor of 1ifc and acsthetie achicvements
ecn only be learncd by ecrcful cxeavation and dcduction, We hove just
locrmod thet the noeessary pormits hove been gronted, rnd e look for=
word to July s o period of intensive work in the Ruin,.
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VANADINITE IN THE GRAND CANYON

By the Fark’Naturalist '

Vanadinite is a rather rare lead mineral of complex compesition
whose most impértant constituent is the element vanadium., The latter
is used chiefly as a hardening metal sinde as an alley it develcps in
steel great toughness and torsional strength.. A yellow pigment known
as vanadium bronze and used es a substitute for bronze paint is made
frem vanadic acld. The venadium oxide is.used as a mordant in dyeing.

In various districts in Arizona and New Mexico, venadinite is
found occurring as a mineral of secondary origin associated with lead
veins, It is often a beautiful ruby red in color, but veries to an
orange or yelléw, Vanedinite deposits of this type are found in the
Havasu Ceny~n - & tributery to the Grand Canyon.

The Red Wall Limestone of the Grand Canyon region is characterized
practicelly throughout its extent by solution cevities, caves ond sink-
holes. In some lecalities are nlso found bteautiful examples of recrys-
tallization which accompanied ofr fellowed such development., In the
Havasu Canyon, miner lization has fellewed the formation of solution
cavities to a - . particulcorly grent extent, *Here very lirge crystals
of ealcite and dog-tooth spar were first deposited forming a cave lining
ond this was later permeated ond in same euses entircly replcced by
lend and silvers At o still later stage, water boaring vencdium passed
through the some creas, coating the original lrrge ccleite crystcls
ond leaving mirrors or casts of vancdinite on their fomes, Crusts of
morc massive vanadinite were also formed surrounding the crystals of
locds Those deposits though they will probably nover be of any cconomic
importo nce, prosent an intercsting stwdy of the formotion in limcstono
of sccondary ores and of & typieal occurrcnce of tho rarec minercl
vanadinito,
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iy anm TBAIII *
BY Ramger-naturalist w,", €eunt

To know the Canyon, go down into it. That adage holds good, no matter
how much one may siirt the rim. The newest trail leads from
Yaki Point down onto the Tonto Platform, where it meets the trail . -.
descending and crossing the river to the mouth of Bright Angel 3
Creeks To tremp this trail when the morning opens briskly; just
tremp, with no ulterior motive, is one way to keep from
growing old. As you descend or come up, you find it mmch

iy
)
J
t
/“j"g

§
Z - k.
\ easicr and certainly more entertaining to count your i’ i 3(74
\gtops in terms of geological formations, than of miles. “fil % \
erc ere the Paleozoic rocks, piled up like a layoer 25 |

cake, and you bury yourself as you go down into thoem
and oxhumo yourself as you returi.

About sov..:nty—-five foof below the rim tho other

_of the Ealbab
z & e %“jr" ?\
- = s e
Bty SR 7 ,/m '_'*'"g’ oS
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limestone are left behind,
you might have seen a whole
flock of hummingbirds, appar—
ently Rufous end Broad-tailed
together, darting and backing
and "treading airM among tho
Scarlet Buglers, probing these
trumpets with their long,
needle—liko bills, and sound-
ing 1ike Zimsical telegraph
keyse.

The trail is broad and
well-marked, and covered with
the deep dust of the forma—
tions it crosses. You can
tell roughly by the color of
the trail when you have fin-
ished the whitish-pink
Coconino sandstone and have
struck the red Hermit shale
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holcm tm dust-covorod fiet luddanly bocome conspicuous. ZLater, with your

u. new roddenod, you hit tho gray nodun nmoi%one y ond again your feet remind
s that thoy ore still 'll.th you.

m'WtImntl that you once 100 !

"I
_down upon grow cnd grow and grow, until they
; " soloxmly staro high over your hoad, as
-sublinoly wumindful of your puny
prosoico as whon you wore abovae theme
« 4ad you have tho huble yot exhilare
ating experionco of fooling lost, and

glml. of 1t.
A 0S| Down you go, and out onto o long spur of
| / Snpa.'. sandstono, whoro a pporso forost of Agaves point’

tholr floworod nolos above a low, bristling crown of spily
loavos. And horo 1t comes upon you as though you had nover

thought of 1t boforo® the Canyon is BIG. Tho citodols, the' :

tittaesscs hove retreatod behind you, othors ahead are biggor

without apparently coming closur; nnd you are rojoicod at the

open desolation and tho protoan sclitude. Thon it strilms as

ﬁ.tﬂng that $he-world wes not nade for mon, but rathor nan for tho world. Per=

hops an alert 1ittle llzard scurries off, then stops to view you incuisitivelye

o 48 simply cnother creaturo, ond so are you, and you are glad of the lkinship.

: 8till down; zigzogeing nlong the Rodwell cnd Munv linestonos, the Bright

. ngsl shalo, ~nd out onto tho Tonto Platform, with its croosoto bushos making it

A §ocidedly wikempt. Thon you ilunge over tho Topeats s: nds;ono, cater the

gonkion rocks, while tho black, greooen, mund piukish

ngses of the hogry Archepn risc shoer to muct you.

Conyon rim is; new disoppearing, amd you inagino, .

g you enter this innor gorgo, that you cro bidding - *

he outor world goodbye. What, aftor oll, do thoso

ncisnts of o billion and more yoars have to do with

he anciont core of tho oartk: thoy still remonber a

story of tho twilizht dawn of tho carth

which tho youngor genoration of rocks,

anay up therc cail op Autysecond—

hond. Here, indeced, ‘is aworld

apart, a world withdrawn inte : =

itsolf bocamso time hos marched " \ :

by and, forgotting, has loft

it to its own dovices.
Below you now is

{the Colorndo River, its

§rmur swelling as you

- bury yourself moro

Jdeeply in this anciont

tronsure~chost.

lgzag, zigzog, you

! Toach a tunnol, the

mel ushers you

onto a powerful sus-

Ponaion—bridgo, you

trudgo acrogs and yot

domn & way. You have

{reachod the bottom.

Hore are tons of -3

Youldors, discardoed

Iﬂﬂhlngs of the Rivor.

Sono doy the River will

Teembor them again, and

TRl thart ~nd hoave
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thom around somo more -- a magnificcatly gruff gcmo.
scramble out upon them, and look upward. Tho srchoan rocks |
have orowded upon you, as though tho 1id of a cavern wore ‘
boing closcd behind.  Tho youngor rocks of the uppor walls
are forgotton. You arc a acophyto in o timcless socrot order

as long os you arc down horo —- and pérhaps you remcin so,
oven aftor departing. 4bondon all ¢lse, you who onters

Lilre Alice in Wonderlond, you proeseintly discovor that al)
sorts of other crectures hove proceded you into "this undor-
. ground hcllway. Here is & blus heron standing on the Riverls
edge. It slowly tises and flops off heavily domnstroam and ~round a bend. Now '
. and unfemiliar lizards, little whiptails or moaty elmclwallas, scurry under rocks,
then turn to pecor out 2t you, cocking their hoads, bdird-likes - small toad, like
a pounchy, retired reachmean sitting on his hoeiondc, svucts under some blados of
grass near Bright lngel creclze You pick him w, —- if you can —- 2nd he meckly
closoes bis uoyos, as though bolioviug thet this is the ond. Or turn him on his
back in your hrnd, :nd hoe hﬁm’dly draws up 1-1115"1..@5, 28 helploss as 2 baby.

Suppose you follow up Bright -ngel croel snugly
losing yourself in its wipnding corridor; you wade
its chorging wators, and turn up into Phantom creolk.
Here, as all through this osoteric spot, the drogon~ \
flies, bluc, yollow, crimson-cnd-groy little airplones, - 2
lond around you :nd t:zke off ~goin. Hoere the swifts
still scromble wonderingly up tho cliffs to koop out - \ ;
of your woy. Here tho little fisk ond tadpoles \
wriggle among the clgae in the smoll, neglected
pools of tho creol.

. You claomber b. ck a.ga}in to Phantom Ranch, with
its bright 1ittlec tourist cobins ond its idyllic
peach orchard; ond you fool that, dospite its
commercial bent, this place is olso lost, ond -
content to be so. It fits. ¥You fit. Everything
fits. TYou hove o hoart-testing climb chead to
return to rcality; but while down here you aro
satisfied to rcmain something of a disombodied
spirit as long os the doy will 1l:t you.
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ODDS AND ENDS,
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én Moy 26th the uncammon 1ittle Rod-broastod Nuthatch and several

pusky Greuse vere seen emong the timber and snow drifts near Point
fmperial, North Rim. i

* ¥ %

Members of the Carnegie expeditien te the little known Nankoweap
_Cenyon reported'heving seen many coyote tracks end heard the animals
closeaby their cemp. This is the first record that we have received
of coyotes in the Grand Canyon bottom. Twe Bald Eagles seen on May
26th were also.reported.by-members of this party:

* k%

Two interesting specimens of Trilobites were recently founéd in
the Muav Limestone of middle Cembrian Age. Cne of these v as found in
Nenkoweap Canyon by Dr, C.F. Resser and the other near Roaring Springs
by the Park Naturalist, These. probably represent new species.

¥ k%

Besver have been seen several time s recently near Cottonwood on

the Bright Angel Creek, Fresh tree duttings are numerous in several
places in thet vicinity.

¥ k ok
The first record o¢f a Barn Swalléw in the national park was made

by Mr. P. Jenks of Flagstaff on May 30th. A single bird was seen in
company with a flock of Vinlet Green Swallows.

%k ok
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