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SHALL 'JUT MIGHTY I 

By Park Naturalist E~D. MoKee 

Birds am, mammals have 'been visiting the residenti al area on the ::iouth 
Rim of Grand Canyon in exceptiomlly great numbers this fall. The lack of 
a crop of Pinyon nuts, the drYness of tre season and the absenoe of ·cats , . 
&O".d dogs have probably canb:ined to 'account for this great increase in the 
feathere d and fur-bearing visi tors. In' the months of September end October 
alone I have seen 24 species of birds at my feeding sfation and bird bath. 
Of these many were undoubtedly in migration, but others have. cane and stay­
ed lo~ . enough to become quite tame end well acquainted. The list inoludes 
fool' species of Juncos and two each of Sparrows, jays, and Nuthatches. 

Among the cOllmon birdS of this past fall, it has . been intetesti~ to 
notice the ind~vidual . .desires and motives for caning. Some, suoh as the 
Bluebirds and Finohes, apparently have come only to bathe, othel's, includ­
ing the Juncos and Sparrows, mve been . .aqually interested in the cri.Unb~ and 
seeds scatter!'ld about, an:! still .... o thers ' have devoted practically all of 
their time to eating .1' carry~ng away pin~on nuts. 

• I 

Except for the many Lon'g-crested Jays .which apparently will eath any­
thing, anq .. ·everything if Possible, too ehickadees, Titmice~ and Rocky 
Mountain Nuthatches .l).ave t~~st balancll~ . diets; They eat nuts, crumbs. 
many kin<:l;s 'of fruits, 'am a ~feat variety' of scraps which have been put 
out as experiments. The tiny Pigmy Nuthatches, on too other hand, limit · 
their meals 'almost entirely to Pinyon nuts am because of their great 
cravi~ for trese mve beoome extiemelY bold and' tame. . '. .. 

While in 'most parts .o·f the cQuPtry . too Chickadees are found to be the 
tamest of ·the birds - thJ ale s .tMt' wi11 most cOTllllonly feed from one's 
hands, at Grand Canyon the.v are far outclassed in this respect bv tlte Pig­
my Nuthatohes. The se latter - .the smallest of the penne.rent re~idents, will 
now usually oome when . . cEi.l1ed.,. In . pa'1r.s or in smail flooks, they" vAll ar­
rive ' am:Jng rea'rby trees, and hl,lftake turns in feedin/ii from an outstretched 
hand. I know of only one 0 ase .·of' a Grand canyon Chi okadee 'be com ing so in-
timate. ' .' 

Not an ly ar e the 
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A BRIEF ECOLOGIClILOOMPARIS()lf· OF LIFE ZONES ON THE. jUI.lBAB PlATEAU 
..,.-' 

By H~~~~d~,PauJ;lne ' Mead 

The Piute Indians gave the plateau its nruoo "Kaibab" vmich means 
"Mountain lying doWn," and frcm a distance it appears as a long,low, 
bIuFl line Il. ';".in~t the ho rizon. Rising rather gradually from the sage 
brush pls.iliS in "he north and from tre pr('lcipitous walls of Kanab Creek 
Canyon in i..lw w·)st, this forested plateau reaches an altitude of a little 
more t}len ,! ,o'jOO fcot, and then, from its hig hest point slopes gradually 
'-souihw" ri fqr a di ~tance of about 16 mile s, dONn to the North Rim of the 

. Grand e; nnyan. Along the east 'rim of the pl8.teau steep slopes 9.lld narrow 
camyo·.l O dip strldcnly into 'fi0us.e Rock''- Valley, a semi-dese where tre Colo_ 
rado' ri ve,. runs south ugh I!arble Cany0l'l..' . 
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Rolling hills, mature vnlleys, sink hoics and a fow young canyens 
oharaoterize th:- surfaoe ~~~~hy-vi~~ Kaibab plateau. The surface 
of the plateau 18 made up of late Pe~ian sandstone and l ime stono called 
thE> "Kaiba~ limestone " whioh averages about 50() f eet in thickness and forml! 
tho top" layer of rool: of t r.c Grona Canyon. 

The vegetation of the K'- ibo.b Plateau ranges fro'll that of the Upper 
Sonoran Zone th:ou Ch t hu Tr "'.nsi ti on :~ ono to th 0 Canadian Zone, o.ccod.ing 
to . C. Hart Merrlam'~ thl or" of Li f o Zones. It is mn de up r;f floro. typical 
of the. Rot'kv MOunto.lllS . .'nd <,he rl~. i ns ef Ut ah and C :)J.Ol · P.~ ' " 

Veg;et;;.tion ~l' tile Zone s 

Upper S~nornn Zo~L5~?O~~~~( ~?t ultitulo) 

Ta the north and cast of the. Kai b ab Plateau li o ~.rid lowlands coverel 
with sagebrush (Artemisi~. trident at o. ), chello. ca ctus (Cpuntia acunthecarpa) 
sho.dscale (Atriplex cane scens) mc.tch brush (Petro.dori a pumil o. ) o.nd ;;. ssocio.­
t eol plants. A few stunt e d .' specim<.ns of Utah juniper ( J wliperus , ut o.hensis) 
occur wide ly scatter e d at the bo. s e of the plnt e:.o.u on the north " nd west. 
The jWlipe r grows quite abund,mtly on the lower slope s of thu platc~u, but 
o.t the upper limits of the Upper Senoro.n Zone , gives way o. lmost entir('ly 
tq. the pinyon pine (Pinus edulis). Tho cliff rose (Cow.niD. stansDurio.nc.), 
scrub o~ (Quercus gc.mbe lii) and ante lope bu sh (Purshi :.o. tridentat o. ) ;;'1'0 

c.ommen shrubs of this r egion. Othe r typi~ "-l plants are Spanish bayonet 
(Yucco. bo. cc o.to.). century plant (Ag; :'.v c "tahensis ) pincushion c" "t us (l.I=il­
l:lrin radio s r. 'rizonicCl ) he dgehog c .,ctus (Echinoc<. r eus coccin e-us ) .• "d 
scvor D. l pri~kley peo.rs (Opunti ~, s). Conspicuous flowering he r b s " rc t h e 
creeping pentstemon (pontstemon linarioide s ) . the pink pcntst~~Qn ( Fcnts­
tcmon po.lmeri) sco.rlet bular (Pe ntstemon bridgesii ) . wild suni'1(,1'I0r 
(Hymcnopappus lugeus). globe m·allow (Sphaero.lcen m~.rgino.to.) <,nd tlic 
thistle poPPy ( ~rgemone hiopido.). 

!:.~n_si tion .,.z~i2-0.9_0-B~00 f?c.t . . .".~~ ~~de) 

Tho Transition Zone is ch '~ racteriz od bv tho 'dominl'Jlcc of the VTc stern 
yellow pine (Pinus pondor os o.) which grows i n pur e open st=ds ferming u 
wide bel t around the north :md we.st boulld;;.ri e. s of the C,_nr:dL.n Zene. The 
belt is no.rrow on tho e o.st side of t he. plo. t oc.u where t ho slope to the Upper 
Sonoro.n Zone is st6ep, ,~nd ;;.long the ~!orth Rim Qf, th" Gr ..:.nd C.,ny.on • . The 
trees c.re .f uil size s showi ng th,.t th<. ye 11 (11'1 pine is prob.,bly the climax 
type, :.nJ. th erefore; po rm:.nont. Som<. cf the tr, ~ s ::.r " ver y l arge . from .~, .. . 
200 to 400 yoars 01.. Except in t h- clq~ring s th" f or est floor is compara­
tively clc= with l ittle. underbrush . .nd onl y . l f V 'il he rbs. 

At the lower limits of th l Tr:.nsition Z· .. ne 5~r": ' " .. k, mount :_in m"hog­
any (Cercocc.rpus 1110 nt" nus ) Now Mexi can Locust (R"bLn .. c. neomexic ::'.n~), cliff 
use :'.lld r ed ceda r (Juniperus scopuloru.'1l ) CSro-;r T.1cl o-.- t he y(.11oV{ plne s. At 
the upper limit s of the Tro.nsi tion Zonc a r c gruv() s :f quaking a spen (Populus 
:luroo.) whito fir(Abios concolor) c.nd douglc. s fir ( Pseudotsuga mucrenato.). 

Blue bonnet (Lupinus barbide r) is onc of the commone st herbs growing 
under th() ye llow pine . Indi an p.~i i1-;;brush (C ::Istillej ::l lin:>riL,ef,,:"ic.,), owl's 
slovor (,rthocar,u8 pierpure o " lbus) ~d pink evening ?rimroso (Allogra core­
nopifolia) ::Ire found in ope n rocky phcc s, Other proml.nent plants cf the 
Transition Zono nre tho fle r.. b e.no (F,rigcron di vergens) goldenrod (Solid~go 
ciliosn) cranesbill (Ger ::'.nium fare o.tum) und in rnther dump pl~ce s tho Wlld 
rose is found (Roso. Keomcxicnnn), ~.l so r.. .wild strawberry (Fr!\ga rio. p10.typeta.lo.) 
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Canadian Zone (8200~9200 feet altitude) 

In tte Canadian Zone the fo re-e+ •. J..a. ,~d-i;O'"--th~ hips, and the de~ 
pre S" i 01'," 0.; e (,o"'." ered ,by mea.dotTs (Jr grass lands. The qlo~ ~,e blue spruC\J ' 
(?ictla l':angens) iR the o:lcrn~ , na"1t t l:ee of this z0n<:': but qua.~H!g ~spen is 
cons",b::ucu~. The eneimp.ll spruce (Picea engelman l.l.) subalpl.ne fl.r (Abies 
lR.~i ~carpa) and a great many of the lC1JTer altitude, trees such as yello", 
pi'le, white fir and douglas fir are found. 

On the meadows are many grasses such as stipa columbiana, com~A 11-
termedia, , ',~hleum alpinum, Ag'ro$tis hiemaHs , Poa prR.tensis and a gre!l-t l11any 
her,bs as the C010rado rub " er" p la'nt ' (Actinea richa.rdsoniJ silver ,sil1lcfoil ,. ' . 
(Argentina anser:l.na) an ' otcnid' ( Obidiuin ·rcimanzof.fianum) fbur specJes of • 
wild buokwhe,a-t;, .g.e1phin1'Ums' (Del phiriinn ' nE:.lsonii.' and D. menziesii), several 
buttercups and wild ' geraniums. " , , 

Comparison of Environmental Faotors of the Zone a. 

It, is a well known fact that clime. te varies with al titude and that plant 
distribution is detennined 1a rgely by climatic cendi tions. Therefore a • 
quantitative study ' of climatic factors in the ,differ-ent li"fe zones explains 
in pa:.;t the' diitl tri bution of plants. Suc h a study was made on the Kaibab 
Plateau dudng the suimner of 1929. ' .. ~~ 

A weaiher station VIB.S set up :IiJ. ,each' zone, on op:en plaoes in the wood­
lands. A maximum-minimuni registeting~ the rmon e.ter was placed, 36 inchgs above 
the ground and enclosed in a woo den box open below and Qn the shady side se 
that the d::.rect !'ays of the sun did'npt s t r.ike the thermometer. Livingston 
atmometer ,oups were also plaoed 36 i nches above the ground. They ' \ere fittei 
up with rain cOllrectio n valves made by pla cing Ii- drop of mercury between two 
small tufts of glass wool in the glass tub.;. Tht ms-i;rumect s were enclosed 
in a vlir6' fence . It was possible to t a l\:e r~adings of the a-bnometer Olver a " 
period of three weeks only. The averages of rraximum and minimum air tempera-

, 1;ure readings, taken throughout the surmnerare shown in figure II. ' . ' ' 

Soil samples' for soil moisture detenninations Vlere taken so that oondi­
tions fol' both dry and rainy s~ soos coul d be observed. The rainy season 
began about the loth of July in t!-)e Canadian Zone and about the 18th ' of 
July in the Transition and Upper Sonoran Zones. The rams continued ,~til 
the last of A~ust • . SOiisemple.s 'M)'r e taken ,June 17th and 23rd , July 8th, 
15th and 22nd, AUg:.lst 7th and September 2nd. Semple s were tak'l3n 3 incheS 
and 12 inche If below the s,urface of the ground. Determinations of perr :;", j,­
age water oontent' were made at the Desert Botanical Laboratory, Tuoson, ' 
Arizona. The re suIts are shown in figure III. 

Results 

Evaporation 

The environmental data show that evana' ation in the Upper Sonor,an 
Zone is muc;h greater than :In the Trans iti~ Zone. Evaporation:ln the Tray':. 
ition i8 greater than that in the Canadian Zone. The same degr ee of dif­
ferenoe ocours in the air tElllperatur e of the different zone s, t here beillg a 
muoh higher maximum and minimum in the Upper S!lnoran than :In the TransitiOIl 
Zone am both Upper S(Jloran and Transition Zones are WIlniter than the " 
Canadian Zone. 
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Ph 

A tew Ph -te1>e",tJul~~{~, the..PQ1,:\Timobr1" method) were made in 
the di ffsl'ent zotLe s. They show that ,soil conditions are alkaline in the 
Upper f'cl\or an Zone and ', verge more toward the acid condit i m in the Transi­
tio n an d CaIl<dian Zone. This would be expected from the fact that the 
substrat= lE made up lar gely of limeston e, and that there is less humus 
in the soil "f the Upper Sonoran than in tlat of tbl other two zones. In 
aD, case s t he subsoi 1 is more al kal ina than the surface sci I, probably be­
cause of leacH~ and too presence of humus in the surfaoesoil. This dif­
ferenoe is most striking in the Uppe-r-"Sorloran Zane. 

Soil Moi stur e 

Tbl soi 1 moisture determ:l.na tion shows that conditions are more uniform 
in the Canadian Zone than in too other zones. The sQil .. is more moist dur .. 
ing the dr y sea s6n, and 1 ess moist duriq; the rainy season tlan it is at 
lower elevations. There is al ~o less difference between too moisture content 
of the surface and the subsoil. In the Canadian Zone, during the dry season, 
the subsoil is more moist tbm the surface soil while in the rainy season the 
surfaoe soil is the more moist~ In the other zores the subsoil i8 mar. 
moist througho ut the t ime the observations were made. Apparently the surt'!'-ce 
80i 1 of the l.wer elevations 111 thore pervious than it is in the Canadian Z.ne. , 
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FOSSIL MOUNTAIN 

By Park Naturalist Edwin D. McKee 

Olll of the most aptly nSJlVild wttes in the 'Grand Canyon is the one to 
the west of Havasupai Pc~ nt knmm us Fos sil 14ountain. The upper part of 
thi.· pointed knoll \Vb. "h ' sia."Xl 5 not far from thb Canyon rim is fomed of 
Kaibab Limestone B.."ld .l.b li ie'·&.lly COV.'lre ·! W" .. th sea shells imd other fossils. 

Fossil Mountain apr"an to m .. e been sliced through the middle and had 
its east side enti reI y r8mC'ved. Only by the long ridge and IIIOre gentle slope 
to the south may it be E-a8ily olimbed, but by following this route an in­
teresting trip is experienoed. As one, approaohes the summit of the hill, 
ledge after ledge of sandy limestrne is encountered, ani .beavilifully preserved 
specimens of various ' forms of sea life are seen in practically every one of . 
these. Even the ground 1.8 covered .... rith shells which have been we.athered 
fran too rock and these, according . to one visitor, can be gathered by the 
blahel. . . .. 

Most of the fossils at Fossil '(ountain have bee.n petrified. - replacfild 
by the mineral quartz in various forms. In some cases, howevet, probably ddt! 
to recent rapid erosion of this hill, seashells have been uncovered which 
are still composed of their original shell lIl!\.terial. In two cases at lenst, 
moreover, shells have been found in which their color markings are pre served. 
This fell.1:llre is of such unusual occurrence that it. i swell worthy of recor.n., 
especinlly sinoe the ' shells involved ~ e tID se of long extinct 
nnimo.ls. The species referred to were bot'h of the genus 
Chonetes. They retained c. beo.utiful pale pink ooior. Whether 
or not this WliS their original color it is iBnpossible. to say, 
but from the condition of these shells und the rocks which con-
tained thEm this seems probable. . 

Not only the vast nvrober of sec. c.nimal s, but ulst! the 
vo.riety of types represented ut Fossil Mountain is of exoeption-

Chonetes 

III interest. A person need not be u po.leontol"gist or zoologist to notioe 
that many different species were associo.t,ed there. In Co single afternoon 
re cently. Ranger Soper und the writer collected fflJlll thi s plc.ce over 30 
distinct species ' of seashells, as swell us numerous coruls, sponges bryozoo.ns. 
nnd sen lilies (crinoids). 

By fur the most nbundc,nt o.nd conspicuous of the 
shells found on Fossi 1 Mountain, und indeed in the 
Kaibab Limestone o.s a whole, are tIDse of the genus 
Productus. Of this gr'up six species are represented. 

LJ J All of these urn rotund in shape. :and chD.racterized by 
r 'OvilctlJS ott/den I'QhS. m!lny spines and ribs and by 0. deep centrnl depression 

of the upper shell'whichruns purallel to its ribs 
and divide-s the shell into two equo.l p:'.r.ts. !{anyof the Produoti nre of large 
Size. one spe oimen found on Fossil Mountain ' m~asuring three inohes o.cross. 
The spines were probably used for anohoruge. 



Although the Produotus was rare in D~voninn time - ~he Age. of Fishes 
the genus beoame exoeedingly prvJi~io dur1ng the suooeed1ng per10ds (the 
Carboniferous and Permian) whi oh are represented at Grand 
Canyon by the Red "Tall and Kai bab Lime stcn e. Thi s tends ~.r(,. ' . ' 
to show that oonditions mu'st have been ideal for suoh .,, ~ '" Ii- . ' . 
forms of life at that time.' Bef'Jre the olose :f the ,.,.~, , ~'$; ...:4\' .. 
p.;rmian period, however, that genus be(' BIm exhnot all ,,~ ,&4:£, _~" 
0'101' the world. The disoovery of Ii P;:oduotus in rooks .' .• ~ , .~-J. ; 
is therefore gene rally c onsiderei good ~.vid 'In-::e thai; , 
they are of Carboniferous or penn:'ur. Ag'l, !Ac.:-ty -I{onder /1 '(>JtlClvs lye,SIi' 
why a fonn of life which was so aOU:lc, Rn.'; a:.ld :7'.(lo3 S· .. 

pre",i, later becBI1J3 extinct. The exant re~ ',c: 13 im-
possible ,to give. Perhaps they had outlived '~hel r ' 
usefulness and other forms more adaptea to ,,;;~e (':hnglng conditions at that 
time took their plaoe. Some suggest that oth'3r 'e.:lj ruls preyed upon them to 
the point of extinction. At any rate, allover the world the Permian' •. 
sedi.l'llent s whioh are represented .in Grand Canyon by the Kaib ab Limestone, 
("ontain the last reoord of their losing strugg le for existence. 

!nve.rtebrate Fauna Collected -at Fos sil Mountain 

Derbya mullistriata 
;E'!"oductus occidentalis 
Productus ' ives11 
Productus subhorridus 
Pro ductus irg1.nae 
Comp~sita . sub~ilita 

M<3"lke lla p:;,r-amidulis 
Chonetes aff, hillianus 
Dj ele.sl~a sp. 
Lophophyllum 
Allerisma capax 
Squamu:aria. s p. 
Spirifer-ina sp. 

Schizodus sp. 
Deltopectin sp. 
Aviculipecten sp. (2 species) 
Acanthopecten 06loradensis? 
Rhynchonella sp.? 
Sponge 
Pugnax osagensis? 
Camarophoria sp.? 
Fenestella sp. 
Septopora 
.stenopora 
Polypora 
Several others not identified. 

PRELIMINARY REPORT ON THE GERMINATION OF NATIVE WILD FLO'!.IER SEEDS 

By Ranger-naturalist Pauline Mea1 

An experiment on germination of wild flower seeds is being conduoted ', ' 
at Granl Canyon in order to obtain infonnation as to the be'lavior of native 
wild flower seeds when placed under germina'~ing co~ai"(; ions. Thh information . 
will be of considerable assistance in the spring in linking wild flower gar­
dens. It is proposed to treat seed5 i n various ways l1efore planting them, 
such as soaking them in water , treating them with acid to dissolve the hard 
seed ooat s, subjeoting them to heat to inc rease water absorption etc. The 
seedings will then be transplanted to a .hot bed and grown under several dif­
ferent comitions of ll1!lil and moisture. 

The results so far are from a set of see ds grown under coni i tiona I118.de 
as normal as possible. On December II, 19 speoies of seeds, in most 08"' 
100 seeds eaoh, were planted in ' a 11 ght sandy loam in the greenhouse. Tilt)' 
were oovered vd th so11 fran l/S to 1/16 of an inch thiok and _tered dallJ 
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The seeds that;- ·~_~'be.8t hi the experil!1ll>!'l: -6" "'f~r were first the 
priokly aster, , seo"nd the apaohe·tn<-........ vtrtrd·· the globe mallClw: Pink 
pentstBl1',on, s oarlet buglar and oli f'f rose lead among the seeds that are slOW' 
in gemimting • . Seeds of Indian paint brush, vine :"igwort and geranium have 
not yet germinated. One of ' the two pentstemon glaber seedlings started to 
grow rut died in a few days. 

The results observed December 26 lire as 
Nwnber of 

Name of Plant seeds planted 

sulphur Flower (Eriogonum stellatum 30 
Western Virginls-bower (Clematis 

ligusticifolia 100 
Mountain Mahogany (Cerooaoarpus 

montanus) 20 
Cliff 'Rose (Cowania stansburiana) 100 
Apache Plume (Fallclgia paridoxa) 100 
Cat's-claw (Acacia greggii) 5 
Cranesbill (Geranium incisum) 3 
New Mexican Locus, (Robinia new-

.mexicana) 50 
Trefoil (Lotus wrightii) io 
Blue Bonnet (Lupinus barbiger) 4 
Globe Mallow (Sphaeraloea margin-

ata) ioo 
CreepiQ!; Penstemon (Pentstemon 

linarioides) 100 
Tall Blue Pentstemon (Pentstanon 

glaber) 100 
Pink Pentstanon (Pentstemon palmeri) 100 
Scarlet Buglar (Pentstemon torreyi) 100 
Red Pentstemon (Pentst6mon bridgesii) 100 
Indian Paint Bmsh (Cn.stilleja linar-

iaefolia) l~,o 
Vine Figwor# (Maurandia antirrhini-

flora) 100 
Prickly Aster (Macharent~ra angusti-

flora) 100 

******* 

follows: 
Numbe!" seed­
lings 'l.bove 

ground 

1 

2 

2 
3 
1 
1 
0 

1 
3 
3 

9 

2 

2 
3 
3 
1 

0 

f) 

IB 

10' :Jermination 

3 1/3% 

2% 

l~ 
3% 
1% 
20% 
Of, 

2% 
3 Of, 
75% 

91-

2% 

~% 
3% 
3% 
1% 

0 

• 
1B% 

On the 24th and 25th of December large cukes of ice were observed 
floating mown the Colorado River. The cakes Vlere so large that they could 
easily be seen from the rllri of the Canyon. At t:ime s, the stretch of river 
just above Hermit Rapids was almost canpletcly blocked by the floes. 
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