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f'SPRING IS NEAR;' 
By Donald Ed_rd !.icl:ielJry. ,' Junior ,l<aturalist 

SPRING IS NEAR - at least as close as 3000 feet below the sout!> rim 
Wi th winter's total of about 95 inches of snow' on the south rim and 
about lq~ inc~es on t!>e nort)' ri,lT', it is little won-ier that the 

wint er-'veor-' i nb" 'Ii ta ,.,ts of tre '!rl'n-:l r:an"on Are Ii hit incredu lOllS about 
the CO !1' t n: of ~rr;n~. Yet the ''(riter sterred 0 :) tl ·e SCA.lth rim on I.arch 
~ent r i.n ~bout (j foo :; of' tinO'.Y and continued to wade and slip thru winter dur-
lng the first drop of about 1000 feet into the canyon. Gradually the snow 
began to hide out in patches beneath the shade of rocks and bushes while the 
trail itself becflllle an uninvi tinr, path of sl i therin r, l' ed mud. 

.. -

And vet thiq ' ,Tet"T ooze vms the harbinger of sn.rinr;. The vegetation, which 
thus far ,h er! b '>en wrsl' red in the ~ra" slumber of winter, bep.;nn to peek out at 
the ~vorlcl thru tinv ,g;reen huds. Here the tender green of tbe new youn/!: leaves 
of the narrow leaved ~i ountain mahogany and its cou s in the broad leaved !.\onntain 
maho~any shown brillinntly a gainst the weat her-beaton green of the somber 
Juniper and the e;lossy Hollygrape. ;{ere and there snuggled close .to the 
ground were grouDs of youthful leaves diving promise of lovely Evening prim
roses in the not too distant future. A little farther down the trail, just 
lit the foot of the r ed-wall. cliffs, n few clumps of Rabhit brush showed dabs 
of green wher ' sprini!: wus beckoning the new le~ves from the gaunt nnEi winter
worn twi~s. Here the Pri ckley pear "istled with tufts of new spring growth. 
DropDin~ n fe-,v hunr. red feet farther into the canyon, the scrawny Service berry 
wns speckled with juvenile leaves, while close bv the Wax chrrent presented 
quite a green mass. 

This brought the writ 3r to the vicinity of the Indian Gardens. A shower 
of the queer litt Ie catkins of the Cottonwoods fell 011 about as he wulked 
thru the thickets of new Pussv \villows which ull but completely hedged in 
GArd en Creek. "iherever ~ood fortune allowed one to reach the wnter as it 
r aced about thnt strongest of t!>e f <'rns, t!>(! f>co\1rinr, rush, :1 hnnd full of 
''f''ter cress could be sn"tcrec1 an,l ohc-"e c1 to rcfros ;' the trr.veler as he hiked 
alone; t!> .:! tr Clil. ~'ere ~nrl t)1 r,r e on t h ,~ -,m-' to-YI'rc!s t!>.., dro~ in~o the inner 
gorge , thi) }.rner ,~ rblll10 h l d sr-r-,ud its l e,,'fes to welcat,e s:rrll'lgtlm<.l. 

¥feaving baek and forth beneath the sinister cliffs wlU,ch guarded the 
mouth of Pipe Cre<3k, one met spring on t;vory ho.nd. An obs?rvnnt person would 
cotch the flitting of that dark-winged oo1;terfly - the MorDlng clonk (Vonosso. 
nnt ') h d t" thru tho gro~n foliage of krrow \'Iood. Some of the lopa - ns soar e.. . . 
early l eaves of the Crnnesbill spread their po.lm-11ke follo.~e to the sun from 

the rooky slopos nlong the- trail. 
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An~ then nt Inst, the mighty Celernde with its territYing whirl as it 
:sh es recklessly thru ~ts doep 8lnek gorge, mndo ODe'61most forg0t toot ncross 
,0 rivor at POOntom Ranoh, sJlrin~ hIld sottlwdown Jrith nssurnnou. There tl:e 
'uit tr . os wure in full blos'som ~ t)1o fi~ .hJda.·noout to"b11rst. The wnrm nil' 
lS :: live with tho hum of insoots nt work. . Hither and thi thor thru the deli
lto ~r00n lalves n ~ring visitor .. woulA land n dnsh of brillinnt color. 

Indoed spring is vory nonr whon ono cnn stand on the cr.nyon rim 
nnd see tho grny of the wintor vogetnt ·.on nlong tho upper \7Uter ooursos 

srodo into the delicnte greon of spring bolCI\Y. Perhnps it will 
como climbing up the canyon wnlls verv soon. When it docs, it 
will lond ovon more color to our nlroudy resplendent canyon, 

o.nd wnrm the hCll,rts of those who will \.,elooll1o the pnsllnge 
of wlpter. 

Tho plants reoorded on the trip nre listed 
i.n the ordor in which they were noted:-

COlIIII'on JlTame 

~.~~1l'o',"~ ~ in ~'" hol!:'\nv 
(nf' rrcr·., ie r:v.~d) 

Lount, ·.in j-~nho ~nny 

'J (broad l ellved) 

Scivntific ]\=e 
Corcocnrt'llS I!lontc.nus 

Cc!"cocnrpus 

Juniporus utnh~nsis 
Berboris fremontii (sp. 
Guti'3rrozin sp. 

tlrickley poor Opuntin sp. ..... 
ce berry , .Ar>elnnchi.er utnhensis ""\ 

t~~;~~~:~ ' - . ( - ~!~~~u~e~;~:o~:~i?) -6~...: _ 
ssv willows__ Snlix goodingii • y.---

ring ruSh r :k4uiS1>tiun ihevi'ga:tum -=-:::=::s-
tel' cross Sisymbrium nnstrutium-nqucticum 

Apnche Pl.umc L Fnllugin pnrndOXD.J~' >_ 
raw wood \. .. --"..- Bncohnr1s Ip. -

Cro.nesbi~l "7 \. Geranium sp. .' ,--

- -~ /' . . j..J ' '- . . 

'0 

.. 
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VANDALSOFTHE~D 
Bv Clyde C. ~earl. Rnnger .Notura11st. 

OFTEN \ T NIGaT arwnd camp fires 
or hoverin g nbout electric lights 
o r l~tcrns is seen a clumsy in-

sect simil" r in ~enorn l nppCl~rnnoe to n 
dr;)!,;on fly, but differin ', from that i n
sect in thnt it flrms nli four winp.:s in ," t . 
fli e:ht. Timu on04 n ll'ni r. · tre wri to; h~s ~"'8~ --..;:. 
, ' t d " . ..."to ..... 
lnV\ e oonrl errn"tlon rl".j doulJt h" t011ino.: ~ . ',- '<I\' ;:.'t.: ..... 
p~ o1"l '·' t h, t ths i"<'lS <! ct '~ict· i~ f r; Irlv ~ 0-.. :'--,::. --
comtron in tl: ~ ~r · , nd Canyon r 0·"ion, is (:n t", . ~ " " r \ 'I t~: 
nnt lion. It is difficult to boliovcl th!.lt • \". ~. ~\~ ~\ .I0V:; '~'. ' 
such 0 large cru:l tur~ cur. 1)0 the II1O.turo ~ (,. -\11,\.1 ' ,,1 
form ?f the . common h ttl" nnt lion or doodler .~ :,. . . , .' 1 
bUI; nth w!nch people oro fmr.iliar in the ~~.~ ., ,~' --1ft' 
larvnl stage. ~ '\:~" \ . - . " ~ ~~ '::\ . 

. ~! , "'" ~'- ,~ ~, ~" Th -J ndu 1 t fo"" of th() ant hon lavs eggs . ...... ~~ .. 'V ",,;:>iI, ~-: { 
. t· ~~ ~~ ..... ~' , "~,, t~ ,., In l,nY,Sa!ld deserts of the woods, or pla ins ~ ~ ;:"\\'. ~, '. ~_',,:'\I' . . =~ 

hatch lnto clumsy, humped, bug-shaped creatures ~ J r .. ::\)~'h 
c lan :lvcr brulks or SeO shores. Those eggs ~ ~ ... ·,i' ' ~.:;.~.~\~~ 

cover ed wit h spiny hc.irs to which wet sand adhores. ~ ' ~· .l ~'J" '-. 
~lthou p; h the :ldult :lppcars to be n very innooGllt form of ", ,~.\ , '1 ' . 

lns ect, the Inrv:l -- wil:v fin d cunnine; flesh- en.ter -- is a ~\,, ' ,1\ ~~ , 
true benst of prey. About Grnnd Cnnyon they attract much ~,~ ~~, 
ntt ~ntion in tho w'oods nnd nlong th;~ tr~ils during the ~~ --.... ____ '\~~ 
summer. (See ;~o.ture Iiotes Vol. 1, No.4.) . .~ ~, " ... ~ 

The Inrvo. nnt lion 11:' s six di gging legs, 
tr:lp. It excG.vo.tos 1\ ecnioal shnpcij hole in 
wIli ch is abol,t nn inch deep find nPT'roximatel~ 
lOartly conc enled benenth th" s emd at th " I'.Di3X 

the leokout nnd .in.'~s r end:v to sno.p the pre:,. 
snider comes along in se"rch of food tlnd 'fnlls 
bottom, it is snntchod b" the nnt lion. . ."'rom 
common nrune h .... s buon fJ" i 'r:n thc3 .i.nFl0ct. 

and its m~uth is like n mouse 
the snnd, the nverngo si:~o of 
o.n inch !lnd !.l hnl facI"o ss. 
of the cone it I\1mi ts, eyes on 
If nny little ins uct croepor O~ 
into the pit, sliding to tho 
this hnbit of cilt.ohing ants the 

Anoth.)r ~ ~ ".~ ci'y'.)lliJr no~· s'. ' ~si!)g . ~ l ",ir is tl'!~''ti~'rr. < '1i ;, otl<J. OM BNCics. 
Cicindd r. c ~. rtl-; " ·'.ill,l V a l". humer(1 lis ; I oc., is very conll"on ulon ; tho sundy baw 
of B'right Angel' Cr·",'ok. At' 'uny ciirov of t h" dav it may b" soen lyin,; in wui t 
for somt! hapless pNy. Anothur SP OCi0S, ~n,d_~_r: !Il.2..~~~ Loo., hns been 001-
loctod in tho Ko.ibab Forcst, on the north sido of Gra~d Canyon. 
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Grnnd C:mvon ' ~~t'lre }Totcs 

The tiger bootIe livds up to its nnme both in hnbit and in appearance. 
Tr.J c.dult is an insect possessing a shiny ormour of cOPPPJ', r,olden gre en, 
s :'nd color or pcn green, nnd is stripT"cd nnd spotted like n tiger or n leapord. 
[ts ; 'lVTS ~ ro horny nnr! long, hooked a nd toothed, nnd close togeth er like a pair 
of scis s ors. Tho larva of th e ti gor beetle digs pits in snndy bonks or dom p 
c' rth 'vh~r e it wni ts, a l er t and mouth rua dy to snar th e first small insect to 
" Ol r c ,,} ong. 'Then th" prey is caught it is draggod to the bottom of the lair 
m:Jr.) it 1.S cOlten r. t leisure. 

About hr.lf '!my down 01} tho pody segmont of the tigar beetle larvn are two 
for-.vnrd curving hooks which the larva us us to hold itself in place when it nt
tack: 0 victim that might be large enough ·to pull tho ntta~ker awav from its den. 

~ Noo ~\,\ ~ Tho ndult tiger beetle is on" of the 
,~\. :\\I~~~ . ' . h:1rdest insects to collect. It culls forth 
)~~i\\~~~. ."",,~., '- .,. cunninl; ",nd strategy and spoe d on the part of 
,~\\(..:, " " . '. ~\~~ . the> collector. The beetl e ~eldom flies 

: \ .. ~ .. '~f~~~':' ~"~';'\ \N it nl wavs a lights f'lein!£ the nggressor. 
W~~,. i - . ~t'~ . ~"' . 'l" j\:i:~ \ .A collector pounoes upon the beetle con-
~ .. ' • . ~~- . . ' ~. / 'i.:id cnt t~l1t it is benc:cth th e net, but 
• ~ ~~':::.;;: . . ' as 11 IT'f' tte r of fact the net will pro-

, ·,...\,\\W~",~ · ~ ',,: . . . C' h~hlv he empty , 'vith the beetle a few 
~.T~i~:~ .-H,"'" ~ ~ynrds fllrt~er " W1l'T sepinp; tn dare tho 
.~~~.:~ f,j"'1~--;"", colbctor to t,..., agn ;.n. 
~\~ ~\ .\ .2...~~- ' . '-. '~ ...... ::::::::::,.-.-\~ 1/ 

:to '~!i~ .. YJ:~~ ~:-....;: \' 
.. _, --~'"'4Ii: ... :r 1_ . ~~ ~ 
~ ........... ~ ~. ~ " :~", A~ovt ~ . ~~, : _ ~ .. -
~~.' ~",,,=~ ,, -,.0 ."~', - • t..w-lc:~.Y\at.. '- . ~ . ::::::~\\ \ ~ ~ ..I/, l' 

':;.~!i. .. "~ " ,,: ....... ,;':1.': . . :: .. ' "UJ:al si'L~_ ~ ,,::=.. ~ Ill!*-/ ;// . 
. . ~ '-l;'~ -.::/t..'~ .. : .. ·t}i ---~~~ ..,.., .............. ~!*-". '- '. ~ '~J .; • 

. • >'::'<) ~~:; i.f;~Z.~7<;~~-~ _. ~ f' "(' ~ .: ~ .' . ' .... ... .. "·N " ~~"';.71": " • ;;"~;' or .'_ -~ . ~ ~. ,. ;s;~ .. 
• . .• ' . . . ... f •• ·::;.:·:.:. .;:~ .. · . ':; . .••• ,~ ~ " .: ... . , .. :Q; ... ~: . .. ....... : .. ' ....- _. --... .... l. .. 

~h;" ANCIENT MA:liXrZALIAND 
By Ed\nn D, McKoe, Park N~turnlist, 

All 0'" T?" ~~OR1~O:'ITAJ. L!l.v1';R3 of roe! which '('r ronr in tho uPFllr t\70 thirds 
of tho] . Gr~~cl Cnnvon ·"" lls we r e form" d. durin0 the t?ird gr (J:lt chr.r.ter of 
geologl.c hl.Story knol'ln !LS the Pttl (l ozol.c erl\ . Durulg th;.t tima northern 

Arizona WCB a l.:rgu b ... sin and WllS flooded upon nwnorous occasions by the eneronoh
m':lI1t of inl..:nd soas. At othe r times riv(lrs and strenr.ls flowod across it and 
snrend out grent deposits of snnd and silt, I 'Jllving tb,oso ns ~ocords of their 
oxlstcnco. During most of the long intervals betweon the periodic floodin~st 
howovor, thts rCI!;i.on stood suffL::;.ently hi o; h !xOOlTO s .Jo, level to 't\llow tho pro. 
ces 80S of erosion to J'Orfa-m their usunl work. 
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In soutoorn Arizoofl n similtlr basin of doposition T.'orsisted throughout 
mo~t, if not nll, of tho Pnlcozoi.o orn. ' Thick formnti ons of limestone \)On
tn~nin: numorrn: s JII(lrino fossils tostify to tho presenco of formor ooeon bodies, 
·,,"'11c lntonrodH\t c bods of snnrlstCl" 0 :lnn. shalo indionto, thnt numerous other 
tvpes of condi ti ons nl so provrlilcd in thflt port of the. state • . 

Those gront bnsinsof tho Paleozoic ora appnrontly woro sepnrated from 
o"c]1 othor by a mor e or loss permanont lund barrier in the rogion of cmt,-al 
Arizo na. Evidence of this is frund not only in the distinot types of sedi
J!Ients found on both sides of tho barrior rut dso in the fact that most of 
t hos e form ntions thnt Ind a mnrine origin show n . gradation from l 'ime to snnd 
I! S they npproach central Arizona -- the nntural.result of 'lmter'8 beccaing 
sr.r>llo·.ver in th~ t diroction. In som<l cnses mr. rinc lifo j,:ppnrontly mir;rated 
-' rcund the bnrrie r :' S indic:, ted by similnr fossils on both sido.B_. but durinr; 
othe r periods even the soc. life wns confined to ono or tho othe'r ' side. __ A 
b~ rri er such " 5 the one indicnted is t ermed a "positive element" by goolo
gises becouse of its compnrativoly pernnnept position above seD, lovel as 
con'trp.sted to othor constantlv sinking ~roas or basinft. 

Thnt onc of the import!\nt positive elemants' of thbl continent WIlS 10cQ,~ 

ted in south·.'{'j ster~l Arizonn, northern Lowor Cnliforniu ond southotlstern 
Cnlifornin w:lS recognized mnnv ve" rs ~.t!0 bv Prof. Charles E. Sc:J:IUcheJ"t- of 
Yole Uni versi tv. !Ie c~ II ed th" t ~ rcr. Ensenndn I n(1d. Thnt n barrier to 
depositio n ~lso ()xiste d in cen tr",l '\Tizonr "'IT:8 81lg .. ested bv·:Dr. F. L. Rnn
so~'-'* iT; 1 !116, J:>llt t"c r -' r)li.z" tion tb-t it rcprllsentcd " positive olement -
prol,r.bl v ,,,', ~xt () i_ si 011 of th..: rerr:_,nont Lnd ~.ss of En$Ouada lund to the 
southwost __ wns not 10C'. de oleur until VJry recent yonrs. Crlldit for this 
is due Prof. A. A. StovrJloW$, Univ.ersity of Arizonn, - who gavo the name of 
M~zntznl lend to the r~gi on becnuse it includes the Muztlt&al Mountains. It 
is n v~ st r.ren of grenitos, schists find quartzites all of them ~xtremely 
old. 

The earliest pnrt of the thir~ or pai'60zoic oru is knOl'fll ns the ,Cnm-
brinn por i od. Strnto. of t hl s o.gc (Middle Cambrian) I1ro eonspi"4iUous . in · th.e 
Gro.nd Cnnvon of northern ,'\Tizon", where they fonn ' the groen-?ol?red Tonto . 
PIn tform ~d whe ro li t orally h;.mdr<ids of fossils of marine D.llimn18 nre found 
buried in their muds nnd sands .** In southern Arizona sovornl formations 
(Troy, Bolsn, Cochise) also of Miitdle Cumbrinn ngo aro foon:! rut in all of 
tnem the fossilS aro of tYpos uistinct from those of the Grand Conyon. A 
similar situntion is roprosentod by the formations of Devonian ago. Thoso 
Occur in oo.ch of tho basins with distinct fossils I1nd difforent types of 

• See noto "rLt and of artiolo • 
•• See Grand Cnnyon Naturo ~ot08, Vol. 6. Nc. 7, 

"Geogrnphy of tho Middle Cambrian Period". 



n!ld Cnnyon Naturo Uotos 

PROBABLE AREA OCCUPIED BY llA.ZA.TUL LAND DURING PARTS OF THE PALEOZOIC ERA. 



Ilnroh, U52. 

sediment s. On tho otho r mnd, Upp~r Cnmbrian (\nd Ordovioian fOl'Dll1tions lU'e 
confinod to tho southorn basin, while thoso of p'orminn age nn very extensi,-e 
to the north but scnrce ly rorresented -- nnd with sediments of n very differ-
ent nntur c -- te the south. Strangely enough many of the Permian fossils 
!I N the S:u!l-J i:l both bl\sin8. Appnrontly Mazntzal land neted as n blocnde 
betwoe n nr eGS of deposition during 0.11 those pnrts of the Paleozeic Era but 
to faunal migrntion o" ly during n fow of , them. 

One noto.b1c exeeption, to the effectiveness of Mnzo.tzo.l Ittnd as 11 bl1rI'ier 
is recognized. , At the time when the first extonsive coal 'deposits wero " 
bei r.g formed in this wor Id -- tho period known ns the 141:ssi8s ippion -- a ,; 
great inlc.nd son extended over much of the wcstern part of this continent. 
On its bottow nccumuln t od n thick de~oslt of liMO whic~ todnv ,forms hard 
lil" estonc cliffs in 11" ' 11" t'n rts of th ', ·\'~st. In tro YeUOIfstor.e this lime-
stone is k:lo'm ~ l! tr;l I' celison; in th ) '1r~,nd C"nvon ns thc Red-.It\ll; nnd in 
sout he r ., Ari zo na ::I S th o Esc :.lbrosf; but i n nil of those places it centains 
oss :lnti:: Uy tho S '.un<l fossils. ' Hare then' is th", e vidtlnco of a time when I, 

centre l Arizona probably formed ne barri er; whcn the seo. filled 0 con~inuous 
trou gh from north to sou th in this country, o.nd .. han '.the forms of sea life ' 
wore o.ble to move ::Ind mingle frealy in this region. ;,Here wn8 o.n exception, 
a time whon Mazntzo.l lo.nd did not exist as such. 

An expl" Ir,tion of the oouse for chnngcs in 1!nzntzal Innd ond in the 
b::lsins of deposition to the north and to the south 1s only theoretioo.l. 
Some have suggested t~t contempornneous lowarens oxisted in the two ,ex
tremes of the sta t e ;~nd that they were simply isoln,t ed from each other by 
the ba r r i e r between. Others believe , however, thnt Mnlatzol land was simi-
Inr to tho pivot in 0. soe-saw from whio " one sido went do18l as the other came 
up and vica v ersa. Both are interesting theories o.nd only much more dotail
ed ..ar k in the individual fornntions of this stllte will throw light upon the 
true explanation. 

1. Schuchart, Cmrles E. 
Bulletih Geological SOQiety of Americn, 
Vol. 20, pp 427 - 606, Fobrucry, 1910. 

2. Ransome, F. L. 
U. S. Geological SUI'Vey, 
Prof. Po.per 98-k, p }.66. 

,3. r,t'ov~n01", A. A. 
Ame ric"!'! Journ" l :)oi13nce, 
Vol. xii, FP 314, Octebor 1926~ 
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Grand Canyon ~ature liotes 

IDRITIFICpTION e/:the COMMON PlNl{Mlt--JERAL 
FOUND NEAR PH~~f'JTOM RANCH 

B. F. lAo omaw , Jr., Research Fellow, 
Department of Geolo~v Virginia !olytechnic Institute, Virginia 

T illS IDENTIF ~C~TlON of the common :rink mineral found ~n. the Canyon walls 
near Phantom :<anch is· based .on two properti es. - the ~ndex of refraction 
and the specifie gravity. Either of these Qeter~inat1ons would have 

been suff~cient but the seconn was used as e check. 

The index of refraction was determined "y the Becke method by which a 
fragment of the mineral is immersed in oils of kn01'ln indices of refraotions and 
a petro~ra~hic microscope focusert°:one ed .~e of tre rineral. As the tube of the 
mtcroscol'e i~ rAised the line 0-0 1i!!ht (knc'Y" as t}><l "ecke line) which shows 
at the contact of t~ e m'LneraJ, ann t"'e oil '"Ul reove to'YAr~S the sllbstar.ce of 
the hi~lier index. Irrmers lons usin .'~ oils wi tJ- the indices 1. 51; 1.52; and 
1.53 gave results as follow: 

1.51 pronounced movement towards the mineral 
1.52. faint It I' It \, 

1.53 pronounced tI II " oil. 

Accordin~ to Dana the feldspar ORTiiOCLASE has an index of r~fraction vary
ine; from 1.5190 to 1.5260. The deterll'ined vahle (1.52 nlus) checks this. 

The arecUi" gravitv was determined bv the displacement method, Le. the 
weight in air .~Tidod by the loss of weight in distilled water. To do this 
a fra;meot is broken frQm .the specimen, suspended from the beam of tloe balance 
and wei?;hed. A beaker of distilled water is now put under the beam with the 
fragment completely submerge(l am' reweighed, The results' are as folDows: 

Weight of 
it n 

Loss 

fragment in air 
tI 11 water 

of weight in water 

2.4125 grams 
1 .. 4783 " 

0.9324---" -

• In the vicinity of Phantom Ranoh the great dikes of ancient 
Arohaen "granite " or pegmatite are so abundant that muoh of that area 
appears to have the salmon pink color of their predominating mineral 
whioh is here described. Althollr.h identifioation based on apparent 
external features has lon~ ~~en recQ~nized, this oareful oheok bv Mr. 
}/00ll'8W is beli eyed to "e of' val ue. '. 

- Editor's note _ 
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From 2.4125 divii'e~ l)., 0.9324 the ~'"eel. 1.'lc ~rAvtt:' is fOllnll to be 2.5824. 
Re"erl"in; to n,.n-. ' gAi.n t".~ '1tecif'tc o:revtt., cf O~TlI()CU!l~ is fOllnd to vary 
fro!!' 2.5') to 2.62. '£his val'le i, also TitHn the limits. 

As color, cleavu;e, an d hardness are very characteristic of ORTHOCLASE, 
an~ as eX~ination with a petrographic microscope showed no polysynthetic 
twinninr the sr.eoimen is determined to be ORTHOCLASE. 

FIELD OBSE~VATIONS 

AMALE SPURRED TOWHEE was observed by Dr. B. G. Carson near his home on 
Februarv 15. Another 1IllS seen at Grandview Point by E. D. JlcKee dur
ing the snowstorm of March 20. Although occurrence on these dates is. 

probably not to be unexpected, these appear to be the first winter recorda 
in this vicinity. 

WESTERN BELTED KINGFISHERS of which we have comparatively few previous 
records fro~ the Canyon, were numerous along Bright Angel Creek all 
winter. . 

- E. D. l~cKee. 

DESPITE T.,'E }l"EW" !,;'Il(\. "/S this 'vir ter, severol. enrl" bird arrivals have 
bee" noted ·.it l- t ~e cOl'"in" of s"'ri.n ~. . (\n "'ebrup.rv 16 large flocks 
of Cass i n's Furple 'inches a rrived on t r e South Rim where the" re-

D"ained for several weeks. On Larch 11 a Cassin's I>.in;;bird, and on Ii,arch 
12 a Say's Phoebe were seen alon~ rlright Angel Creek. 

- E. D. McKee -

SMALL SFECIMEN OF FISH collected in the lower part of G~rden Cree~ 

Al a st ¥.a~ has been identified by Dr. B. W. Evermann as !~ cob1tis 
Girard He states -- "This species is rll.r·e in collect10ns ••• (and) 

A' . n that I have had an opportunity to examine in recent is the seCODu spec1me 
years". 

.. ; S made in Bright Angel Canyon show tlat there are 

R EC~:VT W..AS'REME1iT 000 f t f til ted Algonkian Strata exposed there. 
slightl~ mc:e tha:

f
, 4th, t :ear~ represented ____ the Baas Limestone, 

-'Four fonnat1ons 0 a ag 
Hakatai Shale, Shinumo Quartzite and Dox sandstone. 
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