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nEER ANTLERS 

The great herd of deer on the ',Kaibab piateau ealla for.th almost as 
manr questions as there are deer. The most CQlDQn queetion is, "Is it 
true that deer lose their horns every year?" It, is hard for many people 
to believe that deer aomally do this. . 

If one wanted to argue the point, deer do (Dt really lose their horns, 
inasmuoh as they do not have horns to begin with~' True horns are found in 
oxen, sheep, ani antelope. The horns of deer being solid are technically 
oalled antI era. . 

Antlers are simply protuberanoes o~ the frontal skull bone. While 
gro'Rlng, the outgrowths are covered with sensitive, vasoular, hairy skin. 
cOllDllonly called velvet. ,The blood su'ppiy . to' the antler , stops as soon as 
the growth is completed,. 'When the blood supply oeases, the skin dies and 
peels off, leaving the' ~e bare" and in the late winter the banes, by a 
prooess of absorption near the base, beoome detaohed from the skull and 
are dJoopped. This proeells is repeated every 'year, the new antlers budding 
out on tre st'umps, left by t,he sheqdin.g, of the old ones. 

With the sole exoeption in NGI'1<h ,Amar.ica of the Reindeer or CarJ-bou, 
antlers among deer ,are bo'rne ,only by th6 e.ale. ; In full-groWn buoks"or 
stags, antler s usually consist of a stan or beam bearing branohes oommon­
ly called tin~s ,Oil" points. Ne'1l' tines or points. are added from time to . 
time ' but they shoW-no direot relationship to the age of the deer. Some­
times only o,ne side w.ill send , out .anew point giving the antlers a :l.op­
side~ effect'. The ant ler s of Bill, pet buok at tm North Rim camp oenter, 
have an extra point al , the le'ft side. ' 

Many people Mve .remarked that they would like to go out into the 
woods end piok up sane shedded horns, but tre deer seldom drop the antlers 
~ti 1 the srows start" to fall ', :and by this time they have mev'ed to the win­
ter ranges at loWer elevations. 

" " 

BUTTERFLIES OF THE GRAND CANYON 

By Robert G. Wind, Berkeley Calif. 
<. 

The Grand Canyon offers great variety in butterfly oolleotinl5. Ther~ 
are three distinot areas _ the ,South Rim, North Rim and the bottom or the 
Canyon, ' 

On tre South Rim are tm low forests of Pinyon Pine and Juniper, with 
large Tellow Pines soattered about. The oolleoting is at its best in ,May 
ani June when the flower,s . are in bleam. Beoause of'the great number and 
variety of these at yavapai Point, it is ale 'of tre best oolleoting spots 
on the South Rim, There, onli llliy find butterflies suoh as skippers, hair­
streaks, and satyerp ,in abundanoe. a.low the pubUo camp, ,grounds and along 
the railroad tracks h another "of t ,he favorable looalitie B of the South 
Rim. Here one ' find 's, blues, h~irB't",aks and checkerspots. South of Grand­
view Point probably is the , best collecting grounds for blues and cheokerspots. 



.' . 
On the North Rim the high forests ot EaslmaJl1\ aNi Colorado Blue 

Spruoe offer an entirely new field. The season here is much- later, beillC 
best in July When the flQwers are at their best. Here one finds a new 
group of skippers, checkers pots, and crescent spots. 

At the bottom of the Canyon along -the part of Bright Angel Canyon the 
beat oolleoting oanes in April and May. Here the swallowtails and lIIIall 
yellows abound. Little yellow skippers and the large l.i.ueelll butterflies 
mingle together over the stream. 

The upper end of Bright Angel Canyon i8. stiH different as both the 
speoies fran the top of tne 'Canyon and thoslt fran the bottom mingle lIith 
entirely new species. 

The Gram Canyon Nati'onal :park taken a" a Vlhol~ is one of the 1I01t . 
. varied O'Ol1eoting grounds . f,O:,,:¥t·tl:rn~s:. ~~: th~~!4t;.~,~States. 
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A Preliminary C~61i tf,~ 'of~ ~l¥nu.r~i~.~i,d;gp1l~r._.qf Zhe 
"lGral\l:l' citnyi:il.·; . With Ii8.ta: 

I . ; . I , t .1 . ~ : . : . i. : :.\~: y·. :. .:;~ . :: ~(, ! ' t.:r( ' , 

·lapHio rutulus an. iOhii$ii's';, .L1io;~ ,NQftl\ .~k.¥lple; ',~, ._l-930~ :: ¥Ounri :oe" ponds on roads ani' 'tn.Eerl · fi~J'il.~9.iid, me.ap,o~"" r" ; ' ,' " , t. - ... . 
- i;, ,~ . : , . '" _ .. .. ; '.~'.", ., ".: ',,'. : ..•.. ,.<.- ~ '; ~ :. ', '. : -;:1 I ~)."'- i . ~~ ; ~(' ! ' ' .. ~ 

2 • . PapiHo ·philenor. " linix~ ' ', 'fio~, B'4ghr,~~~e'~, Freek ,in /;l!llnth' ol''';'Jun~~ 
. " . '. . ; . ; I: . ' ... ,: . ' . " " . .' ., ,~ ( ... ,' , ; ;" ., . . .: ..... .. : :., " :-: . . 

PapiH,G. Daunua Kirb'y~ it~rt .. h and Sout~ Rj,M.S., /!-Jl4 ;i(!n ~e 1I1opes ·ol ·thil 
C8J1,yon along oreek bed's Ft" inonth 6t: , Jle:y and·fir.,.t .par.t of ' ll'une.·" ': 

3. 

. '. , :;.. . ' ., ... 

4 • Papilio baird!, Edw., . ~~th H~m frClD!. ~{ay"lq~ , . tQ. ~ fi;r,;!; ·o.r June~ 
. ;Fo~d :IID ,st eamnonly, lllorlg '''edgeS' 'of Pinyot\ .J':hie . f~re?t.s,: · : . :' :,' : "' . , 

_, "" 'r; . .. ' . -' .: .' ., . . ,: , .,", . . : :,.' .... , ', .. "' .. ' . . '.:', .. -.\ . '_~ : , ) ~: ".~ ' .... :~ . . :! I 1.: .,.! 

:,Ih, lfiPlliQ hollandi' Edw'. ' 1SoiUt}{-;Rhn !In<i 'I~4i&;n. qe:r~ll!i .• :. ;·:Endo af -JUDe'to 
Fdd1e of July. , ,,' .. ... . .. 

6. 1 1'i.er.1,,\J',Pr.9,tb<iic.e i Bdw. 
of forests. 

.. ' '.' . ..; '. :~ 

~outh Rim May" ani June •. , CCllplon ~ O.p!lll, glade8 
. ' .. : ". ~. , ; : 

7. Pieris protodice occidentalis Reak. . Sout;J:,)~iln .,~ and June • 
• ',; ' .• ,: V,\ l '.' :' ·, ·:· · . • .. ... . . 

8. Colias Eurytheme. Edw. South Rim, June. Ccnmnon around p.ublio. camp 
grounds and along railroad tracks. . , ' , .. ' "": .: .': .- . ... ;' " . 

r " • •. ,? '.:; :i j ~.l ' .. ~ . ... .,_ •. 1. " 
~ . . • ... ,.,' : . . " , 1.\ I .: :' . 

9,. : qoitas Eurytheme·~; '·aii!pli1.dus(. 13dw. South R;;; '~rrl North Rim~ .- ·W " 
ot June in same looalities as Eurythene •. 

~.o. N.atha~ill HIe. Bdv.:: ~O~h: "R,?n' ~d Ph~tari;:~~h.~· IJI~JI,"th " ~r'! \1Un~,;;;. ~ . 
' . .. . ,; '" . . Id , L '\ . • ' . • . . _ , • .r .~ .L 

ii .. E~re!!la nioippe • . ·Cr~.1ii8.T$') .C:n . ~out1 : ~iin biIt .q.~: ,"l~Brl~ht 'iC1I" 
'.' Cre~k near ent.rance . to, ti'ver; Month 0"1' June" . . (.," .. ' ... : ',0 

. " .:.-: ~" i \ --i. '. '; : ';; : ,: ' ". I : :-. .' ; . . ' ~. • • • . . ; \ .. ). ; . ~7; 

~~: . . Eurema ~m~x10~: ,. ' Orie. : ~~rt.e , BPeii1JllCl!'1 :.: ~n ,p'~q~ ! . !lO~dl ~~~n ; caPb~~~ 'OIl-" :' 
8Outhez:n Qoundary . l1:ne, "· EVidently '" "trai~ JUDI, U " 183Q, ~ ,. \ . • r! . 

" '1"' : ". , i : . . . ~. ~.I: . ·. I ! ~I · : .:;: :. ·~~ .) ... \r .. ,\ ~~ .. !i .. . ~ ., : .. ,f. ~ . . ", ' " ,\' i \ . f\ ' ;' 
._ ', j " ' . .', . ! .. .. ~ i : ; ' I~! (~ ': ' ',-1 .''12 ,1 ''': \ .. \ . ~ .... '\ ' . \ ~ 



lS. Denies Bernio~ strigosa.t ,Bates. Sout:h Jlim aM Phllntom Ranoh. l!ind 
of June. Rare. ' 

1'. Euptoieta claudia Cram. Common on eouth Rim flying around in ehrub 
brush. Also found on North Rim. Month of June. 

·l~ ... )lal j,i>u"'_JO.inuta Edw. Very oommon in wo ded 1a.nes along dried creek 
beds. Caught in gJ"eat numbers in canyons runiling off fran Grandview 
Point to too south. Entire month of June. The Grap.d Canyon is pro­
bably the pbest place for collecting thi s rare Melitaea as it is more 
COIIDIIon here than imost places on its range. 

16. Melitaea acastus Edw. Along Kaibab Trail near top of North Rim. Rare. 
Jum 10, 195). 

17. Helitaea alma ~tre ,. , A rare· spe0ies caught., in May., Very' scarce lier'e. 

lB. Phy. pallida, very rare. 
,June 20, 1930. 

Along Kaibab Trail near to,pofNorth Rim. 

19. Phyciodes camillus Edw. North Rim June 15, 1930. 

20. Vanessa huntera. South Rim June. Conunon • 

21. Vanessa Antiopa. North Rim June. 

22. Vanessa caryae HUll. Conunon on the SOI.th Rim in June. 

23. Basilarchia . Weidameyeri.' Edw. Rare at the Grand CanyOn; Found on 
the North Rim and on the Kaibab Trail as it nears the top of the North 
rim. This species is not easily caught and is found in the month of 
June. 

24. Heterochroa californica Butler. Found .in oak tree groves an North and 
South rims in month of June. 

25. Coenonympha echracea Edw. Common South Rim , al,ong op_ .flat-s, ·aroUnd' El . ­
. 'll.o:'tar l!.otel in the moilth of June. 

26. SatyrUB meadi (Edw). Yaovapai Point is the favored locality of this 
specie s. It is no t easily capture d ,as it n ies around in the Pinyon 
!'ire forest losing itse1f in the trees. Found in"June. 

27. Neonymphia henshawi (Ed~:) Fourrl along tbe rai iroad .. tracks below El 
Tovar Hotel on slopes of CanYOI1 in :the month of May. 

2B. TheCla siva Edw. Found canmonly on Penstemon along road to Yavapai 
, Point in early June. Another brood ccmes .out in late June. ' 

29. TheCla be~i Edw. Found along with siva on road to Yavapai Point in 
June. 

3O~cla oa1inus Hub. Rare on South Rim.of the Ca.n&oil. Found inrear1y June~ 

31. Thecla melinus. Comon along railroad tracks ' south of hotel in June • 
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32. Lyoeana marina. Along rai:l~1Itl. tracks, bel- hotel in JUiie. Comnon. 
. " 

. ~~. " J . 

33. Lyceana e:idies ·Bois. Found at Phantom Ranch in early June. 

34. Lyceana isola R~a., South Rim along railroad traoks below rotel in 
the month 9f JUne. 

35. Lyoeana melis.sa (E~w.) Most common south of · Grandview PeiIt ' In J1IIIe. 

36. Lye. Pseudoargi~ ,J~s a'rizoniens,is • . Boi,~. 'south Rim 'along railroad 
tracks below. 'hotel in: month' of ·Juile • . ,,' . ~ 

3'1. Epargyreus ti tyrus Fa. North Rim everywhere in mont-h of June,. 

38. Urbanus monti vaga Rea. 
. . . ". ~outh Rim everyWhere in Juqe. , ' 

, ., ; 

39. Urbanus sorip~ura.!lois., Very rare. ' F~U:nd ' an S~uth Rim in, ~~ly. , 

40. Urbanus ericitor1J!l1. Sou;l;}L·Rm at yavapai Point, first of JUne. 
.. ~. ',. :. ~." : ,' 

41. Urbanus xanthus Edw. South Rim end . qf May., ',Rare. 

42. Erynnis juvanalis Fab. Yavapai Point ,in Jupe. 
". i ' 

43. Erynnis Persius afranius. Yavapai Point, J\UlB. 

44. Erynnis paeuvius Lint. Yavapai Point, ,June. 

45. Copalodes proeris Phantom Ranch ill. June, 

46. Lemonaies 'cleis. Ed>r~ ,North Rim in May, r,are. 

;. .. ;: ~ .. 
" 

SEEDS OF ,SellE GRAND CANYON 1}:l LD FLO'\\'BRS' 
; ' 

;By R~ er-na tura list P~uli ne ., Mead ' " , . \' 

During the spring and sumner, 'I1ild flo"~rs bloom in abUndance ulIiet , 
the Pl.m.ons and junipers qf ,the Grand Cllllyan re gion. Fir's-c ' the , sego, , ," , 
lilie s and delphiniums, later t ,he many varietl.'es of bTighl:l"y colored penta- , 
temons, , lupines and wild ger~niums and finally in the fall, the. pur.1?~e " 
asters appear. Some such as the cliff -rose bloom throug,oo\lt ' t~ three. 
seasons. 

In October and NovElllber the' mods begin to took ' desolilte 
the last bright oak am servico ,berry"leaves cover , the grourd 
compensate for the ·loss of. ,,1;he fIo,wers. ' 

. ..... , 

and a few of 
as ' though to 

Poldng about IIIOOIlg the ,leaves.: o Il!r ' day in late October in S.Jllrch ot 
geranium seeds for a wild flower garden, my attent ion wa. dire 9ted 1;o'fltl'lI: 
a ,roup of cup-like pods arr~ed in a ring around the ' elon&ated style ot 

. ,' ' . . ' 
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a nthered flower, a little more than bt.lf way up its length. Upon 
oloser examinat ion I saw ~hy the pods assumed tis position instead of 
the usual arr9.Ilg amant at the baS!! of the style. As the seeds had be­
came ripe and the flower parts dry, the pod had pull ed away from its 
pooket at the base of the style, at the same time splitting half way 
opan and then by a sudden curling up of the style fiber, to which it 
was Bti 11 attached, the seed re. d been thro wn from th e pod some li tt Ie 
distanoe away. The empty pod had been left turned upside down near the 
top of the style. It is by this ingenius mechc.ni sm that the wild gera­
nium scatters its unwin~ed seeds. 

.' . 

There are many 
things comerning the 
vTild flowers that are 
interesting to watch 
even after the co lore d 
petals have fallen. 
Winged seeds of sevetal 
members of the rose 

family halp to beautify 
the woodland in the aut­
umn. The white plumes 
of the cliff-rose (elon­
gated stigmas) cover the 

. buds often forming be-

~
\ - fore the petals of the 

, flower fall. The apache 
plume has silky tassels 

~, of a delicate silve~ 
lavender and pink. he 

plume of the mountain 
mahogany is very much like that 

, , of the cliff-rose, except that it 
curls. These plumed seeds are carried 

but little by the wind and usually they fall 
near the base of the parent bush. 
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Jlany of the wi!lged seeds of the aster 
1'811111y are muoh more efficient in' disper­
sal than those of the ' rose group described 
abeve. Good examples are the seeds of the 
purpiie aster and those of the wild dande­
lion. 

The wild buck­
wheat or sulphur 
flower uses the pe-
1als of too dead 
flower as wings. The 

petals persi at 
after the seed 
has ripened. 

t Each flower stalk 
; '~ is 'h'ri ttle and 
'l~breaks easily, 

and the dry petals 
are lifted by the 

wind carrying the 'seeds with them. The cup that 
held the flower group is left with the broken stalks. 

In many cases Beed pods open in such a wayaa 
to scatter the seeds", Tl].ll lupine or blue bonnet 
ill ustrates thi s. The 'seed pod of the lupine has 
the shape typical of many',mmlbers of the pea family. 
'It is rather purl ish in co'lor and is covered with 
a silvery fuzz. The Beed is rounded and is a tan 

color with brown sIXlt,s. , " V, hen the pod dries, it splits and ourls, foroing 
the seeds from the pod~ , 

,', ',: 

" : 

" 
\ " 
" i '. 88 o 
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., 
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" ~ ' 

The seeds of ·tho pentstemon or 
soarlet bugler are 0 on tiline d in twr, 
ohamber s in the pod. The pods s pli t 
regu larly into four parts and -d.rop--the -
seeds. 

The Indian paint brush of the 
same family has a pod whi oh is some-
what similar. It ms two ohambers 
but ~pli ts in half with the openin~ 

. cutt~ through the middle of f;l!r-ch . 
. ') chamber. ....:,;. 
; , 

The small black seeds of the 
thi stle P?Ppy .vJhi ch are coyereti with 
r8gular' rows of tiny bump~,. fill the 
open pockets of the pod-/'!f}ie four 
ribs of the pod stay: 'in pJ,k.ce while .. 

~. 

.. 

, ,·the softer divisio'M tiEr' ..... ~n the rib·it-, '. W')o'I" ':: 

" ". ; ! 

it ., 
.' curl back releasing :the .; ~e'eds. . .. .' .. 

~
".' G " :'in ~e Gase of " .. \ .. :; 
~.'. H.l.. 5 ' .... J the< m. ai-row," each .( . , 7' ee ; i! 
• I"~ see,i-. J:ul..~ EI. 'P~Pery I ' .' i 

,! . roo~ case 'of '. i ts:~ 6wi:i.. These ,., ' 
\ .:- . , \. cases' :ar.e :.am-anged in '. 

, : 

. , 
. '. 
;'.~ 

J a cirrle ;~9nning a 
green \balJ: to begin 
with. '''''hap the peds 
dry they "pen at the 

, ! 

! i " 
', ' 

top alld 'lj-,eparate I .' i 

sprea\lin( out like Ii 
. ~ the pe,tals of a flow-! · 
. . :':' . er; • . t~.e · seeds droppi~ to .ttfs .ground. '., 
. ,. '. , . ': I,'; } .~~ ".~ 

Pla;:rts when in seed appear .. very, pffetent 
. - from those m floV{er. "There ,.are :a :: ~<h mlf.ny ')i.d­

'vantages ill , recognizing plant s that 'have gone' to 
seed, parti aularl y in oonnection with .. wild. flower 

.1. garden work.· ', Plants should not be transPlDrted 
. when they are; in bloom and it is Vlell to , ):>e able 

to recognize; !the de&ired plants late in the fall. 
Collecting mid plan ting seeds in wild flQwer gar,,:,, · .. . ; .... 
d.ens is usually more satisfaotory than tr~nsplrlt-~, ... ; v: ~ 
ing I altl)o 1.}gh it .. i .s. rather slol'1 work since relat:Lv~~~ '. 
feV{ Wild" flower see'ds reach full development. iii,' ' . 

·. 1 • 

: . ' . i . ' f , " . \ 
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BRIEFS 

By Rang.er-na tura lis t E. W. C~urrt 

Several whip-tail lizards were seen A\.(~ilst 7 cl~bing the Muav 
limestone of the Kaibe.b Trail, South Ri~._. , hey '1~F"Ei headed for the 
Rodwall. (This is the first time the:i-t. range ha~ be~n repcrt~.d at this 

;. 

aoltitude. . \ ,.' , " 

;' 
..... 

' oJ 
! 

./ . _. . ; . . ' . . . : 
Mr. Carter, eant'9.ker at the Desert View e!1'nip. ground, has been setting 

.; chai'rs at ' fl. ' resp~c1fui di stance,..' or- ey,en'ingS'; ·.tl)a.t the ladies may see hi,s : . 

.... . / 

"pet ' cats'. " Out : from uri,der his ):16U ~ come fir st _mother .then fiv~: ki ttefis·· ~ . 
nice, playful Ari zona Skunks, j;b g~ean the s'craps : strewn ,rOT them. Appar_ 
ently, however, they have groval, ttl-ed of H,r. Carter's hOllsei, for they hsve 
departed be)rowthe dm, -lea,v~rig 'their fo;mer host a; bit .. diseansolate. 

I .~. . ; ".1 

, 
I , 

;... ' •.. -~' 

The Aber~ , Squir;,els are/ fat and; · ~.i~ ek - thi.s . ;ye ;r, in contrast to their 
pitiful conditi~n of \last year. ThE! park r:aturalist has at 1ll8t seen one 

"r •• • •• - come up over the rim ~ heret'ofor,e a,n/unheard-of extensior:. 0r"i;he range. 
• ... . . ~,. I' ~,' . . 

'. 

The Roek;, Squir.reh, on , the' ot-h~r hand, are invading the interior and 
-. are now becomin,g common on the' hill 0:(' .the residential section. They do . 

__ .: ltot appear scrawny, __ so ','.that 'a ;shprtag'e of ]'P9:d ,hardly acco';l~ts ',fol:.' (.their . 
ventures. .. " . .. . " , i" 

' " ... -"._' .,;,; ..:: "'~ " ~ ,. . 
'..... . :.... ! , .' . ; ' ..... . . - .' . , ~ , 

..... '. . Hummingbirds,. notabl,y BrqAd-:tailedi an<;l Rufous, 'are c'ommon cm North 
an d South Rims when"hpllyhock$ or.'.' such red,: tr~pefs P.s the !¢ lias ani 
'scarlet buglers are it .. bloOm. '-.. 1\,', little ,wayb~low:Ya:ki Point 0Ilj 'llhe Kaibab 
Trail, the sca.·rl~t bugle-N, e±e '·sq· abundant - t~t ,a: ~mle flock rf ' thl!'se 
shrilly buzzing mites are ever 'Qn han~: " pare' -one-·,nny se.!" all the h;mun:~:_ 
·biro.s· 'h'e 'Wishe's :ror' the as-kih O' ." ' .i i > · i.~ Q. - ' •••• 

., f ;: 
1 ! / ! ' 

Fear has been expressed by some that the gentle trea'bnen~ accorded our 
imported> Kaibab deer v.t>uld reduce these animals ,to cow-like mOvElllents and 
reactions. While the fElllales seem less "tame': ' thim the maleb. it was a 
relief the other day to see a doe about four Illi,les south of ' Yaki Point 
bound off magnificently through a ravine and up\ .through the most difficult 
part of the sagebrush !!!lbankment,vlith a ' t'iny whi te-spotted fawn doi~ its . 
best to stay close to her flankJ and a few seconds later a seeond ,11tt'le' . 
camp trottil'l!; bewilderedly aft er his vanishing family. 

., ..• 
, ~ I 

:.:~. . i • " , I . · 
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RIPPLES IN THE SANDS OF TIME 

By Pal"k .Na..turAlLst-E:D.- MoKee " 

As one travels today through the desert areas of the ,Grand Oanyon 
regi"n he can soaroely help but notice the vast quantities of sand fonn­
ing from the decay and disintegration of sandstones, and accumulating . 
he re am there, as momentary or more pennanent deposits. Out in the 
Painted De1;ert near the Hopi vi 11ags of Moen oopi vast dunes ,are seen, 
piled up by wind v.1.th ever shifting sams; Down by the turbulent Colo_ 
rado a vemable sand blast borne by the river is always in evidence, as 
it works at outting and gouging the hard rocks of ,that area, yet even' 
this s~d in its. hurry to reach the Gulf of " California frequently stops 
to fom a tElIlporary deposit in sane sheltered corner. These are -- demon­
strations of the methods used in building up great, stra.ta' of' ; ssndstd'I!b ': ~ 
such as cover so much of tne plateau surface in ,the Atoorican: ,So\lthwest, ' 
and which,fonn most of its spectaoular ,cliffs and mesas. 

As the sands of today accumulate a vast qtanti ty of ',r ,eoords """re made' 
of tre life 'which walked or 'craviled upon trem, of the wind or wave that 
fonned them, or perhaps of the climate th,at prevailed dur ing their deposi­
tion. What proof of life could be better than the existence of ' footprints ' 
made by, a Whip-tail Lizard as it ran across the sand by tM" C:olorado River 
or of the tracks 'of an insect 'which clearly crawled along a dune in 'the ' 
Painted Desert? Of silllilar importanoe, also, are the ripples left loy 
wind or water upon the surface 'of depositing sand. They a,re tb!l evidence ' 
not only of its mode o'f accumulation, but al so in some ,~a sure of the en­
vironment and condit inns at that time. ' To him ,who is of an observing ' ," 
nature and who carefully makes' distinctions, these ripplel' tell a great 
story. ' , , 

, Three main types of ripple marks may be distinguished, almost wherever 
found and they do much to explain the origin of the sands, con-mning thein. ' ' 
Wind ripples have low crests '!l.m wide spaces separating them. Ripples 
fonned by water currents, on the other hand, have high crest.s as compared 
with their lengths. Both of these are assymetrical and therefore 'in. con­
trast to those of pe,rfect ,synunetry, which are , ~e 'result .of , the ,,'sc:Llle:tory , 
mov ement of vtaves agitating the bottom. 

, ' 

, W'tt'h!r C4rrenT li.pple -n'l<~rA " , 

~' ,::: 
W'., ... 
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Air current or wind-ri'I"Ples ' T!l2j" but ,li ttle with the 'Hini velocity, 
though some'\\hat with t he size of the part:!:chtll '-moved. Ueuall v they are 
t1'()' to foor inches in length and from liB to t inche s in height. In 
the Painted Desert area where examined they were found to be seMom straight 
but usually para]el, and often forming a network. Their lengths extended 
both up and aoross the slopes of the dunes ani in many cases ellllll inter_ 
ferenoe ripples were within the trooghs and at right angles to the min 
ripples. 

It is interesting to note that "water our rent ' ripples travel down­
stream as the , sand grains are rolled up the gentle slopes am dropped on 
the lee side. The ripples are completely rigid with the grains of the 
top layer moving along the surface. Above a cer tai n velocity, rowever, 
a smooth sheet is fonne d due to the moverrent of sand beneath. In brief. 
a layer of mixed sand am water is in motion. With speed still further 
increased (above 2.2,feet per second) an upstream motion is begun and 
ripples !ormid. There is erosion upstream and deposition dmmstream."* 

Wave-ripples whi ch are caused Qr agitation of the bott om by an 08- ~ 
oillating movement of the water above are always symmetrical. 

So far as known ripples range through all depths of water, and of 
course many combinations of t,JPes occur. One set forming after the oom­
pletion of another, or wave ripples following current are kno\m as 00111-

pound ripples. 

It is a very impressive thing while travelling up Bright Angel Creek 
'\\here currents are constantly forming ripples along its course, to see in 
the same vicinity the marks of similar ripple s appearing as great 1IB.sh­
boards in the red rocks of Algonkian Age - forme d hundreds of millions of 
years ago. As a matter of fact, in practically every formation in the 
wall s of the Grand Canyon have been found ripple marks of one. type or 
another, and in sane cases the yare the only evidenoes that remain there 
to tell us about the environment of a parti cular period far back in " 
history. " 

, __ ~n 1;hat h:4!;h 'wlli te oliff - the Cooonino Sandstone, whioh ususJ.ly · ' 
forms a barrier to tra.vel down the , Canyon sides, have been found many 
of the long sweeping ripples wi th low orests whioh are so typica.l of 
wind actim in dune areas. Here al so a.re foum occasionally the symmetri­
cal, osoillating type of ripple mark indicating, no doubt, that pools with 
wavy surfaces occurred locally. In this mysterious formation, however, 
the ranarkable feature appear s to be the general lack of ripples since 
this is in strong contrast to the modern dune areas of the Painted Desert. 
Perhaps in dry sand ripples are seldom preserved, 

Silts, aocumulated in the river and flood plain deposits of the 
red Hermit IIld Supai formations, and beach sands of the Bright Angel group 
contain many of the typical ourrent-fonned ripples in which r:entle 
slopes occur upcurrent and rather precipitous drops downcurrent. Even 
1n the great limestone layer s of Grand Canyon _ Ue Kaibab and the Red­
wall, are found sandy seotions 1n which ar e seen sane beaut1f'nJ.ly pre­
served ripples. 
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So the great cmngi~, moving story of the eaJlly part of the earth' 8 

hietory is partiall y recorded in rooks of the Grand Canyon region, and the 
ripplemarks m 'these 'do their part in illustrating the events. Anoient; land~ 
soapes - fll; st a sea, then a river's floodplam, or perh'IB a sam dune area, 
taok their plaoe one after another in this retion and left fragmentary re-
ooris of a great series of event s. 

*Treatise on Sedimentation - Twenhofel. 
The followi~ measurements and observations are from rooks of va:bious 

ages whioh oocur in the Grand Canyon region. Those with mdex above 1/Z0 
are probably wind-formed; those below and assymetrioal are ourrent-formed; 
and the symmetrioal ones are from~ve-aotion. 

FORMATION AGE LENGTH HEIGHT INDEXJ OBSERVATIONS , 
• , " - ' . .. ~, " .' ! 

I!ackatai Shale Algortkian l-1/S" 3iI6" 1/6-' Fairly c~ars~ sand, Red -
~ " " " 7/S" l/S" 1/7 ,Very fine silt, Red 

" " " 11
" 3/16" 1/7- !Fairly coarse sand, Red - _.:i.-

Ripples at rt. angles in y 

6 n " " 1-1/16" l/S" l/S- 'consecutive layers 

n " " zi" i" 1/9 lTrOUgh-1ike cross veining 
I!rg{l~ qf c!)\I~Eacea ~i~ng 

~right Angel Shale Cambrian zt" .:h" 1/10 ~t 68e~G~e~lf6.purp e 
4 

Crests not parallel by 
" n " " It" 5/16" 1/5 forming network 

lluav Lime stone " zt" 5/16" 1/.8 IMagrd~s inl'g~¥Rrf r~8~~C1· la? cres s, 

3/S" 117-
Casts in limestone, 17 in 

edwall Limestone Mississippian zt" series. 
oeon1.1) sand 

t-- Sandstone Permian 7" 3/16" 1/37 Fine, even grained white 
J 

" " " 6" 3/16" 1/32" Three crests 
, ~ , ., ..~. ~,. ,'1 

" -.- II ' " 

~ :3 " 
, .. :H-" ' 1/12 Symmetri cal •• tr .- . , 

" " " Z" 3/16" l!ll+ Symmetrioal 

n 
" " 2~" 3/16" 1/14+ Symmetrical 

t'l.ne rea sana, npp1es 
loenelpi Shale Triassio 1i:" 3/16" 1/17- io'egular. 

" " " }-l/S" l/S" 1/9 Fine, yellow sand 
H. nk, coarser sand, 

" " " I" l/S" 1/8 badly er()ded. 
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