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This Bulletin is issued monthly for the purpose of giving informa-
tion to those interested in the naturel historv and scientific features
of the Grend Canyon National Park, Additional copies of these bulletins
mey be obtained free of charge by those who can make use of them, by ad-

dressing the Superintendent, Grand Canyon National Park, Grand Cenyon,
Arizona., ;
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GEOGRAPHY OF THE MIDDLE CAMBRIAN PERIOD

By Edwin D. McKee, Park Naturalist. - i

The application of superlatives such as the largest, the smallest,
the youngest or the oldest invariably commands interest in an object which
otherwise might be passed by as ordinary and therefore relatively uninberest~ -
ing. An excellent example of this is seen in a group of_fossil animals found
jn a particular layer of rock far down in the walls of the Grand Canyon. The
sea shells and crab-like creatures which make up this assemblage are not only
the oldest animal fossils found in the Canyon but also represent some of the
earliest types found anywhere in the world. It is for this reason primarily
that they attract the interest of many visitors to the rgjom..

During a very early period of geologic history known to the scientist
as the Middle Cambrian, a shallow sea'swarming with primitive animal life
covered the present Grand Canvon area. Among the muds, snnds and limes which
were accumulating on its bottom the remains of these animals were buried --
often in great numbers, The sediments in time formed the stratum which now
eppears as the Tonto Platform (Bright Angel shale), and in a section of this
formation not over five feet thick, the remains of many hundreds of these
primitive creatures have been found, That they were exceecdingly prolific
seems evident, though it should be remembered that many of the remains found,
ospecially unettached hecds and tails, were deposited as the result of the
shedding of outer shells by individuals, and not ncecessarily by the death of
these animals,

Despitc the cbundent fossil remuins found near the bottom of the
Bright Angel shalé, only six spccics of cnimals appe.r to be represented there.
0Of these, thrce ure primitive ercb-like animcls (trilobites), = fourth is a
round, shelled animal (brachiopod), a fifth is conc-shaped and belongs to the
snail family (Hyolites), and the sixth is a plant-like ereaturc known as a
Cystid, These animals are of exceptional interest to the geologist, in spite
of the limited number of varieties which they represent. Not only do they show
stages of evolutionary development ond peculicr zoclogical charceteristics,
but also they tell us most of what wc know conccrning the goegraphy of the
region during that early day in which they lived.

Dolichometopus productus is the name that has

been presented to the most common animal of the group ¥ Vet ol
under discussion, It is a trilobitc with large round

head and almost cqually lorge tail, and with scven
segments between, Its known geographical range is
large. In the west it has been found 2t five locali-
ties in Toocele County, Utah; at three localities in
¥illerd County, Utah; at one place in Nevada (Lincoln \ i /
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County), and within the Grand Cnnvon of Arizona. y

Rether remorkable is the fact that this same spccies

8 found also in Howkins and Knox Counties in Tennes-

8¢e and at two plmces in Floyd County, Georgin. Tolchometopus

Its prescncc in the Eastorn rocks is considered by pevductus
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some goologists to roprescnt 2 gront cxtension of the shullow continental seas
of the west during Middlc Coambrian times. Othors belicve that the Rocky Monn-
tain and Eastorn scas were connected by separate channels to a common marine
body to the north. In cither case, it is clenrly cvident that the Western and
the Tennessce-Georgin seas were isolated from those of tho Atlantic Province
of the same age which contained very distinet animal types.

A trilobite whicek is closelv related to
and found associ-ted with the one just described
is enlled Anoria tontoensis, He must havc been
king of thec seas for he grentlv excclled his
contemporaries in size. Severz2l specimens from
the shales of Grand Canvyon measure threce and one
half inches in lcngth. They differ from Delich-
ometopus in thit the fourth segment of the body
Is gre Tlv enlirged tnd spines occur in the
center of cach segment. Minor diffcrences are
also found in the shipc of thc checks, The large
sizo of the tail ond the fow scgments in both
specios arc considcrcd indic:i.tions of cvolution=-
ary advanccment over their small-tailed, many
scgmented prodeccssors. The extreme size and
ornamentation of fnoria undoubtedly arc demon-
strations of over-specialization cnd probobly
account for the fact that this species is known
only from the Grand Canyon.

frcria Fentoens:s

Associated with the two trilobites alrcady
described but of much less common occurrcnece is a
morc primitive form known as Alokistocarc althea.
This trilobite is distinguished by ninetccn scg-
ments of thc bodv and a verv small teail. While
this species is limited to the Grand Canvon area,
other members of the genus have been found in
wostern and northern Utah, in central Ncvada, and
in north central Montena, It apnears to have
been confined to the intecrior se-s of the western
portion of North America,

Alofistocare alfhea

A diminutive round shelled animﬂl - smaller than « person's little
finger nail, and usually black in color when fossilized -
appears to have been very com- mon in the great sca body in
which the lower p=rt of the Bright Angel Shale was formed.
This 1little nnimal had o strong shell formed by a
thin outer layer and scveral inner ones composed of chitin-
cous matcrial. At the age whon it lived, thc limey shells,
charateristic of later sca ani- mals, had not developed. This
small ereaturo hes been givon a big nome -« Obolus Ghuarcnsis,

Obo/us cﬁuqrgns&
6s ( Enlorgen)




Although interesting animals ether than th |
ose already desoribed une
doubbedly lived in company with them, thoir remains found in the Bright

ingel shale have been so fragmentarv and so imperfeet? -t it
3 A e g Pl Lo speciﬁc-\i’.iy.“ v preserved that i

Of especial interost to the paleo-geogrepher is the fact that in the
Grend Canyon betwet_an the loyers of shale which contain the assemblage of
enimals just described and a higher layer of limestone which contains a tri-

lobite called Dorypyge are about 1,000 fcct of sediments.

In the House Range

end in the Wasatch Mountains of Utah are found both groups of animals geparated
by o similar thickness of lime ond shcle, but to the south in central Arizona
all traces of rocks and fossils of this age appear to be missing. Still fur-
ther south is an area in which are found Middle Cambrian rocks but a very
distinet group of fossils. From these facts, together with the Jnowlsdge that
the formations become inereasingly more sandy and cocrse as central Arizona is
approached = it is implied that that area was 2 land mass and a barrier to
migrotion during Middle Cambrian times and that great, shallow seas extended

to the south and for to the north.

Thus a glimpse of the geography of the

far distont past is obtained thru an ocquaintence with the fossil life pre-

served from that time,
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AN INT®RESTING BUG

Bv Ranger Naturalist Clvde Searl

Although the word "bug" means to the layman any insect that creeps or
flies, for the sake of this article it must be made cle~r that in scientifiec

perlence such is not the case,

Correctly applied, "bug" denotes one group

of insects, nsmely the order Hemiptera, which embraces the squash-bugs,
assassin-bugs, water-bo-tmen, bed bugs, ocadas, scale insccts, lantern-flies,

leaf-hoppers, and many others.,

The mouth parts of bugs are distinctive in

that they are in the form of a tube through which food is sucked, differing
from the biting and chcwing mouthparts of other kinds of insects, such as

beetles and grcsshoppers.

Since the first week in
around Grand Canyon village have
type of insect., It is a cicada,
by many people., (The true locust
group,) Although the cicada has
Grand Canyon village for several
to be verysbundant and keeps up
t"?e- Its sudden occurrence is
this particular insect has lived

) 8lthough its last appearanco may
Years ago,

Moy the trecs and shrubs

arbored miriads of a noisy
erroncously cclled a locust

is o member of the grasshopper
been practically unknown at
yecrs past, this year it appears
a constant clicking in every
easily oxplained. Undoubtedly
at Grand Conyon for some time,
possibly heve been & number of



In this conncetien, it is belicved that eicadas have the longest life
oycle of any insect. The one ealled the seventeon-year locust rcceived its
nome from the fact that it takes seventoen years to reach the adult stage,
The period of metamorphoses, however, depends largely upon cnviromnment. In
the warm southern range of the seventeen-ycar locust, thec adult stage is
rcached in about ton years. q

With the exception of the varying number of years required for meta-
morphosis, the 1life history of all cicadas is practically the same. The
femclo lays her eggs in slits which she pierces in twigs or fruit. After
these have fallen to the ground, the cggs hatch and the larvae crawl beneath
the surface where they feed upon the humus, and occasionally on the juices of
roots, Molting sometimes takes place during the underground 1i ., TUsually
however, shortly before the insecct rcaches the stoage where wings are develop-
ed it crowls up and attaches itself to 2 trec trunk, the side of a house, or,
in feot, anything which hoppens to bc ne:r at hand. Almost immecdiately the
skin of the larva begins to split down the bick, and soon the adult cicada
erawls out, As in tho casc of mony insccts, some time has to bc spent at
rest before thc wingd are strong enough to carry it in flight., After o few
short days of life, and after the female has laid the cggs, the adults die,
or perhaps become the prcy of other inscots or birds.

Cicadas offer great sport to the inscct colloctor, Probably none are
any oasier to collect than thc ones now at Grand Canyon. They arc so gentle,
if such a term may be used, that thcy can bec picked off the trees with com-
parative easc, In contrast to thesec, somc species are so wary that one can
not approach within a number of feet before they toke flight, Strange as it
may sound, semc of tho tropical species which like to rest high up on the
trunks of trees, con be collected only by dust shots fired from a small rifle.
The writer has collected numbers of tropical cicadas in this WOy,




BROOM«RAPE, A RANT “ARASITE

By Peuline Meed Patraw.

Between Yaki and Grend View Points
near the Canvon rim, I found a little vellow-
ish-purple, leafless plant growing nedr a
group of sage-brush., It wns in bloom, the
flower was o dull yellow color with purple
veins and the petal lobes were purple tipped.
At first sight I thought recklessly, "A
member ef the Indlon pipe femily". But upon
closer exumination I saw that the tubular
flower was irrcgular, two-lipped; morc liko
that of o figwort,

After considerasble dig,ing I found
that this plant was parusitic on the rogts
of sage-brush (irtemisia tridentata). It
wes attached to the end of the main root.
In some cascs this root wos swollen where
it had been attacked and therc was an
exccss growth -of small loteorals.

According to Tidcstrom's "Floran of
Utah and Nevcda"; this parasite is "broom-
rape" (Orobanchc multiflora) which is nlmost
identical with thc Orobanchc fasciculata of
California as described by Jcpsone.

This is the first record of broom- ; e
rape ot the Grand Canyon and the only member — ~-_

of this family (Orobanchacexe), found here e e,

thus far, The position of this fumily in - A//—’ 3
the plant kingdom is between the figworts : =

'Serophuluriaceac) and the Madders (Rubiaceue). / ;
: /
{

Broom-rape is closelv rel.ted to the cancer-
root (Thalesa) of thc sume fumily.

Broom-rcpe is un -ttructive little plant, though becm-lsc of i‘!:s color it
is inconspicuous znd ruther burd to find. It is from 3 'Fo 7 inches high. The
stalk, near its buse,is covercd with several thick purplish sculcs = the roduced
leaves, There arc scverul flower stulks to one pl.nt cnd one flower on the cnd
of eanch stalk, The flower tubc is 1 to 1-1/2 inches }ong with @ two-lobed upper
lip and threc lobed lower 1lip. The calyx is purple with owl-shaped lobcs. The
Whole plant is slightly hairy and cven the anthers arc woolly.

om the numbcr wnd position of the spccimens found
s of other plents us well os soge=-brush. In those
oar to huve any injurious cffcet on

Broom-rapc judging fr
is probably parasitic on root
%us0s obscrved this parasitism did not app
the host, 6

6



WINTER FEEDING OF WHITE-TAILED SQUIRRELS

By Ranger George Collins.

Two peirs of whito-tailed Kaibab squirrcls cnjoyed the hospitality of,
and offordcd intcresting company for the rangers at Bright Angol Ranger Sta-
tion on thc North Rim of Grand Canyon this past winter. Their prescnec was
very pleasing to the human occupants of that station sincec the North Rim -
though in summcr =2 ploec tcoming with lifc - is, during the long winter scason,
shroudcd with thc soft quict of an unfound wilderness. Anv living ercature,
thereforc, ncccssarily became of considerablce importance to the few inhabit-

ants of this rcgion,

The Kaibab squirrals were csoceizllv intcresting and gretifving to us,
the rangers at this station, beesuse ther abandoncd their usual shvness. It
may be th .t rangcers through their cbnst nt 1ssociction with Nature have devel=
oped cortuin attributes thit admit of closer r.lutionship to the brothcrhood of

wild things.
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During this™past winter it wis eustomary fer us to feced the whito-
tailed bct:.utios__ins well _as the loeal chickadic eolony, on = board placed
Just outsidc our kitehen Wndqw, This, far-Gbscrvational purposcs, was
quito ideal sincc wild 1ifc fccdtmg hewrs corresponded with our dish-woshing

time. Someconc would, of course, invariably be ot thc sink whorc he could
sec ovorything that happencd outside.

The squirrcls would exercise thc remerkablc acrobatic traits of their
kind all over that quartcr of the station and then usuzlly settle down to
the mo2l one ot a time, Those not fecding from the boerd would cither con-
tinue thce play or nibble at f-1llen bits at a respeetful distanec, Whother
it wns just hungor or = reciprocution of the interecst shown in them we cannot
say, - we¢ like to think the luatter, - =znyway thc fortunatc one would sit on
the board, munching pinion nuts, biscuit crumbs, ctec., und rcturn the steady
serutiny from within with 2 certain insolent manner, Ocecasionully he might
even ocusc fecding for . moment to risc up and starc thru the window at us
and our kitchen trappings. We could «lways admirc him cspeeially well then,
for he would show to best advuntuge the large shaggy cars and his glossy black
sides which wcrc in contrast to thc browmish tingc of his back -- markings as
choracteristic as the becauty of his long, feathery whitc tuil. Then he would -
deop down agoin, sotisficd for the time no doubt th..t our food supply would
hold out and that we still looked simplc cnough to shurc it with him.

We clways managed to bake a fow cxtra hot cakes in the mornings as
the squirrels veorc especially fond of them, and we wero always affordced par-
ticular enjoyment in watching the procedurc of sclection and transportation
of a cuke beforc it was canton., For some queer rcason the squirrels always
cerried thoir hot cakes up to the lowcr branchcs of one of the scveral pines
nearby before scttling down to cat, Porhaps the sizc of thc cakes and the
time nocessary for their consumption constituted rcason for picking the most
comfortable place known to a "white-tail" in which to devour such a large
meal, At any rate, thc amusing part was to watch the squirrcls approach each
ccke, comparc the relative size and taste; then sclect the best. Always tho
most aggrossive squirrcl camc first. He would discuss with the world at
large the exceedingly fine gquelity of our hot c;kes, (we uscd sour dough am’i
nevor washed the griddle) lending emphesis the vhile yrith snappy jorks of_hls
tail, Thon, like a cowpuncher bundling his bed, he would carcfully and tightly
roll the chosen cake and waddle off holding it purtly with his forclegs and
partly with his mouth, If & new laver of soft snow haopened to be on the
ground he would wnllow thru it leaving & track as lorge os o porcupine's,
Getting up the tree was usuallv accomplished with some difficulty too, and
80 it would bc with evident relief and satisfaction thot he would at last
"squarc around" on & favoritc limb with his prize,

We had many & hoarty laugh at the ontics of our "cake caters"., Thoy
werc somcthipng to look forword to cach morning with roal pleasurc - = = = =
Wonder what they thought of us?
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= FIELD OBSERVATIONS »

A dcstructive woodsbering boeth..pgggzggﬁonus 2
valens, is coming out of the logs in thc Yavapai Obscr- }1iﬁ'
Yotion Station.  Numbers of the littlc brovm bectle {

can be picked from the floor whcrc thcy drop, and they

. wevod b Heetd
con be henrd in the log beforc they come to light, o

D""‘”“C'ﬂ’ld.‘ volens
== C. Co Scarl =--

—-— ) m= Q == O == O ==

A spceimen of the little fLiken Sercceh
¢wl wos taken ncar Grand Canyon village on May 4,
Its stomach contcnts ceonsisted of thc hend of a
cicada, numercus frogments of June Bugs, and
what hpocarcd to bc the apocendage of o seorpioen,
This is the first rccord of this bird from the
Grand Canvon Netional Park,

-- E, D. McKee --
—-— O == ) == O == 0 ==

The two svecies of blue l-rkspur found on the South
Rim of Grand Canyon ure now in bloom., They crc Delphinium
menziesii and Delphinium scaposum, The former is the
first to bloom. It occurs :t somewhut higher clovations
than does the lutter, but somctimes both arc found grow-
ing togcther. With thc cxception of the lexif ch..ractors
the two speceies crec quitc similer., The flowirs of Del-
phinium menzicsii, however, arc o darker color with a
more purplish tin€ than the purc bluec flowers of Bclph-
inium scaposum. Thc flowcr stalk of Delphinium scuposum
is practically froc of lcaves. Those vhich arc present
arc basal, having broad segments vwhich arc rounded at
the onds. In thc easc of Declphinium menzicsii, on the
other hand, 2 fow loaves oecur on the flower stalk as
well as at its base. Thc leaf segmonts of this plant
are narrow and pointod.

-= Ps M. Patrow ==
== 0 == 0 =@ 0 == 0 ==

An Abort Squirrel wms scen carrying its young noar Grand Canyon village

May 13. A doscription of this will be found in the noxt issuc of Grand Conyod
Nature Notes. :

== Rs A¢ Redburn =-
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- Cag‘;gk:;ﬁ“;nn??esuucﬁ to be cspecially mmbrogs in the lower parts of
four of these large {f df‘lng the week betwcen the 10th and 17th from one to
& izards wag scon cvery day clong verious Canyon trails,
= \
=~ ED. MoKeo --

mm ) wm= ) ®m= O == ) =-

The 1lifc of on inscet after it has reached the adult stage is often
very short.. Beoc.l:isc collcetors did not hapoen to be on hand just et the time
when certain specics were recaching the adult stege, they considered those i
seots to be rare. i typical instance is at hand. ,Last i
year a Hemiptera enthusinst, Robert Usinger, whilc aol-
leoting in the Grand Canyon region succccdcd in obtain- d

-

fgﬁg two :ptla{cimens of & small bug, Ercmocoris obssurus. 7

¢ vas taken on the North Rim on Junc 17 and thc other ‘=F7-°\

on the South Rim on June 24, This yenr, heirever, on //ﬂ‘l\

the 13th of May o great numbi r of these inscets flow

ix}to the open paranct of the Yavapail Obscrvation Sta- J

t?on. A good scrics wos collected at that time.

Since the 15th not & single svceimen has beon obstrved. True Sug
/bnf':)’; \_ijjqcﬁao

-- C, C, Searl --
w= Q0 == 0 == 0 == 0 ==

The first Antclope kid of tris vezr was found by trail-caretaker Lloyd
Davis on Mav 15 ebove Indiasn Gardens., The little Antelope was already dead,
o.nd.c\'lthough thore was o bruise on its head, Davis was unoble to ascertain
:iefmrtoly the cousc of its demise, He was lcd to it by the sorrowful mothcr.
A fow doys lotcr two other kids, apporently doing well, were scon. Dovis sus-
pects that there are now still othcrs.

/’ == 0 == 0 == 0 == 0 ==
N
/.\ In large crevices forincd by joints in the Coconino
i) \ sendstonc ncar the Bright ingel Trail meny White throatecd

Swifts have lately been noted to tomporerily disappear from
'_\\'»._'\' sight. It is bclieved that perhaps this is part of the

\\ " explanation to the gquestion of where these lightening-like
\q | birds, so gummon to Grand Canyen, neste

~-- E. D. McKeo ==

“e O ®= 0 == 0 == O W=

( X Along the Hermit Rim Road, South Rim, thc cliff rose ;

COWanJ..a stansburiana) is now blooming in excoéntional pro- Lrava

tf:u;ion where there is sunlight., In the shade, groen 2 rAA

b‘]1. § only are secn., Many bushes arc SO covered with “WL&E

m:;mms that the whole effect is that of & mass of e A1 g —
o8, :
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-= P, P, Patrow -=-
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