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This Bulletin is issued .for.the-purpose of giving information to
those interested in the matural history and scienfitic features of the
Grand Cenyon National Parl, Additional copies of these Bulletins may
be obtained free of charga by those who can make use of them, by address=
ing the Superintendent, Grand Cenyon Netional Park, Grand Canyon, Arizona.
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THE STORY OF A PEBBLE

By Ranger-nature.list Clyde Searl

Wnile a Eamll group of people was being conducted om a nature walk
dlong the trail leading to the tip of Bright Angel Point on the North

- Rim of the Grand Cenyon, one of the party reached down and picked up &

small pebble fram the path., The pebble was smooth and rounded; suggest-
ing that it had been rolled in a rapid stresm until it had assumed its

present shape and polished appearance which are claracteristics of all
water worn pebbles,

At first the pebble brought.forth no cament. However, when the
group was asked where the pebble came fran, the answers were many and
varied, Perhaps some one had brought it from a streem bed or a beach
end had accidently dropped it, Perhaps it had been shipped in for use
in the masonry of a nearby foot bridge. By the time several more sug-
gestions had been offered a quantity of pebbles had been picked up, all
similar, in that they were smooth and water worn, but representing several
forms of rock. ' :

One person remarked that a few of the pebbles appeared to be par=
tially polished bits of petrified wood, The surprise was greater when
the group was told that it undoubtedly wns petrified wood. This was
herd to - -: .understand inasmuch as the entire trail was cut through
Kaibeb limestone which is a sea deposit, and the smooth, rounded edges and
the texture of the pebbles plainly told that they were foreign to this
formation, . b

When the group was told that the pebbles at one time had been part
of a higher formation, the problem was solved for most of the people. -
They had already been told of other layers of rock which once had cover-
ed the present uppermost formations at Grand Canyon and which had been
$lmost completely worn away by the various forces of erosion which later
cut the Canyon.

The pebbles were simply part of a conglomerate. The cementing subs-
tance, carbonate of lime, had weakened and had been washed or blown
away, freeing the pebbles. As the surface on which the pebbles rested
was gradually eroded away the pebbles just as gradually settled until
they reached the plane on which they had been picked up on the morning in
question. .

The red and gray petbles were extremely bard. They appeared to be *
quartz or quartzite. OSome seemed to be very similar to the chert which
Was 80 common in the limestone out of which the trail had been cut. It
Was explained to the grouo that the formation which had covered the Kei-
bab 1imestone locally was that known as the Moenkopi, composed of sand-
stones end shales which being softer had worn rapidly away allowing the
harder rocks which covered it to settle down., The cap of the Moenkopi
formation is known as Shinerump conglomerate, The red and gray quartz
&nd ~uartzite pebbles and the bits of petrified wood which were found on
the trail had been a part of this conglomerate,
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BUTTERFLIES NEAR TIE COLORADO RIVER
IN NOVEMBER

By Ranger-naturalist Pauline Mead

s difficult to realize when standing on the enow covered rim

& g Brend Cenyon at this time of year, that down by the Colorado

t'b

R \
; .\4§ "8 mile below, summerstill lingors and butterflies are enjoying
\ \S “1ate blooming flowers. As lats ea Nsvember 12%h five species of
“brightly colored butterflies end one moth were seer near Phanil:om Ranch,
The butterflies that wers found incluied the Monarch, Red admiral,
Painted Lady, Mourning-cloak end Sulphur. An Underwing moth. with

lower wings colored a lovely old rose was also noted.

W A

L

The Monarch,a rather.large butterfilly heving red-brown wings,
edged with a black band a few scattered white spots, is migratory,
living in cool, northerly climates in the summer and travelling south
to corresponding temperatures in the late fall. It is unique in hav-
ing milkweed the only source cf food
when in the caterpillar stage. Con-
centration on this one food makes #f*
the Monarch distasteful tc Wirds i
so that they seldom attack it. Thedwis™
Viceroy, though not closely relet- Uk f
ed to the Monarch, is colorzd and \
marked in & rather similar mamner,
and by virtue of this mimicry is
little preyed upon.

It is not uncommon to find
the Mourning-closk late in the
fall since it is a butterfly that
does not live through the winter
in the chrysalis stage but hiber-
nates in a protected place, per- °
haps under the dead bek of a tree, NOT\ a",l\
in the adult stage. It is, there-
fore, the last butterfly seen in the fall and the first one to appear
in the spring.
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The :Painted Lady is the most widely distributed of all known
butterflies, and because of a hardiness and adaptability which en-
abler it to live in various climates, its late presence at the Grand
Cenyon 1is to be expected.

The ocourrence of theae butterflies in the Canyon in ﬂae winter is
one of the meny illustrations of the climatlc dii‘i‘ere-ncé betwaen the

rims and the bottm of Grgnd Canyon,

Su‘ ?‘\ uy

GEOLOGICAL and WILD LIFE OBSERVATIOHS BET‘I’»’EEN BASS CANYON

The Expedition:

and HER"I{IT CANYON

By Park Naturalist E.D. McKee

A Trip was organized by Mr. Lincoln Ellsworth to investigate apd
study the various geological and other natural history features
between Bass and Hermit. Trails, Five days - October 31 ‘to Novem-
ber 4 - were taken in this work., The party cansisted of M.
Ellsworth, Park Naturalist McKee, packer, and three pack mules, .
Assistant Super intendent P.P,Patraw joined the party on the secoad

evening.

Route:
October 31:
November 1:

November 2.

November 3:

November 4:

Down Bass Trail to Tonto, east. to head of Serpentine
Canyon, Trail rough at base of Redwall,

Along Tonto to head of Ruby Canyon and to Turquoise
Canyon. Very hard going just east of Serpentine,
To Sapphire Canyon and return to Turguoise. Mules
unable to climb out “so trail had to be built in
Turquoise. Umable to reach river down either Tur-
quoise or Sapphire.

Aleng Tanto to Sapphire, Agate, Slate, Boucher, and
Hermit. Rough trail between Boucker and Hermit.

Up Hermit Trail to South Rim,
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Water: :
Serpentine - Excel lent water at head, Easily aocessible
Ruby - Very little upstream. ¥

Turquoise = Plenty of water in box. Limy

Sapphire - Plenty of waterin box. Limy.

Slate - Water downstream, Hard to reach
Boucher - Good water. Permanent stream,

Hermit - Excellent water. Permanent siream.
Animal Life:

Wild Burros: Two were seen on Darwin Plateau, seven at head of
_Ruby Canyon. Tracks near all of the main canyons.

Sheey Tracks and dreppings which appeared to be those of ‘sheep
were seen in many places - Serpentine, Turquoise, Sapphire.

A ewe's horn was found in Turquoise and a ram's horn in
Hermit. . .

Birds: Desert Sparrow (Bass Canyon): pair of Pigeon Hawks (Serpen-
tine Canyon); Ch ckadee, Schufelcdt Junco (Ruby Canyon); Canyon
Wren, Pinyon Jays, Pink-sided Junce (Turquoise Canyon); Pin-
yon Jays, nmmmerous (Sapphire, Boucher, Hermit); Horned Owl
(Hermit).

= -

Reptiles:
A good sized Rattlesnake was seen west of Serpentine Canyon, This
appears to be a very late date, A few small lizards (Sceloporus
sp.) were seen enroute,

Insects:

A Monarech butterfly - proﬁably in migration, was seen near Ruby
Canyon on November 1,
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Plants:

A few small, unbrella-shaped mushroeoms were found in the dry soil
of the Tontoc near Ruby Creek,

Bear Grass was found abundant in the western area, even at the
altitude of Darwin Plateau. It was found along the Tonto at Ser-

pentine, Ruby, and Sapphire Cenyons. The latter canyon marked
the farthest extension eastward,

Many of the Warrow-leaved Yuccas (Yucca baileyi?) were extremely
large and tres -like in the western area, One in Sapphire Canyon
was estimated to be 18 feet high,

.
While the Tonto vegetation as a wholg showed the infuence of a
warmer climate in this western area, the plants found at the heads
of meny of the canyons because of their sheltered locations were
of the types ordinarilv found much higher in the Canyon walls,
At Slate Creek several Jumipers and Pinyon Pines were noted, while
Cliff Rose was found in several places, The shrubs listed in
Ruby Canyon are typical of most of these ereek bottoms, They in-
cluse Arrowwood (Baccharis), Bear Grass, Flowering Ash, Live Oak,
(Qe wilecoxii), Cottonwood, Cli ff Rose, Cat's Claw, and Squaw Bush
(Rhus trilobata,)

Geology:

Since Dr, L.F. Noble had already covered the general geology of
this section in a very careful and detailed manner as shovm by
Professional Papers 98-I and 131-B of the US Geological Survey,
we scarcely expected to make any startling discoveries. Our ob-
Jective was to gain more detailed information regarding the sedi-
mentation and history of some of the early rocks and to collect
specimens of fossils and structural features.

@). Devenian Rocks: One new locality of Devonian rocks was locat-
ed. This was a large pocket of the characteristic lavendar sand-
stone to the east of and above Boucher Canyon. This makes a total
of 15 known exposures of rocks of this age in Grand Canyen. A
search was made for fish remains in the exposure above Sapphire
Canyon where Noble had collected them, but only very fragmentary
parts, unsuited for exhibit, were found,

(b). Tonto Formations: Special attention was given to the many
peculiar tracks and casts such as ripple marks, worm trails, fucoids,
etc,, and numerous specimens were collected.

Several excellent and practically indisputable tracks of
trilobites were found. On one large slab of sandstone near the
base of the Bright Argel Shale were found six distinet series
ranging in length betwden 2% end 123 inches (See diagrem No, 1)
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Many current ripples of the type in which the crests Qonvengs

to form a network were found in the basal brown sandstonse One
series of ripples with a cross series was of especial imterest.
(See sketch No. 4). One specimen of current ripple was sollected

from the mottled brown and white sandy member of the Bright Argel
Shale.
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Fucoids sudh as have been described by Wa;cott (bmithsonia.'q 3
Misc. Collections, Vol. 67, No. 4) as "theinatural casts of Lk L
annelids" were observed in great numbers. Detalled study in ma \‘
cases seem#d fo indicate that they were of ‘seaweed (algae) ori- * *
gin,for: (1) they were repeatedly found, ¥o taper; (2) they often
branched but in-mno-case ran through.omé ano‘ther- (3) and occasionglly
one stem was found compressed against another. In brief all eviw
dences pouxted toward plant and not ammal origin. s
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Meny winding marks which at first strongly suggested womm
trails but which later proved to be plar':ts, in many cases, were
dserved, These were between 3" and 1/8" in width and usually

* , very long. The fact that scme of them madfa very sharp angled
turns and that same had round knobs at their ends, seemed to
indicete that they were not due to worms, Their unifomm widths,
however, fevored such an origin. (See sketches Nos. 7,8,9 ang
10,)
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. dakerference,. on oress- - - - 7 'y
ripples as defined by Twenhofel’
are usually more or less irregular
pits arranged side by side. "Some
are reetgngular, others hexegarl,
and these usually occur together,
They develep as a result of ordinary
waves breaking up inte sets of oscil-

.- lations crossing each other and are

found about the ends of bars, strand-
ed logs, etc." Between Turquoise and
Sapphire Canyons, about 200 feet above
‘the base of the Bright Angel Shale, an
erea of about ten square feet was can-
pletely covered with such markings. There
seems to be no doubt concerning their id-
entity,

*

#/a

Serero/ 77hus En/qrycd

3

¢}, Pre-Cambriem rocks: One of the principal objectives of the

brip wis. %o exhminme the Archean rocks &t g place nédr the mouth :‘f'
Serpentine Cenyon, It had beed suptested by e visiting geologist
of note that in that section as seen from Havasupai Poi_.rrt sbove,
the Archean roeks appeared to be stratified_ or only slightly me'b;—
morphoseds Me found that even from very nearby this deciving si u{g
tion was apparent, A oclede examination, however, revealed the fack
that tilted Algonkian strata had been faulted dowm int? the Archean
&nd that above the Algonkian sediments was & mass of diabase of later
8€e which frem a distance appeared very similar to the Archean below.
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A WINTER-BLOOMING GO®SEFOOT

-
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By Ranger-naturalist Paulite Mead e

This sutumn before the snow fell
many places on the South Rim of Grand
Canyon were covered with a feathery
purple-red plant that had not:r'becn
noticed before, Its leaves had fal-'
len and it had a very strong salty
odor.

This plant which attracted a
great deal of attention, upon examina-'
tion proved to be one ofr\'the' ¢ ommon-
est weeds of the plateau along .tue
Canyon rim. It is a pigweed oL E00Sg=.
foot, (Chenopodium cornutum), a mem=" *
ber of the goosefoot family A e
(Chenopodicaceae). This family-in=-
cludes meny importent forage plants .
as woll as many troubl@s'cr’rie weeds.

The greasewood, shadscale, bugseed,
Russian thistle and lamb's quarters
are well-known members; also garden
beets and spinach. The leaves of
most plants #h this group have a de-
finite taste - often salty or bitter,
and for this reason many species are
cooked and eaten as table greens,

“The 14ttle pigweed tht occurs
in great numbers on the South Rim of
the Cenyon is covered with minute
spurkling resin globules th.t are
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easily-seen under a-hendlens, The plant blooms in the fall and winter.
The flomers are very small and are situated in the axils of the slender
branching stems. They are without petals and the sepals are purple.
In the eutwan the leaves fall end the stems turn a viyid purple-red.

BRIEFS

On the South Rim of the Grand Canyon on October 22, shortly after
luncheon, while searching for a meadowlark which the writer had noted
on October 18, near the cooling tank in front of the laundry; a small
bird, which proved to be a Mexican Ground Vove, was flushed. £ close-
up study showed the pink feet and legs, brown spots on the wings and
streakings about the neck and breast: In flight the red coloring under

the wings was evident. This bird was still present on the following
day. :

The Meadowlark was still present on October 22. On October 21, a
flock of ten Golden-crovned Kinglets were noted near the head of Bright
Angel Treil. The Golden-crowned Kinglet, rare in this region, was seen
again November 21 near the Park administration building.

The known horizontal range of four-footed animals in the Coconine
Sendstone was greatly extended on October 22 when the Park Naturalist
found some large footprints in this rock west of Seligman, Arizona,

This is the southwestern 1imit of the Coconino Sandstone and is 65 miles
beyond the nearest track lecality in the Grand Canyon.




