
GRAND CANYON 
NATURE NOTES 

COIJOI^ADO 3IVER THOUGH MARBLI, G ^ H D AND BLACK CANYQMS. 

VOLUME 8 NUMBER 4 
JULY 1933 



GRAND G4NY0N 
NATURAL HISTORY ASSOCIATION 

ADVISORY COUNCIL 
Educational Development: 

Dr. John C. Merriam, President Carnegie Institution. 
Dr. Homer LeRoy Shantz, President University of Arizona. 
Dr. Harold S. Colton, Director Museum of Northern Arizona. 

Geology: 
Dr. David White, U. S. Geological Survey. 
Mr. Francois E. Matthes, U. S. Geological Survey. 

Paleontology: 
Dr. Charles E. Resser, U. S. National Museum. 
Dr. Charles W. Gilmore, U. S. National Museum. 

Mammalogy: 
Dr. Vernon Bailey, U. S. Biological Survey. 

Ornithology: 
Mrs. Florenoe M. Bailey, American Ornithological Union. 

Herpetology: 
Mr. L. M. Klauber, San Diego Museum of Natural History. 

Botany: 
Dr. Forrest Shreve, Desert Laboratory, Carnegie Institution. 

Entomology: 
Dr. Frank Lutz, American Museum of Natural History. 

Ethnology: 
Dr. Clark Wlssler, American Museum of Natural History. 

Archaeology: 
Dr. Harold S. Gladwin, Gila Pueblo. 
Mr. Jesse L. Nusbaum, Director Laboratory of Anthropology. 

BCMKD OF DlJJECTOIvS 

Viotor Patrosso, Mrs. E. J. Kirwan, 
James V. Lloyd, Emery C. Kolb, 
Frank C. Spencer, L. G. Carr, 

M. R. Tillotson. 

T R E A S I J I A J R 

B. G. Carson, M.D. 

JDLXCCTWZ SUCSfL1\SX 

Edwin D. McKee, Park Naturalist 



This publication is issued monthly for the 
purpose of recording observations and of making 
known the results of research and scientific in­
vestigation in the Grand Canyon region in the 
fields of natural history, history and related 
subjects. It is published by the Natural History 
Association for the Grand Canyon National Park. 
Membership in this Association is $1.00 per year 
and includes a subscription to Nature Notes. 
Additional copies of Nature Notes may be obtained 
at 10/ each by addressing The Grand Canyon Nat­
ural History Association, Grand Canyon, Arizona. 

Table of Contents 

Toroweap - The New Grand Canyon National Monument Page 162 
Ben H. Thompson, Wild Life Division, 

National Park Service. 

Over Abundant Chipmunks , Page 169 
Barbara H. McKee, Grand Canyon. 

Some Jaspers of Grand Canyon 
and Their Significance . . . . . . . . Page 171 
Edwin D. McKee, Park Naturalist. 

Illustrations by Florence Satterwhite. 

GRAND CANYON 
NAflTORE NOTES 

Volume 8, Number 4, 
July 1933 

National Park Service 
Grand Canyon National Park 

Grand Canyon Natural 
History Association 

M. R. Tillotson, 
Superintendent. 

Edwin D. McKee, 
Park Naturalist 



J u l y , 1935 

T O U O W C A P 
THE NOf G P D GANYON i^OTON^ MQMMNf 

By Ben H. Thompson, Wild Life Division, 
National Park Service, 

TOROWEAP, the fertile valley knovm to the Indians as Tu-
weap, has been dedicated to the good of the American Peo­

ple. By presidential proclamation of December 22, 1932, an 
area of approximately four hundred square miles immediately 
•west of Grand Canyon National Park was formally designated as 
Grand Canyon National Monument. 

Roughly, the Monument is bounded by the crest of the vol­
canic Trumbull Mountains on the west, by the gorge of the Col­
orado River and by theHualpai Indian Reservation on the south, 
by a portion of Grand Canyon National Park and a segment of 
Eanab Canyon on the east, and on the north by an arbitrary 
line across the sage and juniper plateau from Eanab Canyon to 
Mount Trumbull, 

Down through the western portion of the Monument, Toro-
weap valley runs its oourse to the gorge. The lower portion 
of the valley is over three miles wide and nearly level. At 
the southern end of the valley,on the very brink of the gorge 
sits the ash cone known as Vulcan's Throne. From the top of 
Vulcan's Throne one views the scenes made famous by the draw­
ings; of Holmes (Button1 1882, Atlas sheets). From east to 
west flows the Colorado River, nearly three-quarters ofa mile 
below in the narrow gorge. Toroweap Valley lies north and 
south with Vuloan's Throne at the crux. On the east of the 
valley the cliffs of Kaibab Limestone and Coconino sandstone 
rise about eighteen hundred feet to the level of the Eanab 
Plateau. The eastern cliffs are noticeably higher than the 
western. To the west of Toroweap, the lava body of the Trum­
bull Mountains lies on top of the limestone, and lava flows 
spill over the oliffs and down into the valley. 

1. Button, D. E., 1882. Tertiary History of the Grand Canyon 
District, with Atlas. Monogr. II, TJ. S. Geol. Survey. 
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When one comes into the region it is natural to wonder 
about the particular story of creation applicable here. 
Davis has given an account which adds greatly to the interest 
of one visiting the valley. 

At some time during the upheaval of the plateau through 
which the Grand Canyon now cuts, the Toroweap-Sevier Fault 
occurred. The line of the fault is particularly noticeable 
where the Colorado River cuts across it. The block to the 
east rose and the blook to the west sank, relatively, so that 
there was a vertical slippage of some six hundred or seven 
hundred feet along the fault surfaces. Strata of rook were 
weakened, which allowed the foroes of erosion to oarve Toro-
weap Valley. This all took place prior to the cutting of the 
inner gorge by the Colorado River. During the cutting of the 
gorge,ToroweapValley would probably have been cut correspond­
ingly deep, except that lava flows (occurring long after the 
fault and some time during the cutting of the gorge) spread 
across the lower end of the valley and held the valley floor 
at its present level. Meanwhile, the Colorado has cut the in­
ner gorge three thousand feet below the floor of Toroweap, and 
the cliffs bounding the valley have slowly receded. In effect 
then,Toroweap appears as a valley hanging three thousand feet 
above the bottom of the inner gorge. 

Toroweap Point, whence the most spectaoular views of the 
Canyon are obtained, is at the southeast corner of the valley 
where the chasm swings around a oorner of the sandrocks, or 
the esplanade. Wandering around through the little ravines of 
the esplanade, one suddenly comes to the unsuspected brink of 
the gorge. It is impossible to take in the height or depth of 
the walls at a glance. By the time one's eyes have followed 
the great wall to the bottom it is neoessary to look up again 
to retrieve the lost impression. It is to this point that the 
National Park Service plans to build a road, for there are 
merely sandy desert trails leading into the valley at present. 

2. Davis, M. W. 1930. An Excursion to the Plateau Province 
of Utah and Arizona. Bull. Mus. Comp. Zool., XLII, Geol­
ogical Series, Vol. VI, No. 1. 
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View of the 
finer gorge 
looking east 
from 
Ibroke&p 
Point. 

Photos by 
the Author. 

On May 2,1933, Superintendent Tillotson and Chief Ranger 
Brooks of Grand Canyon National Park, and the writer, repres­
enting the Wild Life Division of the National Park Servioe, 
made a reconnaissance trip into the Monument. Our trip lay 
west from Fredonia, Arizona, to eight miles west of Pipe 
Springs National Monument, thence south about thirty-eight 
miles over the sheep and oattle grazed Public Domain into Tu-
weap, the little settlement in the heart of Toroweap Valley. 
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This part of the Publio Domain is badly over-grazed, erosion 
is severe, and looo weed and other undesirable indicators are 
present. A little snow squall ushered us into the valley. 

A few homesteads dot this area. Cattle, horses, grains, 
fruits and vegetables are produoed on these ranches. The pio­
neers, for they are truly that in the laudable sense of the 
word, live literally from the soil. At the home of W. A. Kent, 
with whom we stayed, we were treated with genuine pioneer hos­
pitality to the best table that theranoh oould provide, whioh 
was ample and savory; to horses and guidanoe for the trips 
through the Monument, and to bronoo busting for diversion. 

The next three days were spent in riding the range. 

The archaeology of the region presents intriguing features. 
Numerous Indian mounds are scattered over the valley floor and 
among the oliffs, and pottery sherds are oommonly seen. Var­
ious stories were reoounted of the finding of perfeot pottery 
specimens among the ledges of the walls. Old soars of prehis­
toric irrigation ditches are still peroeptible. Kent told us 
that the Indians have legends of the days when they cultivat­
ed this fertile valley. 

Plant and animal life ranges from the Lower Sonoran type 
down in the gorge, to the Transition, or yellow pine type, on 
Mount Trumbull. The greater part of the Monument east of 
Toroweap Valley is the gently rolling Kanab Plateau, covered 
with a low forest of juniper and pinyon, here and there broken 
by open sagebrush hollows. Sheep have ranged over the plateau 
in winter, but have been removed each summer beoause there is 
no water after the snow melts. A few deer are still found 
down along the breaks near the edge of the Canyon. The sand-
rooks are also oovered with juniper, pinyon and sage, but 
browse plants are more abundant than on the plateau. Cliff 
rose, snowberry, Brigham tea, yucca, century plant, rabbit-
brush, mountain mahogany, gooseberry, oeanothis, and many 
otheramake up the character of the cover. Numerous wild flow­
ers, especially the phloxes, paint brush, pentstemons and four 
o'clocks lend oolor to the rocks. The floor of Toroweap 
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Valley is largely covered with native bunoh grasses, sage, 
saltbush, greasewood, rabbitbrush and oaotus. As one ascends 
Mount Trumbull the pinyon-juniper types disappear, and manzan-
ita, servioe-berry, silk-tassel, and Gambel oak predominate, 
with the ever present sage. Finally, the Western Yellow Pine 
forest is reached, and the desert is left behind. The view 
from the top of Mount Trumbull is one of grandeur. 

It is the duty of the National Park Service to preserve 
in unimpaired condition the areas chosen as National Parks 
and Monuments. This is not difficult insofar as the large 
physical features are concerned, but with the plant and an­
imal life the situation is different. For a number of years 
prior to.1900 the area now in the Monument was utilized as 
oattle range, and in more recent years it has been utilized by 
both oattle and sheep. Consequently, the range has been some­
what depleted and the character of the vegetation correspond­
ingly modified. A gradual restoration of these valuable and 
interesting resouroes will be neoessary before the Monument 
oan fulfill all the purposes for which it is dedicated. A 
look into faunal conditions of the past, those of the present 
and the faunal prospeot for the future may give some idea of 
the type of work the National Park Service is undertaking to 
preserve for the American people the native values of wilder­
ness life. 

In years past, antelope roamed over the Kanab Plateau, 
between the Vermilion Cliffs and the Colorado River. Indians 
reoount their hunting expeditions into the region, and later 
white settlers recall seeing antelope as recently as a few 
years ago. It is possible and even probable that same of 
these antelope at least wintered down in Toroweap Valley, and 
certainly they inhabited the plateau above the valley. Par­
ticularly is the greasewood-sagebrush-grassland type of cover 
on the valley floor suitable as antelope forage. Would it 
not then be desirable to re-introduce this native animal, the 
only one of its kind in the world, for the enjoyment and bene­
fit of people who will drive down the valley to Toroweap Point? 
While it is perhaps true that the animals will not have the 
unlimited range whioh they had in former times, there is con-
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B e d of the old reservoir used, by early .stockmen in this rec/lon. 
Vuloevna throne, rises in the bcvcko^oor*d. 

s iderable range ava i lab le in the Monument and condi t ions ap­
pear i d e a l for ante lope . 

Mountain sheep are nat ive t o the Grand Canyon and are 
found a l l through i t . They are scarce , however, and seldom 
s e e n . Ordinari ly , they re trea t before the advance of c i v i l ­
i s a t i o n , but i n and around Toroweap the nat ive sheep seem t o 
have beoome aooustomed t o the presence of man. Kent reported 
see ing two of t h e s e animals along the eastern o l i f f of the 
v a l l e y the week prior t o our v i s i t , and he has seen mountain 
sheep oommonly along the esplanade between the o l i f f s and the 
inner gorge . With the complete protect ion given t h e s e animals 
by the Park S e r v i c e , they should be able t o maintain themsel ­
v e s , and beoome one of the quests of t h e v i s i t o r . 
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Mule deer are also indigenous to the area. They, like 
the antelope and mountain sheep, have suffered from the pre­
sence and competition of domestic grazing in the region. The 
esplanade presents ideal winter range for deer. The Kanab 
Plateau, near the breaks of the Canyon, and the middle and 
upper reaches of the Trumbull Mountains carry ample and nu­
tritious summer forage. Given protection from hunting, a 
restoration of the range and their former normal habitat, the 
deer should increase and resume their native haunts. 

Coyotes, gray foxes, cougars, bobcats, oaoomistles, bad­
gers and the little canyon spotted skunks are all present and 
native to the Monument. However, eaoh winter these furbearers 
have been trapped and their numbers decimated. Cougars have 
been hunted in the Trumbulls and from the sheep and cattle 
ranges until nearly extirpated. Coyotes are perhaps the most 
numerous of the carnivores just listed, but they are not as 
abundant as formerly. Although coyote tracks were seen a few 
times as we rode over the range, their nightly calls were not 
heard. 

Interesting rodents are in evidence everywhere. The lit­
tle cinnamon ground squirrelmay be seen from the sandrooks to 
the pine forest of Mount Trumbull. Jack rabbits and cotton­
tails are found all through the sagebrush areas. Rabbits were 
more numerous three or four years ago, aooording to local re­
port. The cause of their depletion is not known, but it is 
thought that they are on the increase at present..The rodents 
of the region are too numerous to list here. It is noticeable 
that the prairie dogs, so oommon just south of the Canyon, are 
absent from Toroweap. A yellow-haired porcupine was seen at 
the base of the mountains and a few porcupine soars were 
found. 

Bird life of the Monument is abundant and varied. Above 
the orest of Mount Trumbull golden eagles, vultures and spar­
row hawks were seen. In the pine forest, Audobon's warblers, 
purple finohes, gnatcatohers, pinyon jays and white-breasted 
woodpeckers were seen and heard. The Natalie's sapsuokor flew 
through the trees, a bright splash of color. Down in the 
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sand-rocks, white-throated swifts and violet-green swallows 
flew about the ledges of the gorge, Pinyon jays, gnatoatohers, 
horned larks, rook wrens, and many others were heard and seen. 
Mourning doves were numerous throughout the region, and Gam-
bel's quail are reported seen at times. Of the wild life, 
birds have probably suffered the least from human utilization 
of the region. 

With intelligent and careful management the native fauna 
and flora of the Monument should be restored. The prooess of 
restoration is not rapid or spectacular, but under consistent 
policies applied over many years, the rare and fascinating 
native forms of life will be restored and preserved. 

The most interesting features of the Monument have barely 
been touched in this acoount. It is believed, however, that 
it indicates something of what may be found when one visits 
Grand Canyon National Monument-

OVEI1.4BUNB4NT CHIPMUNKS 
By Barbara H. MoKee, Grand Canyon. 

WHERE man upsets the balance of Nature, unforseen conse­
quences are apt to occur. Perhaps you can oall to mind 

the classical examples of the rabbits in Australia and the 
rat and mongoose in Jamaioa. Here at the Grand Canyon like­
wise, we have found that wild life is verydelioately balanced. 
When, a few years ago a concerted hunt for mountain lions or 
cougars on the North Rim diminished their numbers very rad­
ically, deer increased to such an extent that they literally 
"ate themselves out of house and home". With few of their 
hereditary enemies to prey upon them, they multiplied to suoh 
numbers that before long, in certain areas, they had practi-
oally eaten up all the available food, or browsed it so close­
ly that the plants were in danger of dying. Artificial meth­
ods of getting rid of surplus deer have been tried, but none 
of man's plans have so far proven as effioient as Nature's. 
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The common little chipmunk (Eutamias dorsalis) which is 
so abundant on the South Rim of Grand Canyon, has found ideal 
living conditions at Grand Canyon Village. Here, under the 
eaves and in the unused lofts of many of the Park Servioe 
houses, he has moved in and proceeded to raise numerous fam­
ilies of several young. Food has been plentifully supplied 
by the inhabitants of the house on well filled bird-feeding 
trays, and so he has found an easy existence practically with­
out the necessity and danger of venturing into the open, where 
he might himself become a meal for some hawk or other enemy, 

A few months ago when a bird banding station was started 
on our feeding trays, we were quite chagrined to find that we 
caught nothing but chipmunks. When they were turned loose, 
with cheek pouches well filled with oraoked corn and pinyon 
nuts, it would not be long until they were back again inside 
the cage. Tfe saw that something must be done if we were ever 
to band birds. And so it happened that our colony of "chip­
pies" has been moved about a mile east. One at a time as they 
were caught, we took them out the road and turned them loose. 
Quite inadvertently we had found an easy method of controll­
ing their numbers in any particular locality. 
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I might mention that we tried marking the animals before 
letting them go, in order to discover whether they possessed 
any homing instinct that would cause them to return to our 
feeding tray. Without leg bands or clipped ears or tails, 
however, this seemed impossible, for our doses of water-proof 
ink made no impression on their waterproof fur. 

This is just one more example showing how man often in­
advertently upsets Nature's balance. Easy living conditions, 
free of all normal danger, caused the chipmunks to inorease 
at Grand Canyon Village to large numbers. With our bird-
banding cage we have tried a method of live trapping which 
has proven highly successful in remedying an undesirable sit­
uation, and illustrates a method of handling animals, which 
may be applied to many other species. 

SOME JASPERS OF GI&ND CANYON 
AND THEIR SlGNfflGANCE 

By Edwin D. McKee, Park Naturalist. 

O N the northeast side of the Santa Catalina Mountains 
near Tucson, Arizona, is a narrow gorge which has been 

appropriately named Peppersauce Canyon. This name was sug­
gested by the brightly speckled rock which forms much of it3 
lower walls-a type of conglomerate or pudding stone consist­
ing of many rounded pebbles, both large and small, of red, 
black, yellow, white and various other colors. 

The conglomerate of Peppersauce Canyon is known a3 the 
Barnes, and is of Algonkian age. It is exposed in many of 
the mountain ranges of south central Arizona and is always 
easily recognisable by the shape and colors of it3 pebble3. 
These are generally six inches or less in diameter and smooth. 
They are not globular but flattened ellipsoids or round-edged 
discs, representing only very durable materials, including 
much white quartz, hard vitreous quartzite and vermilion red 
jasper. 
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Dr. F. L. Ransome who has given much consideration to 
the nature of the pebbles of the Barnes oonglomerate, conclu­
ded that they probably "represent stream aotion rather than 
littoral or marine action". He further stated tnat the form­
ations which supplied the quartzite material are in the Sierra 
Ancha and Mazatzal Ranges of central Arizona, where older pre-
Cambrian sediments occur. The presence of a peculiar type of 
vermilion jaspers in both places makes the validity of this 
correlation especially likely. 

In the Shinumo quartzite found in the lower part of Grand 
Canyor. a care that has the appearance of being nearly parallel 
to that of the Barnes oonglomerate has recently been noted by 
the writer. This local formation rfhioh in numerous places is 
actually a friable sandstone, also contains many scattered 
pebbles, and at the bottom of the second or G member (about 
70 feet above the formation base*) there is a definite con­
glomerate layer. The pebbles in this formation are composed 
of white quartz, Quartzite of various colors and some vermil­
ion jaspers. They are well rounded, and range in size up to 
four inches or more. 

To the pebbles of quartz and quartzite in the Shinumo 
formation no particular importance can be attached. From the 
jaspers, however, representing a very distinctive mineral of 
definitely local distribution in the region, immediately comes 
the suggestion of a relationship to the region of central Ariz­
ona, while it is unwarranted to contend that this mineral 
alone can establish the source of the Shinumo sediments as 
being the same as that of the Barnes conglomerate, neverthe­
less it appears to definitely point toward the Sierra Anoha -
Mazatzal Mountains as the place of origin in both oases as the 
jaspers may well prove to be important in ultimately solving 
this problem. 

1. Ransome, F. L., U.S. Geological Survey, Professional Paper 
98-K, p. 137, 1916. 

* Seen in section near Eaibab Trail, South of Colorado River. 
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