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16 DELTA OF THE COLORADO RIVER

of the Colorado Desert were to be reclaimed by irrigation; and that his
engincer, Mr. Ebenezer Hadley, County Surveyor of San Diego County, in

reporting on this project, recommended a canal location which was practically -

identical with that actually adopted 40 years later.

“Mr. Hadley said, among other things, that irrigation was practicable,
as water from the Colorado flows there now. He stated that he had found
by actual survey, that there was a fall of 5 feet per mile available along the
proposed canal route. He called attention to the necessity of carrying water
through Mexican Territery. He proposed a canal 25 feet wide and 10 fect
deep, which was to tap the river at the point of rocks adjoining Pilot Knob
and immediately above the Interpational Boundary line”

At various times proposals have been made to fill the Salton Sea with
water from the Colorado River or from the gulf with the view to fundament-
ally changing climatic conditions, particularly increasing the rainfall through-
out the territory. In particular, Dr. J. P. Widney, an army surgeon, pub-
lished some articles in the Owerland Monthly urging the flooding of this sea,
the first of these contributions appearing in 1873, None of these proposals
were given very serious consideration. '

LaTER IRRIGATION SUGGESTICNS.

In the yesars 1875 and 1876 an examination was made under the direciion
of Lient. George M. Wheeler to determine the feasibility of taking water from
the Colorado River anywhere between the Grand Canyon and the Inter-
national Boundary Line for the irrigation of lands in California. Lieut. Eric
Bergland had immediate charge of this work and presented an adverse
report, stating that a canal from some point below the International Boundary
Line would be less expensive and more practicable in every way. He sug-
gested the possibility of utilizing one of the branches of the New River
(doubtlesé whalt is now called the Alamo) from where it leaves the Colorado
near. Algodones, for conveying water to the Tmperial Valley proper. In order
to avoid the sandhills he thought the canal should be as far south as Seven
Wells in Mexico and their bear toward the northwest. He considered the
amount of excavation required to construct such canal as moderate since “the
water flows into this area from the river when it overflows its banks.”

.Almost at the same time a parinership was formed between Mr. Thomas
Blythe, a capitalist of San Francisco, and General Guillermo Andrade for the
irrigation of the latter gentleman’s imunense land holdings in Lower California.
This partnership did not have any definite resuit other than to involve the
title of Gen. Andrade’s estate to a certain portion of the land in later years.
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I1I. LAKE CAHUILLA.
- OmiGiN orF LAKE,

The head of the gulf being cut off by the Delta from the free access
to the sea, became an inland lake of salt water, or at least of brackish water,
with the great Colorado River at certain seasons and stages of flood flowing
into it. This stream then, as now, was laden with the rich alluvial earths of
its upper course, torn from the ravines and canyons of the Rocky Mountains
and the Grand Canyon of Arizona. This influx of river water, though variable
in duration and guantity, must have exceeded the loss by evaporation, Con-
sequently the level of the lake was raised until the excess overflowed to the
gulf by a lower ontlet.

" - ANTIQUITY.

That such conditions continued for cenmturies appears certain, for the
eriormous accumulations of sediment within the old beach lines tells the
story of long continued lacustrine conditions; of the displacement of the sea
water, and of the final occupation of the valley by fresh water. This is
shown to us by the fresh-water shells, not only on the surface but in the blue
clay sediments; in the banks of ravines and arroyos, and in the deep botings
for water—showing that the shells dropped to the bottom and were thus
entombed. These fresh-water shells are so abundant in the lacustrine clay
of the desert, especially at the northern end, that they accumutate in windrows
before the wind. The thin pearly shells of anodosta are common in the clay
about Indic. Four or five species of uni-valves, new to science, were col-
lected in 1853.

The long continued existence of such a lake is shown, not only by the
fossil shelis, but by the ancient shore lines and ‘beaches as fresh as if recently
left by retiring waters, These are especially vivid and convincing north of
the Delta, where they are visible for miles. _

At an outlying mass of rocks at the base of the main ridges of the
Peninsula or San Jacinto Mountains, a deposit of travertine marks "the
former height of the water by a thick incrustation, covering the granite
houlders from view. The foundation rock must have been a small islet of
granite projecting above the waves of Lake Cahuilla. It is now known as
Travertine Point and its base was nearly reached by the rising waters of the
Salton Sea in 1907. '

IDENTIFICATION AND DESCRIPTION.

The former lake, the shores of which are recorded on thé rocks and

slopes of the Cahuilla Valley north of the Delta had an area of approximately
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2100 miles. It was 110 miles long and about 34 miles wide. [t was first
identifed and described by me in 1853, in a communication to the San
frrancisco Commercial Advertiser, edited by J. D. Whelpley, in the winter of
1853-54, and later in the “Reports of Exploration and Surveys for a Railroad
Route from the Mississippi River to the Pacific Ocean,” vol. V., and in the
appended report, “Geological Reconnoissance in California,” 1855% Iis
boundaries were then approximately shown and its origin explained. T have
named it La Caliuilla from the name of the valley and of the Indian tribe.

Tre Desert REVISITED.

By the courteous invitation of Dr. MacDougal, I bad the pleasure of
revisiting this place in the month of May, 1906. Crossing the valley from
Meccai, on the Southern Pacific Railway, we visited the then rising Salton
Sea, skirting it to Travertine Point whick I again ascended half a century
after its discovery and description in 1853. The old water-lines and beaches
were comparatively unchanged in appearance. Concentric lines of sparse
vegetation marked where the waters had stood centuries before. Looking out
from the summit across the Salton Sea it was difficult to realize that the
old traveled trail across the desert lay ten fathoms deep under water,
where before not a drop could be found.

The name “Salton Sea” is appropriately ap[ﬂicd to the recent inflow
and partial inundation of the valley covering the salt beds at Salton, but
the ancient lake in its entirety requires a distinctive name. If any precedent

- is needed for naming an ancient lake which has disappeared, it is found in
the naming of the old lake in Utah by Clarence King as Lake Bonneville.
Lahontan is another example. The Great Salt Lake of Utah is the residual
lake of Lake Bonneville much as the Salton Sea is the residual lake of Lake
Cahuilla. Lake Cahuilla occupied the northwestern end of the basin of the
California Gulf—that portion cut off from the sea by the delta depaosits.

The northwestern part of the valley is also known as the Cabezon or

. Cahuilla Valley, so named from the Cahuilla Indians who have inhabited

the oases and tillable fringes of the desert from time immemorial. There is

a difference of opinion regarding the proper orthography of this name. It

is ably discussed by Dr. David Prescott Barrows in “The Ethno—Botany of
the Cahuilla Indians of Southern Califérniaf He writes:
“A word should be said as to-the pronunciation and spelling of the tribal

name, Coahuille. The word is Indian, and the tribesmen own designation for

*This a.pl;ended report was repubilshed as “Report of a Geological Reconnais-
gance in Callfornia,” by W. P. Blake. H. Baliliere, New York and London, 1858,

1DMssertation for degree of Ph. ., University of Chicagoe Press, 1900,
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themselves and means ‘master’ or ‘ruling people.” There is some slight varia-
tion in its pronunciation, but the most usual is probably, Kew-wee-yah, accent
on the second sylable. The spelling has been various. That used by the
early writers and correct according to the value accorded to “II” in Spanish-
American, is that adopted here—Coa-hui-la.”

The writer, in the year 1853, when passing through “Ka-wee-yah” or
th;: Four Creek Country in California, with Lieut. Williamson, in the en-
deavor to conform phonetically to the Indian name wrote it “Cohuilla,” and
sometimes “Cabuilla.” This last form seems to have been more generally
accepted and is preferred to Cohuilla, Coahuilla, or any other.

Destccation of Laxe CABUILLA.

With our present knowledge of the delta deposits of the Colorado, the
vatying phases of the stream, the lightness and depth of its deposits of silt,
its quicksands, its shifting channels and uncontrollable ways, it is easy to
realize that the inflow to Lake Cahuilla must have been extremely variable
and uncertain. We can realize that under favorable'conditions the whole
volume of the Colorado may have been diverted alternately to the Lake and
to ‘the gulf, and that long intervals of drought accompanied by drying up
were- often experienced. _ _

Writing upon the subject in 1833, attention was directed by the writer®
to the traditions of the Cahuilla Indians as follows: _

“The explanation of the formation of the lake and jts disappearance by
evaporation which has been presented, agrees with the traditions oi_ the
Indians. Their statement that the waters retired poco-g-poco (little by little)
is connected with the gradual subsidence due ta evaporation, and the sudden
fioods of which they speak, undoubtedly took place. It is probable that the
lake was long subject to great floods produced either by overflows of the
river at seasons of freshets, or by a change in its channel, or by a great
freshet comhined with a very high tide, so that the river became, as it were,

dammed up and raised to an uousual height. The present overflows, though
comparatively slight, are probably similar, and yet it is possible that the

" interior of the desert might be deluged at the present day, provided no eleva-

tion of the land has taken place and that the river should remain at a great
height for a long time—long enough to cause the excavation of a deep channuel
for New River.”
SavroN Sea.
This is precisely what has recently happened by the cutting of irriga-
tion canals, and by the uncontrolled flow of the Colorado River, deep and
destructive channels were cut, a partial flooding of the desert followed, and

*Report “Geologleal Reconnalssance in California,” Govt. Print, 1865, p. 238,
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the “Sslton Scn” was formed. The body of water which so recently threat-
ened the restoration of the former luke conditions in the month of February,
1607, had attained a fength of 45 miles, a maximum breadth of 17 miles and
a total area of 410 sguare miles with a maximum depth of 83 feet. It
extended from Imperial Junction nearly to Mecca Station. It submerged
railway slatious and necessitated the removal of the tracks of the Socuthern
Pacific for 67 miles to a higher and more northern bed. By the great and
masterful exertions of the engineers in charge, seconded and supported by
the Southern Pacific Railroad, the destroying deluge was stopped in the
mouth of February, 1907, and the gradual disappearance of the Salton Sea,
by evaporation, commenced and is now in progress. In this we have im-
mediately before us a practical exhibition of what must have happened many
times before,

Evidently in the case of the ancient Lake Cahuilla, with the loss of the
supply of water from the Colorade, the lake disappeared by evaporation.
The conditions for this were extremely favorable. Of the rate of evapora-
tion and the time required for the complete desiccation of the valley, we
have no direct evidence, but there is every reason to accept the statement of
the Indians that the water retived little by little, or very slowly, and no
doubt years passed before the lake dried up.

RATE 0oF EvVAPORATION.

Expertments by me upon the tate of evaporation in the Tulare Valley,
California, in 1853, indicated one-quarter of an inch per day, or between
seven and eight feet ygarly.* Dr. Buist found that the amount of evapora-
tion from the surface of the water at Aden, on the Indian Ocean, was about
eight feet per annum, At the rate of eight feet yearly, the 83 feet of water
now covering the desert, and known as the Salton Sea, will require ten and
a half years for ils complete evaporation. .

It is estimated by Mr. H, T, Cory, the engineer in charge of rediversion
of the Colorado River in 1906-7, that, if the inflow of the Colorado to the
Salten is prevented, the sea will practically dry up by evaporation in about
cighteen years. )

The recession of the Salton Sea now in progress affords an excellent
opportunity for the determination of the rate of evaporation of such a body
of water, and it is being availed of by the U. S. Geclogical Survey, which
has cstablished stations where the rate is being carefully observed:

*Report **Geological Reconnaissance California,” p. 195, and Trans. Geo.
Society, vol. IX, p. 39, 1843-60. See also, Trans. National Institute, Washington.
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From measurements of the evaporation from a tank at Calexico by
Mr. J. E.. Peck, of the California Develapment Company, the annual evapora-
tion was shown to be about 6.73 feet, as will he seen by the following tabular
report:
EvAFORATION FRoM A WATER SukFACE AT CALEXICO.
1804 1905 1946

Month Faches * Inches Inches
January .. oo 4.39 2.72 2.57
Febroary .. ..ovvveinninns 6.32 1.47 2.43
March........ e 8.88 4.44 5.06
April .. ..o 9.55 4.74 5.99
May . ccovevinrnrnanaases 10.91 8.38 8.84
June . i e PRI 13.89 12.86 7.41
July .. oo PR 12.47 10.43 6.76
August . ..ooviiveeiiinn 10.98 §.52 §.47
September . . ....ooaiiintn 8.61 7.83 6.73
October .. vsvevevreanaen, B8 . 6.77 5.45
November . .....covovavns 5.40 3.23 3.61
December . . ...oviiiine- 3.48 3.43 2.40

Total.....covvvnoias 103 .64 75.00 63 .66

IV. COLORADQ DESERT.
DEPRESSED AREA.

The drying up of Lake Cahuilla left a broad region at the head of the
gulf, a depressed area below the sea-level, a trackless waste of nearly level
land extending, including the Delta, for some 200 miles northwesterly beyond
the present limits of tide-water in latitude 31° 30" N. approximately 80 miles
south of the mouth of the Gila River at Yuma on the Colorado. The limits
of this desiccated area are approximately marked indelibly on 'ghe ground
by the shore-lines and beaches of Lake Cahuilla, extending on both sides of
the valley from near Yuma to Indio and beyond. )

The namte “Colorado Desert” was given to this region by the writer in
1853.

This was before the State of Colorade received its name. It was
deemed most appropriate to connect the name of the Colorado River with
the region inasmuch as the desert owes its origin to the river by the
deposition of alluvions and the displacement of the sea-water.

A tendency is shown by some writers to extend the area known as
the Colorado Desert so as to include the arid regions nm"th of it, especially
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I1. GEOGRAPHIC'AL FEATURES OF THE CAHUILLA BASIN.
BY MR, GODFREY SYKES. ’

GeNERAL DESCRIPTION,

As now defined, the Colprado Desert may be considered to include the
area between the Coast Range on the west and southwest; the Colorado
River on the east; the San Bernardino and Chuckawalla Mountains on the
north; and to merge, without any very definite limits, into the eastern
bajadas of the peninsula mountains to the south—some 8,000 square miles
in all. ’

Topographically the Colorade Desert is divided into two main and
parallel basin areas which merge at their southeastern extremities in the
allyvial plains of the delta of the Colorado and are separated elsewhere by
the Cocopah Range of mouatains.

The Pattie Basin, which is the smailer and most southerly of the two,
lies almost whoﬂy within the Republic of Mexico. It has not as yet been
fully examined or described, but we know that its central and lowest portion
is occupied by a fluctuating lake or lagoon, fed by overfiow from the lower
Colorado, and it is probable that the bottom of this depression is many feet
below sea level,

The basin to the north and northeast of the Cocopahs, which constitutes
the main portion of the Colorado Desert, and to which the name Cahuilla
Valley was given by Professor Blake, has the general form of an acute-
angled scalene triangle, the apex of the triangle being at the summit of the
San Gorgonio Pass, between the San Bernardino and San Jacinto Mountains.
The extreme length of this triangle is about 185 miles and its width at the
basc about 75 miles. The Aoor of the base is roughly spoon-shaped, gradually
dropping from its southeastern end for a distance of ahout 140 miles, until
it has attained a depth of 265 feet below sea level, and then rising with-
increasing rapidity until at the summit of the San Gorgonio Pass it has
risen to an elevation of some 2,500 feet above. An area of sandhils and
gravel mesas toward the northeast and a piedmont district which lies
between the Superstition Mountains and the main escarpment of the
peninsula range, complete the area under considcration.

EanLy Maps ANpD EXPLORATION,

Our reat knowledge of the Colorado Desert extends back but few years
and iz still, in many important respects, far from complete, but we know
the Spaniards approached the region, if they did not actualty peretrate it,
within a few years after the discovery of the New World,
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The Nrst expedition w explere the head of the Guif of California and
examine the ciranujacent. region was the oune sent out in 1540 by Don

Antoniv de Mendoza, the Vieeroy of Mexico, under the leadership of Fran-
viseo Visquez Coronadao,

; !
Coronelti’s Map of North Aweriea (1688) in Library of American
Geographical Soeciety in New York City,

Podra de Alargon Jouwrneyed up to the mouth of the Colorade River
Ly sea, uml_cxmniucd soe pirts of the Dela, and later in the year Coronado
sent Melchoir Diaz, with a small party, overlamd from Corazones to co-
operate with him.

Diaz reached the river, but failing to meet Alargon, he

CAHUILLA BASIN

Wythiet's Map (1598), Showing Area of Sand and Mud Bunks at the
Heagd of the Gulf of California.

Castillo's {the Filot of Alarcon’s Wxpedition) Map of the Gult of Cali-
rm-nl_u mag

de in 1541 and published by Lorenzana
in the City of Mexico in 1770,

45
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crossed it ou raffs, and was afterwards accidentally killed while on the
west stde. e has, however, left an accounf, as recorded by Castel‘;ada.*
of reaching a land of “hot ashes and vulcanie rumblings,” which no:doubt
refers Lo the mud voleanoes near Voleano Lake.

Castillo, the pilut of Alargon's syuadron, made ,a__chart of the head
of Lhe gulf, which appears to have been first pul)lisliéii- by Lorenzana in
Mexico in 1750% and s doubtless the earliest authenlic map we have of
e region, Castillo's interest, however, was chiefly that of the mariner, and

e made little attempt to portray inkand features.

> .
epamup ¥

Detail” from  fhe Rocque's Map, Showing ‘the Coinbined Siream of the
Colorada and Gila flowlng inte a iake not connected with the Chilf.

The knowledge gained by this expedition was evidently the inspiration
for the charts of all the early carlographers such as Joannes Cimerlinusf
Plancius,§ Mercator,|| Wytflietf  Wytflie's map shows the area of sand
and mud banks at the head of the gulf and is by far the best and most
intcrcstixig of these carly charts,. Whoever his aothorities may have been,
they clearly had some firsi-hand knowledge of the country.

e Journey of Corunado,” Castafiedn de Nagera, translation by Geo.
Purker Winship, Barnes, New York, 1804, .

tYLovernzuna y Buitron, Historia de Nueva Espaia, 1770, in Britlah
Museum. ) .

iBritish Museum, Maps, 70 4. L 15066,

§British Museuwn, Maps, 920 (2793, 1590

A copy of Mercator's Map of 1669 -is to_be found in ‘the library of ihe
Americun Geographical Society of New York, It is included in Jomord's Atlas,
and shaows the Influence of Castillo’s work very plainly.

© $Rrilish Museum, Maps, 71, C. 7, 1598. Another excellently preserved copy

ol Llig map is tn the librury of the American Geographical Boclety, New York.

-
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The western river, which figures so prominently. in nearly all of these
carly maps, althongh it appears merely as an estuary or entrance to a lagoon
-in Castille’s own chart, is clearly meant for the Hardy, and it is not at all
improhable that in the days of these early navigators and cartographers the
Hardy, the Colorado, and the comparatively insignilicant channel which 1s
now known as the Santa Clara Slough, may all have entered the gulf by
separate estuaries, and each carried a running siream. Indeed there is some
reason for surmising that this latter channel may at that time have con-
stituted the main month of the river.

Spanish interest in these distant and mhospitable lands began to wane
after this early attempt at their exploration, and it was not until the
memorable journey of Father Kino in 1702 that any real addition was made
to our knowledge of the region. Two other maps of that general period are
interesting in that they both show all of California as an island.* Kino's
map, which js carefully drawn and fairly accurate, was published in various
forms some years later,t and shows two mouths to the Colorado, but s
his detail to the west of the river is obviously less complete than it is else-
where, this omission of the estuary shown by Castilo may be regarded as
inconclusive.

Father Fernando Consag was contemporary with Father Kino, and a
very interesting manuscript map showing the results of his work in the
gulf exists in the British Museum. His exploration was carried on by
boat and extended some distance up the Colorado. Penciled range marks
upon the original map indicate that his chief abservational station was upon
the south end of Angel Island, and his survey was mainly a mariné and coastal
one, '

At some time stll)séthent to the journeys of Fathers Kino and Consag,
some other explorer or explorers must have penetrated the region, and the
result of this work is to be secen embodied in the remarkable map.of John
Recque.§. This map is unique in severa! respects. The mnusual accuracy
_ of its detail over most of North America; the evidence that the cartographer
must have had at his disposal very complete sources of information in
K_reganl to the Southwest; but chieﬂy, as far as the scope of this paper is

*One by Coronelll (1688), copy of which is in the Hbrary of the Ameriean
Geographical Boclety in New York City, and another by De Fer (1720), which
places Alargon's gulf with its assoclated rivers at about the center of the strult
which separates California from the mainland.

tA New Map of North America, by Fusebius Francls Kino, London, 1786,
Britlah Museum, 699, 16 (31). '

tAdd. MSS8., 17660 C.

: §British Musewmn, X. 118, 82, A divided copy of this same map also exists in
the library of the Amerlcan Geographical Soclety, New York.



18 CANUILLA * BASIN

cuncerned, from the fact that it clcaf!.y shows the combined streams of the
Colurado aud the Gila flowing o a luke, and having 1o connection with
the gull. .

The uomenclature tnoughout the region shows knowledge of the work
of Kino, bul this very radical feaure in the topography is clearly due Lo
tie work of some explorer of wlhose work we as yet know nothing more.

A fairly compreliensive search for aund cxamination of the early maps
of tlic southwest has Leen made in the hope of finding some conclusive
cvidence of former Bllings of the Sulon Basin wichin bistoric times, and
thiis wiap at leasl secms o indicate that such a diversion of the river water
towards the west bas heen kuown o travelers at some time between 1706
and 1760, With this clue it is proballe that further search may result in
giving us positive formaticn upon he subject. A common tradition
amongst the lodians of the region points Lo the fact that such a filling of
the basin hus taken place within comparatively recent times, in which the
waler extended “from motmtain to mountain¥

Father Pedro Fout traveled in and explored the region in 1776, and

doubiless crossed the Colorade Desert at least twice, and also reached the

shore of the guli ou the west side of the river. His map shows a large

irregular opening still further to the west than lis own approach o the
guli, and bere again we may have the woestern opening of the early explorers,
or another interpretation of the Lake of Rocquc.* Father Font was. the
tast of the Spanish explorers 1o add anything to our knowledge of the delta
or desert, and his work was followed by a virwal dlank of over fifty years.

MorErN EXPLORATION,

James Q. Pattie was the first of move recent explorers to reach the
head of the gulf. He, with his party of trappers, journeyed down the lower
Colovado jo tidewaler in Junuary, 1828, and duving February of the same
year they crossed the basin beyond, on their way to the Spanish settlement
at San Diego.y

Licutenast Emory marched across the busin in the latter part of 1848,
ainl seems to bave reached the shore of the Salton Laked

Major Henntdeman, Commandant at Yuma, visited the mud volcanoes
near Voleano Lake in 1852, and these were afterwards visited by John Le
Conte,§ and others.

AR excollent reproduclion of Font’s map is to be found in the *‘DMary and
Tiinerary of Francisco Garcés,” hy Biiott Coues, F. P. Harper. New York, 1900,

"The Personal Narrative of James . Pattie,”” of Kentucky. Edited by
Timnthy Flint, Cincinnatll, 1833

tNotes of a “Milltary Recounaissance from Fort Leavenworth in Missouwri 1o
San Dlego in California.” by W. T Emoery, Govl Print. Washinglon, 13438.

§--americun Jonrnal of Science and Arls,” vol, XIX, May, 1886.

PART 1V.

IRRIGATION AND RIVER CONTROL .

IN THE

COLORADO RIVER DELTA
by
H. T. CORY

Reprinted from Vol. LXXVI, Transactions American
Soctety of Civil Engincers .

This paper was awarded the Fuertes Gold Medal for 1913
by the Facully of Cornell,University, and in January, 1915
the Thomas Fitch Rowland Prize for 1914 by the Ameri-
cun Society of Civil Engineers.






