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The Phoenix Free Museum
Arizona Territory contains more of interest to the ethno-

logist than any other section in the southwest and of the
valley of the Salt River very little has been written. The
work of the explorer has been only spasmodic, and the
materials gained from these researches have been scattered
throughout the museums of the world, giving to none a com-
plete collection and thus losing much of their great value.
Realizing the necessity of a systematic and scientific classifi-
cation of these relics at a central point in this great valley,
the PHCENIX FREE MUSEUM was started by Mr. J. W. Benham
less than one year ago and a building erected, and a general
invitation was sent out to all having suitable materials in
their possession to have them placed on exhibition, properly
classified that the thousands of visitors to this section might
learn something of the people that once made the valley of
the Salt River the center of ancient civilization. The
response was at once generous, and many placed their private
collections at the disposal of the museum. That it was a suc-
cess from the start may be seen by the register of names of
visitors during the winter of 1902-03. There is yet room for
more material, and proper credit will be given to every article
entrusted to the museum's care, and from time to time bul-
letins will be issued giving to the scientific world the record
of all discoveries relating to this section. This, the first
bulletin, will treat of the ancient canal systems and Pueblos
of the valley of the Salt, and is from notes carefully collected
by Mr. H. R. Patrick during his long residence and research
in these fields from 1878 to 1903.
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The Ancient Canal Systems and Pueblos
of the Salt River Valley

The works of antiquity have been investigated and
studied in many countries and volumes have been written,
descriptive of these researches, by explorers, historians and
scientists of nearly all civilized nations, and yet there remain
new and extensive fields for the antiquarian within the
boundaries of the United States that would undoubtedly be of
great interest to the scientific world, and furnish great
treasures for the museums of Natural History and the scientific
explorer. The great southwest region, from the western
boundary of Texas westward to the Pacific Coast, and from
the southern boundary of Utah and Colorado south to the
International line and on far into Mexico, now a vast region
of broad, uninhabited deserts broken here and there with
sharp peaked and rugged mountain ranges, equally barren of
resources that would not invite the settlement and occupancy
of the white man, yet dotted throughout with ruins of ancient
cities, temples, fortresses, cliff dwellings, and extensive sys-
tems of irrigating canals, unmistakable evidences of the former
existence of a populous and intelligent race of people of whom
there remains no one to tell of their origin or their epoch in
the world's history, not even a legend to tell us of their num-
bers, their color, their stature or their state of civilization.

Considerable has been written of these matters in news-
paper and magazine articles and stories, by traveling corres-
pondents and transient visitors who have obtained the
foundation of their articles from hearsay and story-tellers of
the frontier, rather than, from actual exploration so that little
is known of the real extent of the ancient works, by even
the scientific world, much less by the masses whose vocations
in life do not bring them into contact with works of antiquity
or their study, and certainly is it true that very little data of
an accurate character has been taken by explorers and pub-
lished upon this subject.

It is not intended in this bulletin to attempt to go over
a great extent of the archaeology of the region just described,

or to cover much of the ground therein, but rather to take up
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a limited field found in the Salt River Valley, Arizona, where
the author has been a resident since the year 1878, and has

spent much time in research and exploration to work out the

details of the ruins of the ancient cities and canals of thalt

section, and is now able to present a correct map showing
their location and extent

The ancient canal system will first be described because
irrigation must have been the mainstay of the community

that populated this valley in the ancient time, as it is to-day,

of our civilized people who have again reclaimed these lands

from an arid waste, and when the desert has slept for several

centuries, created a paradise of verdure and teeming with rail-

roads, canal systems, flowing with an abundance of water,

modern cities and towns and a thrifty farming community such
as can not be surpassed anywhere. While the greater portion

of the ruins of the ancient canal systems have long since been
leveled by the agriculturist, there are yet a number of places
where the borders and former water ways are quite intact,
generally at or near the river banks where the work was
necessarily heavy and the ground has not been available for
farming purposes:— These works are so extensive as to
give unmistakable evidence of their purpose and prove con-
clusively that this has always been an arid region requiring
artificial irrigation.

It is found upon compiling the map which is attached to
this report and to which frequent reference will be made, that
the modern systems of canals in the older settled portions of
the valley, follow closely the same locations or upon contours
parallel with the canals of the ancient systems, and in many
instances the old canal beds have been reconstructed and
successfully used and became part of the present system. By
reference to the map it will be seen that this is the case with
the Farmer's Canal following Ancient Canal No. j on the
north side of Salt River, and the Leon, Utah and Mesa, con-
solidated on the south side occupying No. 7, No. to and No.
respectively.

The Maricopa and Grand Canals on the north side and the
San Francisco and Tempe Canals on the south side are seen to
follow on nearly parallel lines with Canals No. 4 and No. 5
on the north side and No. 8 and No. 9 on the south side.
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This coincidence of alignment between the ancient and modern
systems shows conclusively that the gradient of the old
canals, that is, the rate of fall, was quite uniform and that
their canals were quite as well planned to give the proper
velocity to the flow of water as these modern water ways
that are supposed to be constructed on scientific principles
and with mathematical accuracy aided by the use of mechani-
cal instruments of precision in the hands of the skilled
engineers of the present day.

What method of construction may have been employed
by the ancients in building these long canals, with deep cuts
at the river's bank, with dams for diverting the water from
river to canal and from the main canals to their branches is
hard to conjecture, since all vestiges of dams have been
washed away or buried in debris by the annual floods of
hundreds of years—for in the earth-work of the several systems
there must have been several million cubic yards of earth to
remove, while in several instances at or near the river the
excavation has been in gravel and the borders of the canals
are still standing to heights varying from six to twelve feet.

A very interesting illustration of this is shown in Plate
taken on Canal No. 6 near the point marked X on the map.
In all instances where the canals can be traced to the river's

bank it is found to-day that the present bed of the river is
from eight to fifteen feet below the bed of the ancient canal,

showing how much the river bed has been lowered by erosion,
being another evidence of the great antiquity of this last race

of people.
If we reason from analogy, we may suppose that this

aboriginal people who were workers of wood and stone and

not of metals, built only very low diversion dams of stakes,

brush and loose stone, consequently of a temporary character

which might be washed away or damaged by floods at any

time, to be immediately rebuilt, such as we have seen con-

structed by the present races of Indians and even used by the

most primitive races of people described in history, and even

by white people in new regious where their resources were

limited, and such dams are frequently quite permanent,

remaining for many years when properly constructed.

For gates to divert the water from a main canal into a
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branch, the Yaqui Indians of Mexico, who are a very intelli-
gent and ingenious race, and who are among the most adept
Indian farmers of the present day, use large mats woven from
palm leaves, supported by a grillwork of bamboo which in
turn is held in place by stakes and horizontal poles all lashed
firmly together with thongs of Huirote (pro - we - r6- 1y) a tough,
pliable vine that enters largely into all of their building
construction.

There is nothing to show the manner of applying the
water to the land, whether in lands or tables by means of low
borders or whether by numerous small ditches or furrows,
but the uniformity and smoothness of surface in the Salt
River Valley has without doubt been made by the long use of
the land by many generations of ancient farmers, the land
to-day having a grade or slope, the best adapted to artificial
irrigation of grains and alfalfa of any country yet tried.

Of the early inception of the irrigation problem by these
ancients a long study of the old landmarks and a close con-
nection with the present irrigation systems has convinced the
author, that they began as we have begun at the lower end of
the valley and took out small ditches where the river banks
were low and by taking advantage of some natural depression
or slough where the excavation would be light and easy, and
the water soon brought upon the surface. Then as their
colonies increased in population and resources, and as their
canals were damaged by floods and as they required more
extensive tracts of land they went a little higher up stream,
where high and more permanent banks gave better foundation
and protection, and there built larger and better canals, and
probably found a better supply of water, where it was not as
apt to sink in the bed of the river. These same experiences
have been passed through by our present people until they
now have very permanent and substantial dams near the base
of the mountains where the river emerges upon the desert.

That the founders of this great irrigation system met and
overcame great difficulties is shown by various changes made
in the alignment best shown in the case of Canal No. 5 at the
point V where a low ridge of ground was encountered, and
only mastered after several efforts to get through. Many
other instances of a similar nature are found throughout the





system, also at the heads of several of the systems ; it is evident
that the head-works were washed away and a new head had
to be made farther up the stream and in some cases it appears
that an old system has been supplied with water from a later
and newer system higher up stream.

At the point marked X on the north bank of Salt River
at the head of Canal No. 6, there is shown the work of
changing and making new heads, the work being entirely in
gravel having a depth of twelve feet in places as heretofore
mentioned and shown in Plate 1. Near the western end of
this system the course of the canal was obstructed by a wide
swale which was filled in and crossed by means of a high em-
bankment or border on which the canal crossed as shown at
W on the map—at another point on this system a large
Sahuara cactus (Cereus Giganleu) which must have attained a
great age is growing in the center of the old water way.

The size and capacity of the canals are quite surprising ;
the largest being seventy-five feet wide between the centers
of borders and probably not less than forty feet wide in
the bottom of water way, with borders about six feet in height
being quite equal to any canal of the present system.

The longest canal is about twelve niiles in length but one
of the old systems has about twenty-eight miles of mains,
while in the aggregate there are one hundred and thirty-five
miles of main in the ancient systems. While the total mileage
of the modern systems is but ten miles more.

The acreage of land under these old systems is approxi-
mately one hundred and forty thousand acres, which, if
divided into small holdings such as the present Indians cul-
tivated under their natural conditions must have represented
over twenty thbusand farms, and with a corresponding num-
ber of persons to each family, the ancient canal system must
have supported a population of from 120,000 to 130,000
people,—but to this may be added a large population in the
cities who may not have been farmers or tillers of the soil, so
that the population of the entire valley might easily have been
200,000.

Coming to the subject of cities and towns, we find them
covering an extent of country about twenty-five miles in length,
east and west, and fifteen miles in width north and south.
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The more important of these cities are seven in number,
and are designated by letters A to G on the map, and are
noted for having one large principal building, probably a
communal house or temple, around which are clustered from
one hundred to two hundred small buildings, besides these
there are seven or eight small towns or villages that must
have contained a numerous population, and there are other iso-
lated ruins that are scattered along or near the ancient canals.

The remains of these ancient buildings are seen as smooth
rounded mounds of earth, rising from two to fifteen feet above
the surrounding level according to size and importance of the
structure. In some of these mounds by careful inspection, the
walls may be seen and traced at the surface, but in most of
them must be discovered by excavating.

In the communal or temple buildings the walls are of a
very substantial character, being from four to six feet in thick-
ness at the foundation and generally tapering towards the top
to a thickness of about two feet.

The material of which they are composed is a subsoil,
containing a large proportion of lime or cement, and the manner
of building them was in large moulds, set in place in the wall,
into which the moistened material was placed and thoroughly
rammed and when partly dried the parts of the mould taken
away forming what is called in Mexico the " cajon " (pro,
cah-hone) wall ; these cajones or sections being as large as
twenty inches high by sixty inches long in some of the large
temple houses, and all being of exactly the sanie dimensions
in each wall. The principal cities are generally located upon
some rise of ground and where this particular material is found
in abundance, and large areas are found where the material
for the building of a city was excavated.

In some instances where these buildings are near the foot-
hills the walls have been partly built of stone, embedded in the
same cement like material above referred to, not laid in close
points, but some distance apart, comprising about half the
material of the wall.

The buildings are generally built in square or rectangular
form, with the main walls running with the cardinal points
of the compass, but some have been found that are diagonal
to those directions.
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The size of rooms varies greatly; in the buildings having
the appearance of greatest age they are generally smaller
some having been exposed that were only five by seven feet,
while they often reach a size of twelve by twenty, and the
more common are about ten by ten feet.

The ruins of all the communal houses are still standing
from ten to fifteen feet above the surrounding level, but there
are no evidences that any of them were more than one story
in height at any one time, though in excavating from top
downward in these mounds, several floors (of hard clay) have
been found, several feet apart, under which was solid earth,
filled with many fragments of pottery, shell and charcoal,
showing that the rooms had been filled up from the bottom

from time to time. The largest building is located in city D,
and is shown in Plate ii , being eighty feet wide and two

hundred and ten feet long, and stands fully fifteen feet high,
and like most of the communal buildings is surrounded on
three sides by a terrace about four feet high and thirty feet

wide, which must mark an enclosure with a high wall. The
main partitioned walls generally run uniformly across the
length and breadth of the building, and the exterior walls are
a continuous straight wall, but in some instances there are
jogs in the walls both interior and exterior.
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PIMA BASKETS-RECENT WORK OF THE BASKET MAKERS OF THE SALT RIVER
VALLEY, SHOWING INTERESTING ANCIENT SYMBOLS
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APACHE BASKETS MADE BY PRESENT INDIANS OF UPPER SALT AND GILA VALLEYS,
SHOWING INTRICACY OF DESIGN
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