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source of food for the Mexican presidio in Tucson as well as the American 
mining districts near Prescott.
 Emigrant settlement above the villages eventually deprived the Pima and 
Maricopa of their water, which undermined their agricultural economy. By 
the 1890s they faced the pangs of hunger and poverty and grew dependent on 
the U.S. government for subsistence. The demise of their economy, however, 
resulted from complex and complicated issues. American settlers and fed-
eral policies sought to “bring Indian resources, land and labor into the mar-
ket” but did not encourage Indian participation in the national economy.15 

(and to a lesser extent the Maricopa) leveraged a favorable geopolitical setting 
into a viable and sustainable agricultural economy that resulted in economic 
prosperity. Accordingly, they sought inclusion in the emerging American 
economy of the Southwest and became an economic force in the middle Gila 
River Valley by the late 1840s. Parlaying their economic shrewdness stimu-
lated by Spanish, Mexican, and American citizens in the late eighteenth and 
first decades of the nineteenth centuries, the Pima enjoyed economic success 
for less than five decades, producing food and fiber crops for emigrant trains 
and military expeditions alike. Moreover, crops from their fields provided a 

Table 1.1. Continued

Canal 
No. Canal Name Dates of Use Source

Length 
(miles)

26 Old Mount Top early 1800s–1866 Old Stotonic  1.86
27 Santan (Indian) 1869/1883–1914* Gila River 14.88
28 Old Maricopa 1849–70 Little Gila River  2.67
29 Old Stotonic Branch 1848–70 Old Maricopa  0.68
30 Old Santan 1865–present Little Gila River  4.96
31 New Mount Top 1866–69 Little Gila River  2.29
32 Cottonwood 1872–1914 Old Connecting  2.98
33 Old Connecting (Morago) 1882–84 Gila River  2.42
34 Hendricks 1904–14* Little Gila River  0.87
35 North Sacaton Flats 1872–present Little Gila via Sacaton 

Flats ditch
 2.36

36 Sacaton Flats (Upper 
Stotonic)

1872–present Little Gila River  3.72

37 Seepage pre-1904 McClellan Wash  2.11
38 Yaqui 1891–1914* Blackwater slough  2.67
39 Cayah (Cayau) 1869–80 Gila River  2.11
40 Diversion pre-1914 Gila to Little Gila  1.24
41 Old Woman’s Mouth 1881–1905 Gila River  1.80
42 Old Indian/Upper Blackwater 1884 Gila River  6.70
43 North Blackwater (Cholla) 1866–present Gila River  7.56
44 Blackwater (Island) 1862–present Gila River  9.73
45 Extension of (Lower) Santan 

Indian
1879–83 Gila River  ?

46 Padilla 1910–14 Gila River  ?

Source: Adapted from M. Kyle Woodson, “A Research Design for the Study of Prehistoric and Historic Irrigation 
Systems in the Middle Gila Valley, Arizona” (2003).
* Still in use in 1914.

Table 1.1. Historic Pima and Maricopa Canals, 1800–1914 (West to East)

Canal 
No. Canal Name Dates of Use Source

Length 
(miles)

1 Maricopa Pre-1894–1914* Salt River 2.98
2 Oscar Walker 1903–14* Gila River  4.71
3 Cooperative 1900–1914* Gila River  5.33
4 John Thomas 1876–1914* Gila River  4.65
5 John Hoover 1873–1914* Gila River  7.07
6 Joseph Head 1886–1905 Gila River  2.48
7 Hollen (Simon Webb) 1877–1914* Gila River  4.90
8 Breckenridge 1902–14* Santa Cruz River  1.00
9 Ancient Maricopa 1830s–80s Gila River  3.29

10 Waste ditch n/a n/a  n/a
11 Old Santa Cruz 1854–75 Gila River  3.47
12 Old Sranuka Laterals 1840–80s Old Sranuka Canal  1.24
13 Old Sranuka/Alkali Camp 1914* Gila River  5.39
14 Waste ditch n/a n/a  n/a
15 Old Sranuka (Old Ditch) 1840–80s Gila River  0.50
16 Bridlestood 1880s–early 1900s Gila River  2.11
17 Old Bridlestood (Palinkirk) early 1800s–1889 Gila River  1.24
18 Snaketown early 1800s–1914* Gila River  5.64
19 Palomas Branch 1906–7 Gila to Bridlestood  1.74
20 Waste ditch n/a n/a  n/a
21 Old Snaketown (Sratuka) early 1800s–1905 Gila River  1.36
22 Bapchil (Ooist) early 1800s–present Gila River  5.70
23 Stotonic (Sweetwater) early 1800s–present Gila River  6.39
24 Ancient Ditch early 1800s–1866 Extension of Old 

Mount Top
 2.48

25 Ancient Stotonic 
(Sweetwater)

early 1700s–1880 Little Gila River  6.39
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during former years had a larger area under cultivation than they have at 
present.” The reason for the reduction in acreage was the depletion of their 
“low-water surface supply,” which relegated Pima farmers to using ephemeral 
stream flows or irrigation return flows. Geological features beneath the bed of 
the Gila River forced these seepage flows to the surface.18

The Federal FooTprinT

When the Indian Irrigation Service assigned Southworth to conduct the Gila 
River survey, Congress contemplated the Florence–Casa Grande Project as a 
means of safeguarding Pima rights “to the use of the [Gila River] water.” The 
project was envisioned by its political supporters as an integral component of 
the larger, long-hoped-for San Carlos Irrigation Project (and Coolidge Dam). 
The FCGP proposed constructing a joint-use irrigation system designed to 
integrate the economy of the reservation with that of Pinal County by empha-
sizing fiscal economy and efficient utilization of the declining natural flow 
water of the river.19

 At the same time, the Indian Service prepared to allot the Gila River 
Reservation in severalty. Following contemporary political sentiments, Pima 
reserved water rights—as defined in the Supreme Court’s 1908  Winters v. 
United States decision—would have little relevance after land severalty. The 
federal consensus supported the theory that Indian water rights followed the 
doctrine of prior appropriation upon the completion of land severalty. Until 
such time, the federal government would reserve water rights on behalf of the 
Pima and Maricopa.20

 While settlers could acquire up to 320 acres of land under the Desert 
Land Act and secure rights to available water, the Indian Service proposed 
five-acre allotments on the reservation, a proposal rejected by the Pima.21 
Indian Service irrigation engineer William Code initially proposed an allot-
ment of three acres (with water) to each adult Pima and Maricopa, with the 
potential for another two acres with water later. Code questioned the wisdom 
of allotting land to each tribal member (including children) for fear “a family 
should receive 30 or 40 acres and the head of the family could only take care 
of 10 acres.”22 Many Indian farmers cultivated more land than this, although 
scarcity of water reduced the number of such farms.23

The River People (1946).17 His effort to document the historic and prehistoric 
canals both on and off the Gila River Indian Reservation has served histori-
ans and archaeologists for over ninety years. It also laid important ground-
work for the 1935 Gila River (Globe Equity 59) Decree (United States v. Gila 
Valley Irrigation District) and served a role in the modern legal framework for 
the Central Arizona Project Indian Distribution Division, including the por-
tion on the Gila River Indian Reservation that is known today as the Pima-
Maricopa Irrigation Project.
 Southworth’s crowning achievement was the San Carlos Irrigation Proj-
ect, for which the Gila River survey and interviews were instrumental. When 
the Indian Irrigation Service assigned Southworth to lead the survey in 1913, 
little did it know that his comprehensive analysis would affect the course 
of irrigation history on the Gila River for decades. In reporting his survey 
findings to chief irrigation engineer Wendell Reed in Washington, D.C., 
Southworth articulated the challenges facing Pima farmers: “The Indians 

Fig. 2.1. Clay Southworth (far right) and other dignitaries at Coolidge Dam, ca. 1926. 
(Courtesy of San Carlos Irrigation Project)
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acres in Santan and 6.86 in Casa Blanca) were in areas where the river was dry. 
In areas where the river still contained water, mean field sizes were the small-
est (3.36 acres in Santa Cruz, 3.93 in Gila Crossing, and 4.07 in Cooperative). 
While the river was generally dry in Blackwater (mean field size 6.75 acres), 
seepage water allowed crops—especially grain (92.3 percent of all Blackwater 
acres)—to grow.
 In an analysis of all fields, including those abandoned due to water loss 
and those cultivated in 1914, traditional farming areas retained the largest 
mean field sizes: Blackwater (7.67 acres), Casa Blanca (7.26 acres), and Saca-
ton (5.78 acres). Santan, established in 1877, had a mean field size of 6.82 acres. 
Newly established villages such as Santa Cruz (3.21 acres), Gila Crossing (3.74 
acres), Cooperative (4.75 acres), and Maricopa (5.73 acres)  all had smaller 
mean field sizes. As water deprivation increased, not only did villages move 
downstream nearer the confluence of the Santa Cruz, Gila, and Salt rivers but 
Pima and Maricopa farmers established smaller fields. The larger mean field 
sizes of Casa Blanca, Sacaton, and Blackwater were in older villages, reflecting 
the pinnacle of Pima agriculture, when they annually sold millions of pounds 
of surplus grain, corn, and vegetables to military expeditions, government 
contractors, and tens of thousands of emigrants. The interviews substanti-
ate this and tell the story of village farmers constructing canals downstream 
in new districts to irrigate smaller fields with the limited seepage or natural 
flow waters available. With little time to build ditches and little expectation of 
planting larger fields, heads of families reestablished their farms and villages 
downstream in areas where they believed limited amounts of water would 
sustain them.60

•
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In March 1931 Southworth penned an introduction to the “Statements on Irri-
gation of the Pima Indians.” Writing to archaeologist Odd S. Halseth, who 
considered publishing the interviews, Southworth explained that their pur-
pose was to “support Pima rights to the waters of the Gila River.” He also 
spoke fondly of the men he interviewed and specifically recognized the 
work of Lewis Nelson, a graduate of Albuquerque Indian School and former 
teacher at the Pima Day School; John Enis; and Rudolph Johnson, the Pima 
interpreters who accompanied him.1

 The Pima interviews were part of a larger investigation “conducted for 
the purpose of protecting [Pima] water rights.” In each interview, Southworth 
accompanied the leading Pima men to the specific area in which each man 
farmed or had firsthand knowledge of the events described. More often than 
not, the Pima men (no women or Maricopa men were interviewed) preferred 
to “ride their horses or if need be to walk” to these areas rather than drive in the 
engineer’s automobile, fearing “some evil spirit or something they could not 
understand furnished the motor power.” Typically, the men required a week 
or ten days’ notice to collect their thoughts before talking with Southworth.2

 Southworth later regretted that the interviews “did not cover a wider 
and perhaps more interesting field” of study. Irrigation, he noted, was “a vital 
factor” in the lives of the Pima, “as their welfare depended entirely upon it.” 
The interviews reflect these “innermost thoughts and view-points.”3 “Always 
in these talks,” Southworth explained, “a certain bitterness was disclosed [by 
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Statement of Harvier (Santan DiStrict)165

The ditch known as Santan Ditch [#27] was constructed and completed about 
thirty-four years ago [ca. 1880]. I was a young man when the Pimas started to 
work on the Island Ditch, which was finished in about four years.166 About the 
time a white man was robbed of his store, this man’s name was White, by soldiers 
unknown to the Pimas.167 Water was plentiful and there was no water question. 
Indians raised nearly all kinds of products and were always a self-supporting 
people until up to the time when white people settled and built their dams above us 
[between 1864 and 1890] [fig. 3.5].
 It was while I was farming on the Island, we commenced to work on the pres-
ent Santan Ditch [#27].168 It took us about ten or eleven years to finish it, for we 
did not work on it constantly. That is about thirty-three or thirty-four years ago 

We have lived and farmed here ever since. The Santan Ditch is about thirty-three 
or thirty-four years old.160 The time the ditch was started, it had a width of about 
ten feet bottom and ten feet high. This ditch extended about five miles. After more 
people came to Santan, the ditch was increased to its present size and length.161 We 
had a good supply of seepage water for a while and when flood water comes, it does 
not last as long as there are other dams built above us.
 The farming here got uncertain just as it had in other districts. The Pima Indi-
ans, who were a self-supporting tribe, are now forced by these new dams above us 
to do the best we can for subsistence. It must be understood that the Pimas never 
suffered so before the white man came. They raised all kinds of produce to keep 
themselves. Their farming tools were then very crude, but they always managed to 
do well with them.

Statement of Juan JoSe (Santan DiStrict)162

The general history of irrigation in this district, to the best of my memory, is that the 
ditch known as Santan Ditch [#27] was constructed and completed about thirty-
three or thirty-four years ago [ca. 1880].
 My remembrance of the finishing of the Santan Ditch is about thirty-three 
or thirty-four years ago, and it took about ten or eleven years to finish it. It has a 
width of about two shovel lengths and a depth of about ten feet at the head. It was 
extended some distance, gradually diminishing until finally it ended with a width 
of about one shovel length. From time to time, as more people came, we worked on 
our ditch, making it wider and longer, until it was as you see it today. My early days 
were spent at Sweetwater. Then I moved to what is now called Island land, about 
the time White was robbed of his store, some fifty-three years ago [ca. 1861].163

 On the Island, I farmed with other Pimas for about twenty years, then we 
moved to Santan where we have lived ever since. Our purpose was to get and work 
more land for our water had diminished on the Island. We had a good supply of 
seepage water for a while. It soon dried up, as there were other dams constructed 
above us, depriving us of all the water we had used in former years. The Pimas 
were greatly affected by this shortage of water, for they were almost pauperized. 
Some of the older Indians, who were once self-supporting , are now drawing rations, 
while some of the Pimas are living on what little they can make by selling wood 
[table 3.1].164

Table 3.1. Grain Production and Cords of Mesquite Cut, 1887–1904

Year
Winter Grain 

(bushels)
Corn 

(bushels)

Wood Cut

(cords)* (acres)#

1887 105,000 5,000 — —
1888 110,000 2,700 — —
1889 144,000 3,600 — —
1890 114,000 3,000 — —
1891  50,000 —  200  256
1892 110,000 5,500  300  384
1893  76,000 3,000  350  448
1894  62,000  0  1,000  1,280
1895  70,950  500  1,500  1,920
1896  51,250  0  4,000  5,120
1897  51,250  0  1,500  1,920
1898 117,819  0  1,500  1,920
1899  34,488 1,072  5,000  6,400
1900  12,980  180 19,000 24,320
1901  25,417  36 11,000 14,080
1902  16,955  18 14,896 19,066
1903  42,051  18 10,600 13,568
1904  12,000  500  5,300  6,784

Source: Annual Reports of the Pima Agency, 1887–1905, in Annual Reports of the Commissioner of Indian 
Affairs, 1887–1905.
* Based on an average of 128 cubic feet of mesquite per cord.
# Based on 100 cubic feet of three-inch or greater diameter wood per acre.


