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DECLARATION OF RICH BURTELL ON THE
NON-NAVIGABILITY OF THE UPPER GILA RIVER
AT AND PRIOR TO STATEHOOD

. INTRODUCTION AND SUMMARY OF OPINIONS

1 | am a Registered Geologist (AZ No. 33746) and Principal at Plateau
Resources, LLC (Plateau) with degreesin hydrology and geology.

2. Before founding Plateau, | worked at the Arizona Department of Water
Resources (ADWR) for twelve years. At ADWR | was manager of the Adjudications
Section and, as manager of that section, was frequently involved in evaluating the nature
and occurrence of surface water in Arizona streams.

3. My education, experience, and expertise are detailed in my Curriculum
Vitae, included as Attachment A

4, | have been asked by Freeport-McMoRan Corporation (Freeport) to
evaluate the navigability of the upper reach of the Gila River (Upper Gila River) at and
prior to statehood. This declaration provides supplemental evidence in a case currently
before the Arizona Navigable Stream Adjudication Commission (ANSAC). On October
22, 2012, ANSAC voted to reopen the record for receiving evidence on six remanded
cases. These cases address the navigability of the Gila River, San Pedro River, Santa
Cruz River, Lower Salt River, Upper Salt River and the Verde River.

5. In evaluating the navigability of the Upper Gila River, | am mindful that
ANSAC intends to receive, review, and consider evidence on two issues. (a) the
navigability or non-navigability of the Gila River in its “ordinary and natural condition”
prior to the State of Arizona's admission to the United States on February 14, 1912,
consistent with the Arizona Court of Appeals decision in Sate v. Arizona Nawgable
Sream Adjudication Comm'n, 224 Ariz. 230, 229 P.3d 242 (App. 2010)% and (b)
segmentation of the Gila River consistent with the United States Supreme Court’s
decison in PPL Montana, LLC v. Montana, 556 U.S. ___, 132 S.Ct. 1215 (2012).

6. In preparing this declaration, | reviewed: (a) the evidence compiled from
ANSAC's first Gila hearing (Hearing No. 03-007-NAV); (b) ANSAC's January 27,
2009 document Report, Findings and Determination Regarding the Navigability of the
Gila River from the New Mexico Border to the Confluence with the Colorado River; (c)
legal memoranda filed in 2012 by various parties regarding the Gila River and posted on
ANSAC's website (www.ansac.az.gov); (d) authorities cited in those legal memoranda;
and, (e) evidence regarding the Gila River submitted to ANSAC in 2014. If additiona
information becomes available, | reserve the right to revise or supplement my opinions.

7. My declaration is organized into nine sections — Introduction and
Summary of Opinions (Section 1), River Segmentation (Section 11), Channel
Geomorphology (Section I11), Observed Predevelopment Streamflow Conditions (Section
V), Early Transportation Needs (Section V), Streamflow Reconstruction (Section V1),
River Depth and Velocity Reconstruction (Section VII), Boating (Section VIII) and

&The Arizona Court of Appeals characterized ordinary flow conditions as “ usual, absent major flooding or
drought” and natural flow conditions as “without man-made dams, canals or other diversions.”
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Conclusions (Section 1X). References cited herein follow the last section. A map showing
the general location of the Upper Gila River and important geographic and cultural
featuresis presented in Figure 1.

8. After this introduction and summary of opinions, | recommend in Section
Il that the Upper Gila River be divided into three segments for purposes of determining
its navigability. Section |1l explains the channel characteristic of each segment and
concludes that both single and braided channels have occurred aong this reach of the
river under natural conditions. Navigation of braided channels is unreliable due to their
relatively shallow water depth and unstable cross section.

9. Section 1V describes how the river appeared to early travelers. Prior to
development and under ordinary conditions, travelers along the river observed a shallow
stream that was easily crossed by their horses, mules and wagons. The transportation
needs of the first settlersin the region are discussed next in Section V and it is found that
the Upper Gila River was neither used for trade or travel. Several government
assessments at the time also confirm that this portion of the Upper Gila River was not
susceptible to navigation.

10. To further assess how the river looked in its ordinary and natura
condition, Sections VI and VI reconstruct the flow, depth and velocity at severa points
along the Upper Gila River. Median monthly flows are reconstructed using an accounting
procedure that adjusts gaged records for upstream diversions. Stream depths and
velocities are reconstructed using these adjusted flows and hydraulic rating curves
developed based on field discharge measurements. The results show that the stream was
too shallow to support commercial navigation, either by floating a boat downstream or
powering one upstream. In Section VIII, | describe prehistoric, historic and recent
attempts to boat the Upper Gila River. Despite a clear need to utilize the river for trade
and travel, only afew historic accounts by adventurers floating down the stream and one
ferry crossing were identified, as well as recent use by recreational boaters. No evidence
was found of sustained commercial use.

11. Based on my review of existing information and the supplemental
evidence presented here, | conclude in Section 1X that the Upper Gila River was neither
actually navigable nor susceptible to navigation in its ordinary and natural condition at
and prior to statehood. | also conclude that if the Upper Gila River is divided into
segments, which | recommend, none of the segments would have been navigable at that
time.

. RIVER SEGMENTATION

12.  The Court in PPL Montana found that practical considerations support the
segmentation of rivers when determining navigability:

“Physical conditions that affect navigability often vary significantly over
the length of ariver. Thisis particularly true with longer rivers, which can
transverse vastly different terrain and the flow of which can be affected by
varying local climates...These shifts in physical conditions provide a
means to determine appropriate start points and end points for the segment
in question. Topographical and geographic indicators may assist.” PPL
Montana v. Montana, 132 S.Ct. 12 (2012)
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13. In its June 2012 memorandum on the effects of PPL Montana, the Arizona
State Land Department (ASLD), an advocate for stream navigability, agreed with the
Court’s findings and recommended that ANSAC consider several segmentation factors
including (a) whether the river is located in a canyon or runs through flats or wide river
valleys; (b) the river's flow rate; (c) the classification of rapids by degree of difficulty;
(d) whether the river is a gaining or losing stream; and (d) the river’s slope or steepness
(pp. 2 and 7). Based on these factors, ASLD recommended that the Upper Gila River be
divided into three segments (p.7):

e New Mexico to GilaBox
e GilaBox
e GilaBox to San Carlos Reservoir.

14. In its September 2012 memorandum on the navigability of the Upper and
Lower Sdlt, Gila and Verde Rivers, the Arizona Center for Law in the Public Interest,
another advocate for stream navigability, joined ASLD’s memoranda on these rivers.

15.  While my opinion is that no segment of the Upper Gila River was
navigable or susceptible to navigation, | believe that it is useful to divide this
portion of the Gila River into three segments for purposes of addressing stream
characteristics and evaluating navigability.

16.  After crossing into Arizona from New Mexico, the Gila River passes
through Duncan Valley. Approaching the town of Guthrie, the valley narrows and,
about one mile downstream, the Gila River enters the bedrock canyons of the Gila
Box. The channel slope steepens from about 0.12% to 0.30% and rapids are
encountered, which can be an impediment to navigation. River flows also increase
within Gila Box with contributions coming from three perennial streams — the San
Francisco River and Eagle and Bonita Creeks. About 2 miles below Bonita Creek, the
channel widens and the Gila River enters the relatively broad Safford Valley. As it
crosses this valley, the channel slope decreases to 0.15%. Near the location of present
day Coolidge Dam, the valley narrows again and the Gila River enters another bedrock
canyon with rapids.

17.  Based on the above description, | propose dividing the Upper Gila River
into three segments:

e Segment A — Duncan Valley, from the New Mexico Border to just
below Guthrie (31 miles);

e Segment B — GilaBox (27 miles); and

e Segment C — Safford Valley, from just below Bonita Creek to
Coolidge Dam (89 miles).

Segment locations are shown in Figure 2.

P by ateau calculated segment lengths and river slopes using current and historic USGS topographic maps.
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1. CHANNEL GEOMORPHOLOGY

18.  This section of my declaration describes how the channel of the Upper
Gila River has changed prior to and since statehood. In response to severa large flood
events that began in the early 1900s, portions of the river widened substantially and
became braided. This was an important event as braided channels are often unsuitable for
commercia boat travel due to their relatively shallow water depth and unstable cross
section, rendering a stream both inefficient and unreliable for navigation. A description of
historic channel conditions along the three segments of the Upper Gila River follows.

A. Safford Valley (Segment C)

19. From 1846 through 1904, the channel of the Gila River in Safford Valley
(Segment C) was relatively narrow (150 to 300 feet), stable and meandered through a
floodplain covered with willow, cottonwood and mesquite. (Burkham, 1972, pp.G22-23)
Mainly as aresult of large winter floods occurring between 1905 and 1917, the average
width of the channel increased to 1,000 to 2,000 feet, destroying the river’'s meander
pattern and the riparian vegetation along its banks. The braided channel that resulted from
this flooding narrowed over time and, as of 1964, a single, meandering channel had been
reestablished, less than 200 feet wide with dense vegetation, mainly tamarisk, growing on
its floodplain. Smaller flood events occurred in the early 1890s, early 1940s and late
1960s that temporarily widened this section of the channel, but these increases were less
significant. Figure 3 illustrates how the width of the Gila River in Safford Valley varied
historically and Figure 4 presents photographs from the late 1920s and early 1930s that
show braiding along this segment.

20.  The channel widening observed in the Safford Valley during the early
1900s was not necessarily unique and likely occurred before. As stated by Huckleberry
(1993, p.VII-3), “if changes in annual stream flow correspond with changes in large
flood frequency, then one can expect the upper Gila River to have a channel geometry
subject to dramatic changes through time at decadal time scales.” Huckleberry added
on p.VI1I-2 that “this undoubtedly resulted in alternating periods of channel stability
and instability, and specifically, changes in channel form (e.g., braided vs.
meandering) during the Holocene.” Mussetter (2014, p.9) further examined this topic
and showed that a relationship does, in fact, exist along the Upper Gila River between
annual stream flow and large flood frequency. He also showed that annual stream
flows, reconstructed from tree rings, have varied widely in the Upper Gila River over
the past several centuries with successive years of relatively high flow.

21. | conclude from the foregoing discussion that the width of the Gila
River in Safford Valley has varied naturally in response to changes in the frequency
and magnitude of flood events. Following large and frequent floods, the width of the
channel can increase significantly and the channel will become braided. When braided,
the channel is even less susceptible to navigation due to its shallow depth and unstable
cross section. Over time and absent more large floods, the channel recovers and
eventually returns to a single, meandering stream. Both channel conditions were
observed along the Upper Gila River prior to statehood.

B. Duncan Valley (Segment A)

22. Historic channel changesin the Duncan Valley (Segment A) have received
less attention by researchers than in Safford Valley. The Duncan Valley segment of the
Upper Gila River extends from the New Mexico border to Gila Box.
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23.  According to the Bureau of Reclamation (BOR, 2004, p.4), the historic
channel changes noted by Burkham in Safford Valley “may or may not apply to Duncan
Valley.” However, BOR analysis of aerial photography did show that, from 1935 through
2000, channel widening had also occurred in Duncan Valley following large flood events.
Moreover, review of early U.S. Geological Survey (USGS) discharge measurements
show that the channel in Duncan Valley was frequently braided. From 1923 through
1931, USGS found the Gila River at its gaging station below Duncan split into two or
more channels during 24 of 114 site visits or 21% of the time (USGS, 20144d). Similarly,
downstream at its York gage, USGS found the river split into two or more channels
during 29 of its 111 site visits or 26% of the time. Such conditions would not have been
conducive to commercia boat travel.

24. Nonetheless, in comparison to Safford Valley, the channel of the Gila
River in Duncan Valley has been relatively stable:

“This is shown best by the presence of several, long stable reaches in
Duncan Valley, compared to a few short stable reaches in Safford Valley.
Major channel changes generally occurred following large floods; this
highlights the important point that the largest floods in the Gila River
system have lasting effects that can be observed in channel morphol ogy
following their occurrence...The largest floods have occurred in water
years 1891, 1907, 1941, 1973, 1979, and 1984.” (BOR, 2004, pp.4-5)

C. GilaBox (Segment B)

25. In contrast to the Safford and Duncan Valleys, the channel of the Gila
River within Gila Box (Segment B) has probably changed little over time. Fuller (2003,
p.4-18) noted that “Bedrock along the channel margins in these canyons precludes
significant movement of the river channel or other channel changes.” Huckleberry (1993,
p.V1I-1) added that “ Alluvial reaches, i.e. segments not confined by bedrock, are prone to
greater changes in channel position and form.”

26. Early discharge measurements support these opinions (USGS, 20144a). The
gaging station near Clifton was visited 190 times between 1928 and 1933 and the river
was only found split into two or more channels five times, or during about 3% of visits.
Below Bonita Creek, the river was never found spilt into multiple channels during any of
90 site visits between 1932 and 1933.

27. Figure 4 presents two photographs from the early 1930s that show a
single, meandering channel within Gila Box, one above the confluence with the San
Francisco River dated August 20, 1930 and the other below Bonita Creek dated April 14,
1932.

V. OBSERVED PREDEVELOPMENT STREAMFLOW CONDITIONS

28. In this section of my declaration | describe streamflow conditions
observed by early travelers along the Upper Gila River before the area was largely settled
and substantial diversions for irrigation began. Also presented is an historic photograph
of the river from the early settlement period. Taken together, this information indicates
that, prior to development, the Upper Gila River was a shallow stream, typically easily
crossed on horseback or by wagon. The river was at times deeper and more difficult to
cross, but usualy only following storm events and/or during spring snowmelt. These

Plateau Resources LLC 5 May 2014



Upper Gila River Navigability Determination

findings support the conclusion that the Upper Gila River was not navigable in its
ordinary and natural condition prior to statehood.

A. Historic Accounts

29. Tablel summarlzes historic accounts of Upper Gila River streamflow
conditions made before 1880.° The accounts were taken from various sources that are
listed in the table along with their location, date and associated comments. |
specifically selected accounts when cultural impacts on streamflows were limited. As
indicated in Table 2, from the 1820s through 1872 less than approximately a few
hundred acres were bei ng irrigated along the Upper Gila River and its tributaries at
any given time.? Irrigation by American settlers increased rapidly after that time and,
by 1879, irrigated acreage in the area approached 5,000 acres. As discussed further
in Sections VI and VII, it is unlikely that even this level of development would have
substantially changed the depth of the stream and impacted its susceptibility to
navigation.

30.  Trapper James Ohio Pattie completed three trips along the Upper Gila
River in the 1820s. Maps showing his routes are presented in Figure 5 and relevant
sections from his personal narrative of the expeditions are provided in Attachment
B. Although crossing the river numerous times in the fall, winter, and spring when
traveling and trapping beaver, he never mentions using a canoe or raft along the
Upper GilaRiver.

31. In October 1846, General Kearny led a military reconnaissance down
the Gila River beginning in New Mexico. A map showing his route is presented in
Figure 6. Four of the men that accompanied Kearny kept notes and journals that
were later published. Relevant sections from these documents are provided in
Attachment C. The documents describe a shallow river when it was first
encountered upstream of the Arizona border. Downstream from this point, the troops
made several river crossings with their horses, mules and wagons. Below the
confluence with the San Francisco River and Eagle and Bonita Creeks, the river's
cross section was reportedly about “70 feet by 4 feet.” (Emory, 1848, p.67) Another
account made on the same day indicated that it had been raining since the previous
night which, along with the tributary inflows, probably explains this increased river
depth. (Griffin, 1943, p.26) Even with the rain and inflows, the Gila River they
encountered downstream in the Safford Valley was described as “still not deep
fording.” (Johnston, 1848, p.586)

32.  Kearny reached the confluence with the San Pedro River in November
1846. About six miles downstream from that point, Johnston (1848, pp.592-593)
noted that “the (Gila) river is dlightly larger here than where we first saw it, although
we were told otherwise; it has about 18 inches water on the shoals here, and canoes
might pass down it very readily, and good sized boats, if it was not for the round
rocks in its bed.” (Johnston, 1848, pp.592-593). In contrast, none of the four
travelers that accompanied Kearny recorded any observation related to navigability
along the Upper Gila River.

© Since the historic accounts pre-date 1880, they record conditions prior to the flooding of the early 1900s
that caused channel braiding.

Early American travelers along the Upper Gila River noted numerous Indian ruins, but no active
irrigation.
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33.  In 1849, several groups travelled down the Upper Gila River on their
way to the California gold fields. They all travelled by land and two from the same
group kept journals that were later published. Relevant sections from their journals
are provided in Attachment D. This group first encountered the Gila River in New
Mexico during July and noted that it was “about 12 yards wide and 18 inches deep.”
(Chamberlain, 1945, p.160) Like earlier travelers and other 49ers at the time, they
crossed the Upper Gila River numerous times with their horses and mules but did not
note any difficulties. However, when this group finally reached the Colorado River
in August, they describe in detail their difficulties in transporting mules and supplies
across that stream (Green, 1955, pp.73-74).

34.  Fifteen years later, to support military efforts against Apache Indians
in the area, Fort Goodwin was established in the Safford Valley near present day
Geronimo. In 1867, the commander of the post wrote to his superiors that the nearby
Gila)River was “50 feet broad with an average depth of 2 feet.” (Burkham, 1970,
p.G5

35. In summer 1872, Governor Safford, returning from a tour of mining
prospects along the San Francisco, traveled down the Gila River through Gila Box.
He noted to alocal paper that “we were compelled to cross the river many times and,
as the water was high, had considerable swimming to do, but at an ordinary stage of
the water, there is not the least difficulty in passing with a cavalry company through
this canon.” (Weekly Miner, 1872)

36. Lastly, in his autobiography, a Mormon settler named Hyrum Weech
recalled crossing the Gila River near Fort Thomas (Safford Segment) in February
1879. He noted that the river was running high and swiftly at the time due to melting
snow and his group had to swim their horses across. He returned to Safford Valley a
month later with wagons and crossed the river with “oxen, cows and young stock”
but mentions no difficulty at that time (Weech, 1931, pp.14-16).

B. Historic Photograph

37.  Figure 7 shows an 1880 photograph of a covered wagon and trailer
crossing the Gila River near present day Calva. The photograph is noteworthy since
it was taken during the period of early settlement in the Safford Valley when impacts
from irrigation diversions were still relatively minor. By 1880, the acreage irrigated
upstream of the wagon crossing totaled about 5,700 acres (Table 2).

38.  The photograph is also noteworthy because the width and depth of the
Gila River can be approximated by reference to the length and height of the wagon
and the livestock. Using this information, the river appears to be less than 100 feet
wide and about 1 to 2 feet deep, which is consistent with the historic accounts
described above. Note also that the stream appears unbraided at this time which is
consistent with Burkham'’ s findings presented in Section I11.

39.  The photograph and historic accounts described above both indicate
that, in its natural and ordinary condition, the Upper Gila River typically had
relatively shallow flow (about 2 feet or less) that would not have supported
commercial navigation prior to statehood.
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V. EARLY TRANSPORTATION NEEDS

40.  Thefirst Americans to occupy the watershed of the Upper Gila River were
miners and the military. Although both required that supplies be shipped to their
operations, neither miners nor the military utilized the Upper Gila River for that purpose,
further indicating that the river was not navigable. This section of my declaration
describes how supplies were delivered to Fort Goodwin, located near the Gila River in
Safford Valley, and to the mines of the Clifton-Morenci District, located north of Gila
Box aong and adjacent to the San Francisco River. Also described are several early
assessments by government officials that concluded that this reach of the Gila River was
not navigable.

A. Fort Goodwin

41.  Asmentioned in Section IV, Fort Goodwin was established near the Gila
River in Safford Valley during 1864. It operated until 1871 when, because of malaria, it
was abandoned and eventually replaced nearby by Fort Thomas in 1876 (Brandes, 1960,
pp.32-34, 67) Figure 8 shows the location of these and other early military posts and
settlementsin Arizona.

42. When in operation, Fort Goodwin supported military efforts against
Apaches in the area and supplied rations to several hundred Indians that were encamped
there. Most supplies were transported to the post via land from the Y uma Depot. General
Mason reported the following in 1866:

“The vessel brought (the supplies for Fort Goodwin) to Fort Yuma, and
we were compelled to haul them from there to their destination. Much
difficulty and delay was experienced on account of the very limited
amount of transportation in the Territory...Already we have near nine
hundred Indians on the reservation at Fort Goodwin, and they are reported
ascoming in daily.” (Secretary of War, 1867, pp.96-98)

43.  Three years later, the means of transporting supplies to Fort Goodwin had
not improved. As General Ord described in 1869:

“...expenditures (by the Department of California) are principally due to
the cost of transporting supplies. The expense of supplying rations at
Camp Goodwin, one of the postsin Arizona, and of feeding animals there,
can be compared with similar expenses in San Francisco, when it is known
that abarrel of good flour is bought in San Francisco for the army for from
$4 to $5 in gold; and it has heretofore cost, to take two hundred pounds of
freight to Camp Goodwin, in Arizona, about $30 in gold, going by land
from Yuma Depot. A barrel of flour purchased in Arizona costs, delivered
at Camp Goodwin, about $25 in gold; so that it has cost the government
purchasing supplies there or thereabout five or six times as much to feed
the soldiersthere as here...” (Secretary of Water, 1869, p124)

44, In addition to the expense and time required, there were safety concernsin
freighting supplies to Fort Goodwin. In December 1870, wagon trains from the firm of
Tully and Ochoa were attacked by Indians en route from Tucson to Camp Goodwin and
30 oxen were lost (Miller, 1989. p.298).
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45.  Conditions at Fort Goodwin during this period are described in an
inspection report by Lieutenant Jones. On the issue of transportation, he noted that “ The
transportation does not exceed the wants of the command...the mules are in good order,
but the (seven) wagons are in very bad condition.” (Jones, 1869)

46. No documents were found from this period of the use boats on the Gila
River to transport supplies to Fort Goodwin. And with the exception of a ferry built to
cross the river during a flood (see Section V1), there is no record that any of the soldiers
stationed there used boats. This is significant because the need for reliable and
inexpensive transportation to the fort clearly existed and it was a time when the region
was largely unsettled, with little water diverted for agriculture. Had it been navigable, the
Gila River would have provided a direct route to transport supplies from the Yuma
Depot, located near its mouth, to Fort Goodwin, established near its headwaters.

B. Clifton-Morenci Mining District

47.  The first mining claims were located in the Clifton-Morenci District
during the early 1870s. By 1875, the Leszinsky Brothers had built a smelter to process
ores from their Longfellow Mine. The following year they built a larger smelter in
Clifton, located about 5 miles below the mine. Charcoa was used to fuel these
smelters (Dunning, 1959, pp.73-74).

48.  The following quote from Henry Leszinsky describes how charcoal and
other supplies reached Clifton at this time:

“The fuel used for smelting purposes is charcoal, this we buy from a
hundred different persons, men who have a wagon or two bring it to
us...A great portion is brought from Pueblo Vieo (present day
Solomonville), there the people burn the mesquite growing on their own
lands...People on the Gila who have taken up farms clear the land of
mesquite roots, make coal and bring it to us...We made roads to Pueblo
Vielo, built a bridge across the Gila, and through our own energy in
opening up the county the Gila has been settled for fifty miles...It is
thus that several hundred people make their living through these works.
They bring grain, vegetables, meat and all other necessaries of life and
business. The farmers on the Gila and Pueblo Viejo find here a ready
;nd%rg(%t for their produce.” (The Arizona Citizen, 1877a) [emphasis

49.  Another quote from the same newspaper describes how people travelled
to Clifton during the period:

“There are two ways to get to Clifton. You can go via Bowie to Silver
City (New Mexico) and thence northwest to Clifton, or you can go to
Camp Grant and thence via Pueblo Viegjo and the Pinal road to its
junction with the Silver City road and turn northwest to Clifton. The
latter is the route for one to take going from Tucson...we left Silver
City...and after crossing the Gila nine times on the route, we left the
riverb;;lnd ascended the hills (to Clifton)...” (The Arizona Citizen,
1877

50. Both quotes indicate that the Gila River was not a viable means of
transportation from the Safford and Duncan Valleys to Clifton in the mid- to late-
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1870s. Roads were in use, but no mention is made of boats. Based on acreage data
compiled in Table 2 and presented by the Gila Water Commissioner (2012, Plate 32),
less than approximately 4,000 acres were being irrigated above Solomonville at this
time. As discussed further in Section VI, this indicates that about 40 cubic feet per
second (cfs) or less were being diverted from the river upstream and return flows could
have totaled 30% or more of this. Such depletions would not have changed the
navigability status of the stream and, since the need for local transportation existed, it
can be concluded that these segments of the Upper Gila River were not susceptible to
navigation at the time.

51.  Ore processed from the Longfellow Mine near Clifton was initially
shipped via ox teams through New Mexico and up the Santa Fe Trail to Kansas City,
1200 miles away. In 1881, apparently due to the continued high cost of haulage and
falling copper prices, the Lesinskys sold their mining interests which the Arizona
Copper Company purchased in 1882. That same year, the company’s board of
directors decided to build a 36-inch gauge railroad from Lordsburg, New Mexico to
Clifton.® By 1883, the railroad from Lordsburg had reached the town of Guthrie, near
the east end of Gila Box, and was hauling freight cars up to that point loaded with
mine, mill and railroad supplies as well as a passenger coach (Colquhoun, 1924, pp.14-
15, 17 and 20).

52.  The Arizona & New Mexico line eventually reached Clifton in
December 1884 (Patton, 1945, p.iii). Figure 9 shows its route from Lordsburg. Note
that it followed the Gila River for nearly 25 miles through Duncan Valley before
leaving the river downstream of Guthrie. The Gila River was not used by the mine as a
means of transportation.

53.  Asdocumented in Table 2, when the decision to construct the railroad
to Clifton was made in 1882, there were less than approximately 500 acres being
irrigated along the Gila River upstream of Clifton. Diversions from the river were,
therefore, minor at that time and would not have affected the potential to navigate this
reach of the river. This is further evidence that the Gila River through Duncan Valley
was not navigable in its ordinary and natural condition. Otherwise, the Arizona Copper
Company would surely have considered using the river to avoid the considerable cost
of constructing a 70-mile railroad from Lordsburg.

C. Government Assessments

54, From 1850 to 1853, John Bartlett of the U.S. Army Corps of
Topographic Engineers attempted to survey the boundary between the United States
and Mexico which, at the time, was defined by the Treaty of Guadalupe Hidalgo as the
Gila River. Regarding the navigability of the Gila River he wrote “It is doubtful
whether it can ever be navigated, except at its floods, and these are by no means
regular. At such times flat-bottomed boats might pass to the mouth of the Salinas (Salt
River), near the Pima Villages.” (Fuller, 2003, p.3-14)

55. In a December 1865 memorial, the legislature of the Arizona Territory
asked Congress for an appropriation to improve the navigability of the Colorado River.
As stated in their memorial:

“...the Colorado River is the only navigable water in this Territory; that

© The Southern Pacific Railroad had reached Lordsburg in fall 1880 (Carmichael and Kiddle, 1924, p.7).
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it is navigable, in high stages of water, five hundred miles; that by the
expenditure of a small amount of money, it may be rendered navigable
much higher up. That portion of the river between Fort Yuma and Fort
Mohave has a changeable channel and is obstructed by boulders, snags,
and sand bars rendering the navigation difficult and dangerous; that the
removal of said obstructions would greatly facilitate the navigation of
this part of the river...that if navigation of said river is improved it will
accommodate the General Government and greatly increase and hasten
the development of vast mineral other resources of this Territory.”
(Territory of Arizona, 1866, p.77) [emphasis added)]

Although written at a time of little or no irrigation along the Upper Gila River, the
memorial makes no mention of the Gila River.

56. In the late 1800s, the General Land Office completed several cadastral
surveys along the Upper Gila River before irrigation diversions were significant
(Table 2). The location and dates of the surveys are listed below:

Duncan Valley

e Township 8 South, Range 32 East (January to February 1882)
e Township 8 South, Range 31 East (January to February 1882)

Safford Valley

Township 7 South, Range 27 East (January 1875)

e Township 7 South, Range 26 East (December 1874 to February 1875)
e Township 6 South, Range 25 East (January to February 1875)

e Township 6 South, Range 24 East (January to February 1875)

e Township 5 South, Range 24 East (January 1875)

e Township 5 South, Range 23 East (February 1875)

e Township 4 South, Range 23 East (October to November 1875).

Review of the survey plats and accompanying field notes shows that both banks of the
Gila River were not meandered during any of these surveys. Thisisimportant since, as
explained by Littlefield (2013, pp.21-23), surveyors at the time were instructed to
meander both banks of rivers that they believed were navigable.

57.  Each of the government assessments described above was made before
substantial settlement by Americans and prior to the flooding of the early 1900s that
caused channel braiding. And yet none of these assessments determined that the Upper
Gila River was susceptible to navigation. These assessments, combined with the fact
that neither miners nor the military actually used the river to supply their early
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operations in the area, demonstrates that the Upper Gila River was not susceptible to
navigation in its ordinary and natural condition prior to statehood.

VI. STREAMFLOW RECONSTRUCTION

58.  In this section of my declaration | describe how ordinary and natural
streamflow conditions were reconstructed at several USGS gaging stations along the
Upper Gila River. The purpose of reconstructing these streamflows was to further
assess how the river looked prior to the effects of man and determine whether it was
susceptible to navigation in this undisturbed condition. Undepleted streamflows were
determined using an accounting approach that adjusted (increased) gaged flows for
upstream diversions. In the paragraphs below, the period that the streamflows were
reconstructed is described first followed by a discussion of the gages used and
upstream diversions. Results from the analysis are presented next and then compared
to other undepleted flow estimates.

59. | conclude from this analysis that undepleted streamflows along the
Upper Gila River were greatest during spring snowmelt (March and April) and the
monsoon (August). Through these months of higher runoff, flows in the Duncan
Valley and upper Gila Box nevertheless typically have remained below 350 cfs.
Undepleted flows were higher in the Safford Valley and, during these higher flow
months, would typically have increased up to 600 to 700 cfs at the upper end of the
valley and 750 to 900 cfs at the lower end. Because the quantities diverted upstream of
the gages and added back to the river to reconstruct flows were not corrected for canal
spills and return flows and the effects from infiltration and evapotranspiration (ET),
these values for undepleted streamflow should be considered an upper estimate. Actual
undepleted flows along the Upper Gila River would have been lower. Results from this
analysis are used in Section VI to estimate the depth and velocity of the reconstructed
flows and their suitability for navigation.

A. Analysis Period

60. Several factors were considered before selecting a flow period to
reconstruct along the Upper Gila River including:

a) Availability of flow and diversion data;

b) Whether runoff conditions during the period were representative of
long-term conditions;

¢) Quantity of well pumpage; and
d) Changesin cultural depletions.

Each factor is discussed briefly below. Based on these factors, the period beginning in
the early 1920s and ending in the early 1930s was sel ected.

61. For the period analyzed, there were at least six or more years of data
from each gaging station and at least that length of record was available for the magjor
upstream diversionsin the area.
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62. When reconstructing streamflows it is also important to consider
whether runoff during the period analyzed is representative of long-term conditions. In
other words, it should be determined whether the period selected for reconstruction
was wet, dry or about normal. In characterizing ordinary streamflow conditions, a
period of near normal flows is desirable. Figure 10 shows annual streamflows in the
Gila River near Solomonville reconstructed from 1820 to 1940 using tree rings. Also
shown in this figure is the median annual streamflow at this point on the Gila River
based on tree rings dating back to the year 1332. These data show that, for the period
analyzed, annual flows along the Upper Gila River were near their long-term median
with about an equal number of years above and below the median and no extreme wet
or dry years.

63. Determining the effects of well pumpage on streamflows can be
complex. An effort was therefore made to reconstruct streamflows when there was
relatively little pumping along the Upper Gila River. Major agricultural districts in the
region include the Duncan-Virden Valley and Safford Valley. According to Turner
(1946, p.2), the use of irrigation wells in the Safford Valley began in the early 1930s.
The use of irrigation wells in the Duncan-Virden Valley started later, beginning about
1935 (Halpenny and others, 1946, p.2). Since the quantity of water pumped from
irrigation wells typically far exceeds that pumped for other purposes, the period
selected for streamflow reconstruction was largely unaffected by well pumpage.

64. The last factor considered when selecting a streamflow period to
reconstruct is changes in cultural depletions. Since periods of record are rarely the
same for all gages and diversion points, it helps when reconstructing flows to select a
time when diversion rates are relatively stable. Fortunately, by the early 1920s, the
acreage of lands irrigated in the Safford and Duncan Valleys, the largest cultural water
usein theregion, had largely stabilized (Gila Water Commissioner, 2012, Plate 30).

B. Gages

65. Undepleted streamflows were reconstructed at four USGS gages along
the Upper Gila River:

below Blue Creek, near Virden, New Mexico (09432000);

near Clifton (09442000);

near Solomonville, at the head of Safford Valley (09448500); and

at Coolidge Dam (09469500).

Figure 2 shows the location of the gages. The gage near Virden is upstream of Duncan
Valley, the Clifton gage is within the upper Gila Box, and the gages near Solomonville
and at Coolidge Dam are at the upper and lower ends of Safford Valley, respectively.

" Meko and Hirschboek (2008) reconstructed these streamflows by first correlating recent tree ring widths
to the quantity of flow measured at a nearby USGS gaging station. This correlation and older tree ring data
were then used to estimate flow conditions before data were available from the gage. The researchers did
not adjust the recent streamflow data for upstream diversions which, as shown in this section, have been
significant. As such, the flow data they reconstruct using tree rings is useful as a relative rather than
absolute measure of prior flows along the Upper GilaRiver.
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66. Datafor the gages are presented in Tables 3 through 6. Median monthly
flows and upstream diversions are listed for each gage over the period analyzed.
Medians were used for flow reconstruction rather than averages since the former are
more representative of typical flow conditions and less affected by large flow events.
As noted by Fuller (2003, p.8-6), “the average annual discharge rate may not be as
representative of ‘typical’ flow conditions as the median (50%) flow rate or the 90%
flow rate, which may give a better indication of their susceptibility to navigation.”

C. Diversions

67. To reconstruct natural and ordinary streamflow conditions along the
Upper Gila River, diversions upstream of the USGS gaging stations were added to the
gaged flows. Since irrigation diversions were by far the largest cultural water use in
the region at this time, these diversions were evaluated in detail.

68.  Specific irrigation diversions upstream of the gages are presented in
Tables 7 through 9. Table 7 lists irrigation diversions in the Gila River headwaters
and along its tributaries circa 1930. Irrigation diversions in the Duncan-Virden Valley
and vicinity from 1922 to 1931 are listed in Table 8 and irrigation diversions in the
Safford Valley from 1921 to 1929 are listed in Table 9.°

69.  Acreages irrigated in the Duncan-Virden and Safford Valleys were
relatively stable during this time, totaling about 8,100 acres and 32,500 acres,
respectively. Surface water diverted from the Gila River to irrigate these lands was
measured by the USGS at gaging stations established on most of the major irrigation
canals and ditches in the area. Diversions at canals and ditches that were not gaged or
regularly field measured by the USGS were estimated by summing monthly data from
the gaged diversions and prorating the total based on irrigated acreage. Since
diversions for irrigation in the Gila River headwaters and along its tributaries were
also not gaged or frequently measured, these diversions were estimated using a similar
prorating procedure based on reported irrigated acreage and diversions measured in the
Duncan-Virden Valley.

70.  Non-agricultural diversions were also identified upstream of the gages
and included those for mining, other industrial purposes and domestic use. As noted in
Tables 3 through 6, diversions for domestic use during this period were estimated
based on population records from the U.S. Census (1932) and a typical per capita use
rate. Diversions for mining in the Clifton-Morenci area were provided in annual
reports by the Gila Water Commissioner and Halpenny and others (1952) provided
estimates of water use for other industrial purposes in the Safford area.

D. Resultsand Qualifications

71.  Reconstructed flows at the four USGS gaging stations are summarized
in Table 10. My analysis showed that, in its ordinary and natural condition, flows in
the Upper Gila River were typically highest in March and April, as a result of snow
melt, and during the monsoon in August. During these months of higher runoff,
median flows near Virden and Clifton would have remained below 350 cfs. Near
Solomonville and at Coolidge Dam, median flows during these high runoff months

9 Based on reported diversions and cropped acreages during this period, each cubic foot per second diverted
from the Upper Gila River irrigated an average of about 75 acres in the Duncan-Virden Valley and about
125 acresin Safford Valley.
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would have been greater and typically ranged from 600 to 700 cfs and from 750 to 900
cfs, respectively.

72.  When reviewing these results, it is important to remember that no
corrections were made for canal spills”, return flows, infiltration or ET. It was assumed
in the analysis that none of the water diverted upstream of a gage site for irrigation,
mining or domestic use returned to the river via surface runoff or baseflow and was
measured by the gage. It was also assumed that no canal spills or irrigation returns
were diverted again and reused. Inevitably these assumptions caused some diversions
to be double counted in my analysis. It was further assumed that all of the diverted
water added back to the river reached the downstream gage (i.e. none was naturally
lost along the channel due to infiltration and ET). These assumptions are unlikely and,
as a result, my reconstructed flows should be considered an upper estimate. Actual
Upper Gila River streamflows would be less in their natural and ordinary condition.

73.  Available information indicates that an appreciable amount of the water
diverted for irrigation along the Upper Gila River did, in fact, return to the river and
was diverted again by downstream irrigators or was lost along the stream due to
infiltration and ET. As noted by the first Gila Water Commissioner (1936, pp.13-14):

“Diversions between canals are not always consistent with relative
rights owing to the influx of water below some diversions...During the
periods of low river flow in the upper valleys, a large portion of the
water supply is made up of return flow which occurs at various points
along the river...Owing to the presence of return flow available for
some of the lower canals, the quantities diverted are sometimes in
excess of the amounts that may be due them on a relative priority..."”'
[emphasis added]

74. A few early attempts were made to quantify irrigation return flows and
canal spills in the Duncan and Safford Valleys. Seepage measurements made during
March and April 1899 indicated that up to 36% of irrigation diversions in these valleys
returned to the river (Table 11). Canal spills were also significant at this time. In the
Safford Valley, from 15 to 73% of the water diverted into three canals was spilled
when measured during 1899 and 1917 (Table 12). The quantity spilled by irrigators
apparently varied by canal and the time of year. Detailed spill data were collected for
the Brown Canal between 1921 and 1929. These data are summarized in Table 13 and
show that monthly spills typically ranged from less than 5% to over 40% and were
highest in the winter and spring when streamflows were also higher.

75.  Due to the above variability and lack of detailed data during the period
of analysis, no attempt was made to correct the upstream diversions for spills, returns,
infiltration and ET. Nonetheless, the existing information indicates that these
corrections would be significant and would substantially lower the reconstructed flow
rates.

h Spills occur when anirrigator diverts more than can (or should) be conveyed through the canal. The extra
water is spilled into awasteway or otherwise returnsto the river.

' The GilaWater Commissioner administers the Globe Equity No. 59 Consent Decree which establishes the
guantity of certain surface water rights to divert water from the Gila River for irrigation in the Duncan-
Virden and Safford Valleys.
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E. Comparison to Other Estimates

76.  Two earlier studies were identified that reconstructed streamflows along
the Upper Gila River. In 1952, BOR published a report on the water supply of the
Lower Colorado River Basin. In that report, undepleted streamflows were calculated at
numerous gaging stations within the basin for the period 1914 through 1945. Flow
records were adjusted for depletions upstream of the gages including consumptive
uses, channel losses, and ET.

77.  In 1987, the USGS prepared a map of average annual runoff across the
United States. In preparing this map, gaging station records were used and also
adjusted for upstream diversions, in this case for the period 1951-1980. According to
Krug and other (1987, p.4), if the station records “indicated an amount of upstream
diversion, it was used to adjust the streamflow.” Since irrigation diversions were
commonly described in these records by the number of acres irrigated, upstream
diversions were quantified by multiplying the irrigated area “by the amount of water
typically used for irrigation in that area (minus an allowance for return flows).”

78.  Each of these earlier studies estimated the average or mean annual
undepleted flow at the four gaging stations that | evaluated. For comparison to these
estimates and as an independent check on my results, | calculated the median annual
undepleted flow at the gages based on summing my monthly reconstructions. Results
from the comparison are summarized in Table 14.

79. As expected and explained in paragraph 66, my median annual
reconstructed flows were lower than the average annual undepleted flow estimates at
two of the gaging stations (near Virden and near Solomonville). However, because |
did not correct the upstream diversions to avoid double counting, the differences were
minor and at the other two gaging stations (near Clifton and below Coolidge Dam) my
median annual reconstructed flows were actually greater than the average annual
undepleted flow estimates. Had some correction to these diversions been made, my
median values would likely have been less than the means in all cases and the
difference between the mean and median estimates would have been larger. In either
case, undepleted flows along the Upper Gila River are relatively small and, when
evaluated in the next section in terms of their depth and velocity, would not have been
suitable for commercial navigation.

VII. RIVER DEPTH AND VELOCITY RECONSTRUCTION

80.  The median monthly streamflows reconstructed in Section VI are used
in this section to reconstruct the depth and velocity of the Upper Gila River. The depth
and velocity of the stream prior to development were determined using hydraulic
rating curves developed at several points along the river. The rating curves are based
on USGS field discharge measurements and are presented in Attachment E.

81. By combining the reconstructed streamflows with the hydraulic rating
curves, it was found that undepleted flows along the Upper Gila River typically had a
mean depth of less than 2.0 feet and average velocities greater than 1.5 feet per second.
Flows were generally deeper and/or velocities were greater during the spring snowmelt
and summer monsoon, but even at those times, flow depths at most points typically
remained less than 2 feet. Such stream depths would not have supported commercial
boat travel in light of prior court decisions (e.g. United States v. Utah, discussed below
in paragraph 87) and certain navigability guidelines (see paragraph 89 below).
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82. As a further test of the susceptibility of the Upper Gila River to
commercial navigation, the reconstructed depths and velocities were analyzed using
the engineering methodology of Langbein (1962). This method considers stream depth
and velocity, among other factors, in assessing the feasibility of upstream boat travel.
Results from that analysis show that flow conditions along the Upper Gila River prior
to development would also not have supported upstream commercial navigation.

A. Depth

83.  To reconstruct the depth of undepleted streamflows along the Upper
Gila River, the median monthly flows reconstructed in Section VI were compared to
hydraulic rating curves that relate stream discharge to mean depth.! The rating curves
were developed based on hundreds of USGS field measurements taken over multiple
years during the analysis period. Attachment E presents rating curves for each of the
four USGS stations where streamflows were reconstructed. Also in this appendix are
rating curves developed for four additional gaging stations on the Upper Gila River.
The additional stations include a gage at York, located within Duncan Valley and
upstream of the station near Clifton; a gage below Bonita Creek, located in the lower
Gila Box and upstream of the station near Solomonville; and, gages near Ashurst and
at Calva, both located in the central Safford Valley upstream of the gage at Coolidge
Dam. Figure 2 shows the location of all stations.

84.  The additional gaging stations were used to evaluate predevelopment
stream depths and velocities at intermediate points where flows were not
reconstructed. Data were insufficient to reconstruct streamflows at these additional
stations, so flows reconstructed at the nearest downstream station were used. Routing
these reconstructed flows through the upstream station was justified since there were
no major cultural diversions between the stations. However, it was recognized that
during warmer months, evapotranspiration by riparian vegetation may decrease
streamflows from an upper to a lower station. For this reason and based on local
evapotranspiration studies performed by Gatewood and others (1950, pp.115, 117,
152-153 and 187), reconstructed flows were only routed upstream during the months
of November through April when water use by riparian vegetation is minimal.

85.  Results from reconstructing stream depths along the Upper Gila River
are summarized in Table 10. Mean flow depths typically remained less than 2.0 feet at
al stations and for all months evaluated. An exception was the gage below Bonita
Creek within lower Gila Box. The rating curve for this gage showed a relatively wide
range of stream depths for a given flow rate. This indicates that, although the river was
not braided at this point, its channel cross section was rather variable. As aresult, there
were months when typical flow depths here would have ranged between 1.1 to 2.2 feet
and between 1.5 to 2.5 feet.

86.  Note that the reconstructed stream depths listed in Table 10 represent
conditions at discrete points along the river where (and when) the channel was not
braided. However, as described in Section 111, portions of the river have historically
remained braided for years. In those areas, the channel would have been broader, sand
bars more common, and reconstructed stream depths less. Also, no attempt was made
to reconstruct the height of rapids that form locally within Gila Box. The size of these
rapids is expected to vary with flow and their location likely changes following large

I Also referred to as hydraulic depth, mean depth is equivalent to the average depth of the stream across the
channel cross-section.
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flood events. As noted by Fuller (2003, p.5-45), such conditions “may, in some cases,
preclude or at least hinder use by any boat, especially for travel in the upstream
direction.”

87.  When compared to the findings of the Special Master in United States v.
Utah, the mean stream depths reconstructed along the Upper Gila River indicate that
this reach of the river would not be found navigable in its ordinary and natural
condition prior to statehood. United Sates v. Utah, 283 U.S. 64, 51 S.Ct. 438 (1931).
In the Utah case, the Special Master determined that the San Juan River was not
navigable, afinding that the U.S. Supreme Court later adopted. Among the factors that
the Special Master cited in his report was the relatively shallow depth of the river
which he found had a mean depth of less than 2 feet during 167 days or over 5 months
of the year (Warren, 1930, pp.154-181). By comparison, along the Upper Gila River,
reconstructed stream depths were less than 2 feet for all months evaluated and at all
gaging stations except the one below Bonita Creek, as explained above. Since stream
depths were reconstructed based on median monthly flows, then during at least half of
the days each year, average stream depths were less than 2.0 feet at the Gila River
gage sites, a frequency of shallow flow conditions greater than observed for the San
Juan River. This comparison weighs even more for the non-navigability of the Upper
Gila River considering the conservative nature of my streamflow reconstructions (see
paragraphs 72 through 75).

88.  Also cited in the Special Master’s report were results from a “low water”
survey of the Green and Grand Rivers. The survey had been conducted by the War
Department in November 1908 to determine the navigability of the two Utah rivers and
v;/]hether their improvement by the Federal Government was advisable. The survey found
that:

“There are many ‘cross-overs in both rivers which have a depth of
between 2% and 3 feet during the low-water stage. This depth is sufficient
for light draft boats suitable to theserivers, and 3 feet is, therefore taken as
the governing low-water depth to be considered in improvement. The
maintenance of a greater depth is not warranted by the probable
commerce.” (Warren, 1930, pp.101-102)

The War Department determined that both rivers were navigable, a conclusion that the
Special Master indicated, while not binding on the United States:

“has a certain amount of relevancy. | find that (the) conclusions as to
depths, velocities, etc. are amply confirmed by the evidence in this suit
as to actual boat trips on these Rivers made by witnesses.” (Warren,
1930, p.130)

The Special Master, who ultimately also found both rivers to be navigable, determined
that the mean depths of the Green and Grand Rivers only fell below 3 feet during 53
days and 16 days of the year, respectively. These flows were considerably deeper than
those of the Upper Gila River inits ordinary and natural condition.

89. It is also helpful when reviewing the reconstructed stream depths for the
Upper Gila River to consider thresholds established by the State of Washington for
assessing the navigability potential of rivers. According to Magirl and Olsen (2009,
p.2), Washington considers streams with an mean depth of less than 2 feet “probably
not” navigable while streams with mean depths between 2 and 3.5 feet “may be
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(navigable) depending on (the) balance of factors.” Streams with mean depths greater
than 3.5 feet are considered “probably” navigable. The Upper Gila River is also non-
navigable in its ordinary and natural condition using these criteria.

B. Velocity

90. A similar procedure to that described above for stream depths was used
to reconstruct the velocity of undepleted flows along the Upper Gila River. In this
case, rating curves were developed based on the USGS field measurements that relate
discharge to average stream velocity. The rating curves are included in Attachment E
and results from these analyses are also summarized in Table 10.

91. At al gaging stations and for all of the months evaluated, the average
velocity of the reconstructed streamflows typically exceeded 1.5 feet per second.
Velocities were generally lower at the York and Clifton gages and higher at the other

ages where velocities typically exceeded 2.0 feet per second for most months. As
described below, these velocity data were used together with reconstructed stream
depths to assess the feasibility of upstream boat travel along the Upper Gila River.

C. Feasibility of Upstream Boat Travel

92.  This section concludes with an analysis of the feasibility of upstream
boat travel along the Upper Gila River based on the reconstructed flow depths and
velocities described above. Langbein (1962, p.W-23) determined that the ratio of the
force exerted by a vessel in motion to its weight (“specific tractive force”) was related
to whether upstream navigation was practical for commercial vessels on a river. He
found that rivers requiring a specific tractive force greater 0.002 were not being used
for navigation and for those requiring that this force range from 0.001 to 0.002,
navigation were “usually limited to ferry or short-run operations.”

93.  On page W-21 of his report, Langbein provides a figure which can be
used to determine specific tractive force based on stream depth and velocity. Using
this figure and the median reconstructed depths and velocities summarized in Table
10, | found that upstream navigation along the Upper Gila River would require specific
tractive forces at and above 0.002. Based on Langbein’s criteria, the river would not be
useful for upstream navigation and, at best, would be limited to “ferry or short-run
operations.”

94.  Langbein calculated the specific tractive force for several rivers in the
United States, including the San Juan River in Utah. He calculated that boats on the
San Juan would require a specific tractive force greater than 0.01 and, therefore, the
river would not be navigable using his criteria. This result is consistent with the
findings of Special Master Warren.

95. Asafinal comparison, | calculated the specific tractive force needed for
boats on the Colorado River using field measurements taken by the Wheeler Survey in
1875 and 1876 (Mueller and Marsh, 2002, p.10). At Fort Yuma, the specific tractive
force was found to be less than 0.001 at this time and at Fort Mohave it was between

K Attachment E also includes a rati ng curve for each gaging station that shows how the width of the Upper
GilaRiver varied with its discharge based on USGS field measurements.
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0.001 and 0.002.' Using Langbein’s criteria, upstream commercial boat travel would
have been feasible at Fort Yuma and marginal at Fort Mohave. As described above in
paragraph 55, these results are consistent with the 1865 memoria of the Arizona
legislature which requested federal funds to improve the channel of the Colorado River
between Fort Yuma and Fort Mohave for boat travel. The results are also consistent
with documented steamboat boat travel along the lower Colorado River during the mid
to late 1800s which, under normal (low water) conditions, would reach Hardyville
located just upstream of Fort Mohave (Arizona Historical Society, 2014).

VIII. BOATING

96.  This section describes prehistoric, historic and recent efforts to boat the
Upper Gila River. No evidence of prehistoric boating by native Americans was found.
Four historic accounts of boating the Upper Gila River were identified including three
accounts of one- and two-man parties floating down the river prior to 1900. The fourth
historic account involved using aferry to cross the river during a period of high flows.
Regarding recent efforts to boat the river, evidence has been presented to ANSAC on
th(? recreational use of the river by kayakers, canoeists and rafters, primarily within
GilaBox.

97.  Asindicated by the U.S. Supreme Court in PPL Montana, extensive and
continued historical use of a river for commercial purposes is the most persuasive
evidence of navigability. As to evidence of present-day boat use, the Court noted that
it:

“may be considered to the extent it informs the historical determination
whether the river segment was susceptible of use for commercial
navigation at the time of statehood. For the susceptibility analysis, it
must be determined whether trade and travel could have been conducted
‘in the customary modes of trade and travel on water’ over the relevant
river segment ‘in [its] natural and ordinary condition’...At a minimum,
therefore, the party seeking to use present-day evidence for title
purposes must show...the watercraft are meaningfully similar to those
in customary use for trade and travel at the time of statehood...If
modern watercraft permit navigability where the historical watercraft
would not...then the evidence of present-day use has little or no bearing
on navigability at statehood...Modern recreational fishing boats,
including inflatable rafts and lightweight canoes or kayaks may be able
to navigate waters much more shallow or with rockier beds than the
boats customarily used for trade and travel at statehood.” PPL Montana
v. Montana, 132 S.Ct. 1215, 1233-34 (2012)

98. The fact that the Upper Gila River was not used for commercial
navigation before substantial diversions occurred (see Section V) suggests that the few
historic attempts to float the river were a novelty by adventurers and not a reflection of
the practical utility of the river for trade and travel. Results from my undepleted flow
analysis (see Sections VI and VII) further support the conclusion that the river in its
ordinary and natural condition was not suitable for commercial boat travel. The recent

' on March 20, 1876, the Colorado River at Fort Y uma had a mean depth of 5.85 feet, an average velocity
of 2.8 feet per second, and a discharge of 7,659 cubic feet per second. On September 2, 1875, theriver at
Camp Mohave had a mean depth of 4.1 feet, an average velocity of 2.5 feet per second, and a discharge of
11,611 cubic feet per second.
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and current use of portions of the Upper Gila River by recreational boaters does not, in
my opinion, change this conclusion since the modern, low draft boats now in use are
not “meaningfully similar to those in customary use for trade and travel at the time of
statehood.” (PPL Montana, 132 S. Ct. at 1233).

A. Prehistoric

99.  According to Fuller (2003, p.2-23) “Archeological research has not
documented any use of the (Upper Gila) river for commercial trade and travel nor any
regular flotation of logs.”

B. Historic

100. Table 15 summarizes four historic accounts of boating along the Upper
Gila River. Included in the table is the month and year of the account, the type of boat
used and its length, if known, the boat’s cargo and number of passengers, and the
purpose and direction of the trip.

101. The earliest account of boating the Upper Gila River involved troops
from Fort Goodwin using araft to cross the river near their post. The crossing occurred
in March 1869, a month when flows on the river are typically high due to snowmelt
(see Table 10). In addition and as reported to The Weekly Arizona Miner (1869),
heavy rains had occurred before the crossing and there had been a “good deal of rain
(that) month...the Gila (was) pretty high.”

102. The three other historic accounts of boating the Upper Gila River
occurred during the winter or early spring of 1886, 1891 and 1895. The purposes of
these trips were prospecting, hunting/trapping and recreation, respectively. Each
boating party consisted of a one- or two-man crew and the only known cargo was their
supplies. One boat was referred to as a “dugout” and a second as “flat-bottomed,” 18
feet long by 3.5 feet wide. Both are considered small, low-draft boats. The type and
length of the third boat is unknown. All three trips began at or above Clifton and
proceeded downstream with each boat reportedly capsizing, at least two in the canyons
below Coolidge Dam.

103. Taken together, these historic accounts do not demonstrate that the
Upper Gila River was reliably used or could have been used for trade or travel prior to
statehood. When the troops from Fort Goodwin used a raft to cross the stream, the
river was running high due to snowmelt and recent rains and not in its ordinary and
natural condition. Considering that only three other historic accounts of boating this
portion of the river were identified, all of which were downstream floats, there is no
evidence of extensive or continued use of the river at that time for commercial
purposes.

C. Recent

104. Recent accounts of boating the Upper Gila River were summarized by
Fuller (2003, pp.6-4 through 6-6). The purpose of these trips was (and continues to be)
recreational. Most trips occur in the winter and spring and utilize canoes, kayaks and
inflatable rafts. Inner tubes are also used, particularly during low flows in the summer.
Boaters often put in at the east entrance to the Gila Box National Riparian
Conservation Area (NRCA) and take out at its west entrance. Depending on flow
conditions, the reach extending from the Gila River headwaters in New Mexico
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through the Duncan Valley can also be floated. Anderson and Hopkinson (1982) do
not recommend recreational boating below Gila Box in Safford Valley due to
numerous obstructions in the form of barbed wire fences.

105. According to Southwest Paddlers (2009), there are no outfitters or
shuttle services located on or near this section of the Gila River so they recommend
that boaters “bring everything you need and be prepared to run your own shuttles.”
Commercial rafting trips have been reported in the past, but these were limited to the
GilaBox reach and occurred during optimum flow conditions in the late spring (Fuller,
2003, pp.6-4 and 6-6).

106. Guidelines on floating the river through Gila Box were published by the
website Great Outdoor Recreation Pages and reproduced in Fuller (2003, pp. A-1 and
A-2). The guidelines recommend that canoes and inflatable kayaks be used when flows
in the river range from 150 to 500 cfs. At these flows, the river reportedly narrows
considerably with “nice chutes with some white water” but “floaters may have to pull
their boats through short shallow stretches.” When flows increase to 500 to 1,500 cfs,
Gila Box can be run with 14 foot or smaller river rafts, inflatable and hard shell
kayaks, and by experienced canoeists. These higher flows are reportedly suitable for
canoeists and novice inflatable kayakers but larger river rafts “will have to maneuver
frequently to find deep water to float.”

107. The above guidelines are consistent with those provided by Southwest
Paddlers (2009). For the reach from Virden, New Mexico to Solomonville, Southwest
Paddler states “ At lower to moderate levels (the Gila River) is great in canoes, kayaks
and inflatable kayaks, while at moderate to high levelsit is best suited for experienced
kayakers and rafters. Rafts need a flow of at least 500 cfs for a decent trip with
minimal dragging.”

108. It is clear from these guidelines and the evidence presented to ANSAC
that single or double-person canoes and kayaks can currently float this portion of the
Upper Gila River during some months of the year. Using existing USGS gage data,
Fuller (2003, p.5-43) calculated that flows near the upstream end of Gila Box average
about 206 cfs with a median flow of 80 cfs. Near the downstream end of Gila Box,
these flows average 433 cfs with a median flow of 174 cfs. Such average and median
flows would not, however be conducive to commercial boating, which explains why
those trips are often limited to optimal flow conditions that occur some years during
snowmelt in the late spring.

109. In November 2005, Jon Colby of Cimarron Adventures and River
Company (Cimarron) testified before ANSAC that he had guided river trips through
Gila Box. | contacted Mr. Colby, who still manages Cimarron, in February 2014 and
he stated that he no longer offers trips along the Upper Gila River, indicating that they
were not frequent enough to be commercially viable. He was unaware of anyone who
currently leads boating trips through Gila Box.

110. GilaOutdoor, alocal outfitter in Thatcher, previously rented canoes and
provided a shuttle service for Gila Box boaters. When | contacted the outfitter in
February 2014, they indicated that they no longer provide this service nor apparently
does anyone else in the area. This was confirmed through my discussions with the
local office of the Bureau of Land Management who manages the Gila Box RNCA.
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111. ANSAC has been presented with evidence that shows portions of the
Upper Gila River being used by recreational boaters for non-commercial purposes.
What has not been presented is evidence of sustained use of the river by commercial
boating operations. As a result, these recent boating accounts do not support the
contention of the navigability proponents that the Upper Gila River was susceptible to
use for commercial navigation at statehood

IX. CONCLUSIONS

112. It is my opinion that, in its ordinary and natural condition, the Upper
Gila River was neither navigable nor susceptible to navigation at and prior to
statehood.

113. It is also my opinion that if the Upper Gila River is divided into
segments, which I recommend, none of the segments would have been navigable in
their ordinary and natural condition.

114. 1 base these opinions on my review of existing and supplemental
evidence presented in this declaration including, but not limited to: (a) channel
geomorphology; (b) observed predevelopment streamflow conditions; (c) early
transportation needs in the area; (d) reconstruction of the ordinary flow, depth and
velocity of the river prior to development; and (e) past and recent efforts at boating.

I declare under penalty of perjury that, to the best of my-knowledgey the foregoing is true
and correct.

+h :
Executed on this\G _ day of May, 2014.

RICHARD T. BURTELL

Plateau Resources LLC 23 May 2014




Upper Gila River Navigability Determination

REFERENCES

Anderson, F. and Hopkinson, A., 1982. Rivers of the Southwest: A Boaters Guide to the
Rivers of Colorado, New Mexico, Utah, and Arizona. Pruett Publishing, Boulder,
Colorado.

Arizona Department of Water Resources, 1999. Technical Assessment of the San Carlos
Apache Tribe Water Rights Settlement. Phoenix.

Arizona Historical Society, 2014. Colorado River Ports. Display at the Arizona History
Museum, Tucson.

Brandes, R., 1960. Frontier Military Posts of Arizona. Dale Stuart King, Globe, Arizona.

Burkham, D.E., 1972. Channel Changes of the Gila River in Safford Valley, Arizona,
1846-1970. U.S. Geologic Survey Professiona Paper 655-G.

Carmichael, N. and Kiddle, J., 1924. Development of Mine Transportation in Clifton-
Morenci District. Transactions of the American Institute of Mining and
Metallurgical Engineers.

Chamberlain. W.H., 1945. From Lewisburg to California in 1849, Notes from the Diary
of William H. Chamberlain. Edited by L.B. Bloom, New Mexico Historical
Review, v.20, nos. 2 and 3.

Colquhoun, J., 1924. The Early History of the Clifton-Morenci District. John Murray,
London.

Davis, G.P., 1982. Man and Wildlife in Arizona: The American Exploration Period,
1824-1865. Arizona Game and Fish Department, Phoenix.

Dunning, C.H, 1959. Rock to Riches. Southwest Publishing Company, Inc.

Emory, W.H., 1848. Notes of a Military Reconnaissance, from Fort Leavenworth, in
Missouri, to San Diego, in California, Including Part of the Arkansas, Del Norte,
and Gila Rivers. U.S. 30" Congress, First Session, Executive Document No. 41.

JE Fuller/ Hydrology & Geomorphology, Inc. (Fuller), 2003. Arizona Stream
Navigability Study for the Upper Gila River, Safford to the State Boundary and
San Francisco River, Gila River Confluence to the Sate Boundary. Original
prepared by SFC Engineering Company in June 1997; revised by Fuller in June
2003.

Gatewood, J.S., Robinson, T.W., Colby, B.R., Hem, J.D., and Halpenny, L.C., 1950. Use
of Water by Bottom-Land Vegetation in Lower Safford Valley, Arizona. U.S.
Geological Survey Water-Supply Paper 1103.

Plateau Resources LLC 24 May 2014



Upper Gila River Navigability Determination

GilaWater Commissioner, 2012. Distribution of Waters of the Gila River, 2011.
. 1945. Distribution of Waters of the Gila River, 1944.
. 1944. Distribution of Waters of the Gila River, 1943.
__,1943. Distribution of Waters of the Gila River, 1942.
__,1937. Distribution of Waters of the Gila River, 1936.

Green, R.B., 1955. On the Arkansas Route to California in 1849, the Journal of Robert B.
Green of Lewisburg, Pennsylvania. Edited by J.O. Oliphant, Bucknell University
Press.

Griffin, J.S., 1943. A Doctor Comes to California, the Diary of John S Griffin, Assistant
Surgeon with Kearny's Dragoons, 1846-1847. Notes by G.W. Ames, California
Historical Society, San Francisco.

Hapenny, L.C., Babcock, H.M., Morrison, R.B. and Hem, J.D., 1946. Ground-water
Resour ces of the Duncan Basin, Arizona. Prepared by the U.S. Geological Survey
in cooperation with Arizona State Land Department.

Halpenny, L.C. and others, 1952. Ground Waters in the Gila River Basin and Adjacent
Areas, Arizona — A Summary. Prepared by the U.S. Geological Survey in
cooperation with the Underground Water Commission of Arizona.

Huckleberry, G., 1993. Historical Geomorphology of the Gila River. Report submitted to
CH2MHIill as part of the Arizona River Navigability Project.

Johnston, A.R., 1848. Journal of Captain A.R. Johnston, First Dragoons. In Emory’s
Notes (see above).

Jones, R., 1869. Letter to General Fry regarding inspection of Camp Goodwin. Dated
May 2, 1869.

Krug, W.R., Gebert, W.A., and Graczyk, 1989. Preparation of Average Annual Runoff
Map of the United Sates, 1951-1980. U.S. Geological Survey Open-File Report
87-535.

Langbein, W.B., 1962. Hydraulics of River Channels as Related to Navigability. U.S.
Geological Survey Water-Supply Paper 1539-W.

Littlefield, D.R., 2013. Assessment of the Navigability of the Gila River Between the
Mouth of the Salt River and the Confluence with the Colorado River Prior to and
on the Data of Arizona's Statehood, February 14, 2012. Revised and updated
report.

Plateau Resources LLC 25 May 2014



Upper Gila River Navigability Determination

Magirl, C.S. and Olsen, T.D., 2009. Navigability Potential of Washington Rivers and
Streams Determined with Hydraulic Geometry and a Geographic Information
System. U.S. Geological Survey Scientific Investigation Report 2009-5122.

Meko, D.M. and Hirschboeck, K.K, 2008. The Current Drought in Context: A Tree Ring
Based Evaluation of Water Supply Variability for the Salt-Verde River Basin.
Prepared by the Laboratory of Tree-Ring Research, University of Arizona, for Sa
River Project.

Miller, D.A., 1989. Soldiers and Settlers, Military Supply in the Southwest, 1861-1865.
University of New Mexico Press.

Mueller, G.A. and Marsh, P.C, 2002. Lost, A Desert River and Its Native Fishes: A
Historical Perspective of the Lower Colorado River. U.S. Geological Survey
Information and Technology Report 2002-0010.

Mussetter, R.A., 2014. Declaration, Navigability of the Gila River between the Arizona-
New Mexico Sateline and the Confluence with the Colorado River. Prepared by
TetraTech on behalf of Salt River Project.

Pattie, J.O., 1905. The Personal Narrative of James O. Pattie of Kentucky. Edited by
R.G. Thwaites, Arthur H. Clark Company.

Patton, JM., 1945. The History of Clifton. Masters Thesis, University of Arizona,
Tucson.

Secretary of War, 1869. Report of the Secretary of War, Being Part of the Message and
Documents Communicated to the Two Houses of Congress at the Beginning of the
Second Session of the 49" Congress. Volume |, Government Printing Office,
Washington.

, 1867. Report of the Secretary of War, Part I. In Message of the President of the
United States and Accompanying Documents, to the Two Houses of Congress at
the Commencement of the Second Session of the 40™ Congress. Government
Printing Office, Washington.

Southwest Paddlers, 2009. Gila River, Virden (NM) to Solomon, ~65 miles. Report by
Marc W. McCord, downloaded in January 2014 at http://southwestpaddler.com/
docd/gila2.html.

Southworth, C.H., 1919. Report on the San Carlos Irrigation Project and the History of
Irrigation Along the Gila River. Appendix A, Hearing before the Commissioner
on Indian Affairs on the Condition of Various Tribes of Indians, House of
Representatives, 66" Congress.

Plateau Resources LLC 26 May 2014



Upper Gila River Navigability Determination

Territory of Arizona, 1866. Acts, Resolutions and Memorials, Adopted by the Second
Legidlative Assembly of the Territory of the Arizona. Office of The Arizona
Miner, Prescott.

The Arizona Citizen, 1877a. The Clifton Copper Mines (letter to the editor from Henry
Leszinsky). Florence, December 28, 1877.

, 1877b. Clifton. Florence, July 21, 1877.

The Arizona Sentinel, 1895. Four Hundred Miles, Down the Gila River — Incidents of the
Trip. Yuma, March 9, 1895.

The Arizona Silver Belt, 1886. Territorial Topics. April 3, 1886.
The Weekly Arizona Miner, 1869. Letter from Camp Goodwin. Prescott, April 10, 1869.

Tombstone Prospector. 1891. Down the Gila, Adventurous Trip of Two Men in a Boat
(story from Yuma Times). Tombstone, April 19, 1891.

Turner, H.S., 1966. The Original Journals of Henry Smith Turner, with Stephen Watts
Kearny to New Mexico and California, 1846-1847. Edited by D.L. Clarke,
University of Oklahoma Press.

Turner, S.F. and others, 1946. Ground-water Resources and Problems of the Safford
Basin, Arizona. Prepared by the U.S. Geological Survey in cooperation with
Arizona State Land Department.

U.S. Army Corps of Engineers, 1962. Clifton topographic map, 1:250,000 scale. Army
Map Service.

, 1954. Mesa and Silver City topographic maps, 1:250,000 scale. Army Map
Service.

U.S. Bureau of Reclamation (BOR), 2004. Upper Gila River Fluvial Geomorphology
Sudy, Final Report, Arizona. Technical Service Center, Denver, Colorado.

, 1952. Report on Water SQupply of the Lower Colorado River Basin. Project
Planning Report, Region 3.

U.S. Census, 1932. Fifteenth Census of the United Sates: 1930, Population. Volume 111,
Parts| and I1.

Plateau Resources LLC 27 May 2014



Upper Gila River Navigability Determination

U.S Geological Survey (USGS), 2014a. Early photographs at streamflow gaging stations
in Arizona. Water Science Center, Tucson.

, 2014b. Early field measurement records for streamflow gaging stations in
Arizona. Water Science Center, Tucson...

, 2013. National Water Information System — Surface Water. Accessed in fall
2013 at http://waterdata.usgs.gov/nwis/sw.

, 1947. Surface Water Supply of the United States, 1945, Part 9, Colorado River
Basin. Water-Supply Paper 1039.

, 1921. Surface Water Supply of the United States, 1917, Part I X. Colorado River
Basin. Water-Supply Paper 459.

, 1901. Twenty-first Annual Report of the United Sated Geological Service to the
Secretary of the Interior, 1899-1900, Part 1V, Hydrography. Government Printing
Office, Washington.

Warren, C. 1930. Report of the Special Master, the United Sates of America,
Complainant, v. The Sate of Utah. Supreme Court of the United States, October
Term, 1930, No.14, Original.

Weech, H., 1931. Our Pioneer Parents, Autobiography of Hyrum Weech.

Weekly Miner, 1872. Letter from Gov. Safford. Prescott, August 31, 1872.

Plateau Resources LLC 28 May 2014



Upper Gila River Navigability Determination

TABLES

Plateau Resources LLC May 2014



Upper Gila River Navigability Determination

TABLE 1 - PRE-1880 ACCOUNTS OF UPPER GILA RIVER STREAMFLOW CONDITIONS?

DATE

DESCRIPTION

SOURCE

REFERENCE

COMMENTS

HEADWATERS THROUGH DUNCAN-VIRDEN

VALLEY (Seg

ment A and upstream)

"On the morning of the 13th we started early, and crossed the river, here a
beautiful clear stream about thirty yards in width, running over a rocky

Numerous river crossings indicate a relatively

December 1824 bottom...made but little advance this day, as bluffs came in so close to the Pattie (1905, p.87) shallow stream
river, as to compel us to cross it thirty-six times"
"Its section, where we struck it...was 50 feet wide and an average of two feet
deep...we crossed the river, its large round pebbles and swift current causing Emory (1848, p.61) Relatively shallow river depth noted in fall.
the mules to tread wearily."
October 1846  [The howitzers arrived, and we marched at 10, crossing the Gila several
times, as we move down it for four miles; we then crossed it, and made a Johnston (1848, p.581) Numerous river crossings with wagons indicate a
circuit of 14 miles to the south side, to get around a canyon through which the P relatively shallow stream
river flows..."
At thls ponr_1t (the Gila Rl"lver) is about 12 yards wide and 18 inches deep...Itis (1945, p.160)  |Relatively shallow river depth noted in summer.
a swift flowing stream...
July 1849 Chamberlain

"We crossed the river three times to-day...We are encamped at the point
(above Gila Box)."

(1945, p.162)

Numerous river crossings indicate a relatively
shallow stream.

GILA BOX (Segment B)

The stream, we discovered, carried as much water as the Helay, heading

Discharge of the Gila and San Francisco Rivers

January 1825 north. We called it the River St. Francisco. Pattie (1905, p-90) appeared similar.
According to Griffin (1943, p.26), on the day
"The Gila at this place is much swollen by the affluence of the three streams Eg;n,{:o?;:f;;ugsﬁftﬁ?e;nz d7fth|)s tr?c?vrvergia;\?n A
October 1846 |just mentioned (San Francisco River and Eagle and Bonita Creeks) and its Emory (1848, p.67) few days wet weather vgill ijse up the remainde%of
cross section here is about 70 feet by 4. our animals..." This likely also explains the
increased river depth Emory observed.
"As it is wet we leave camp about 1/2 past 9 to start on his Satanic Majesties River crossing indicates a relatively shallow
turnpike. We start upon it by crossing the river and commence ascending from Green (1955, p.60) stream 9 y
it..." '
"...we finally groped our way to the river, whither it led us, crossed over and
encamped...From the amount of drift and other indications, the Gila rises to a (1945, p.163) |Wet and dry season flows are differentiated.
great height during the wet season."
July 1849 "After a long but pretty gradual descent we again reached the water of the Chamberlain
Gila and traveled down the stream crossing it nine times, when we emerged (1945, p.163)
upon a flow, which widened out, and is covered with mezquite and other P
bushes..." Numerous river crossings indicate a relatively
shallow stream
"The distressed New York company has just passed our camp instead of
going off to the mountains above they kept the river all the way saved 10 Green (1955, p.60)
miles of distance & recrossed the river 54 times."
"Our Indian guide advised returning by following down the Francisco and Gila
to old Camp Goodwin. It has always been the impression that the Gila Canon
from the mouth of the Francisco down, was impassable, but as the Indian
late Julv - earl seemed confident it could be done, and to retrace our steps was to insure two Weekly Miner Former Governor of Arizona Territory; indicates
Au us); 1872y or three days of hunger, we determined to take the chances; and, true to his Safford (18y72) river is typically shallow but becomes deeper
g word, he did take us through. We were compelled to cross the river many during the monsoon when he travelled down it.
times and, as the water was high, had considerable swimming to do, but at an
ordinary stage of the water, there is not the least difficulty in passing with a
cavalry company through this canon."
SAFFORD VALLEY (Segment C)
"...the Rio Gila, which in consequence of the accession it has received from
the tributaries mentioned in our last day's travel has become a much more Turner (1966, p.94)
rapid and deep stream...” Recent rains and inflows from the San Francisco
October 1846  [The Gila is getting to be much larger - still not deep fording." Johnston (1848, p.586)  |and Eagle and Bonita Creeks both explain the
deeper stream observed at this point.
'The River at this point is some §0 yds broad _and very rapid and qf'Jlte deep it Griffin (1943, p.27)
is cloudy, and has been raining in the mountains to our left all day.
" (The Gila River was) sandy under smooth stretches of water while slight Chapin was commander of Camp Goodwin and
rapids occur at intervals of one or two miles - no rocks in place are found in . Burkham (1972, pin’ . P
1867 . . ) Chapin made his observations near present day
the river, the channel of water being 50 feet broad with an average depth of 2 p.G5) Geronimo;, relatively shallow river depth noted
feet." ' '
"The trail led to the river opposite Fort Thomas. The river was swollen by the
melting snow and to cross it we had to swim our horses. The Gila then was a
stream with well defined banks and sloping graveled bottom. It was about four
to six rods wide. The stream was running very swiftly, which made swimming
very difficult, but we cross in safety...We camped for the night, a few miles )

February 1879 | Jhove San Jose and next day, crossed over to the river...When we came to (1931, pp-14-15) lincreased flows in February caused by snow melt;
the river, we found it running very high. We tried in two places to cross it, butit|  \weech Weech returns a month later with wagons and
swept the horse down and they could not swim across it. So we went up the livestock and crosses the Gila River again with
stream to a ford, where the wagons crossed. Here it is fordable and were apparently no difficulty.
crossed over and went on up the river."

"We traveled twelve miles, all down hill, crossed the river and traveled up for
March 1879 |several miles and camped. We laid over the next day, so that the sore-footed (1931, p.16)

oxen, cows and young stock might rest."

BELOW SAFFORD DAM TO SAN PEDRO RIVER (downst

ream of Segment

C)

November 1846

"Followed down the Gila through the canon for four miles, cross the river
repeatedly; the high water mark was frequently above our heads on the
rocks...crossed the Gila three miles from (our) camp (on the San Pedro
River)...we kept down the right bank of the Gila until we entered the fifth
canon, where we crossed it frequently...about six miles below the San
Pedro...the (Gila) river is slightly larger here than where we first saw it,
although we were told otherwise; it has about 18 inches water on the shoals
here, and canoes might pass down it very readily, and good sized boats, if it
was not for the round rocks in its bed."

Johnston

(1848, pp.592-593)

First mention by Johnston of potential to boat the
Gila River; relatively shallow depth and numerous
wagon crossings noted.

Notes:

& Most of the historic accounts in this table represent a period when cultural impacts on Upper Gila River streamflows were minimal. As indicated in Table 2, from the 1820's
through 1872, less than a few hundred acres were being irrigated at any one time. Since then irrigation by American settlers increased rapidly and, when Weech visited
and settled in the Safford Valley during 1879, irrigated acreage along the Upper Gila River and its tributaries approached 5,000 acres.
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TABLE 2 - HISTORIC IRRIGATED ACREAGE ALONG THE UPPER GILA RIVER AND ITS TRIBUTARIES

REPORTED IRRIGATED ACREAGE Reference in
STREAM Southworth
1872 1873 1875 1876 1880 1883 1885 1890 1895 1900 1905 (1919)
Gila River Headwaters
. a 0 0 0 0 0 149 1,386 2,221 3,489 3,489 3,696 p.211
(above Virden)
Duncan-Virden Valley 0 0 5044 8 250 NA 687 1,469 2,551 3,662 4,654 p.38
San Francisco River®” 60 65 65 65 456 456 1,008 1,127 1,468 1,706 1,706 pp.205, 208
Eagle Creek® 0 0 0 0 0 0 0 117 117 217 264 p.201
Safford Valley 32¢ 80¢ 1,180 NA 4,895 NA 11,221 16,110 18,373 21,146 23,408 p.43
San Carlos Apache
Reservation (along the Not 100 200 340 70 560 560 1,450 1,250 2,000 835
Gila River)° 177
lla River) reported® P
San Carlos River® 0 30 50 30 240 240 400 450 500 450

NA = not available.

Notes:
& Based on the year that canals along the stream were first constructed; associated acreage was determined by Southworth in 1914. If no irrigation was reported in a given
year, the cultivated acreage previously reported was used.
® Includes the Blue River.
© 1885, 1890 and 1905 acreages were unavailable so values from 1884, 1889 and 1904 were substituted, respectively.
4 Based on the priority date of decreed acreage in this area, as determined by the Gila Water Commissioner (2012, Plate 30).
° Probably less than 100 acres; Americans traveling along the Upper Gila River prior to 1872 noted numerous Indian ruins, but no active irrigation.
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TABLE 3. RECONSTRUCTED NATURAL AND ORDINARY STREAMFLOWS IN THE GILA RIVER NEAR VIRDEN,
NEW MEXICO (1927-1934)*

FLOW MEDIAN MONTHLY FLOW (in cubic feet per second)
COMPONENT Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
L
Reconstructed flows not corrected for canal spills, irrigation returns, infiltration and riparian evapotranspiration :
USGS Gage 09432000° 94 108 239 184 116 32 74 191 112 93 99 99
Irrigation di i
frigation diversions 59.7 67.3 75.7 97.8 92.7 48.0 58.1 51.8 51.8 56.6 60.4 55.9
upstream of gage
Reconstructed Total: *| 153.7 175.3 314.7 281.3 208.7 80.0 132.1 242.3 163.3 149.6 159.4 154.9
Notes:

# Natural streamflows were reconstructed at USGS Gage 09432000 by adding upstream diversions to gaged flows over a common period of record. Median flows
were calculated as a measure of ordinary streamflow conditions.

® Assumes that none of the water diverted for irrigation returned to the river via surface runoff or baseflow and was measured at the gage. Also assumes that none

of the water added back to the river would have been lost naturally to evapotranspiration or infiltration before reaching the gage site. Both assumptions are unlikely
and result in an overestimation of the reconstructed flows.

¢ 1927-1934 daily streamflow data were compiled by USGS (2013); see Figure 2 for a map of the gage site.
d Table 7 lists the data sources used to estimate these upstream irrigation diversions.

¢ Domestic water use upstream of the Virden gage was considered insignificant and likely totaled less than 1 cfs (724 acre-feet per year) during the period. Census

data indicate that the local population was approximately 1,000 in 1930 (U.S. Census, 1932). Assuming a rate of 100 gallons per capita per day and no returns to
the river, this water consumption would have totaled about 110 AFA (0.15 cfs).
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TABLE 4 - RECONSTRUCTED NATURAL AND ORDINARY STREAMFLOWS IN THE GILA RIVER NEAR

CLIFTON, ARIZONA (1928-1933)°

FLOW MEDIAN MONTHLY FLOW (in cubic feet per second)
COMPONENT Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
L
Reconstructed flows not corrected for canal spills, irrigation returns, infiltration and riparian evapotranspiration :
USGS Gage 09442000° 102 117 230 163 69 24 57 195 79 88 105 107
Irrigation diversions
'gafion AIVErsIons = |- g9 5 67.3 75.7 97.8 92.7 48.0 58.1 51.8 51.8 56.6 60.4 55.9
upstream of Virden gage
Irrigation di i in th
mgafion dversions INMe} 575 | 1209 | 1360 | 1757 | 1666 | 863 | 1043 | 930 930 | 1017 | 1084 | 1004
Duncan-Virden Valley
Reconstructed Total:'| 268.9 305.2 441.8 436.5 328.3 158.3 219.4 339.8 223.2 246.4 273.8 263.4
Notes:

# Natural streamflows were reconstructed at USGS Gage 09442000 by adding upstream diversions to gaged flows over a common period of record. Median flows
were calculated as a measure of ordinary streamflow conditions.

® Assumes that none of the water diverted for irrigation returned to the river via surface runoff or baseflow and was measured at the gage. Also assumes that

none of the water added back to the river would have been lost naturally to evapotranspiration or infiltration before reaching the gage site. Both assumptions are
unlikely and result in an overestimation of the reconstructed flows.

¢ 1928-1933 daily streamflow data were compiled by USGS (2013); see Figure 2 for a map of the gage site.
d Table 7 lists the data sources used to estimate these upstream irrigation diversions.
€ Table 8 lists diversion data for ditches and canals in the Duncan-Virden Valley during the period.

" Domestic water use upstream of the Clifton gage was considered insignificant and likely totaled less than 1 cfs (724 acre-feet per year) during the period. Census

data indicate that the local population was approximately 2,700 in 1930 (U.S. Census, 1932). Assuming a rate of 100 gallons per capita per day and no returns to
the river, this water consumption would have totaled about 297 AFA (0.41 cfs).
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TABLE 5 - RECONSTRUCTED NATURAL AND ORDINARY STREAMFLOWS IN THE GILA RIVER NEAR
SOLOMONVILLE, ARIZONA (1921-1933)%

FLOW MEDIAN MONTHLY FLOW (in cubic feet per second)
COMPONENT

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Reconstructed flows not corrected for canal spills, irrigation and mining returns, infiltration and riparian evapotranspiration

USGS Gage 09448500° 209 194 348 329 165 78 192 440 235 163 192 213

Irrigation diversions

) d 59.7 67.3 75.7 97.8 92.7 48.0 58.1 51.8 51.8 56.6 60.4 55.9
upstream of Virden gage
Irrigation diversions in the
g i o 107.2 120.9 136.0 175.7 166.6 86.3 104.3 93.0 93.0 101.7 108.4 100.4
Duncan-Virden Valley
Irrigation diversions along
. o 39.9 45.0 50.6 65.4 62.0 321 38.8 34.6 34.6 37.9 40.3 374
the San Francisco River
Irrigation diversions along
7.0 7.9 8.9 11.5 10.9 5.7 6.9 6.1 6.1 6.7 7.1 6.6

Eagle Creek®

Mining diversions along
the San Francisco River 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8
and Eagle Creek'
Reconstructed Total: ®| 436.7 449.0 633.2 692.7 511.0 263.9 413.9 639.3 433.7 379.7 422.0 427.2
Notes:

# Natural streamflows were reconstructed at USGS Gage 09448500 by adding upstream diversions to gaged flows over a common period of record. Median flows
were calculated as a measure of ordinary streamflow conditions.

® Assumes that none of the water diverted for irrigation or mining returned to the river via surface runoff or baseflow and was measured at the gage. Also assumes that
none of the water added back to the river would have been lost naturally to evapotranspiration or infiltration before reaching the gage site. Both assumptions are
unlikely and result in an overestimation of the reconstructed flows.

¢ 1921-1933 daily streamflow data were compiled by USGS (2013); see Figure 2 for a map of the gage site.

9 Table 7 lists the data sources used to estimate these upstream irrigation diversions.

® Table 8 lists diversion data for ditches and canals in the Duncan-Virden Valley during the period.

f Annual reports from the Gila Water Commissioner state that Phelps Dodge diverted approximately 10,000 AFA (13.8 cfs) from the San Francisco River and Eagle
Creek during 1942-1944 for its mining operations in the area. For purposes of reconstructing Gila River streamflows, this rate of water use was assumed in 1930 but
likely overestimates the actual use at that time due to increased copper production during World War |lI.

9 Domestic water use upstream of the Solomon gage was considered insignificant and likely totaled less than 1 cfs (724 acre-feet per year) during the period. Census
data indicate that the local population, not including the mining towns of Morenci, Clifton, and Metcalf, was approximately 3,000 in 1930 (U.S. Census, 1932).
Assuming a rate of 100 gallons per capita per day and no returns to the river, this water consumption would have totaled about 330 AFA (0.46 cfs).
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TABLE 6 - RECONSTRUCTED NATURAL AND ORDINARY STREAMFLOWS IN THE GILA RIVER BELOW
COOLIDGE DAM, ARIZONA (1921-1928)%

FLOW MEDIAN MONTHLY FLOW (in cubic feet per second)
COMPONENT

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Reconstructed flows unadjusted for canal spills, irrigation and mining returns, infiltation and riparian evapotranspiration

USGS Gage 09469500° 184 101 99 54 20 1 11 203 101 48 71 189

Irrigation diversions

) 4| 59.7 67.3 75.7 97.8 92.7 48.0 58.1 51.8 51.8 56.6 60.4 55.9
upstream of Virden gage
Irrigation diversions in the
. e 107.2 120.9 136.0 175.7 166.6 86.3 104.3 93.0 93.0 101.7 108.4 100.4
Duncan-Virden Valley
Irrigation diversions alon
oat N .I ) dg 39.9 45.0 50.6 65.4 62.0 321 38.8 34.6 34.6 37.9 40.3 37.4
the San Francisco River
Irmigation diversions along| - 7.9 8.9 115 10.9 5.7 6.9 6.1 6.1 6.7 71 6.6

Eagle Creek®

Mining diversions along
the San Francisco River 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8
and Eagle Creek'

Irrigation diversions in the

g 329.8 328.6 448.1 332.2 194.3 138.3 265.2 304.0 246.7 258.9 292.9 317.3
Safford Valley

Irrigation diversions along

. g 7.9 9.0 10.1 13.0 12.3 6.4 7.7 6.9 6.9 7.5 8.0 7.4
the San Simon River
Domestic and industrial
.I ) : hu I 2.1 21 2.1 2.1 2.1 2.1 21 2.1 21 2.1 2.1 2.1
diversions
Reconstructed Total: 751.5 695.6 844.5 765.5 574.8 333.7 508.0 715.3 555.9 533.3 604.0 730.0

Notes:

# Natural streamflows were reconstructed at USGS Gage 09469500 by adding upstream diversions to gaged flows over a common period of record. Median flows
were calculated as a measure of ordinary streamflow conditions.

® Assumes that none of the water diverted for irrigation, mining, and domestic use returned to the river via surface runoff or baseflow and was measured at the gage.
Also assumes that none of the water added back to the river would have been lost naturally to evapotranspiration or infiltration before reaching the gage site. Both
assumptions are unlikely and result in an overestimation of the reconstructed flows.

¢ 1920-1928 daily streamflow data were compiled by USGS (2013); see Figure 2 for a map of the gage site.

9 Table 7 lists the data sources used to estimate these upstream irrigation diversions.

¢ Table 8 lists diversion data for ditches and canals in the Duncan-Virden Valley during the period.

 Annual reports from the Gila Water Commissioner state that Phelps Dodge diverted approximately 10,000 AFA (13.8 cfs) from the San Francisco River and Eagle
Creek during 1942-1944 for its mining operations in the area. For purposes of reconstructing Gila River streamflows, this rate of water use was assumed in 1930 but
likely overestimates the actual use at that time due to increased copper production during World War Il. Circa 1914, Southworth (1919, p.200) reported that water for
the mining camps in Clifton and Morenci were supplied by a pumping plant on Eagle Creek that delivered 2 million gallons per day (2,240 AFA or 3.1 cfs).

9 Table 9 lists diversion data for ditches and canals in the Safford Valley during the period. Includes San Carlos Apache Tribe diversions along the Gila and San
Carlos Rivers.

" Census data indicate that the local population upstream of Coolidge Dam, not including the mining towns of Morenci, Clifton, and Metcalf, was approximately 12,100
in 1930 (U.S. Census, 1932). Assuming a rate of 100 gallons per capita per day and no returns to the river, this water consumption would have totaled about 1,330
AFA (1.8 cfs). Halpenny and others (1952, p.48) reported that, in 1949, another 200 AFA (0.3 cfs) was pumped from wells in the Safford Basin for industrial use.
Although the latter likely exceeded the rate of industrial water use in 1930, it was added to the estimated domestic water use during this period.
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TABLE 7 - IRRIGATION DIVERSIONS IN THE GILA RIVER HEADWATERS AND ALONG ITS UPPER TRIBUTARIES CIRCA 1930

REPORTED | pqrpaTED | | c
IRRIGATED | |RRIGATED ESTIMATED MEDIAN MONTHLY DIVERSION IN 1930 (in cubic feet per second)
STREAM ACREAGE® | ACREAGE
b
1914 1945 CIRCA 1930 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gila River
Headwaters 3,621 | 5,400 4,510 59.7 67.3 75.7 97.8 92.7 48.0 58.1 51.8 51.8 56.6 60.4 55.9
(above Duncan-
Virden Valley)
San ;ﬁ/‘gfisco 2,730 | 3,300 3,015 39.9 45.0 50.6 65.4 62.0 32.1 38.8 34.6 34.6 37.9 40.3 37.4
Eagle Creek 563 500 532 7.0 7.9 8.9 115 10.9 5.7 6.9 6.1 6.1 6.7 7.1 6.6
San Simon River | NA 600° 600 7.9 9.0 10.1 13.0 12.3 6.4 7.7 6.9 6.9 75 8.0 7.4

Notes:

# 1914 and 1945 acreages are from Southworth (1919, p.33) and USGS (1947), respectively.
P Circa 1930 estimates were calculated by assuming a linear change in acreage occurred between 1914 and 1945.

¢ Irrigation diversions in the Gila River headwaters and along its tributaries have not been gaged or frequently measured. Estimates were made based on monthly diversion data collected by the USGS in
the Duncan-Virden Valley between 1922 and 1931 (see Table 8) and prorating these data using the circa 1930 acreages listed above. Irrigated acreage in the Duncan-Virden Valley was relatively stable
during this period and totaled about 8,100 acres.

¢ 400 of these 600 acres were reportedly irrigated by well pumpage.
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TABLE 8. IRRIGATION DIVERSIONS IN THE DUNCAN-VIRDEN VALLEY AND VICINITY
FROM 1922 TO 1931°

YEARS OF MEDIAN MONTHLY DIVERSION (in cubic feet per second)

CANAL / DITCH RECORD
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Sunset’ 1922-31 25.6 30.0 28.5 37.7 37.3 29.3 27.4 21.9 28.7 32.2 28.7 23.4
Cosper & Windham”® 1922-27 8.9 9.6 12.0 14.6 18.9 6.3 7.3 5.8 5.2 8.9 6.5 8.0
Model” 1922-31 22.7 27.5 325 42.6 323 12.7 20.8 19.8 17.7 18.7 20.4 23.6
Valleyb 1923-31 21.7 22.9 21.8 27.0 25.8 7.2 14.3 16.7 15.3 12.8 19.8 16.0
Duncan” 1923-28 0.0 1.3 2.1 3.4 3.8 3.3 2.9 1.7 1.2 0.9 1.0 0.3
Black-McClesky” 9.3 7.2 11.0 13.3 12.4 7.0 8.6 7.9 5.5 7.4 12.9 11.4
Colmenera”® 1923-31 1.6 2.7 4.7 7.0 6.3 4.1 3.5 2.4 2.7 2.6 1.9 1.9
York® 1.7 1.9 3.6 4.3 54 3.7 4.3 3.3 3.0 3.3 1.4 11
Cosper-Martin® 8.3 9.4 10.6 13.6 12.9 6.7 8.1 7.2 7.2 7.9 8.4 7.8
Shriver? 11 1.3 1.4 1.9 1.8 0.9 1.1 1.0 1.0 1.1 1.1 1.1
Sexton® 192231 1.3 15 1.6 2.1 2.0 1.0 1.3 1.1 1.1 1.2 1.3 1.2
Billingsley® 1.4 1.6 1.8 2.3 2.2 1.1 1.4 1.2 1.2 1.3 1.4 1.3
Pumping Plants®® 2.0 2.3 2.6 3.3 31 1.6 2.0 1.7 1.7 1.9 2.0 1.9
Other Irrigators' 15 1.7 2.0 2.5 2.4 1.2 1.5 1.3 1.3 15 1.6 15
Total: | 107.2 120.9 136.0 175.7 166.6 86.3 104.3 93.0 93.0 101.7 108.4 100.4

Notes:
& Irrigated acreage in the Duncan-Virden Valley was relatively stable during this period and totaled about 8,100 acres. According to the Gila Water Commissioner, there were 8,000
decreed acres in the valley in 1920 (2012, Plate 30.) and 8,131 acres were reported as irrigated in 1936 (1937, p.11)

® Diversions were calculated based on daily discharge data collected by the U.S. Geological Survey (USGS) at canal/ditch gaging stations and reported in their annual surface water
supply papers.

¢ Diversions were calculated using regular USGS field measurements of canal discharge.

4 The canal/ditch was not gaged or regularly field measured during the years of record. Diversions were estimated by first summing the monthly data from all gaged and measured

sites in the valley. These totals were then prorated using the acreage irrigated by the ungaged/unmeasured canal or ditch. Southworth (1919) provided irrigated acreages for all
canals and ditches in this area.

¢ Water pumped directly from stream.
" Located between Duncan and Safford Valleys.
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TABLE 9. IRRIGATION DIVERSIONS IN THE SAFFORD VALLEY FROM 1921 TO 1929°

YEARS OF MEDIAN MONTHLY DIVERSION (in cubic feet per second)
CANAL /DITCH RECORD
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Brown” 8.1 8.2 14.1 20.8 11.4 6.3 6.6 10.0 7.3 7.2 7.5 8.5
Fourness® 2.3 3.0 3.6 2.6 14 0.8 2.0 2.3 1.0 1.9 1.2 1.3
San Jose” 39.7 47.0 53.7 44.3 26.4 22.3 38.5 46.3 40.1 29.9 317 31.6
Michelena” 21 3.2 6.6 7.0 55 3.4 5.3 6.4 4.2 2.2 4.0 2.1
Montezuma® 42.0 45.4 65.2 43.9 28.3 28.9 45.1 455 43.6 44.2 39.2 415
Union® 58.3 70.9 93.4 77.5 40.2 18.0 59.2 70.1 50.1 56.6 61.2 51.2
Graham” 36.9 25.7 48.3 29.0 13.7 11.0 17.6 19.9 17.8 22.0 31.2 38.4
Smithville” 162129 28.3 28.6 28.7 213 13.0 9.6 19.7 235 155 20.2 22.4 27.3
Dodge-Nevada® 20.0 15.5 19.3 18.5 13.3 8.6 12.3 10.9 9.9 125 16.9 19.3
Curtis-Kempton” 23.2 13.7 24.0 18.6 12.0 7.9 12.4 13.9 121 155 21.2 22.3
Fort Thomas” 355 34.0 45.7 14.9 9.4 7.5 19.5 24.4 20.0 20.3 26.7 415
Gonzales® 0.5 0.5 0.6 0.5 0.3 0.2 0.4 0.4 0.4 0.4 0.4 0.5
Oregon® 17.8 17.7 24.2 17.9 10.5 7.5 14.3 16.4 13.3 14.0 15.8 17.1
Bryce® 7.2 7.2 9.8 7.3 4.2 3.0 5.8 6.6 5.4 5.7 6.4 6.9
Colvin-Jones® 1.1 1.1 15 1.1 0.7 0.5 0.9 1.0 0.8 0.9 1.0 1.1
Pumping Plants®* 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
San Carlos Reservation® 1921-27 6.8 6.8 9.2 6.8 4.0 2.8 55 6.3 5.1 5.3 6.0 6.5
Total: | 329.8 328.6 448.1 332.2 194.3 138.3 265.2 304.0 246.7 258.9 292.9 317.3
Notes:

# Irrigated acreage in the Safford Valley was relatively stable during this period and totaled about 32,500 acres. According to the Gila Water Commissioner, there were 32,504
decreed acres in the valley in 1920 (2012, Plate 30) and 32,443 acres were reported as irrigated in 1936 (1937, p.11)

® Diversions were calculated based on daily discharge data collected by the U.S. Geological Survey (USGS) at canal/ditch gaging stations and reported in their annual surface water
supply papers.

¢ The canal/ditch was not gaged or regularly field measured during the years of record. Diversions were estimated by first summing the monthly data from all gaged sites in the
valley. These totals were then prorated using the acreage irrigated by the ungaged/unmeasured canal or ditch. Southworth (1919) provided irrigated acreages for all canals and
ditches in this area.

4 water pumped directly from stream.

¢ Includes irrigated lands along both the Gila and San Carlos rivers upstream of Coolidge Dam. Based on data in ADWR (1999, p.4-2), an average of 559 acres were irrigated on the

reservation from 1921-1927 before the dam was completed in 1928. Plateau could not locate how much the tribe diverted during this period, so the same prorating procedure described
in footnote ¢ was used.
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TABLE 10 - RECONSTRUCTED STREAM FLOWS, DEPTHS AND VELOCITIES ALONG THE UPPER GILA RIVER

HYDRAULIC REFERENCE IN
GAGE SRR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC SRS AT
Median flow (cfs) 154 175 315 281 209 80 132 242 163 150 159 155 Table 3
near Virden Mean depth (ft) <17 <18 <17 Figure E-1
Average velocity (ft/s) >2.0 >2.5 >2 >1.5 >2.0 Figure E-2
Median flow (cfs) 269 | 305 442 | 437 274 | 263 Table 4
at York® Mean depth (ft) <1.6 Not available <1.6 Figure E-3
Average velocity (ft/s) >2.0 >2.0 Figure E-4
Median flow (cfs) 269 | 305 442 | 437 328 158 [ 219 340 223 246 274 | 263 Table 4
near Clifton Mean depth (ft) <2.0 Figure E-5
Average velocity (ft/s) >2.0 >2.5 >2.0 >1.5 | >2.0 Figure E-6
_ Median flow (cfs) 437 | 449 633 | 693 422 | 427 Table 5
below Bonita . -
Creek® Mean depth (ft) 11to2.2 15t02.5 Not available 11to 2.2 Figure E-7
Average velocity (ft/s) >2.5 >2.5 Figure E-8
Median flow (cfs) 437 | 449 | 633 | 693 511 264 | 414 639 434 | 380 422 | 427 Table 5
Solomonville |__Mean depth (f) <2.0 Figure E-9
Average velocity (ft/s) >2.0 >1.5 | >2.0 | >1.7 >2.0 Figure E-10
Median flow (cfs) 752 | 696 | 845 | 766 604 | 730 Table 6
near Ashurst® Mean depth (ft) <2.0° <2.0 Figure E-11
Average velocity (ft/s) >2.5 . >2.5 Figure E-12
Not available
Median flow (cfs) 752 | 696 | 845 | 766 604 | 730 Table 6
at Calva® Mean depth (ft) <1.8 <1.8 Figure E-13
Average velocity (ft/s) >2.5 >2.5 Figure E-14
_ Median flow (cfs) 752 | 696 | 845 | 766 575 334 508 715 556 533 604 | 730 Table 6
at CDo;rI]lnge Mean depth (7o) <2.0 <1.8 <2.0 <1.8 <2.0 Figure E-15
Average velocity (ft/s) >2.5 >2 >2.5 >2.0 >2.5 Figure E-16

NA = not available.

Notes:

2 cfs = cubic feet per second, ft = feet and ft/s = feet/second.
® Median flows transferred upstream from the downstream gage near Clifton during the cooler months when evapotranspiration by riparian vegetation is minimal.

¢ Median flows transferred upstream from the downstream gage near Solomonville during the cooler months when evapotranspiration by riparian vegetation is minimal.
 Median flows transferred upstream from the downstream gage at Coolidge Dam during the cooler months when evapotranspiration by riparian vegetation is minimal.
¢ Estimated by extrapolating the hydraulic rating curve beyond the last field measurement.
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TABLE 11 - IRRIGATION RETURNS FROM THE DUNCAN AND SAFFORD
VALLEYS IN 1899°

GAINS IN RIVER FLOW SEEPAGE AS
TOTAL CANAL VIA SEEPAGE PERCENTAGE OF
VALLEY DATE DIVERSIONS (in CANAL
cfs) Distance Seepage "
(mi) (cfs) DIVERSIONS
Duncan March 22, 1899 86.0 15 30 34.8
Safford April 15-17, 1899 429.8 40.7 153.8 35.8
Notes:

2 Irrigation returns were calculated by the USGS (1901, pp.334-349) based on seepage investigations conducted along the
the Gila River above San Carlos.

® Some seepage may have originated from natural groundwater inflow and been unrelated to irrigation returns.
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TABLE 12. SAFFORD VALLEY CANAL DIVERSIONS AND SPILLS IN 1899 and

1917°
FLOW (in cubic feet per second) PERCENTAGE OF
DATE CANAL
Bitversion Spill DIVERSION SPILLED
April 15, 1899 Montezuma 101.0 27.0 26.7
September 6, 1917 San Jose 71.0 52.0 73.2
September 7, 1917 Montezuma 61.0 31.0 50.8
September 11, 1917 Curtis 26.2 4.0 15.3

Notes:

@ Diversions and spills were measured by the USGS during seepage investigations of the Gila River in Safford
Valley. According to USGS (1901, p.340 and 1921, p.184), conditions were favorable with flows in the river not
varying during the investigation.
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TABLE 13 - BROWN CANAL DIVERSIONS AND SPILLS FROM 1921 TO 1929°

Jgﬁ% JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Average Diversion (in cubic feet per second)
1921 17.3 17.1 14.5 12.9 11.3 12.4 8.9 4.2 7.2 12.4 14.5 11.7
1922 10.4 14.0 11.6 14.5 10.7 9.8 12.2 7.9 10.2 7.5 10.0 10.2
1923 10.6 1.6 11.4 22.0 11.4 3.8 3.4 3.9 5.4 8.2 5.1 3.6
1924 0.9 7.1 19.5 20.8 16.0 6.3 5.0 7.0 2.7 2.2 3.1 4.3
1925 3.4 5.8 7.1 3.1 2.3 25 5.6 11.4 0.2 4.0 10.3 22.0
1926 254 20.4 21.0 26.6 215 5.1 111 15.0 7.3 8.7 13.8 11.4
1927 6.3 2.5 21.2 28.0 21.5 16.9 16.3 18.9 8.6 6.5 5.5 8.4
1928 8.1 10.6 14.1 22.1 19.7 8.4 5.4 18.9 8.6 7.2 7.5 8.5
1929 6.1 8.2 7.7 7.0 3.6 11 6.6 10.0 8.1 2.1 3.3 4.1
Average Spill (in cubic feet per second)
1921 9.0 9.7 7.4 8.8 9.5 10.3 25 1.4 2.8 5.8 6.8 8.8
1922 3.6 6.0 4.3 3.8 4.1 6.6 3.2 3.0 3.2 3.4 4.6 3.2
1923 1.2 0.4 2.3 10.0 4.9 1.2 0.6 0.1 0.2 0.5 0.1 0.6
1924 0.1 5.6 17.3 8.4 0.6 0.3 0.2 0.1 0.0 NA NA NA
1925 0.1 0.0 NA NA NA 0.0 0.0 2.6 0.0 0.0 0.0 0.8
1926 1.6 0.9 1.0 2.1 0.7 0.2 0.2 0.3 0.8 6.0 7.0 7.0
1927 2.7 1.0 6.2 12.9 9.8 10.9 4.9 5.9 2.6 0.2 0.8 5.2
1928 4.0 0.8 1.6 5.9 9.4 3.9 0.5 0.6 0.0 0.1 0.5 1.1
1929 1.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NA NA NA|
Percentage of Diversion Spilled

1921 52.0 56.7 51.0 68.2 84.1 83.1 28.1 333 38.9 46.8 46.9 75.2
1922 34.6 42.9 37.1 26.2 38.3 67.3 26.2 38.0 314 46.0 45.8 31.0
1923 11.2 21.9 20.2 455 43.0 325 16.3 2.3 3.4 6.4 1.2 15.8
1924 9.4 78.4 88.7 40.5 3.9 51 3.2 14 0.0 NA NA NA
1925 3.9 0.5 NA NA NA 0.4 0.2 22.7 125 0.2 0.0 3.5
1926 6.4 4.5 4.7 8.0 3.2 3.9 1.6 1.7 11.4 69.2 51.0 61.6
1927 43.0 38.1 29.1 46.1 45.6 64.5 29.9 31.2 30.0 2.9 13.7 61.5
1928 49.2 7.6 11.6 26.6 47.8 46.4 10.0 3.3 0.0 0.7 6.9 13.3
1929 16.9 9.2 0.0 0.0 0.0 0.0 0.0 0.0 0.4 NA NA NA|
[ Minimum:| 39| 05| 00| 00| 00| 00| 00| 00| 00| 02| 00| 35
Median: 16.9 219 24.6 33.5 40.7 325 10.0 3.3 114 6.4 13.7 31.0
Maximum: 52.0 78.4 88.7 68.2 84.1 83.1 29.9 38.0 38.9 69.2 51.0 75.2

NA = not available.
Notes:

2 Diversions and spills were calculated based on daily discharge data collected by the U.S. Geological Survey (USGS) at gaging stations on the
canal and wasteway and reported in their annual surface water supply papers.

Plateau Resources LLC May 2014
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TABLE 14. COMPARISON OF UNDEPLETED ANNUAL STREAMFLOW ESTIMATES FOR
THE UPPER GILA RIVER

UNDEPLETED ANNUAL FLOW"

a DRAINAGE
LOCATION .2 PERIOD DATA SOURCE
AREA (mi®) Statistic AFA cfs
1914-1945 Average 157,300 217 BOR (1952, p.151)
below Blue Creek, 3,218 1927-1934 Median® 133,790 185 | Table 3 of this report
near Virden, NM
Krug and others
(o}
1951-1980 Average 153,740 212 (1989, p.316)
1914-1945 Average 169,000 233 BOR (1952, p.151)
near Clifton, AZ 4,037 1928-1933 Median® 211,480 292 Table 4 of this report
Krug and others
1951-1980 Average 128,320 177 (1989, p.316)
1914-1945 Average 399,200 551 BOR (1952, p.152)
near SO':;‘O”V'”e’ 7,954 1920-1933 Median® 344,280 476 Table 5 of this report
Krug and others
1951-1980 Average 357,950 494 (1989, p.316)
. 1914-1945 Average 425,800 588 BOR (1952, p.152)
below Coolidge 12 889
Dam, AZ '
1920-1928 Median® 459,320 634 Table 6 of this report

Notes:

? See Figure 2 for a map of the gaging stations.
® AFA = acre-feet per year; cfs = cubic feet per second.

¢ Short gage record adjusted to 1951-1980.

¢ Reconstructed flows not corrected for canal spills, irrigation and mining returns, infiltration and riparian evapotranspiration which
all would decrease these values. As such, this is considered an upper estimate of the median annual flow.

Plateau Resources LLC

May 2014
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TABLE 15 - HISTORIC ACCOUNTS OF BOATING ALONG THE UPPER GILA RIVER

BOAT NUMBER OF
YEAR | MONTH PASSENGERS | CARGO | PURPOSE DIRECTION | SOURCE COMMENTS
Type Length AND CREW
Across the river Weekly cHrf)zgn?Iglssge'f'deo;hgeal of
1869 March Raft Unknown Troops Military ferry near Fort Arizona Miner |~ 7 % ' P
Goodwin (1869) rain thls_ mo“nth...the Gilais
pretty high.
Story from the Florence
Enterprise which reported a
February - ' Downstream from Th_e Arizona |prospector arrived_irj town Ia_st
1886 March (?) Dugout One Prospecting Clifton. AZ Silver Belt [Sunday after capsizing 15 miles|
’ ' (1886) above Riverside; The Arizona
Unknown Silver Belt ran the story on
Saturday April 3rd.
Story from the Yuma Times
. which reported two men arrived
Supplies in town the previous week after
November - . . Downstream from Tombstone |an approximately 6-month trip
1891 February () Unknown Two Hunting/trapping Black Range, NM Prospector |down the Gila River which
' ' (1891) included capsizing in February
flood waters; the Tombstone
Prospector ran the story on
April 19th.
The Arizona . .
1895 January Flat-bottomed | 3.5 ft x 18 ft Two (Evans and Recreation Down§tream from Sentinel Capsized in canyons
Adams) Clifton, AZ (1895) downstream of San Carlos.

Plateau Resources LLC

May 2014
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FIGURE 1 - GENERAL LOCATION MAP OF THE UPPER GILA RIVER
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FIGURE 2 - STREAM SEGMENTS AND USGS GAGING STATIONS ALONG THE UPPER GILA RIVER
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FIGURE 3 — CHANGES IN THE WIDTH OF THE GILA RIVER STREAM CHANNEL IN
SAFFORD VALLEY FROM 1870 TO 1970
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FIGURE 4 — HISTORIC PHOTOGRAPHS AT USGS GAGING STATIONS ALONG THE UPPER GILA RIVER
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FIGURE 5 - ROUTES FOLLOWED BY TRAPPER JAMES OHIO PATTIE ALONG THE GILA RIVER
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FIGURE 6 — EMORY’s MAP SHOWING KEARNY’S 1846 ROUTE ALONG THE UPPER AND MIDDLE GILA RIVER

Source: Griffin (1943, p.24a).
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FIGURE 7 — 1880 PHOTO OF A COVERED WAGON WITH TRAILER CROSSING THE
GILA RIVER NEAR CALVA, ARIZONA

Source: Photograph No. 19,515 of the Gatewood Collection,
Arizona Historical Society, Tucson, Arizona.
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FIGURE 8 — ARIZONA SETTLEMENTS AND MILITARY POSTS, 1861-85
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FIGURE 9 — HISTORIC RAILROAD ALONG THE GILA RIVER FROM
LORSDBURG, NEW MEXICO TO CLIFTON, ARIZONA
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FIGURE 10 - ANNUAL GILA RIVER STREAMFLOWS NEAR SOLOMONVILLE, ARIZONA
RECONSTRUCTED FROM 1820 TO 1940 USING TREE RINGS
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RICHARD THOMASBURTELL
4016 East Jojoba Road
Phoenix, Arizona 85044
602-327-7486
pl ateauresources@gmail.com

EDUCATION CERTIFICATION/RECENT TRAINING
e M.S. Hydrology, University of Arizona e Registered Geologist, Arizona
(1989) (No. 33746)
e B.S Geology, University of Pittsburgh e Water Well and Pump Performance

(1986) (American Ground Water Trust, 2013)
e Mine Geochemistry , Hydrology and Water
Treatment Workshops (EPA, 2013)
e Section 404 Permitting and Groundwater
Plume Analysis Workshops (AHS, 2012)
e Stream Restoration Course (WMG, 2011)

SUMMARY

Mr. Burtell is an environmental scientist with 25 years of project and management experience. Areas
of expertise include water rights and demand analyses, evaluation of ground and surface water
resources, remote sensing; land ownership assessments; environmental compliance; investigation of
mine, fuel and waste storage facilities; contaminant hydrology; and, collection and analysis of
environmental data. Management duties have included supervision of staff and consultants, project
planning and coordination, report preparation, and litigation support.

EMPLOYMENT

e Plateau ResourcesLLC e Golder Associates Inc.

Principal and Owner Project Hydrol ogist/Geochemist
Phoenix, AZ (2011-Present) Denver, Colorado (1990-1992)

e Arizona Department of Water Resources e U.S. Geologica Survey
Manager, Adjudications and Tech Support Staff Hydrol ogist/Geochemist
Phoenix, Arizona (1999-2011) Orlando, Florida (1989-1990)

e Golden Environmental Management e Phelps Dodge Inc.

Senior Project Manager Hydrogeol ogist — Summer Intern
Tempe, Arizona (1998-1999) Morenci, Arizona (1987)

e Montgomery Watson
Supervising Hydrologist/ Geochemist
Arizona and Colorado (1992-1998)

May 2014



EXPERIENCE

Proj ect
Evaluation of ground and surface water
resources including aquifer testing, model
development and review and GW/SW
interactions
Water rights analysis and legal review
Stormwater, Section 404 , and mine
exploration permits
Preparation of Environmental | mpact
Statements and Aquifer Protection Permits
Water demand determinations for
agricultural, municipal, industrial, and
riparian uses
Phase I/1l Environmental Site Assessments
Remote sensing and surface mapping
Contaminant hydrology and transport/
geochemical modeling
Characterization of fuel and solid/
hazardous waste facilities
Collection and analysis of hydrologic,
geologic and water quality data

Management
Supervision of environmental staff (up to
15 geologists, hydrologists, GIS analysts
and administrative assistants) and
consultants
Project planning and scheduling
Proposal and report preparation including
document publication
Coordination with interdisciplinary teams,
stakeholders and regulators
Litigation support (expert testimony,
technical advisor to court, and settlement
negotiations)
Third party and peer review
Budget development and control

COMMITTEES
Water Resources Development Commission (served on Water Supply and Demand Committee)

Western Navajo-Hopi Water Supply (Kyl) Study

Upper San Pedro Partnership (served on Technical Advisory Committee)

AWARDSHONORS

Arizona Department of Water Resources
- Supervisor of the year
- Section of the year
- Teamand individual special
achievement

University of Arizona
- Meritorious performance as
teaching assistant

University of Pittsburgh
- Representative of graduating class
- Tarr Award, Sigma Gamma Epsilon
- Summacum laude

May 2014

PROFESSIONAL ORGANIZATIONS

Arizona Geological Society
Arizona Hydrological Society
Arizona Riparian Council
Arizona Water Well Association
SME (Maricopa Section)



RECENT PUBLICATIONS/REPORTS

Water Demand and Conservation Assessment for the Town of Camp Verde (2014)

Unmetered Residential and Non-residential Well Use in the Serra Vista Subwater shed (2013)
Estimated Water Demand and Conservation Potential of Domestic Wells in the Serra Vista
Subwater shed, Arizona (2012)

Water Supply Options and Potential at the Fancher Mill Ste (2011)

Assessing Water Supply Vulnerability in a Water Scarce Sate: The Arizona Water
Sustainability Evaluation (prepared with Kelly Lacroix and Linda Stitzer and presented at the
X1V World Water Congress, 2011)

Multi-Sector General Stormwater Permit Applications for the Ajo, Carlota, Fancher and Zonia
Mines, Arizona (2011)

Response to Comments and Objections Filed on ADWR' s June 2009 Subflow Zone Delineation
Report for the San Pedro River Watershed (2011)

Land Ownership Within the San Pedro Riparian National Conservation Area (2010)

Mapping of Holocene River Alluvium along the Verde River, Central Arizona (prepared in
cooperation with the Arizona Geological Survey, 2010)

Arizona Water Atlas, Volumes 1 through 8 (2006-2010)

Catalog of Non-Exempt Registered Wells, Zuni Indian Water Rights Settlement (2009)

Subflow Zone Delineation Report for the San Pedro River Watershed (2009)

Preliminary Hydrographic Survey Report for the Hopi Indian Reservation (2008)

Identification of Irrigated Lands in the Gila River Maintenance Area (2008)

Review of the Settlement of Public Water Reserve No. 107 Claims in the San Pedro River
Water shed (2007)

Technical Assessment of the Tohono O’ odham Nation, Gila River Indian Community, and Zuni
Indian Tribe Water Rights Settlements (2006)

RECENT AND CURRENT PROJECTS

Aquifer Protection Permit for a marble quarry near Dragoon, AZ (Alpha Calcit Arizona Ltd.)
Aquifer testing, well siting, and ground-water quality assessment for the proposed Fancher gold
mill near Salome, AZ (Luxcor Gold)

Exploration permit for the Idaho Placer Claim near Prescott Valley, AZ (various investors)
Geochemical characterization of impacted waters and stormwater and 404 permitting for the
Zonia copper mine near Prescott, AZ (Redstone Resources Corporation)

Hydrogeologic and well permitting support for reclamation of the St. Anthony uranium mine,
NM (Pueblo of Laguna)

Litigation of Bonita Creek water rightsissues near Payson, AZ (various plaintiffs)

Navigability assessment for magjor intrastate streams, AZ (Freeport McMoRan Corporation)
Review of federa reserved right claims for Aravaipa Canyon Wilderness Area, AZ (Freeport
McMoRan Corporation)

Water rights analyses, AZ (confidential client)

Water supply evaluation of the Arctic Ice and Water company, AZ (various investors)

Water use evaluation and analysis of conservation potential for domestic wells in the Sierra
Vista Subwatershed, AZ (City of Sierra Vistaand Western Resource Advocates)

Water use evaluation for the town of Camp Verde, AZ (Western Resource Advocates)
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The Personal Narrative
of James O. Pattie
of Kentucky

During an expedition from St. Louis, through the
vast regions between that place and the Pacific
Ocean, and thence back through the City
of Mexico to Vera Cruz, during jour-
neyings of six years, etc.

Edited by Timothy Flint (1833)

Edited with Notes, Introductions, Index, etc., by

Reuben Gold Thwaites, LL.D.

Editor of ““The Jesuit Relations and Allied Documents,’’ <<Original
Journals of the Lewis and Clark Expedition,’’ <*Hennepin’s
New Discovery,”’ etc.

(Separate publication from ¢“Early Western Travels: 1748-1846,”
in which series this appeared as Volume XVIII)

Cleveland, Ohio
The Arthur H. Clark Company
190§
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over a very mountainous country four days, at the expiration
of which time we reached this point of our destination. We
were here but one night, and 1 had not leisure to examine
the mode, in which the copper was manufactured. In the
morning we hired two Spanish servants to accompany us;
and taking a north-west course pursued our journey, until
we reached the Helay on the 14th. We found the country
the greater part of the two last days hilly and somewhat
barren with a growth of pine, live oak, pinion, cedar and
some small trees, of which 1 did not know the name. We
caught thirty beavers, the first night we encamped on this
river. The next morning, accompanied by another man,
[53] 1 began to ascend the bank of the stream to explore, and
ascertain if beaver were to be found still higher, leaving the
remainder of the party to trap slowly up, until they should
meet us on our return. We threw a pack over our shoulders,
containing a part of the beavers, we had killed, as we made
our way on foot. The first day we were fatigued by the
difficulty of getting through the high grass, which covered
the heavily timbered bottom. In the evening we arrived
at the foot of mountains, that shut in the river on both sides,
and encamped. We saw during the day several bears, but
did not disturb them, as they showed no ill feeling towards
us.

On the morning of the 13th we started early, and crossed
the river, here a beautiful clear stream about thirty yards
in width, running over a rocky bottom, and filled with fish.
We made but little advance this day, as bluffs came in so
close to the river, as to compel us to cross it thirty-six times.
We were obliged to scramble along under the cliffs, some-
times upon our hands and knees, through a thick tangle of

time (1851) the headquarters of the boundary commission for the United States
and Mexico. See Bartlctt, Personal Narrative o] Explorations (New York, 1854),
i, pp. 226-239. Mining was resumed in 1873; the property is now operated by the
Santa Rita Company, and is among the best equipped mines in the territory.— Ep.



grape-vines and under-brush. Added to the unpleasantness
of this mode of getting along in itself, we did not know, but
the next moment would bring us face to face with a bear,
which might accost us suddenly. We were rejoiced, when
this rough ground gave place again to the level bottom. At
night we reached a point, where the river forked, and en-
camped on the point between the forks. We found here a
boiling spring so near the main stream, that the fish caught
in the one might be thrown into the other without leaving
the spot, where it was taken. In six minutes il would be
thoroughly cooked.

The following morning my companion and myself seps-
rated, agreeing to mect after four days at this spring. We
were each to ascend a fork of the river. The banks of that
which fell to my lot, were very brushy, and frequented by
numbers of bears, of whom I felt fearful, as I had never
before travelled alone in the woods. I walked on with
caution until night, and encamped near a pile of drift wood,
which T set on fire, thinking thus to frighten any animals
that might approach during the night. [54] I placed a spi,
with a turkey I had killed upon it, before the fire to roast.
After 1 had eaten my supper I laid down by the side of a
log with my gun by my side. 1 did not fali asleep for some
time. I was aroused from slumber by a noise in the leaves,
and raising my hcad saw a panther stretched on the log by
which I was lying, within six feet of me. I raised my gun
gently to my face, and shot it in the head. Then springing
to my feet, I ran about ten steps, and stopped to reload my
gun, not knowing if I had killed the panther or not. Before
I had finished loading my gun, I heard the discharge of one
on the other fork, as I concluded, the two running parallel
with each other, separated only by a narrow ridge. A
second discharge quickly followed the first, which led me
to suppose, that my comrade was attacked by Indians.

I immediately set out and reached the hot spring by day
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break, where I found my associate also. The report of my
gun had awakened him, when he saw a bear standing upon
its hind feet within a few yards of him growling. He fired
his gun, then his pistol, and retreated, thinking, with regard
to me, as T had with regard to him, that I was attacked by
Indians. QOur conclusion now was, to ascend one of the
forks in company, and then cross over, and descend the other.
In consequence we resumed the course, I had taken the
preceding day. We made two day’s journey, without
beaver enough to recompense us for our trouble, and then
crossed to the east fork, trapping as we went, until we again
reached the main stream. Some distance below this, we
met those of our party we had left behind, with the exception
of the seven, who joined us on the del Norte. They had
deserted the expedition, and set off upon their return down
the river. We now all hastened on to overtake them, but
it was to no purpose. They still kept in advance, trapping
clean as they went, so that we even found it difficult to catch
enough to eat.

Finding it impossible to come up with them, we ceased to
urge our poor horses, as they were much jaded, and tender
footed beside, and travelled slowly, catching what beaver
we [55] could, and killing some deer, although the latter
were scarce, owing, probably to the season of the year. The
river here was beautiful, running between banks covered
with tall cotton-woods and willows. This bottom extended
back a mile on cach side. Beyond rose high and rather
barren hills.

On the 20th we came to a point, where the river entered
a cavern between two mountains. Wc were compelled to
return upon our steps. until we found a low gap in the
mountains. We were three day’s crossing, and the travelling
was both fatiguing and difficult. We found nothing to kill.

On the 23d we came upon the river, where it emptied into
a beautiful plain. We set our traps, but to no purpose, for
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the beavers were all caught, or alarmed. The river here
pursues a west course. We travelled slowly, using every
cifort to kill something to eat, but without success.

On the morning of the 26th we concluded, that we must
kill a horse, as we had eaten nothing for four day’s and a half,
except the small portion of a hare caught by my dogs, which
fell to the lot of cach of a party of seven. Before we obtained
this. we had become weak in body and mind, complaining,
and desponding of our success in search of beaver. Desirous
of returning to some settlement, my father encouraged our
party to eat some of the horses, and pursue our journey.
We were all reluctant to begin to partake of the horse-flesh;
and the actual thing without bread or salt was as bad as the
anticipation of it. We were somewhat strengthened, how-
ever, and hastened on, while our supply lasted, in the hope
of either overtaking those in advance of us, or finding
another stream yet undiscovered by trappers.

The latter desire was gratified the first of January, 1825.
The stream, we discovered. carried as much water as the
Helay. heading north.  We called it the river St. Francisco.**
After travelling up its banks about four miles, we encamped,
and set all our traps, and killed a couple of fat turkies. In
the morning we examined our traps, and found in them 37
beavers! This success restored our spirits instantaneously.
Exhilarating [56] prospects now opened before us, and we
pushed on with animation. The banks of this river are for
the most part incapable of cultivation being in many places
formed of high and rugged mountains. Upon these we saw
multitudes of mountain sheep.” These animals are not
found on level ground, being there slow of foot, but on these
clifis and rocks they arc so nimble and expert in jumping

B N N . v . »
The present name of this stream, one of the initial forks of the Gila. The
confluenre is in Arizona, a few miles over the New Mexican border.— ED.

¥ The Rocky Mountain sheep (Quis montana) was well described by Lewis
and Clark - Ep.
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from point to point, that no dog or wolf can overtake them.
One of them that we killed had the largest horns, that I
ever saw on animals of any description. One of them would
hold a gallon of water. Their meat tastes like our mutton.
Their hair is short like a deer’s, though fine. The French
call them the gros cornes, from the size of their horns which
curl around their ears, like our domestic sheep. These
animals are about the size of a large deer.  We traced this
river to its head, but not without great difficulty, as the
cliffs in many places came so near the water's edge, that we
were compelled to cross points of the mountain, which
fatigued both ourselves and our horses exceedingly.

The right hand fork of this river, and the left of the Helay
head in the same mountain, which is covered with snow, and
divides its waters from those of Red river. We finished our
trapping on this river, on the 14th. We had caught the very
considerable number of 250 beavers, and had used and
preserved most of the meat, we had killed. On the 1gth we
arrived on the river Helay, encamped, and buried our furs
in a secure position, as we intended to return home by this
route.

On the 20th we began to descend the Helay, hoping to
find in our descent another beaver stream emptying into it.
We had abandoned the hope of rejoining the hunters, that
had left us, and been the occasion of our being compelled to
feed upon horse flesh. No better was to be expected of us,
than that we should take leave to imprecate many a curse
upon their heads; and that they might experience no better
fate, than to fall into the hands of the savages, or be torn in
pieces by the white bears. At the same time, so ready are
the hearts of mountain hunters to relent, that I have not a
doubt that each man of us would [57] have risqued his life
to save any one of them from the very fate, we imprecated
upon them.

In fact, on the night of the 22d, four of them, actually
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half starved, arrived at our camp, decla_ring, that they had
caten nothing for five days. Notwithstanding our recent
curses bestowed upon them, we received them as brothers.
They related that the Indians had assaulted and defeated
them, robbing them of all their horses, and killing one of
their number. Next day thc remaining two came in, one of
them severely wounded in the head by an Indian arrow.
They remained with us two days, during which we attempted
to induce them to lead us against the Indians, who had
rohbed them, that we might assist them to recover what had
been robbed from them. No persuasion would induce them
to this course. They insisted at the same time, that if we
attempted to go on by oursclves, we should share the same
fate, which had befallen them.

On the morning of the 25th, we gave them three horses,
and as much dried meat as would last them to the mines,
distant about rso miles. Fully impressed, that the Indians
would massacre us, they took such a farewell of us, as if
never expecting to see us again.

In the evening of the same day, although the weather
thrcatened a storm, we packed up, and began to descend
the river. We encamped this night in a huge cavern in the
midst of the rocks.  About night it began to blow a tempest,
and to snow fast. Qur horses became impatient under the
pelting of the storm, broke their ropes, and disappeared.
In the morning, the earth was covered with snow, four or
(ive inches deep.  Onc of our companions accompanied me
to search for our horses. We soon came upon their trail,
and followed it, until it crossed the river. We found it on
the opposite side, and pursued it up a creek, that empties
into the Helay on the north shore. We passed a cave at the
foot of the cliffs. At its mouth I remarked, that the bushes
werc beaten down, as though some animal had been browsing
upon them. I was aware, that a bear had entered the cave.
We collected some pine knots, split them with our toma-
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that attacked us. The river pursues a west course amidst
high mountains on each side. We trapped slowly onward,
still descending the river, and unmolested by the Indians.
On the 8th of February, we reached the mouth of a small
river entering the Helay on the north shore. Here we
unexpectedly came upon a small party of Indians, that fled
at the sight of us, in such consternation and hurry, as to
leave all their effects, which consisted of a quantity of the
bread mentioned above, and some robes made of rabbit
skins. Still more; they left a small child. The child was
old enough to distinguish us from its own people, for it
opened its little throat, and screamed so lustily, that we
feared it would have fits. The poor thing meanwhile made
its [60] best efforts to fly from us. We neither plundered nor
molested their little store. We bound the child in such a
manner, that it could not stray away, and get lost, aware,
that after they deemed us sufficiently far off, the parents
would return, and take the child away. We thence ascended
the small river about four miles, and encamped. For fear
of surprize, and apprehending the return of the savages,
that had fled from us, and perhaps in greater force, we
secured our camp with a small breast-work. We discovered
very little encouragement in regard to our trapping pursuit,
for we noted few signs of beavers on this stream. The night
passed without bringing us any disturbance. In the mom-
ing two of us returned to the Indian camp. The Indians
had re-visited it, and removed every thing of value, and
what gave us great satisfaction, their child. In proof, that
the feelings of human nature are the same every where, and
that the language of kindness is a universal one; in token of
their gratitude, as we understood it, they had suspended a
package on a kind of stick, which they had stuck erect.
Availing ourselves of their offer, we examined the present,
and found it to contain a large dressed buck skin, an article,
which we greatly needed for moccasins, of which some of us
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ten beavers in our traps, and Allen was detached with me
to clear away a path, through which the pack horses mught
pass. We were obliged to cross the river twelve times in the
course of a single day.. We still discovered the fresh foot-
prints of Indians, who had deserted their camps, and fled
before us. We were continually apprehensive, that they
would fire their arrows upon us, or overwhelm us with
rocks, let loose upon us from the summits of the high cliffs,
directly under which we were obliged to pass. The third
day, after we had left our company, I shot a wild goose in
the river. The report of my gun raised the screams of
women and children. Too much alarmed to siop for my
game, I mounted my horse, and rode toward them, with a
view to convince them, or in some way, to show them, that
we intended them no harm. We discovered them ahead of us,
climbing the mountains, the men in advance of the women,
and all flecing at the top of their speced. As soon as they
saw us, they turned, and let fly a few arrows at us, ene of
which would have despatched my companion, had he not
been infinitely dextrous in dodging. Hungry and fatigued
and by no means in the best humor, my companion returned
[63] them abundance of curses for their arrows. From
words he was proceeding to deeds, and would undoubtediy
have shot one of them, had I not caught his gun, and made
him sensible of the madness of such a deed. It was clearly
our wisdom to convince them, that we had no inclination to
injure them. Some of them were clad in robes of rabbit
skins, part of which they shed, in their hurry to clamber
over the rocks.

Finding ourselves unable to overtake them,we returned
to their camp, to discover if they had left any thing that we
could eat. At no great distance from their camp, we ob-
served a mound of fresh earth, in appearance like one of
our coal kilns. Considering it improbable, that the Indians
would be engaged in burning coal, we opened the mound,
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and found it to contain a sort of vegetable that had the
appearance of herbage, which seemed to be baking in the
ground, to prepare it for eating. I afterwards ascertained,
that it was a vegetable, called by the Spanish, mascal,
(probably maguey.)*” The Indians prepare it in this way,
so as to make a kind of whiskey of it, tasting like crab-apple
cider. The vegetable grows in great abundance on these
mountains.

Next day we came to the point, where the river discharges -

its waters from the mountains on to the plains. We thence
returned, and rejoined our company, that had been making
their way onward behind us. March 3d, we trapped along
down a small stream, that empties into the Helay on the
south side, having its head in a south west direction. It being
very remarkable for the number of its beavers, we gave it the
name of Beaver river. At this place we collected 200 skins;
and on the 1oth continued to descend the Helay, until the
2oth, when we turned back with as much fur, as our beasts
could pack. As yet we had experienced no molestation
from the Indians, although they were frequently descried
skulking after us, and gathering up the pieces of meat, we had
thrown away. On the morning of the 20th we were all
prepared for an early start, and my father, by way of pre-
caution, bade us all discharge our guns at the word of com-
mand, and then re-load them afresh, [64] that we might, in
case of emergency, be sure of our fire. We were directed to
form in a line, take aim, and at the word, fire at a tree. We
gave sufficient proofs, that we were no strangers to the rifle,
for every ball had lodged close to the centre of our mark.
But the report of our guns was answered by the yell of more

¥ The maguey is the American aloe (Ageve americana). The Mexicans and
Indians cut off the leaves near the root, leaving a head the size of a large cabbage.
The heads are placed in the ground, overlaid with earth, and for a day a fire is kept
burning on top of them; they are then eaten, tasting something like a beet. The
roasted heads are also placed in a bag made of hides, and allowed to ferment, pro-
ducing the liquor known as ‘“mescal.”’— Ep.
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in silence and concealment, until we were close by it. We
found the persons women and children. Having no dis-
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caused them 1nsta.nt1y to fly at the extent of their speed.
Hunger knows no laws: and we availed onrselves of their
provision, which proved to be mascal, and grass seed, of
which we made mush. Scanty as this nutriment was, it was
SUTHILIGHE 10 SUSIAT .

We commenced an early march on the 6th, and were
obliged to move slowly, as we were bare-footed, and the
mountains rough and steep. We found them either whoily
barren, or only covered with a stinted growth of pine and
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visions were entirely exhausted, and so having nothing to
eat, we felt the less need of water. Our destitute and for-
lorn condition goaded us o, so ithai we reached ihe Helay
on the 12th. We immediately began to search for traces
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morning of the 13th, we leled a raven, which we cooked
for seven men. It was unsavory flesh in itself, and would
hardly have atiorded a meal tor onc hungry man. ‘1he
miserable condition of our company may be imagined, when
ceven "\nnn’rv men . wha had nat eaten a full meal far ten
days, were all obhged to breakfast on this nauseous bird.
We were all weak and emaciated. But I was young [71]
and aple (0 Dear nardsnips. vy DEArt ony acneq 101 my
poor father who was reduced to a mere skeleton. We moved
on slowlv and painfullv. until evening, when we encamped.
On my return from setting our two traps, I killed a buzzard,
which, disagreeable as it was, we cooked for supper In the
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otter.

This served for breakfast and supper. It seemed the
means of our present salvation, for my father had become
so weak, that he could no longer travel. We therefore



Original from
UNIVERSITY OF CALIFORMIA

Digitized by
INTERNET ARCHIVE

pd#asn~ssadde/blo3sniiyiey mmm//:diy / urewod dljgnd
00UZAZLI096ET/R ZoN/L20Z/3™uU d|puey |py//:dly / LIND ¥2:€Z L0-S0-ET0Z U0 pajelausn



1824-1830) Pattie’s Personal Narrative 119

is not worked, as not being so profitable, as either the copper
or gold mines.

We remained here to the last of December, when the
settlement was visited by a company of French trappers,
who were bound for Red river.® We immediately made
preparations to return with them, which again revived the
apprehensions of don Juan, that the Indians would break
in upon the settlement as soon as we were gone, and again
put an end to the working of the mines. To detain us
effectually, he proposed to rent the mines to us for five years,
at a thousand dollars a year. He was willing to furnish
provisions for the first year gratis, and pay us for all the
improvements we should make on the establishment. We
could not but be aware, that this was an excellent offer.
My father accepted it. The writings were drawn, and my
father rented the establishment on his own account, selecting
such partners as he chose.

T, meanwhile, felt within me an irresistible propensity to
resume the employment of trapping. T had a desire, which
I can hardly describe, to see more of this strange and new
country. My father suffered greatly in the view of my
parting with him, and attempted to dissuade me from it.
He strongly painted the dangers of the route, and represented
to me, that T should not find these Frenchmen like my own
country people, for companions. All was unavailing to
change my fixed purpose, and we left the mines, January 2d,
1826.

We travelled down the river Helay, of which 1 have for-
merly [82] given a description, as far as the point where we
had left it for Battle-hill. Here, although we saw fresh
Indian signs, we met with no Indians. Where we encamped
for the night, there were arrows sticking in the ground. We
made an carly start on the 16th, and at evening came upon

“ The Red is here used as one of the rather infrequent names for the Colo-
rado— Ep.

2" rip (1826)
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of that sort down Red river. My father joined this com-
pany, and in the name of the companions made application
for license of safe transit through the province of Chihuahua,
and Sonora, through which runs the Red river, on which
we meant to trap. The governor gave us a passport in the
following terms:

[133] Custom House of the frontier town of Santa Fe, in
the territory of New Mexico.

Custom House Certificate.

Allow Sylvester Pattie, to pursue his journey with certain
beasts, merchandize and money, in the direction of Chi-
huahua and Sonora; to enter in beasts and money an amount
equal to this invoice, in whatsoever place he shall appear,
according to the rules of the Custom House, on his passage;
and finally let him return this permit to the government of
this city in days. Do this under the established
penalties.

Given at Santa Fe, in New Mexico.

RAMON ATTREN

September 22d, 1827.

On the 23d, my father was chosen captain or commander
of the company, and we started on our expedition. We
retraced our steps down the del Norte, and by the mines to
the river Helay, on which we arrived on the 6th of October,
and began to descend it, setting our traps as we went, near
our camp, whenever we saw signs of beavers. But our
stay on this stream was short, for it had been trapped so
often, that there were but few beavers remaining, and those
few were excecdingly shy. We therefore pushed on to some
place where they might be more abundant, and less shy.
We left this river on the t2th, and on the 1sth reached
Beaver river. Ilere we found them in considerable num-
bers, and we concluded to proceed in a south course, and
trap the river in its downward course. But to prevent the
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An Apacha has just come in, and says the peaple who agreed to
mest us at the spring yesterday are coming on with some mules to
trade. ' ¢

Three miles from the camp of last 'night we had reached
the “divide,”” and from that point the descent was regular and con-

_tinuous to Night creek. The ravines on eitherside of the ‘““divide”
are covered with fragments of blue limestone and rich specimens
of the magnetic oxides of iron.’

October 20.—My curiosity was excited to see by daylight howmy
camp was disposed and what sort of place we were in. ﬁ was quite
certain the broad, level valley we had been traveling the last few
miles was narrowing rapidly, by the intrusion of high precipices;
and the proximity of great mountains in copfused masses indicated
some remarkable change in the face of the country. We were,
in truth, but a few miles from the Gila, which I was no less desi-
rous of seeing than the Del Norte.

oThe general sent word to the Apaches he would not start till 9 or
10. This gave them time to come in, headed by their chief, Red
Sleeve. They swore eternal friendship to the whites, and everlast-
ing hatred to the Mexicans. The Indians said that one, two or
three white men might now pass in safety through their country;
that if they were hungry, they would feed them; or, if on foot,
mount them. The road was open to the American now and forever.
.Carson, with a twinkle of his keen hazel eye, observed to me, “I
would not trust one of them.” ’ ’

The whole camp was now busily engaied in attempting to trade.
The Indians had mules, ropes, whips and mezcal. We wished to
get a refit in all save the mezcal, offering to give in exchange red
shirts, blankets, knives, needles, thread, handkerchiefs, &c., &c.;
but these people had such extravagant notions of our wealth, it was
impossible to make any progress. At length the call of “boots and
saddles’’ sounded. The order, quickness and quietude of our move-
ments seemed to impress them. One of the chiefs,after eyeing the
general with great apparent admiration, broke out in a vehement
manner: “You have taken New Mexico, and will soon take Cali-
fornia; go, then,and take Chihuahua, Durango and Sonora, We will
help you. You fight for land; we care nothing for land; we fight
for the laws of Montezuma and for fond. The Mexicans are ras-
cals; we hate and will kill them all.” There burst out the smothexzed
fire of three hundred years! Finding we were more indifferent
than they supposed to trade, and that the column was in motion,
thfg became at once eager for traffic. )

hey had seen some trumpery about my camp which pleased
them, and many of them collected there. My packs were made.
One of my gentlest mules at that moment took tright, and went off
like a rociet on the back trail, schttering to the right and left all
who opposed him. A large, elegant looking woman, mounted 2 .
straddle, more valiant than the rest, faced the brute and charged
upon him at full speed. This turned his course back to the camp;
and T rewarded her by half a dozen biscuit, and through her inter-
vention, succeeded in trading two broken down mules for two:
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good omcs, giving two yards of scarlet cloth in the bargain. . By
this time a large number of Indians had collecied about us, ‘all dif-
ferently dressed, and some in the most fantastical style. The
Mexican dress and saddles predominated, showing where they had
chiefly made up their wardrobe. One'had a jacket made of a Henry
Clay flag, which aroused unpleasant sensations, for the acquisition,
no doubt, cost one of our countrymen his life. Several wore beau-
tiful helmets, decked with black feathers, which, with the short
shirt, waist belt, bare legs and buskins gave them the look of pic-
tures of antique Grecian warriors. Most were furnished with the
Mexican cartridge box, which consists of a strap round the waist,
with cylinders inserted for the cartridges.

These men have no fixed homes. Their houses are of twigs,
made easily, and deserted with indifference. . They hover around
the beautiful hills that overbang the Del Norte between the 31st
and 32d parallels of latitude, and look down upon the States of
Chihuahua and Sonora; and woe to the luckless company. that ven-
tures out unguarded by a strong force. Theirshills are covered
with luxuriant grama, which enables them to keep their horses in
fine order, so that they can always pursue with rapidity and retreat
with safety. The light and graceful manner in which they mounted
and dismounted, always upon the right side, was the admiration of
all. The children are on horseback from infancy. There was
amongst them a poor deformed woman, with legs and arms no
longer thap an infant’s. I could not.learn her history, but she'had
a melancholy cast of oountenance. She was well mounted, and
the gallant manner in which some of the plumed Apaches waited
on her, for she was perfectly helpless when dismouhted, made it
bard for me to believe the tales of blood and vice told of these
people. She asked for water, and one or two were at her side;
one handed it to her in & tin wash basin, which, from its size, was
the favorite drinking cup. . ;

We wended our way through the narrow valley of Night creelk.

On each side were huge stone buttes shooting up into the skies.

At one place we were compelled to mount onc of these spurs
almost perpendicular. . This gave us an opportunity of seeing what
a mule‘conld do. My conclusion was, from what I saw, that they
could climb nearly as steep a wall as a cat. A pack slipped from
.2 mule, and, though not shaped favorably for the purpose, rolled
entirely to the base of the hill, over which the mules had climbed.

A good road was subsequently found turning the spur and fol-
lowing the creek, until it debouched into the Gila, which was only
a mile distant. - '

Some bundred yards before reaching this river the roar of its
waters made us understand that we were to see something different
from the Del Norte. Its section, where we struck it,(see the map,)
4,347 feet above the sea, was D0 feet wide and an average of two
feet deep. Clear and swift, it came bouncing from the great moun-
tains which appeared to the north about 60 miles distant. We
crossed the river, its large round pebbles and swift current caus-
ing the mules to tread wearily.
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We followed its course, and encamped under a high tange of
symmetrically formed hills overhanging the river. Our camp resem-
bled very much the centre of a yard of huge stacks,

We heard the fish playing in the water, and soon those who were
disengaged were after them. At first it was supposed they were
the mountain trout, but, being comparatively fresh from the hills of
Maine, I soon saw the difference. The shape, general appearance,
and the color are the same; at a little distance, you wﬁ imagine
the fish covered with delicate scales, but on a closer examination
you will find that they are only the impression of scales. The meat
is soft, something between the trout and the cat-fish, but more like
the latter. They are in great abundance.

We saw here also, in great numbers, the blue quail. The bottom
of the river is marrow, covered with large round pebbles. The
growth of trees and weeds was very luxuriant; the trees chiefly
cotton-wood, a new sycamore, mezquite, pala, (the tallow tree of
our hunters,) a few cedars,and one or two larch. There were some
grape and hop vimes. . .

16 circum-metidian observations beta aquarii, and 9 of polaris,
give the latitude of this camp 32° 60’ 08", Its approximate longi~
tude is 108° 45' 00”. .

October 21.—After going a few miles, crossing and recrossin
the river a dozen times, it was necessary to leave its bed to avoi
a cafion. This led us over a very broken country, traversed by
-hugle dykes of trap and walls of basalt. The ground was literall
covered with the angular fragments of these hard rocks. . < s
" From one of these peaks we had an extended view of the country
in all directions. The mountains run from northwest to southeast,
and rise abruptly from the plains in long narrow ridges, resembling
trap dykes on a great scale. These chains seem to ferminate at a
certain distance to the south, leaving a level road, from the Del
Norte about-the 32d parallel of latitude, westward to the Gila.
These observations, though not conclusive, agree with the reports
of the guides, who say Colonel Cooke will have no difficulty with
his wagons. .

The mountains were of volcanic rock of various colors, feld-
spathio granite, and red sand stone, with a dip to the northwest,
huge hills of a conglomerate of angular and rounded fragments of
quartz, basalt, and trap cemented ia substance that agrees well -
with the description I have read of the puzzolana of Rome.

The earth in the river bed, where it was not paved with the frag-
ments of rocks, was loose, resembling volcanic dust, making it
unsafe to ride out of the beaten track. A mule would sometimes
sink to his knee; but the soil was easily packed, and three or four
mules in advance made & good firm trail. y

This was a hard day on the animals, the steep ascents and
descents’shifting the packs, and cutting them dreadfully.

The howitzers did not reach camp at all.

A few pounds of powder would blast the projections of rock
from the caflon, and make it-passable for packs, and possibly for
wagons also. The route upon which the wagons are to follow is,
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however, to the south of this. Under this date,in the catalogue of
plants will be found many differing from those heretofore observed;
amongst them the zanschneria Californiga, also a new shrub with
an edible nut, a grass allied to the grama, Adam’s needle, artemisia
cana, and'many varieties of mezquite.

October 22.—The howitzers came up ahout nine o’clock, having,

- in the previous day’s work, their shalts broken, and, indeed, every-

' thing that was possible to break about them, We again left the
river to avoid a caiion, which T examined in several places, and
saw no obstacles to a good road. The canion was formegbya seam
of basalt, overlaying limestone and sand-stone in regular strata.
Through these the river cuts its way.

Many deep arroyos have paid tribute to the Gila, but in none have
we yet found water. Following the bed of one of these, to exa-
mine the eccentric geologicnl formation it displayed, I found un-
known characters written on a rock, copics of which were made,
but their anliquity is questionable.

We were now fast approaching the ground where rumor and the
maps of the day place the rins of the so called Aztec towhs. This
gave the characters alluded to additional interest; they were in-
dented gn a calcareous sandstone rock, chrome colored on the out-
side; presenting a perfectly white fracture. This made them very
conspicuous, and easily seen from a distance, The coloring mat-
ter of the external face of the rock may proceed from water, as
there was above the characters a distinet water-line, and every ap~
pearance that this gorge had more than once been the scene of over-
flows and devastation.

We encamped on a bluff high above the river, in view of awock
which we named, from its general appearance, Steeple rock.

Latitude of our camp to-night, by 17 circum-meridian altitudes
of beta aquarii, 32° 3% 13". Longitude 109° 07’ 30",

October 23.—Last night the heavens became overcast, the air
dampy and we expecied for the first time since leaving Santa Fé, (a
month to-morrow,) to have a sprinkle of rain; but, at 9 this'morn-
ing, the clouds had all been chased away, and the sun careered
up ih undisputed possession of all above the horizon, The atmos-
phere resumed its dryness and elasticity, and at night -the
stars looked brighter, and the depth of the spaces between greater,
than ever.

The changes of temperature are very great, owing to the distance
from the influence of large masses of watery and, if they were ac-
companied by corresponding changes in humidity, they would be
insupportable. Last night we went to bed with the thermometer at
70° Fahrenheit, and awakened this morning shivering, the ther-
mometer marking 25°; yet, notwithstanding, our blankets were as
dryms though we had slept in a house, .

he table land, 130 feet above the river, was covered so
thiek with large paving pebbles, as to make it difficult to get a
smooth place to lie upon.

The growth of to-day and yesterday, on the hills and in the val-
leys, very much resembles that on the Del Norte, the only excep-

* tions being a few new aud beautitul varicties of the cactus. After
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leaving our last night’s camp, for a mile, the general appearance,
width of the valley, and soil, much resemble the mast fertile parts
of that river. This, so far, has decidedly the best soil, and the
fall of the river being greater, makes it more easy to irrigate.

To-day we passed one of the long sought ruins. I examined it
minutely, and the only evidences of handicraft remaining, were
immense quantities of broken pottery, extending for two miles
along the river. There were a great many stones, rounded by at-
trition of the water, scattered about; and, if they had not occs-
sionally been disposed in lines forming rectangles with .each other,
the supposition would be, that they had been deposited there by
natural causes. _

October 24.—To-day we laid by to recruit. Although the moon’
was not in a favorable position, I availed myself of the opportunity
to get a few lunar distances. 18 circum-meridjan altitude of beta
aquarii, and 12 altitudes of polaris, give for the latitude of the
place 82° 44’ 62", and 8 distances between ¢ and Fomalhaut give
for the longitude 109° 22’ 00”. We feasted to-day on the blue
quail and teal, and at night Stanly came in with a goose. ¢ Signs”
of beaver and deer were very distinct; these, with the wolf, con-
stitute the only animals yet traced on the river. .

October 25.—The general character of the country is muclr the
same as before represented; but towards camp, it broke into irreg-
ular and fantastic looking mountains. A rose-colored tint wasim-
eparted to the whole landscape, by the predominance of red feld-
spar. The road became broken and difficult as "it wound its way
around two short eafions. ' .

W,e were now in the regions made famous in olden times by the
fables of Friar Marcos, and eagerly did we ascend every mound, ex-

ecting to see in the distance what I fear is but the fabulous ¢ Casa
giontezuma.” Once, as we turned a sharp hill, the bold outline of
a castle presented itself, with the tops of the walls horizontl, the
corners vertical, and apparently one front bastioned. My com-
panion agreed with me that we at last beheld this famed building;
on we spurred our unwilling brutes; restless for the show, I drew
out my telescope, when to my disappointment a clay butte,"with
regular horizontal seams, stood in the place of our castle; but to
the naked eye the delusion was complete. It is not impossible
that this very butte, which standson an imposing height in the centre
of a vast amphitheatre of turreted hills, has been taken by the
trappers, willing to see, and more especially to -2port marvellous
things, for the “ Casa Montezuma.” The Indians here do not
know the name Aztec. Montezuma is the outward point in therr
chronology; and as he is supposed to have lived and reigned for
all time preceding his disappearance, so do they speak of every
event preceding the Spanish conquest as of the days of Monte-
Zuma. :

The name, at this moment, is as familiar to every Indian, Puebla,
Apache, and Navajoe, as that of our Saviour or Washington is to
us. In'the person of Montezuma, they unite both gualities of di-
vinity and patriot.- ' "
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We passed to-day the ruins of two more villages similar to those
of yesterday. The foundation of the largest house seen yesterday
was 60 by 20 feet; to-day, 40 by 30. About none did we find
any vestiges of the mechanical arts, except the pottery; the stone
forming the supposed foundation was round and unhewn, and some
cedar logs were also found about the houses, much decayed, bear-
ing no mark of an edged tool. Except these ruins, of which not
one stone remained upon another, no marksof human hands or foot-
step have been visible for many days, until to-day we came upon
a place where there had been an extensive fire. Following the
course of this fire, as it bared the ground of the shrubbery, and ex-
posed the soil, &c., to view, I found what was to us a very great
vegetable curiosity, a cactus, 18 inches high, and 18 inches in its
greatest diameter, containing 20 vertical volutes, armed with stron
spines. When thetravelier is parched with thirst, one of these, split
open, wilk give sufficient liquid to afford relief. Several of these
cacti were found nearly torn from the earth, and lying in the dry
bed of a stream. ' ,

These and the mezquite, acacia, prosopis odorata, and prosapis
glandulosa, now form the principal growth. Under the name mez-
quite, the voyageur comprises all the acacia and prosopis family.

Last night, about nine o’clock, I heard the yell of a wolf, resem-
bling that of a four months’ old pup. In a few minutes there
was a noise like distant thunder. “Stampede !’ shouted a fellow,
and in an instant every man was amongst the mules.” With one
rush they had broken every rope; and this morning, when
we started, one of our mules was missing, which gave us infinite
annoyance. Our party is 8o economically provided that we could
not afford to lose even a mule, and I left four men ‘to look it up,
who did not rejoin us till night.

A question arose involving a serious point of mountain law, which
differs somewhat from prairie law. Oneof my party captured a beau-
tiful dun colored mule, which wasclaimed by another party; the one
claiming the prize for having first seen the animal and then catching
it with the lazo. The other pleaded ownership of the rope, used as
a lazo, as its title. It was settled to the satisfaction of the first.

The mule was one which Carson had left on his way out, and on
being nsked why he did not cleim it, he said it was toe young
to be useful in packing, and as we now had plenty of beef, it would
not be required for food, and he did not care about it.

Oclober 26.—Soon after leaving camp, the banks of the river be-
came gullied on each side by deep and impassable arroyos. This
drove us insensibly to the mountains, until at length we found our-
selves some thousand feet above the river, and it was not until we
had made sixteen miles that we again descended to it. This dis-
tance occupied eight and a half hours of incessant toil to the men,
and misery to our best mules. Some did not reach camp at all,
and when the day dawned one or two, who had lost their way, were
seen on the side of the mountain, within a few steps of a high pre-
cipice, from which it required some skill to extricate them. The
men named this pass *the Devil’s turnpike,” and I see no reason to
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change it. The whole way was a succession of steep ascents and
descents, paved with sharp, angular fragments of basalt and trap.
The metallic clink of spurs, and the rattling of the mule shoes, the
high black peaks, the deep dark ravines, and the unearthly look-
ing cactus, which stuck out from the rocks like the ears of Mephis-
topheles, all favored the idea that we were now treading on the verge
of the regions below. Occasionally a mule gave up the ghost, and
was left as a propitiatory tribute to the place. This day’s. jour-
ney cost us some twelve or fifteen mules; one of mine fell headlong
down a precipice, and, to the surprise of all, survived the fall.

The barometric height was taken several times to-day. Lomng and
anxious was my study of these mountiains, to ascertain something
of their general direction and form. Those on the north side swept
in something like a regular curve from our camp of last night to the
mouth of the San Carlgos, deeply indented in two places by the in-

ress into the Gila of the Prierte (Black) and Azul (Blue) rivers.

hose on the south, where we passed, were a confused mass of ba-
salt and trap, and I could give no direction to the axis of maximum
elevation. They seemed to drift off to the southeast. Wherever
the eye wandered, huge mountains were seen of black, volcanic ap-
pearance, of very compact argillaceous limestone, tinged at times
with scarlet from the quantities of red feldspar. Through these the
Gila (now swift) has cut its narrow way with infinite labor, assisted
by the influx of the Prierte, the Azul and San Carlosrivers. As the
story goes, the Prierte flows down from the mountains, freighted with
gold. Itssands areseid to be full of this precious metal. A fewad-
venturers, who ascended this river hunting beaver, washed the sands
at night when they halted, and were richly rewarded for their trouble.
Tempted by their success, they made a second irip, and were at-
tacked and most of them killed by the Indians. My authority for
this statement is Londeau, who, though an illiterate man, is truthful.

October 27.—After yesterday’s work we were obliged to lay by
to-day. The howitzers came up late in the afternoon. They are
small, mounted on wheels ten feet in circumference, which stand
apart about three feet, and with the assistance of men on foot, are
able to go in almost any place 2 mule can go.

| strofled a mile or two up the San Carlos, and found the whole
distance, it has its way in a narrow caiion, worn from the solid ba-
galt. On either side, in the limestone under the basalt were im-
mense cavities, which must have been at times the abodes of Indians
and the dens of beasts. The remains of fire and the bones of ani-
mals attested this. Near its mouth we found the foundation of a
rectangular house, and on a mound adjacent that of a circular build-
ing, a few feet in diameler. The ruin was probably that of a shep-
herd’s bouse, with a circular building adjoining as a look-out, as
there was no ground in the neighborhood which was suited for irri-
gation. Both these ruins were of round unhewn stones, and the
first was surrounded bf' ieces of broken pottery. Digging a few
feet brought us to a solid mass which was most likely a dirt floor,
such as is now used by the Spaniards.

In my walk I encountered a settlement of tarantulas; as I ap-
proached, four or five rushed to the front of their little caves in an
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attitude of defence. I threw a pebble at them, and it would be
hard to imagine, concentrated in so small a space, so much expres-
sion of defiance, rage, and ability to do mischief, as the tarantula
presents.

Our camp was near an old Apache camp. The carcasses of cattle
in every direction betokened it to have been the scene of a festival
after one of their forays into the Spanish territory.

The Gila at this place is much swollen by the affluence of the
three streams just mentioned, and its cross section here is about 70
feet by 4. The waters change their color, and are slightly tainted
with salt; indeed, just below our camp there came from the side of
an impending mountain, a spring so highly charged with salt as to
be altogether unpalatable. Several exquisite ferns were plucked at
the spring, and a new green-barked acacia, covering the plains
above the river bed, but vegetation generally was very scirce; this
is the first camp since leaving the Del Norte, in which we have not
had good grass.

At 8k, 40m., a meteor of surpassing splendor started under con-
stellation lyra, about 20 degrees above the horizon, and went off
towards the south, projected against a black cloud.

The clouds interfered with my observations; but such a’they
were, 12 altitudes of polaris, 9 of alpha andromed, and 9 of alpha
lyre, and 16 distances between the » and alpha pegasi, gave the
latitude of the camp 32° 653’ 16”, and the longitude 109° 31’ 34”.

October 28.—One or two miles’ ride, and we were clear of the
Black mountains, and again in the ?‘alleé of the Gila, which wi-
dened out gradually to the base of Mount Graham, abreast of which
we encamped. Almost for the whole distance, twenty miles, were
found atintervals the remains of houseslike those before described.
Just before reaching the base of Mount Graham, a wide valley,
smooth and level, comes in from the south-east. Up this valley are
trails leading to San Bernadino, Fronteras and Tucsoon. Here also
the trail by the Ojo Cavallo comes in turning the southern abut-
ments of the Black mountains, along which Capt. Cook is to come
with his wagons.

At the junction of this valley with the Gila are the ruins of a
large settfement. I found traces of a circular wall 270 feet’in cir-
cumference. Here also was one circular enclosure of 400 yards.

“This must have been for defence. In one segment was a trian-
" gular shaped indenture, which we supposed to be a well. Large
mezquite now grow in it, attesting its antiquity. Most of the
houses are rectangular, varying from 20 to 100 feet front; many were
of the form of the present Spanish houses, thus: *

COURY
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Red cedar posts were found in many places, which seemed to

detract from their antiquity, but for the peculiarity of this climate,.

where vegetable matter seems never to decay. In vain did we
search for some remnant which would enable us to connect the in-
habitants of these long deserted buildings with other races. No
mark of an edge tool could be found, and no remnant of any house-
hold or family ' utensils, except the fragments of pottery which
were every where strewed on the plain, and the rude corn grinder
still used by the Indians.” So great was the quantity of this pot-
tery, and the extent of ground covered by it, that 1 have formed
the idea it must have been used for pipes to convey water. There
were about the ruins quantities of the fragments of agate and obsi-
dian, the stone described by Prescott as that used by the Aztecs to
cut out the hearts of their victims. This valley was evidently
once the abode of busy, hard-working, people. Who were they?
And where have they gone? Tradition among the Indians and
Spaniards does not reach them.
I do not think it improbable that these ruins may be those of
comparatively modern Indians,* for Venegas says: ¢ The father
Jacob Sedelmayer, in October, 1744, set out from his mission, (Tu-
butuf,) and, after travelling 80 leagues, reached the Gila, where
he found six thousand Papagos, and near the same number of Pimos
and Coco Maricopas;’’ and the map which he gives of this country,
although very incorrect, represents many Indian settlements and

missions on this river. His observations, however, were confined"

to that part of the Gila river near its mouth.

Great quantities of green-barked acacia on the table lands, and
also the chamiza, wild s:&e and mezquite; close to the river, cot-
ton wood and willow. e found, too, amongst many other plants,
the eriodictyon Californicum, several new grasses, and a sedge,
very few of which have been seen on our journey.

V{e saw the trail of cannon up the valley very distinct; that of

an expedition from Sonora against the Irdians, which was made a.

few years since, without achieving any results.

Wherever the river made incisions, was disceverable a mela-
morphic, close grained, laminated sandstone, and in many places
were seen buttes of vitrified quartz, (semi-opal.)

October 29.—The dust was knee deep in the rear of our trail;
the soil appeared good, but, for whole acres, not the sign of vege-
tation was to be seen. Grass was at long intervals, and, when
found, burned to cinder. A subterraneous stream flowed at the
foot of Mount Graham, and fringed its base with evergreen. Every
where there were marks of flowing water, yet vegetation was so
scarce and crisp that it would be difficult to imagine a drop of water
had fallen since last winter., The whole plain, from 3 to 6 miles
wide, is within the level of the waters of tEe Gila, and might easily
be irrigated, as it no doubt was by the former temants of these
ruined houses. .

® Sinoe these notes were written, a very interesting letter was received from the vemera-
ble Mr. Gallatin connsoted with the history cf theso ruime.  The letter, with my reply, will
be found in the Appendix.
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The crimson tinted Sierra Carlos skirted the river on the north
side the whole day, and its changing profiles formed subjects of
study and amusement. Sometimes we could trace a Gothic steeple;
then a horse; now an old woman’s face; and, again, a veritable
steamboat; but this required the assistance of a light smoky cloud,
drifting to the east, over what represented the chimney stack.
Wherever the river abraded its banks, was seen, in horizontal
strata, a yellowish argillaceous limestone.

October 30.—Mount Turnbull, terminating in a sharp cone, had
been in view down the valley of the river for three days. To-day
about three o’clock, p. m., we turned its base forming the northern
terminus of the same chain, in which is Mt, Graham.

Half a mile from our camp of last night was another very large
ruin which appeared, as well as I could judge, (my view being ob-
structed by the thick growth of mezquite,) to have been the abode
of five or ten thousand souls. The outline of the buildings and the
pottery presented no essential difference from those already de-
scribed. But about eleven miles from the camp, on 2 knoll, over--
fooked in a measure by a tongue of land, I found the trace of a
solitary house, somewhat resembling that of a field work en cremal-
tiére. = The enclosure was complete, and the faces varied from
ten to thirty feet. The accompanying cut will give a more
accurate idea than words. - :

Clouds had been seen hovering over the head of Mount Turnbull;
and as we passed, the beds of the arroyos leading from it were
found to be damp, showing the marks of recent running water. .

Last evening about dusk, one of my men discovered a drove of
wild hogs, and this morning we started on their trail, but horse
flesh had now become so precious that we ceuld not afford to fol-
low any distance from our direction, and although anxious to geta
genuine specimen of this animal, we gave up the chase and dropped
in the rear of the column. The average weight of these animals is
about 100 pounds, and their color invariably light pepger and salt.
Their flesh is said to be palatable, if the musk which lies near the
back part of the spine is carefully removed.

Cigil 2 G{)k) L;; i{:
(&
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Many ¢ fresh signs” of Indians were seen, but, as on previous
days, we could not catch a glimpse of them. They carefully avoid-
ed ys. This evening, however, as Robideaux unarmed was riding
in advance, he emerged suddenly from a cavity in the ground, thickly
masqued by mezquite. He had discovered two Indians on horse
back within twentﬁr {ards of him. The interview was awkward to
both parties, but Kobideaux was soon relieved by the arrival of the
head of our column. The Indians were thrown into the greatest
consternation; they were tolerably mounted, but escape was hope-
less. Two more miserable looking objects I never beheld; their
legs, (unlike the Apaches we left behind) were large end muscular,
but their faces and bodies (for they were naked,) were one mass of
wrinkles, almost approaching to scales. They were armed with
bows and arrows, and one with a quiver of fresh cut reeds,
Neither could speak Spanish, and the communication was by signs.
They were directed to go with us to camp, where they would re-
ceive food and clothing; but they resolutely refused, evidently

. thinking certain death awaited them, and that it would be prefer-
able to meet it then than suffer suspense. The chief person talked
all the time in & tongueresembling more the bark of a mastiff; than
the words of a human being. Our anxiety to communicate {o the
tribe our friendly feeling, and more especially our desire to pur-
chase mules, was very great; but they were firm in their purpose
not to follow, and much to their surprise, (they seemed incapable
of expressing joy,) we left them and their horses untouched.

They were supposed by some to be the Cayotes, a branch of the
Apaches, but Londeau thought they belonged to the tribe of Trem-
blers, who acquired their name from their emotions at meeting the
whites.

Observed to-night I2 altitudes of polaris for latitude, and mea-
sured 9 lunar distances for longitude.

Lat. 33° 12/ 10”. Long. 110° 20’ 46”.

October 31.—To-day we were doomed to another sad disap-
pointment. Reaching the San Francisco about noon, we unsaddled
to refresh our horses and allow time to look up a trail by which
we could pass the formidable range of mountains through which
the Gila cut its way, making a deep cafion-impassable for the howit~
zers. A yell on the top of a distant hill announced the presence
of three well mounted Indians, and persons were sent out to bring
them in. Our mules were now fast failing, and the road before us
unknown. These Indians, if willing, could supply us with mules
and show us the road. Our anxiety to see the result of the inter-
view was, consequently, veay great. It was amusing, and at the
same time very provoking. They would allow but one of our party
to approach. Long was the talk by signs and gestures; at length
they consented to come into camp, and moved forward about a hun-
dred yards, when a new apprehension seemed to seize them, and
they stopped. They said, as well as could be understood, that the
two old men we met yesterday had informed their chief of our pre-
sence, and wish to obtain mules; that he was on his way with some,
and had sent them sahead to sound a parley. They were better

-
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looking, and infinitely better conditioned, than those we met yes-
terday, resembling strongly the Apaches of the copper mines, and
like them decked in the plundered garb of the Mexicans.

The day passed, but no Indians came; treacherous themselves,
they expect treachery in others. At everlasting war with the rest
of mankiad, they kill at sight all who fall in their power. The
conduct of the Mexicans to them is equally bad, for they decoy
and kill the Apaches whenever they can. The former Governor of
Sonora employed a bold gnd intrepid Irishman, named Kirker, to
hunt the Apaches He had in his employment whites and Delaware
Indians, and was allowed, besides a per diem, $100 per scalp, and
$25 for a prisoner. A story is also told of one Johnson, an Eng-
lishman, an Apache trader, who, allured by the' reward, induced a
number of these people to come to his camp, and placed a barrel
of flour for them to hejip themselves; when the crowd was thickest
of men, women, and children, he fired a six pounder amongst them
from a concealed place and killed great numbers.

13 circum-meridian altitudes of beta aquarii, and 10 altitudes of
polaris give the latitude of this camp 33° 14’ 29/". The longitude
by 12 lunar distances E. and W. is 110° 30’ 24",

November 1.—No alternative seemed to offer but to pursue Car-
son’s old trail sixty miles over a rough country, without water,
and two, if not three days’ journe{‘.’ Under this, in their shattered
condition, our mules must sink. e followed the Gila riversix or
seven miles, when it became necessary to leave it, how long
was uncertain. Giving our animals a bite of the luxurious grama
on the river banks, we filled every vessel capable of holding water,
and commenced the jornada. The ascent was very rapid, the hills
steep, and the footing insecure. After travelling five or six miles,
ascending all the way, we found trails from various directions con-
verging in front of us, evidently leading to a village or a spring; it
proved to be the last. The spring consisted of a few deep holes, filled
with delicious water, overgrown with cotton wood; and, nlthouEh
the grass was not good, we determined to halt for the night, as the
howitzers were not yet up, and it was doubtful when we should
meet with water again. -I took advantage of the early halt to as-
cend, with the barometer, a very high peak overhanging the camp,
which I took to be the loftiest in the Pifion Lano range on the north
side of the Gila. 3

Its approximate height was only 5,724 feet above the sea. The
view was very extensive; rugged mountains bounded the entire
horizon. Very far to the northeast was a chain of mountains
covered with snow, but I could not decide whether it was the range
on the east side of the Del Norte or the Sierras Mimbres. Near tﬁe
top of this peak the mezcal grew in abundance, and with the stalk
of one 25 feet long we erected a flag-staff. Here too we found
huge masses of the conglomerate before described, apparently as
if it had been arrested in rolling from an impending height, but
there was no poeint higher than this for many miles, and the inter-
vening ravines were deep. Lower dows we found a large mass of
many thousand tons of the finer conglomerate, the shape of a trun-

Uil zeat by {; O()Rlc
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tility against the Mexicans, they seem to think that the Mexicans are great
rascals and that they have a right to kill them whenever they can. Many of
them had Mexican saddles, cartridge boxes, and different parts of the Mexi-
can dress, all of which had no doubt been plundered from some poor devil
who they had killed. We followed down a branch of the Gila [Night Creek]
to day, and about 3 oclock came to that stream, it is a fine bold, beautiful
mountain stream but with no land about it that can be cultivated, cotton
wood timber, fine fish, plenty caught this evening. No game, though I found
plenty of deer sign. We have marched in the last two days forty five miles.

Along the Gila to the Colorado

Oct. 21t This has been a long and fatiguing days journey. When we left
camp this morning we had two difficulties presented to us—the one a most
steep and rugged mountain, the other a cafion of the river, we took the latter
as the lesser evil, followed down the Gila some five or six miles and finally
turned the steepest point of the mountain, in following the course of the
river, we were obliged to cross it every half mile or so, the mountain jutting
down to the very edge of the stream, making a very picturesque affair of it—
but damn bad roads—the fact is we have so much of the grand, & sublime
scenery that I am tired of it. After turning the flank of the mountain we
ascended it, and found it bad enough even at that. Carson said this was a
turnpike road in comparison to the other route. We struck the river about
3 or 4 oclock in the evening and found the country quite open. More fish
have been caught this evening I tried my hand but could not get even a
nibble—plenty of deer & turkey sign to day—none seen. I had to take a
pleasant ride of some miles on the back trail to see a sick man—this made me
late in getting into camp Our march to day some 18 miles by my computa-
tion. The Howitzers have not come up yet, and itisnow 8 P M—poor David-
son® he has a sweet time of it—these are the only wheeled vehicles we have
along, and they are about as much trouble as all the packs put together Our
pack animals begin to suffer dreadfully from sore backs, and the beef cattle
are becoming so tender footed that the[y] are driven along with the greatest
difficulty. Some Indians came up shortly after we started this morning—We
have seen nothing of them since, the rascals are loafing along after us to steal
some mules, I suppose.

Oct. 229. We arrived late in camp this evening as usual having marched
18 or 20 miles—the country is better than that passed over yesterday. Kept
the river bottom for a few miles, but was again headed off by another cafion
—we then had a rough country, the Howitzers broke down another set of
mules yesterday these devlish things cost us more in the shape of mules
than a2 Company of Dragoons. Captain Johnston lost one of his mules*>—
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with the pack—he has gone back after it. We are to march ten miles a day
¢ill he overtakes us—

Oct. 239, This morning we left camp about g oclock, crossed the River,
and marched down the bottom on the north side of the stream, the road was
quite level, but ye gods the dust. I never suffered or saw men suffer more
from any trifling annoyance in my life. The grass & weeds indicated quite
strong soil, and might be caltivated by proper irrigation. We saw one OF
rwo wild geese & two or three flocks of ducks—the advanced guard saw the
black quail & the common quail of the United States No other game was
scen, the fact is Carson says he never knew a party on the Gila, that did not
leave it starving, this [ am fearful will be our case before we Jeave—Marched
about 16 or 17 miles.

Oct. 24 The Gen' determined to remain quiet to day. We have been
fishing & caught nothing. Capt Johnston got up about 12 M. he caugh his
mule and found most of his pack. ruins of ancient buildings seen yesterday
and broken crockery.** No fish caught, and only on¢ wild goose killed.

25th, We left camp early this morning continued to travel along the
River Gila, had a hard and rugged days march. Encamped on a high hill or
rather mountain, near the yiver, had to pack wood & water up the hill for
more than % of a mile, good grass.

27. On the 26 we Jeft camp early revallie having been sounded at 4 A.M.
Orders were issued the night before that we should have every thing pre-
pared to SEart S0 SO0N as there was light sufficient to sec this was represented
as being a hard day—and it was not belied, it was one succession of moun-
tains so covered with sharp stones that 1 do not believe our mules touched
the ground once in five miles. A mule without shoes stood no chance, many
could not be driven, and many from exhaustion fell by the wayside, and no
effort on the part of the men could get them any farther. Some ten or twelve
utterly give up—the men were coming in last night till one oclock, and five
or six had to lay out in the mountains, one poor fellow lost the way and
following a ravine our camp fires being in sight, rumbled over 2 bluff thirty
feet high—but fortunately did not get hurt much. There is a mule now on
the mountain opposite to us that can be driven neither up or down. The
Howitzers did not get in ‘Water had to be sent back to the men—the River
from our last camp to this runs through a cafion, the water is inaccessible
for any thing buta bird—therefore we werce obliged to do without it all day
_the men and animals suffered very much.

There was some rain Jast night, and it is now raining. A few days wet
weather will use up the remainder of our animals, and we shall be obliged
to foot it from here to California. The Gen'. determined to stay still this
morning until 12 M, when we start to look for grass. Our animals had but
little last night.

,8th_Afrer 12 M yesterday, the Gen!. concluded to remain in camp the
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balance of the day. Men were coming in camp all day with broken down
mules, and cattle. The Howitzers got in about 1 P M—plenty of fish caught,
and two turkeys killed by Mr. Stanly, the artist. This morning we are all up
bright and early preparing for a start. When my cavalry were driven up
I found one of them my poor old pony so used up that I was obliged to
abandon him—he will I think do well and perhaps be the sire of a new race
of horses in the mountains. Several mules were left also. After travelling a
few miles over rough broken country, we got into the river bottom, and
have come on finely all day. No hills or stone, but deep sand and plenty of
dust. The River tolerably well wooded with cotton wood—some thickets
of a species of wood that I do not know—the bottom was better to day than
I have yet seen it on the Gila, and might be cultivated by irrigation—passed
the ruins of several buildings in some places the cedar posts were standing.
The buildings were evidently quite large—and pieces of crockery were
scattered about in great profusion—we have found these ever since we got
on the Gila. Some pieces are plane, some painted black & white, & red &
black.®* Who could have done this—there is no record nor tradition that I
have heard of, of the Mexicans having lived in this country, and the present
race of Indians evidently never either built so extensively or made the
crockery—that they may have smashed it is quite likely as they seem to have
a genius that way, in common with all the red skin rascals I have ever seen
yet. The River at this point is some 6o yds broad and very rapid and quite
deep itis cloudy, and has been raining in the mountains to our lefr all day—
No game seen—yet every day we see plenty of deer & turky tracks, great
numbers of the patridge of the country must rise along the river as we con-
stantly see their tracks and occasionally 2 covey of birds very few water
fowl.

29 Oct. This morning it had cleared off beautifully—but a few drops of
rain fell last night. This evening however it has clouded up again. We have
made a fine march to day, had good roads, we struck the main Indian trace
used by the red rascals for going into Sonora, where they plunder the Mexi-
cans to their hearts content, of mules, Horses, women & children®—This
latter two articles they make slaves of. We are now in the Quietero (I be-
lieve so they are called—though I do not know how to spell the word)
country.® They are represented by our guide as being great rascals and
thieves—they will steal our mules if possible—therefore we keep pretty good
guard for them—none have been seen to day, though some were scen at a
distance yesterday. Saw plenty of broken crockery, but no ruins of build-
ings. Some of our party maintain that the buildings were erected by the
Aztecs, but I do think if it were so we would hardly find cedar posts
standing—though it is a wood that lasts a long time. It is said that on the Salt *
River a branch of the Gila, that large villages are found, & dikes &c. showing
that the earth had been cultivated—the bottom of the river quite large &
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might be cultivated by irrigation—the river seems to be high at times over-
flowing the country to a considerable extent. The Engineer party I believe
named a large mountain to the west of us, Mount Dallas, after the Vice
president.®” This grass is not good—long but tough and wiry.

30t Oct. To day has been pretty much the same as yesterday, only the
road a little rougher—hills, &c—no game except patridges, centipedes, taran-
tulas & rattlesnakes, musquite bushes & cotton wood. Two Indians seen and
caught to day—could not make them understand any thing, they were most
infernally frightened—a few presents made to them—

315t Oct. Cloudy this morning, a few drops of rain last night. considerable
rain fell near us yesterday but we caught none of it—this evening clear. Left
camp % to 8 oclock—marched down the River—pretty much the same as
yesterday—except the country rougher and more broken, After marching
some ten miles encamped, on a branch of the Gila—called I believe the San
Francisco. We came thus early to a halt—about 12 M—because the great
Cafion of this River commences here, and we will in all probability not be
able to get water again for two days. Some Indians came and hailed us—a
white flag sent out and a talk held with them, but I believe they could not be
induced to come into camp. The mules are breaking down fast and our beef
cattle are giving out fast. We usually kill the most foot sore, and it often
happens that the poor beast cannot be made to get up—so as to be killed
decently—and it is devlish poor & tough beef at that. The trail that we are
now travelling is strewn with the carcasses of cattle these have been driven
from Sonora by the Indians—they steal constantly from the Mexicans. This
is muster day, & the rolls have been made out.

1%t Nov. The guide warned us this morning that we would march but six
or seven miles before we should leave the River—we would be headed off by
a cafion—and it might be three days before we should see water again—this
was rather a gloomy prospect—We therefore filled everything that was
portable and would hold water—with that fluid—coffee pots, gourds, can-
teens, and some had their gum elastic cloaks made up in the shape of bags,
and filled with water. We started out on an Indian trail, up the mountain.
Carson had never travelled this trail, and did not know any thing of country
on it but from its course he thought it best for us to follow it. We followed
on up the trail & up the mountain—sometimes a very good road, then again
rough. Saw many of the most beautiful amygdaloid stones—The mountains
covered with fine grass, and the most enormous cactus. They were fully
thirty feet high—and from 18 inches to 2 feet in diameter. We found a nut
also of very agreeable flavour. About 4 P M—we saw cotton wood to our
great surprise and joy in a ravine. We at once made search, and found water,
not in any great quantity yet sufficient to keep us from suffering—I had
walked nearly all day—as we were constantly ascending—had biit one drink
of water all day. A man may easily imagine our joy when the water was
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fotks also head, Our camp was well supplied with a fine fish irov
the river resémbling a little the black basa; its flesh was not firm but
vary delicate. The California quail abounds in the bottoms. A
mew BOry 0§ sycamore iree made its appearance here; it has a bask
recigely like our own sycamore.tree, or button-wood,and a leaf re
gembling the maple; the leaves are now yellow with the frost, as
ey are of the most deciduous plants. Found some of the fruit of
the blagk walaut of this country; it is about half the size of our
black walnut, pnd not rough on the outside as ours, but shows the
veims of the Begms of the outer bark. The roses, the hops, mus-
quitoes, and poison oak looked familiar, and some other pliwts
known in. the Unitéd States, nymes unknown, Just a3 ‘we wetk
leaving eamp to-day, sn bld Apache chief came in and harangued
the.general thus: * You have taken Santa Fé, let us go on and take
Chihughpwa gnd Sonora; we will go with you. You.fight for the
eoll, we fight for plunder; so we will agree perfectly. Their peo-
le sre bad Christians; let us give jhem a good thrashing, &c.”
flarc_hed seven and & half miles, and encamped at the upper end of
a cafion, through which we could not travel to-night; grass good.
‘October 21.—Marched at half-past seved, and, going down the
river a few miles, we commenced climbing a ru%ed mountain of
bapaltic rdck, where our moantain howitzers will find trouble in
¢limbing; for sevien miles our track lay over.the mountain, np and
gown steep declivities. At one point we had a magnificent view
down the Gilg, which lay before us, running scuthwest. At a long
distance #outh, the horizon was limited by mountain peaks between
us and them, and to the limits of the lorizon until we came to the
Siexra Del Buro, southeast there was & vast.plain of diluvion cov-
gred with grama grass. This plain connects with that of the Del
Norta, so that one can ride south of the Sierra Del Buro from the
Del Norte to the Gila without crossing a single mountain. Iem
passing the mouniains to-day we encountered the uswal basaltie
rocks, thes sienite, then baselt, then feldspathic gratiite, then red
sandstone, (small specimen;) this was standing northwest to south-
ehst, vertical across our route, and a cliff overhung us, probably of
the sanse xocks, with a dip to the northwest, dipping from the Si-
w-a Del Buro; then to, feldspathic granite again like that of the
ishits aglty. very easily. disintegrated. The live cedar and a
tree resembling osk on the hills, but scattered; grama snd other
grasses quite abundant; saw obhe deer and one-flogck of partridges;
saw a. dwirf species of mulberry on the hills; the miseltoe abounds;
dlso, the sweet cotton-wood, and willow thinly acattered along the
riven; very little brush in our way. The poison oak-must be for some
wise \ﬁn, for:it grows here too. A sort of .wild squesh, whieh grows
Teom Hent’s fort'tp Bed river, is also found heye. Our mules be-
tol ahow ngmptama_ of failing.  We, passed to-day ivery little
.that would hesr cultivation eveh: by irrigation; the .mpland is
ravel and sand, the hqttoms & sdrt of wolcanit dust, made weny loose
y the undgrmining of :myyiads of rats and mice' of new varietien
Caught. two new kinds of fish in the clegn watess of the Qila; bait-
ing with grasshoppets:. Our howitsers: did Dot sges- up., this. might,
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Lt. Dayidsow being'in charge of them, lay out at the base of the
" mountains ; after dark, one of his howitzers and & .mule rolled
down a steep declivity and  disappeared in the dark in a ravine,
wher% he had-some difficufty in finding them; it wes, however, un-
injured. Camp on plenty of grama grass; distance 18 niiles. .

October 22.—Tlve howitger arrived, and we marched at 10} cross-
ing the Qila several times, as we move down it for four miles; we
then crossed it, and made a circuit of 14 miles to the south sicf:e, to

ot around 2 cafion ‘through which the river flows; our road was

d, fromithe number of gutters cut deep through the diluvion, of
which the whote courtry, except the mountain peaks, is composed;
it forms the substance of the plains of the Del Norte and the Gila;
and, from its general level, na doubt, was deposited in the bed of
an ocean. We pasged a number, of smaller mountains or hills, ap-
parently composed of black bisalt; and the ca?on of the Gila here
18 caused by a seam of it crossing the course of thé river, through
which the water has cutja way; under this seam of baselt, there lies
a succession of white samdstqne rogks, with a dip to the north, and
incurved east and west. The character of these rocks is the same
z)u that which occurs on the Del Norte at our camp qp thg 11t

ctober; and in general the formation of the country, so far, og.
this river, is aimi?ar to thet on the Del Norte. The vegetation, toq
day, is more of a tropical character: the large prickly pear, w.in.’;
8 tree-trunk six or seven feet high, made its appearance; a ne
shrub made its appearance; it appeared to be without leaves, an
looked like large bunches of the green thorn whigh defend the
trunks of the young honey-locusts in Ohio; it bore a smell likg
blackberry; there were two new varieties of cactus on the road, and
the Spanish bayonets grew in great abundance; encamped on thg
bluffs, 180 feet above the water, the grass being scarge in the batr
tom. -~ Distance, 18 miles.

Octobgr 23 —I went back after my mule, which old Rob had I;t
get away from bim; found it by travelling where we left the Gilg
I‘gesterday; discovered that the diluvion is formed into stone on the

anks of the Gila above the caiion, formipg perpendicular walls,
upon which, for 30 fest above the level of the stream, the action of
water was plainly visible; returned to the old camp, and slept; the
troops moved at 9, and coptinued down the river, on 2 goo road,
coming into a plain with the salt grass upon it; the road side was
strewed with pieces of broken pottery, which led to examination,
and the evidence of a large village was plain; one foundation was
found, 80 feet by 40; 2 fleur de terre; and there were piles of round
stones, which had been used in former buildings; the place must
have been occupied for a long time, ag the quantity of broken pot-
tery was very great; the fragments were apparently just like those
in the daily use of the present New Mexicans; I'followed here tq
overtske the troops, and did not have time to make any searches
who it was that occupied these places. Was it Spanish or the Az-
tecs, quien sabe? The buildings of adabe do not remain long as ruing;
perhaps they were Spaniards, who worked mines in the. neighhor-
Eood, anil were subsequently driven out by the Indians, as they

!
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were from a silver mine west of Santa Fé. The country is not
much frequented by Indians now just along here, as Cargon left
some horges md wules, and found them here.

- October 24.—Laid by in camp, the salt grass purged our horses,
and gave some of them the cholic. - :

October 2b6.—Marched early, and made aboud 20 miles, over a
very rough country approaching the third cafion of the Gila axd
San Pedro modntains; the black hills of basalt rise on each side,
and deep cuts in the diluvion makes the country very rough; some
vallies on the Gila are capable “of enltivation, and at them found
the ruins of a number of habitations. No 1 represents a grouad

£

plan of the most northern, six miles out’from camp.” The outlines
of the foundations were visible, a8 round stones had/been used for
thet purpose. The houses, probably made of adobe, were long
since washed a fleur de ferre. The longer house was] shaped like
those of New Mexico in present use; the smaller ones had the ap-

earance of some of the assemblages of houses occupied by the

neblos of New Mexico. In the longer house were some cedar
pieces of posts and joists, verg much decayed. How long cedsr
would last in this dry atmosphere, I cannot tell; but presume if
even exposed to the weather, it might lay like a stone for ages.
Pieces of broken gott'ery strewed the ground in every direction,
‘and fragments of black crystal, which no doubt were left from
the manufacture of arrow points. The pottery seemed like that in
present use among the New Mexicans. [ raked the dirt in various

* Pottery.

directions, in vesin, to find some relic, which might indicate the
autiquity of the ruins; a nuthber of broken stones to pound corn
upon, showed that the lpm:)ple were agricultural. In the bottom
was the ruins of a small house, proba:gbly used for guarding the
. fields. No. 2 represents a place two miles further down the river;
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here there were fragments of broken potiery more ancient looking;
one square room, with another house attached, with a hole in the
ground within the foundation, about 20 feet square and now about
eight feet deep; its only present inhabitant was a strange’ lookin
yetlowish grey rat, which retreated to his hole; could I have followe
him through his burrowings, I might have found some clue to the .
mystery af the former inhabitants. We soon after commenced ap~
proaching the third cafion of the Gila, and climbed mountains over
paths which once had been used by this people. We diverged
from the river again, and, after much rough travelling over brokem
volcanic rocks, we found a camp of grama grass about 400 feet
above the river on a towering hill, with rough descent to the water:
distance travelled about 20 miles. A horse which Carson had left
here a week or two before, as he came from California, took fright
at our approach and fled to the hills at the top of his speed, baf-
fling all effort to retake him. :
ctober 26.—Started at a quarter to 7; as we are warned of
troublesome march, it commenced as we descentled to the river, and
continued for about 14 miles, up and down steep declivities cov-
ered thick with fragments of black basalt, with scarcely a place
where an animal could step without putting his foot on a loose
stone, many of them angular and sharp. This terrible journey we
had to take to get around the third cafion, which is impassable.
As the van toiled along, rising hill upon hill, the rear fell behind,
until, finally, they were lost to view; the heal of the column
reached the river about 3 o’clock, and at midnight the cattle and
howitzer party came, Lt. Davidson reporting that his men and
mules had given out, and had left the howizers 5 miles back; some
of the men did not come in until morning. At daylight (27th) we
saw one of the dragoons perched on a cliff, with his kit on his back,
just abandoning his mule, which he bad fed down towards our fire .
the night before, and found himself cut off by a precipice, he laid
down and spent the night; and the next morning, not being able to ’
get his mule back, he took off his saddle and retraced his steps
with all his effects upon his back; the general had s party sent and
rescued the animal from its perilous heighth. This journey can no
doubt be avoided by leaving the Gila higher up, and taking more
to the south around these basaltic peaks. - The action of the water
on the diluvion drift was plain for 500 or 600 feet, the pebbles for
400 feet, or thereabouts, being of varieties from a distance mixed
with those of the loeality; higher ur, the stones, rounded by attri-~
tion, were wholly those of the loca itz. The hills were of conical
em

form, piled upon each other; one of t with & cap &L
of tr;pp; all ut?emed to be solid basalt thrust up from A

beneath; & very few cedars and other shrubs; several

large kinds of caste and grass tuft between the rocks was all the
végetation, the grass growing finest on the north side of the hill.
Having passed this rocky barrier, we find the grass scarce; the
hills are green with the creosote bush; and, from this on to Cali-
fornia, we may count upon but scanty picking for our poor am-
mals. It is not improbable that in the voleanic convulsions which

'
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ave this country a form, some mephistic Bubstance was produced
in quantities to poison the soil for vegetation. This creosote
lant shows something; and & shower of rain which fell upon us,
although very slight, made the atmosphere smell of some vile gas.
Opposite our journey, the Black and Blue rivers come on the north-
eastwardly ; the Black- courses south, with a branch in the moun-
tains called Bonita; the course of>the Blue southeasfl they head
in the mountains north of the Gila, and may be 60 miles long;-they
come into the Gila dbout six and 2 half miles apart. Near our camp
" a small stream called the St. Charles comes. in; all three of these
streams flow through_cefions. The diluvion here is very thick,
and of a rocky nature, which, with the basalt, make the walls of
the caiion vertical. Near our camp are old horse signs and trails,
' and old Indian wigwams of willows about 5 feet
high, and covered with willows and grass. Near
where we left the Gila to-day was the ruins of two
ancient houses, shown only by the foundation ®tones and the pieces
of pottery. If I only had one of the young ones that had been box-
~ed on the ears for some of the breakages!

October 27.—Lidid in camp on account of the fatigue of yesterday
to the animals, and to get up the howitzers; near camp is an old
ruin; the foundation of the huilding is as those given above; some
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guantities of broken pieces of pottery were lying about it; I got
two men and some spades, and dug shout it; in hopes of finding
som ;hlgg, but found nothig but pottery; it appeared to he very
anpie .

October 28.—Marched at a quarter before 8; after coming two or
three miles, we found the remains of arold settlement, the founda-
tions of the houses covering a larger .space than those before seen,
but the plan of the houses only to be discovered by the rows of
round stones; ebundance of pottery; the place was overgrown with
mesquite and chimezo; the rooms from 12 to 20 feet in dimensions;
about 6 miles from camp, were other houses, the rooms of which—
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ome of them—appeared to have been round; a lttle further; and
here was a cirole of stones 90 paces in diameter, with an opening
o the east, with the remains of a house near the centre, and some
oundations outsidef there were no remains of wood; a mile further,
nd remains of very extensive buildings were to be seen; the
ooms—somg of them—appeardd to have been 40 by 60 feet; and,
rom -the greater quantity of rubbish, the houses must have been
auch larger; the pottery abundant; pieces marked thus. Further

- -

'n, we came to a large plainat the juoction of a creek which comes
Tom the southeast; and here was found the remiins of the most
sxiensive settlement; the most of the houses had cedar posts in a
state of decay, stdnding in the ground; a rampart had been raisdd
n a circle of over 300 yards, and on parts of it, houses had been
made; in the middle wasa hole with three entrances or slopes down
:0 the bottom of it; probably an old well filled up, as the surface
was probably not over 15 feet above the level of the river; pottery
very abundant; our road layalong the course of the Gila, which we
crossed several times; the road was very dusty, so that our mules
dug great holes as they stepped along, one after the other; the
tracks of a Mexican canmon were plain to be seen on the trail we
were following; some expedition last spring, probably against the
Apaches, to the southeast; we can see a level country passing south
of the Devil’s turnpike; the creek ooming from that direction can
probably afford water; south of southwest of out camp is 2 high
mountain, about five miles off, the top covered with trees; around
the southeast basg of this is a broad trail leadjng towards Sonors,
where the Apachep go to steal; it Ieads acroes to the head of San
Pedro. Our ropte showed the actioa of fire in the bottoms, which,
in many places, had swept the growth of vegetation off, for years
of what the earth had attempted to clothe herself with; the soil is so
light, that fire kills the roots, as well as the tops of the trees; mes-
quite is abundant on the bottoms; and here it is a large tree, two
feet in diameter, but not lofty; grass was scarce on our path, so
that we had no place to camp except here; the grass coarse,and of
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the salt kind; several Indian trails crossing our path showed th
prestnce of the Apaches. The Gila is getting to be much larger-
still not deep fording. Distance, 21 miles.

October 29.— Marched at 10 minutes of 8; kept on the south s
of the Gila all day; about eight miles out, we passed the mouth d

a stream seen on our left yesterdey; it was dr{, but at times it cor

taine a good deal of water; ils course is marked by cotton-woody
at only two or three places could a camp have been found; all mi

rass; about twelve miles, there is a level plot of salt grass runnisg
gown to the river—enough for thousands of aninfals. All the com-
_iry seemed to be perishing for want of rain. About five miles froa
cemp, we fell upon the great stealing road of the Apaches; it ww
hard beaten, and in places many yards wide, filled with borss
. mules’ and cattle tracks,the latter all going one way—from Sonon:
the bottom on the south side of the river is about two miles wid:
along here, for 40 miles, it could all be irrigated. There isa Jaup
quantity of cotton-wood along the Gila; the mountain peaks staaf
along the river on each side, with Jong intervals of comparativel
dow land between them; looking back to the southeast, a vast pla
is seen sduth of the turnpike, through which we might have evadel
that horrible journéy. A wild mule paid the column a transies
visit, put eluded pursuit, and fled to the hills with the swiftness o
the deer. We have had the best road to-day of any since we l¢f
Sants 6. Pottery in abundance; but all the houses were gone
probably they “used no stones in the foundations. Distancr
21} miles. .

October 30.—Marched at a quarter before 8, and continued &
the Kiataro trail down the Gila; al 10 miles, we balted to noon a
the south. side (left bank) of the Gila,at a good grass plat. On ahili
of the usual diluvion, of 50 feet above the level of the river, wi
a steep ascent, was the ruins of an sncient dwelling; the roeas
marked by the foundation stones of round volcanic rocks, from om
to two feet in diameter. I found a shell in the ruins, which bai
been perforated, and worn as an ornament, besides many pieces of
pottery; the rooms were square, of the usual .size of 12 ox 15 feet;
pear the house, a stone was found, about two inches by an iach sa¢'
a balf, which bad been painted red; it may have been used asthe'
foot of an idol. The pottery was marked. We continued ou

4
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march, after our usual halt of an hour; and after crossing the Gils
five or six miles, we came suddenly upon two Indians, old fellows,
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rivelled up and puarblind; they had three horses pretty well
cked with something, and a quantity of material for arrows; they
sre fairly caught by surprise, and were very much frightened; we
we them tobacco, and tried to get them to come to camp with us
t the old fellows made a very eloquent speech, which we could
t understand, and pointed earnestly for us to go on, and let them
» their way; we left them, and got to camp about three o’clock;
stance, 22} miles, thinking they wodld pnss along our column to
@ rear; buy they marched themselves .instantly; they are of the
ilend’s Gila Indians, or Kiataws, (praifie wolves,) as they are
cknamed; from them the river takesits name. The valley ie nar-
wer to-day, but no doubt once supported a large population;
amp good on the left bank; signs of rain in the dry creek.
Orctober 31.—Marched at a quarter to 8, having sent Carson off
"7, with four dragoons, to explore ahead the route. As he, on his
nate from California, made 60 miles to a point 8 miles up the San
rancisco without water, we take an Indian road nearer the QGila,
ad hope to shorten the distance without water. After marching -
) miles, we halted on- the San Francisco, right bank, where we
aally encamped. Carson reports that we can make seven miles
ore on the river, and must then bear off, to avoid the caiion No.
; after we had concluded to camp, some Gilands made their ap-
earance on a-listant hill, and made signals; we called them, and
:nt messengeis to them; waived a white flag; our messengers,
‘aptain Moore and Carson, shook hands with them, but they would
ot be induced to come to camp; they have been dealt with by
.mericans in the employment of Chihuahua, who have hunted them
t $50 a sca.p, as we would hunt wolves; and one American de-
oyed a large number of their brethren in rear of a wagon to
rade, and fired a field-piece among them; it is no wonder, then,
hat two parties of God’s creatures, who never knew each other be-
ore, should meet in a desert, and not approach mear enough to
hake hands. It would be well for us to get them to us, as we
night buy some mules; ours are flagging; and we might get water-
roides in the 60 miles in front of us. Remains of pottery at camp;
»eaver dams in‘great numbers in the San Francisco; flags and wil-
ows siong the borders very thick; some larger cotton-woed; the

tap-root of the pumpkin of the plains, three feet by six inches;
perennial, apparently. :

November 1.—First day of winter; it came with 8 freeze, making
ice half an inch thick, and reminded us of our giving up the
route by Albuquerque, in consequence of fear of smow oa the
Washitah mountains; marched at the usual hour, quarter to 8, and
crossed over to the Gila again, eight miles to upper end of the
cafion; here we halted to water and refresh before taking the jour-
ney which Carson found to be 60 miles, without water; near this
point, there was evidence of & former settlement, but nothing but
pottery; their pieces of pottery are very ancient in appearance;.



52z ;
589 . Ex Dgc, No. 41

followed down the Gila through the cafon for four miles, cronix
the river repeatedly; the high water mark waa frequently st
dyr heads on the rocks. There was very little grass in the ai!
a little cane. The road left the Gila on the left bank, and lei:
a.dry ravine east of south for five miles further, it then brought.
us by the Saddle mountain, in sight of the San Pedro; com
porthwest. We then marched on and encamped on the left bui
about one mile above its mouth, on the border of the low kil
where we found plenty of grass; four miles further, the rockic
the Gila were diluvial as we started, thence blue, grey, and varic:
colored basalt; in one place coarse amygdaloid, all with an appe:
vertical seam; the rocks generally very compact, with many tnd
and rugged surface; a few of them soft and pulverized. Ont
hill four miles from the San Pedro was a bed of greyish white lix
¢tone, then commencgd the diluvion again. On the top of i
tidge stood the Saddle mountain, capped with some rock—probit!
the limestone—but it may be the basalt. The bottom of the
Pedro is one mile' broad, and of the cfxa’ra’,cter 6f those on the G
above, dusty dry soil, grown in places with cotton-woods and ¥
low, in others with grass, and_again mesquite, chapparal, ol
places bare. It bears the usual signs of habitations of forn
times—abundance of fragments of pottery; I also found the fi
ment of a cerulian sea-shell. The vegelafion of to-day was i

___,_..—-/'

;ln'e-,'-hu'ch 4s yesterdiy; saw somh;deef, abuadance of quail, %

dacks, and a pole-cat; and a number of geese and gmjlhbbm’ lik

, and the IUpt |

thése of the United States, but- appareatly smal
grey hare, with black tail and ears. S :
* November 6.—Remdined in oamp, awaitisg the arrival of Ut
kéwitzers; obtaided some seed of the pitahays, whick were tob
in & dried fruit pod two inches large; 'lhe.lilh of diluyion sre &'
into &n infinite number of hollows; on them ‘the. cantis and the ™
rious' kinde¢ of hcacia grow in'a seattered wnr,.l:ovarilgmﬂﬁmu' '
peﬂiapvl]i!f the ‘sutfdee, the rest is. bare giavel; gigept onei®
mbre, which:is taken ‘up with-tlie seattersd bunohes of E‘l’iﬂ“’
under the'bsme of these hills the mesgdite 'grows thie
deed ydrds, seme of it'being trees of two faet in diatitéter, '
imbi¢itade. ‘Then comes the bdttom' of ‘the river ooyertd ¥/
coarse grass, which absunds om the bottoms ‘of the -Del -““‘“e'
thes comes the'willows & few yards; which stadd thick alosf

aw dojaome b T CH v Bes wpe s L
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water in many places, but ndt more than 12 feet high; the cotfon-
woods are generally a foot or more in diameter, in irregular
groves, not more than 100 yards wide along down the river; the
ighet hills in the back ground on each side look half green with
the bushes of the creosote plant, and the mountains here are appa-
rently nlmostbare; the peaks visible from here are not very high. (gur
route for the last few days hds been very crooked, so that had we
a straight route, we could have come through the cafion in two
days, or one and a half instead of four. The chain of muuntains
continue along on the right bank of the Pedro, so that these would
be rough hills to cross from this point to the gap between the
Mount Dallas and Mount Dick. ’

~
November 7.—Marched at 8; kept down the left bank of the San
Pedro,and crossed the Gila three miles from camp; near the mogth
of the San Pedro is a2 good patch. of grass. We kept -down %hc
right bank of the Gila uatil we entered the fifth cafion, where we
crossed it frequently, and encamped on its right bank, with scanty
grass. About six miles below the San Pedro we passed a good
camp under some diluvial cliff; here, we are told, is about our last
grass from this-te California. The river is slightly larger here than
where we first saw it, although .we were told otherwise; it has
about 18 inches water on the shoals here, and canoces might pass
down it very readily, and good sized boats, if it was not for the
+ round rocks in its bed. The San Pedto, an active man could jump
across. Our course was a little north of west; distance 18 miler,
The mountains in peaks, composed mostly of basalt, camé near to
the river; the diluvial beds, indurated into rocks, ate torn and bros
ken in every direction, indicating great violence and irregularity
in their displacement. There appears to be a subsequent bed of
diluvion along hece not yet displaced; the bottoms of the river
ate composed of the usual clay, in a state of powder ot dust, and
which is undermined in every direction by animals of the rat kind,
so that it is unplensant to man or mule to ride off the beaten truck.
Along the very edge of the water of the river the grass and. other
verdure grew luxuriantly; on all else the vegetation was as asual,
the mesfuite and its kindred plants, and the creosote corering the
mountains to their tops; no trees visible on the mouptains. Signs
of the wild hgg, and the deer, and the turkey were numerous; the
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FROM LEWISBURG TO CALIFORNIA IN 1849
Notes from the Diary of William H. Chamberlin

(continued)
Edited by Lansing B. Bloom

CHAPTER VIII

Wednesday, June 13.—We are within six miles of the
old Santa Fe gold placer; some of our men visited it; found
some emigrants encamped there; they took a small basin
with them, and in one washing procured at least fifty eents
worth of pure gold.®* Time passes very tediously when
lying in camp in such a desolate country as this.

Thursday, June 14—Green, Howard and myself re-
turned to Santa Fe to-day, for the purpose of purchasing
a few articles we had forgotten, and procuring additional
information regarding our route. A large company that
had started on the Spanish trail have returned, finding it
impossible to cross the streams, which are very much swol-
len. They lost a great deal of baggage and provisions in
their unsuccessful attempts; they are preparing to go the
southern route.

Friday, June 15.—Lodged during the night at the U. S.
hotel. Had a cot but no bedding., The fleas which abound
here, annoyed me very much, and I passed a restless night.
Indulged in a glass of what they call ice eream (it deserved
no such name), and paid 50 cents for it. Left town about
12 o’clock to-day, and reached camp about sundown, a dis-
tance of 30 miles, Met some very heavy trading teams, on
their way to town from Chihuahua.”

Saturday, June 16.—Had a slight shower last night,
which is the first rain that has fallen upon us for months.
The rainy season is about setting in here, which lasts until
gsome time in August. Everything here appears to be suf-
fering from drought. Find employment in fitfing up our
packs, and arranging to start on the morrow. QOur packs
do not average more than 150 pounds to each animal. The

40. On the placers, see note 34 suprea. The best description of them comes from
Wixlizenus, quoted by Twitchell, Leading Facte of N. Mez. History, II, 180-2, uote 128.

41, Evidently the rond east through Tijeras Cafion and north through the moun-
tains to Santa ¥é was then more in favor than the older road which continued north
from Albuquerque snd then reached the higher level by way either of the Rio de
Galisteo or the Rio de Santa Fé.

144
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FROM LEWISBURG TO CALIFORNIA IN 1849 159

was of utmost importance to us. They are very avaricious
and have little regard for their word of honor when self-
interest is at stake. They care nothing about money and
prefer a new brass button to a half eagle. They had a little
money among them, but did not know the value of it. We
had one display of “etiquette’” worthy of imitation by a more
civilized race of people. While the old chief was holding
hig talk with our captain, the Mexican guide ventured to
gay something on the subject, when the chief ordered him
to “hold his tongue,” saying that it was enough for one
man to speak at once. Aware of their reported treachery,
and not putting much confidence in their protestations of
friendship, we doubled our night guard, but were not
molested. In the morning we found a few small articles
had been stolen while trading with them; but upon the
whole, our falling in with this band of savages was the
most fortunate circomstance that happened to us on the
vSVhQ}:i route. Distance, 24 miles; 1224 miles out from Fort
mith.

Sunday, July 8.—Started at eight o'clock and moved
off in fine spirits, well satisfied with the results of yester-
day’s “fair.” I suppose more than 200 Indians had visited
our camp during the afternoon. Our course west, over a
very rough, broken country; then ascended and crossed a
high mountain, which is the dividing ridge that separates
the waters which empty into the Atlantic and Pacific oceans.
We then descended a long ravine and encamped about 1
o’elock on a small, pure stream, and had pretty good grass
for our animals. The surrounding hills are covered with
trees of a stunted growth, shrubbery and gramma. The
main stalk of the beargrass grows to a great heighth. This
the Indians use for lance handles, which are from 10 to 15
feet long, and very firm when dry. Mr. Hart, an old Cali-
fornia gold miner, thinks that the earth indicates an abun-
dance of gold in this region. We found specimens of copper
and iron ore. Distance, 15 miles—1239.

Monday, July 9.—Our guide led us in a winding course
through ravines and across difficult hills, until we found
ourselves traveling down the bed of an arroyo, which grad-
nally widened and deepened, until we suddenly emerged
and bivonaced upon the bank of the Rio Gila (Hela). In
the bed of the arroyo we saw a great variety of cactus or
prickly pear, loaded with ripe fruit; also several varieties
of trees, walnut, elder, oak, etc. There is little doubt but
the country we pass over to-day will at no distant period
prove an immense gold placere. The hills are composed of
a sand rock and red clay, intermixed with sand and small

Copyright (c) 2006 ProQuest Information and Learning Company
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160 NEW MEXICO HISTORICAL REVIEW

flint stones; in the ravines we saw the slate rock cropping
out, made bare by the action of the water, and large quan-
tities of quartz, which is said always to accompany a
deposit of gold. We did not “prospect” any, for the want
of water, and very likely we should not have known how
to examine for the precious metal. Indeed, we think but
little about gold or gold digging, it being a subject rarely
introduced for “camp gossip.” Traveling has become as
natural ag doing “day labor;” it is indeed very laborious,
and when we reach camp we are very much fatigued and
think of nothing else than rest. Our stock of provisions is
disappearing rapidly, and unless we are fortunate enough
to obtain a supply of the Pjona [Pima] Indians, we ghall
certainly suffer, and we are beginning to think this a much
more important consideration than the gold of California.
The banks of the Gila, like all other rivers we have seen
gince leaving the Ohio, are fringed with cottonwood. At
this point it is about 12 yards wide and 18 inches deep, and
runs upon the first rock and gravel bed we have seen since
leaving Pennsylvania. It is a swift flowing stream of clear,
pure water, and abounds in trout, some of which are of a
very large size. As soon as we encamp a number of our
men prepared themselves with rod and line and went to
“try their luek” amongst these strangers of the finny tribe.
They scon returned and reported favorably, having caught
enough to supply “all hands” for both supper and break-
fast, Hill Dixon caunght one that measured four inches
between the eyes and weighed about 30 pounds. The country
is very mountainous on both sides of the river, and but
little flat land along its banks, which at this point is covered
with a luxuriant growth of weeds, indicating a good soil.
This is the encamping ground of the Mexicans who come
out to trade with the Apaches. We can find no grass and
we fear our animals will suffer while traveling down the
river. Here our guide, Joseph Jarvis, leaves us to return
home, having fulfilled his contract faithfully, and we are
left to “go it blind” the rest of the way. Distance, 23 miles—
1260 (sic).

Tuesday, July 10.——After giving Jarvis a letter of
recommendation signed by each member of the company,
and furnishing him with enough crackers and bacon to last
him to the Rio Grande, he started home and we continued
our journey. Crossed the river and continued down the
bank, through underbrush and weeds, for several miles,
then re-crossed and ascended a high, difficult bluff and kept
upon the high lands, crossed several deep arroyos and again
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FROM LEWISBURG TO CALIFORNIA IN 1849 161

encamped on the river bottom, opposite Steeple Rock.%
The highlands or plaing are entirely destitute of timber,
but are covered with a sparse growth of gramma. If this
first day’s march on the Gila be a “sample” of “what is to
come,” we will “see sights” before we reach the “other
end.” Distance, 30 miles—1290.

Wednesday, July 11.—The trail laid along the north
side of the river and was a comparatively good road. This
flat is from one to two miles wide and probably 20 miles
long. Passed through some patches of good grass, but the
greatest portion of the valley is a barren waste. Judging
from the great number of ruins we discovered, this place
was, at some remote period, densely populated. We saw
the stone foundations of walls, that once enclosed large
towns. Some of the houses, which were no doubt built of
adobes, had stone foundations. Save these marks, and the
immense quantities of broken pottery strewed around, there
is no trace or vestage of the country ever having been
inhabited. The buildings are all level with the earth® I
believe there is no satisfactory accounts of these once
extensive settlements on historical record. Probably these
were colonies established in the early days of Mexico, and
when in sucecessful operation, were overpowered and driven
off, or totally destroyed by savage Indians, and their im-
provements demolished and laid waste. It may be that gold
mining was extensively carried on in this region of country,
and the ore packed to the Cify of Mexico, fo decorate the
halls of the Montezumas, their churches, ete. It certainly
would be interesting to kmow what ever induced people to
settle in this isolated portion of the world—in a place where
the earth would not produce enough to supply a small
population. At present there are only a few deserted Indian
wigwams along the river bank. About 3 o’clock we turned
in to water, and found 40 men of the Knickerbocker com-
pany encamped.’” They had attempted to explore a more
southern route, but after suffering severely for want of
water, losing one man and a number of stock, they con-
cluded to shape their course due north for Gila, which they
reached a few miles below our last night's camp. Good
grass. Distance, 28 miles—1318.

Thursday, July 12.—Our course is down the valley of

€6. “Steeple Rock’ had been so named when the Army of the West passed this
way. It waa reeognized by Chamberlin from the description which he had in
Emory’s Notes, p. 88. .

86. Chamberlin seems to have anticipated seeing such evidenees of prehiatoric
life from his reading of Emory’s Notes, pp. 64-65.

67. See pages 86, 39 supra.
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162 NEW MEXICO HISTORICAL REVIEW

the river, occasionally leaving it for a short time to cross
the bluffs that extend into the bank. We crossed the river
three times to-day and encamped on the south side. Passed
a company of 25 New Yorkers and Virginians encamped
on the bank of the stream. Passed a great number of ruins
described yesterday. The extensive ranges of mountains
on both sides of the river present a variety of shapes and
pieturesque appearance. We are encamped at the point
where we leave the river to cross the rough and trying part
of the road called the “Devil’s Turnpike.”®® Here the moun-
tains close in upon the river, which has cut a channel
through solid rock, in places more than 100 feet high.
Through these cafions its restless waters rush, making it
impossible to continue our course down the river. We drove
our stock to the top of the mountain to feed upon gramma,
where those of us not on guard were prevented from sleep-
ing and completely drenched by a very violent thunder
s%%rsm, which lasted several hours. Distance, 20 miles—
1338,

CHAPTER XI

Friday, July 18.—We started at 9 o’clock this morning,
and immediately ascended a high mountain. Our course was
over mountains and through ravines, down the rocky heds
of which we frequently traveled for miles. Our mules
scrambled along the sides of mountains and precipices
where I thought it would be impossible for man or beast
to venture; but they are a sure-footed animal and we did
not meet with a single accident during the day. The trail
for the whole distance is covered with a sharp, angular-
shaped black rock and small sharp stones, which severely
lacerated the hoofs of our animals, and they could have
been tracked for miles by the blood upon the stones; but
we all arrived safely in camp without losing a single mule.
Gen. Kearney lost 15 in the same march 3 years ago. In
some of those deep, dark chasms, through which we passed,
it would (with the aid of a liftle fire and brimstone) require
but a slight stretch of the imagination, to think one’s self
on the brink of the infernal regions. We descended into a
deep, gloomy ravine, the bed of which was but a few feet
in width, and the sides towered perpendicularly to the
clouds. Night came on while we were thus imbedded in the
‘“howels of the earth,” but we finally groped our way to

68. Under date of Oct. 26, 1846, Emory wrote: *The men named this pase ‘the
Devil's turnnike,’ and 1 see no remson to change it.” Op. cit., p. 65.
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the river, whither it led us, crossed over and encamped,
having traveled 10 hours without intermission and made
but 16 miles. The “Devil’'s Turnpike” is a very appropriate
name for to-day’s route; it.is not “graded” but well “set”
with sharp rocks. This has indeed been a difficult and try-
ing day’s march, on both man and beast. We walked all
day and were almost worn out on reaching camp. We
stopped on a sand bar, without a spear of grass for our
weary and hungry stock, and their incessant cries during
the night for something to eat were truly painful. We did
not see a single living animal today; indeed, we have met
but little game since leaving the buffalo region, on the
plains of the Canadian river. Since leaving the Rio Grande
we have seen an occasional antelope, hare, or a flock of
quails. Of the reptile kind we have seen rattle snakes, horned
toads, lizards, tarantulas, and scorpions in abundance. To-
day we had some extensive views of this wild region of
country. Nothing could be seen as far as the eye could
reach but mountain upon mountain, apparently barren,
whieh gives this desolate waste a most forbidding appear-
ance. From the amount of drift and other indications, the
Gila rises to a great height during the wet season. Dis-
tance, 16 miles; 1354 miles out from Fort Smith.
Saturday, July 14.—This morning we find ourselves
encamped on a small sand bar, with impassable cafions
above and below us, and enclosed on either side by tremen-
dous mountains. We have been following the trail of a
company a few days in advance of us, which has brought
us into the difficulty. The suffering condition of our animals
compels us to make our way out of this “trap” as soon
as possible. Several of us started in search of a frail lead-
ing out, but found none. Our only resort was to ascend a
high and rugged mountain, the summit of which we at last
gained, after incredible toil on the part of our mules and
selves, We continued along the dividing rise in a southern
course, in hopes of getting out of this “turnpike” region
in a short time. Our tender-footed beasts hobbled along
as best they could, but all the mules that had been shod at
Santa Fe lost their shoes during yesterday and to-day’s
march. After traveling several miles in this way we inter-
sected a good trail, which led us directly to the river. We
suppose this to be General Kearney's old route, he having
left the river further to the north. After a long but pretty
gradual descent we again veached the waters of the Gila
and traveled down the stream crossing it nine times, when
we emerged upon a flat, which widened out, and is covered
with mezquite and other bushes, but not a spear of grass.
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164 NEW MEXICO HISTORICAL REVIEW

Here again we found a great number of those ruins, for-
merly spoken of, large quantities of broken pottery, etc.
It is impossible to judge the shape of the vessels of which
these fragments form a part; very likely, however, these
buildings were roofed with this material. It resembles the
common red crockery now in use in the Stafes, being orna-
mented and striped in a variety of styles. Not a piece was
to be found of a larger size than a man’s hand. We en-
camped on a small patch of green grass about a mile from
the river. It is a fortunate circumstance we found this, it
being the first we have met with for several days. The
base of Mount Graham is about 10 miles distant, on the
south side of the river.®® The waters of the Gila have been
increased by the addition of the Prieto and Don Carlos
rivers;?® the latter stream is strongly impregnated with
galt. Saw an abundance of blue quail and a great many
turtle doves; the latter bird we have met with in every
part of the country since leaving the States. Distance, 20
miles—1374.

Sunday, July 15.—The Virginians lost a mule yester-
day, and Capt. Dixon found a good one runming loose. The
bank of the river is so beset with underbrush and drift
that we cannot get a supply of water without extreme diffi-
culty. Remained in camp to-day to rest and graze our
animals. Some of our men tried to catch some fish, but
met with poor success. I preferred gunning and killed a
few quails, doves, ete., saw a great many long-eared hares,
but they were very wild. I spent several hours in wander-
ing over the site of these ancient settlements, but could find
nothing but the pottery and foundations of buildings, de-
noting the existence of a onee numerous people. The weather
for some days has been excessively warm, and the indifferent
shade of a mezquite bush is the only protection we have
from the scorching rays of the run. We would prefer trav-
eling, if we could do so in justice to our animals.

Monday, July 16.—Trail continues down the valley of
the river, which is from one to three miles wide. Passed
more ruins, which were in a greater state of preservation
than any we had yet seen—broken portions of walls and
posts are yet standing. We also saw some large stones,
hollowed out in the shape of a mortar; these were no doubt
used for grinding grain. The valley of this river was once
inhabited by thousands—perhaps millions of human beings,

§9. There would be no difficulty in recognizing Mount Graham from the illus.

tration in Emory’s Notes, v, 67.
70, This observation is similar to that made by Emozy, op. oit., 66. “Don Carlos™

is & slip for SBan Carlos.
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now wholly extinet. They cultivated the soil, which re-
quired irrigation, and some of their ditches can be seen to
this day. The sand and dust in our trail is very deep, and
so heated by the rays of the sun that an egg could be
roasted in a few minutes. The barrels of our guns became
so hot that we could scarcely touch them, and our bridle
reins almost blistered our hands. We passed along hetween
the base of Mt. Graham and the river. The top of the
mountain is immersed in clouds and showers are falling
around its summit, while it is perfectly clear in the valley.
The water which falls around the mountain flows down the
ravines, in which there appears to be some verdure, and
at the base there is said to flow a subferranean creek. En-
camped on the river bank, had some grass, but the water
(if4 glle Gila is very warm and blackish. Distance, 30 miles—

Tuesday, July 17.—Meeker and Bornean™ abandoned
their worn-out riding horses yesterday. Our course is down
the river, the trail pretty solid. In the afternoon we
crossed a rocky point extending into the river and en-
camped a few miles below, directly opposite or north of
Mount Turnbull.™ This afterncon we intersected a large
trail, which we suppose is that traveled by Sonora traders
to barter with the Indians.”™ Saw the “frames” of a num-
ber of cattle and horses lying along the route, Today we
again passed the Knickerbocker company, many of whom
are on foot, two or three of them packing one horse, and
that probably on its “last legs.” We had a cool breeze to-
gzg‘i and got along very comfortably. Distance, 30 miles—

Wednesday, July 18 —Kept down the river with a good
road until 12 o'clock, when the river cafioned and we were
““hrought to a stand.” We, however, found a small trail lead-
ing south, around the western side of Mt. Turnbull, and
started on it, but unfortunately, neglected to water our
animals and fill our canteens, expecting to strike the river
again in a few miles. In this we were disappointed. We
continued traveling south, leaving the river behind us, and

1. At page 40 eupre, thia name appears a¢ “Bornan.”

72. Emory, op. cit., p. 69, wrote under date of Oet. 30: “Mount Turnbull, ter-
minating in a shbarp cone, had been in view down the valley of the river for threc
days. Today about three o'clock p.m., we turned its base, forming the northern
terminus of the same chain in which is Mount Grabam.™

73. Again we quote Emory (p. 76): “The dry creck by which we crossed to the
San Pedro river was the great highway leading from the mountain fastnesses info
the pleins of Santa Cruz, Sanita Anna, and Tucsoon, frontier towns of Sonorm.
Along this valley was distinctly marked the same fresh trail, noted yesterdey, of
horses, cattle, and mules.”
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FROM LEWISBURG TO CALIFORNIA IN 1849
(Notes from the Diary of William H. Chamberlin)
(Condinued)

Edited by LANSING B. BLooM

CHAPTER XV

Monday, Aug. 6.—Found an abundance of beans for
our stock this morning, and concluded to remain for the
day. Indeed, ourselves as well as animals require a day
for resting and recruiting; but some of the mules took it
in their heads to stray, and kept us running all day in
search of them. A mule completely jaded and unfit for
gervice, will frequently wander miles from camp during a
night. Had bean soup for all hands to-day, which luxury
we cannot afford more than once in two weeks. Franklin
came up to-day with a company of emigrants; he had lain
on the mountain without water, expecting to die. We knew
this company would be along to-day, or we should have
gone back after him.

Tuesday, Aug. T—Started at 1244 o’clock this morn-
ing, purposing to stop at daylight to feed and breakfast.
While we were packing, another pack ecompany came up,
and took possession of our deserted camp. Did not find
a blade of grass, or bean, until 4 o’clock p. m., when we
came across a little grass, growing upon a sand bar in the
river. We stopped and unpacked twice during the day,
to rest the weary animals, and intended encamping several
times, without feed, but fortunately did not. Distance, 36
miles—1835.

Wednesday, Aug. 8.—Remained in camp unul dark
this evening, when we packed up and started. Instead of
rest to-day, which we so much need, we were kept on the
look-out and in search of our animals all the while, which
seem determined to leave us at every opportunity, and seek
better fare or better masters. Thus far, however, we have
been fortunate, having lost but the one, carelessly left be-
hind, several hundred miles back. The channel of the river
has become very wide, more than a mile in many places,
but at present is at its lowest stage, although it increases
gradually 8s we near its mouth. The growth of cotton
wood and other timber, has continued about the same,
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throughout its course. But nothing can exceed the barren,
godforsaken appearance of the country, on the north and
south side as far as the eye can reach; one sterile hill rises
after another, and mountain after mountain, the desolation
of the scene unbroken by a single tree or living object.
The heat of the day being so intense, we are now compelled
to travel at night; the sand in the road is very deep, which
makes travelling very laborious, and it is hot enough to
scald the legs of the animals. What would seem strange,
although so near the river, we frequently suffer for want
of water; the underbrush and weeds prevent our getting
to it. For the last two or three weeks, we have seldom
encamped within less than a mile of the Gila, and it was
often with a great deal of difficulty that we could get at
it, besides carrying the water that distance.

Thursday, Aug. 9.—We unpacked about 1 o'clock this
morning and rested until daybreak, when we repacked
and continued our journey. At 10 o’clock a. m. we halted
to prepare breakfast, which occupied an hour’s time. Here
we found a bush shelter from the sun, which had been put
up by some advance company. The day is excessively hot.
After breakfast (if such if can be called) we started.
Passing over several low, barren sand hills we emerged
upon a sand plain, streteching off to the south and west
a8 far as the eye could reach. Never will I forget the
sensations that come over me when I first gazed upon this
scene. The crossing of the Colorade, and the desert beyond,
had long been the subject of speculation and dread. From
the information we had, we had every reason to expect
many difficulties and troubles” in passing this important
point in our journey, but nothing could exceed our anxiety
to realize it, for we imagined that once beyond the jornada,
the greatest obstacle in the route would be overcome and
we would soon reach the settlements of California. Well,
on our right we could see the course of the Gila river,
flowing westward, marked by the line of cotton wood on
its banks, and the mesquite timber stretching for some
distance over the plain. On the sduth we had the broad,
barren, sandy plain, which we lknow to be the valley of
the Rio Colorado, although we could not distinguish the
river or its course; and on the west, nothing but a high
and apparently desolate waste, bounded the horizon. A
hazy atmosphere hung over the scene, on fire, as it were,
by the intense heat of the sun, the rays of which are re-
flected upward by this immense mirror of sand; all com-
bined to form a picture at once grand, gloomy, and fore-
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boding. OQur road kept within the range of the mesquite
timber, and we had traveled but a few miles when we
found some beans. The condition of our animals obliged
us to stop and unpack, which we did about 1 o’clock, and
two hours were spent in gathering the beans for the mules.
Towards evening we found a suitable encamping place in
a grove of mezquite; had an abundance of beans and some
coarse grass on the border of a lagoon, which connected
with the Gila. Here we found a small company encamped
who informed us that we were within two miles of the
junction of the Gila and Colorado rivers. This was joyful
news to us for we could turn our backs upon the Gila now,
with as much pleasure as we first beheld, drank and bathed
in its cool and limpid waters, which have since gradually
changed into a broad, heated, turbid and brackish stream.
In the course of our journey along the river we have
forded it upwards of one hundred times, and many times
the apparently impassable mountains which bound its
course seemed to bid defiance to the efforts of our weary
animals and selves. The Yumas Indians had stolen several
mules from these men, which is an irreparable loss to them.
There is a village of them on the north side of the river,
direetly opposite, but not in sight. We had scarcely reached
camp before we were visited by a number of them. We
exchanged one or two animals with them, but did not better
ourselves much. Distance, 40 miles—1875.

Friday, Aug. 10—Howard and myself walked down
to the upper crossing about a mile below the junction. The
majority of the emigrants have crossed at this point, while
some have gone down a few miles to Gen. Kearney cross-
ing. We found some fifteen or twenty men here, busily
engaged in ferrying over their baggage, and employing
Indians to swim over with the mules. They had a wagon
body which they had managed to make water-tight, and
answered the purpose tolerably well, although it is a
slender boat in this “torrent of waters.” The Colorado is
here about 350 yards wide, deep enough to float a “man
o war,” and a very swift current. In crossing the boat
is carried down half a mile by the stream, in spite of all
the force that can be put upon her. The banks of the
river are pretty high, and covered to the edge by a thick
growth of cotton wood and underbrush, so that it is impos-
gible to land on either side but at the present places of
embark and debarkation. After crossing with a load they
are obliged to tow the boat up stream by hand, with a
great deal of labor, crawling along the bank over roots,
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wading or swimming for the distance of a mile, to make
sure of the point on this side. There are about fifty Indians
standing about, watching for every opportunity to plunder.
They have heretofore earried the packs of emigrants over
upon small rafts, made by lashing together several bundles
of reeds; in thizs way they supplied themselves with cloth-
ing, blankets, tobaeco, ete. This interference with their
business has somewhat enraged them, and they have already
given the emigrants a great deal of trouble, stealing their
animals and robbing them of their baggage, provisions,
money, ete., and in some instances attacking and killing
several, They are the most expert swimmers I have seen
and remarkably strong in the water. They frequently ecarry
a bundle of clothes upon their heads—to keep it dry—with
the lariats of three mules in their hands, which they man-
age with most surprising dexterity in the swift stream.
Their usual plan of stealing is while crossing with the
baggage on their rafts or swimming over with animals,
when they reach the middle of the stream they turn down,
and the current in a few minutes carries them far beyofid
the reach of the loser, when they land and hide their plunder
in the thicket, until the emigrants have left the river. Prop-
erty to the amount of thousands of dollars have been taken
from the emigrants in this way. In endeavoring to get
into the bank of the river about a mile below this crossing,
in an almost impenetrable thicket, I accidentally discovered
one of their pens for hiding animals, ete., but it was empty.
The Yumas are a fine looking tribe, with well formed bodies
and regular and rather handsome features. They have a
great deal of money amongst them, and I saw as high as
$30 in gold coin paid for a single blanket. They wear no
clothing but the breech cloth except the few articles of
dress they have procured of travelers, in which they attire
themselves rather awkwardly. What would one of our
eastern ladies think if waited upon by one of these “lords
of creation,” with but a shirt and & coat to cover his naked-
ness, yet looking as dignified and vain as an enlightened
gentleman who has nothing but a good suit of broadcloth
to recommend him to their notice! A foreign dress has
a surprising effect upon the character of the Indian, at
once arouging his vanity and self-esteem. After seeing
“how things were to be done” at the erossing, and engag-
ing the “boat,” we returned to camp. About 10 o’clock
we packed up and started down. The boat was still in use
and we could do nothing but cross our mules. We hired
some Indians to swim over with them, one, two and three
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at a time, for which we gave them blankets, tobacco, ete.
We were cautious, however, to first station a man on each
side of the river with our best shooting rifles, some dis-
tance below the ferry, to kill the redskins should they
make an attempt to steal the animals. Part of our com-
pany crossed over to receive the mules, while the rest of
us remained to start them in and watch our baggage. A
small mule belonging to Franklin became entangled in the
lariat and was drowned. The Indian brought it on shore
and in a short time every part of it was carried away.
The first butcher cut out the enfrails and lugged them off,
as the most delicate part, and the last took the head of
the ill-fated animal upon his shoulders and trudged away,
well satisfied with his share. Although we came very near
losing three fine mules, this was the only actual bad luck
that happened to our eompany. When night set we had
all the animals safely over, but our baggage yet remained
behind; we were obliged to divide camp and keep a guard
on each side.

Saturday, Aug. 11.—The moon arose about 2 o’clock,
when we commenced crossing our baggage, and by 12M,
we had all our “traps” safely landed on the western bank
of the Colorado, after ten hours of the most fatiguing
labor. We immediately packed up and went out a short
distance from the river, where we found a pond of water,
an abundance of beans and gome grass. ’

Sunday, Aug. 12.—Visited by the Indians. They had
nothing to trade exeept jerked mule meat, which we pur-
chased, giad to get it. The few squaws we saw were
remarkably tall, and heavy in proportion. They might
well be classed with the race of giants. Af this point we
expect to leave all water and strike out upon our journey
across the desert. Accordingly, we filled all our water
vessels—gourd, canteens, haversacks, etec. My air pillow,
which had done good service in the purpose for which it
was made, and was used as a life preserver in swimining
the Colorado, now served as a eanteen in which we packed
four or five gallons of water, and altogether, we must have
had about 20 gallons. We also packed a lot of mezquite
beans. Everything being in readiness, we started about
4 p. m. We traveled west, across the river flat, until we
reached the high ground; then south, crossing a number
of high rough ridges, putting it towards the river. The
country began to change in appearance, and we soon found
ourselves “up to our eyes” in sand; the surface rolling
and perfectly bare of vegetation except a small species
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Upper Gila River Navigability Determination

ATTACHMENT E

Hydraulic Rating Curves for USGS Gaging
Stations along the Upper Gila River

Plateau Resources LLC May 2014



Upper Gila River Navigability Study

FIGURE E-1. GILA RIVER DEPTH VS DISCHARGE NEAR VIRDEN, NM (1931-33)
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Upper Gila River Navigability Study

FIGURE E-2. GILA RIVER VELOCITY VS DISCHARGE NEAR VIRDEN, NM (1931-33)
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Upper Gila River Navigability Study

FIGURE E-2a. GILA RIVER WIDTH VS DISCHARGE NEAR VIRDEN, NM (1931-33)
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Upper Gila River Navigability Study

FIGURE E-3. GILA RIVER DEPTH VS DISCHARGE AT YORK, AZ (1924,26-31)
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Upper Gila River Navigability Study

FIGURE E-4. GILA RIVER VELOCITY VS DISCHARGE AT YORK, AZ (1924,26-31)
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Upper Gila River Navigability Study

FIGURE E-4a. GILA RIVER WIDTH VS DISCHARGE AT YORK, AZ (1924,26-31)
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Upper Gila River Navigability Study

FIGURE E-5. GILA RIVER DEPTH VS DISCHARGE NEAR CLIFTON, AZ (1928,30-33)
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Upper Gila River Navigability Study

FIGURE E-6. GILA RIVER VELOCITY VS DISCHARGE NEAR CLIFTON, AZ (1928,30-33)
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Upper Gila River Navigability Study

FIGURE E-6a. GILA RIVER WIDTH VS DISCHARGE NEAR CLIFTON, AZ (1928,30-33)
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Upper Gila Navigability Study

FIGURE E-7. GILA RIVER DEPTH VS DISCHARGE BELOW BONITA CREEK, AZ (1932-33)
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Upper Gila Navigability Study

FIGURE E-8. GILA RIVER VELOCITY VS DISCHARGE BELOW BONITA CREEK, AZ (1932-33)
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Upper Gila Navigability Study

FIGURE E-8a. GILA RIVER WIDTH VS DISCHARGE BELOW BONITA CREEK, AZ (1932-33)

170

150 -

130 A

110 A

90

70

50

Data Source: USGS (2014a).

30

100 200 300 400 500 600 700 800 900
Discharge (cfs)

1,000

May 2014



Upper Gila River Navigability Study

FIGURE E-9. GILA RIVER DEPTH VS DISCHARGE NEAR SOLOMONVILLE, AZ (1920-26,28-32)
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Upper Gila River Navigability Study

FIGURE E-10. GILA RIVER VELOCITY VS DISCHARGE NEAR SOLOMONVILLE, AZ (1920-
26,28-32)
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Upper Gila River Navigability Study

FIGURE E-10a. GILA RIVER WIDTH VS DISCHARGE NEAR SOLOMONVILLE, AZ (1920-26,28-32)
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Upper Gila River Navigability

FIGURE E-11. GILA RIVER DEPTH VS DISCHARGE NEAR ASHURST, AZ (1923-28,30-32)
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Upper Gila River Navigability

FIGURE E-12. GILA RIVER VELOCITY VS DISCHARGE NEAR ASHURST, AZ (1923-28,30-32)
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Upper Gila River Navigability

FIGURE E-12a. GILA RIVER WIDTH VS DISCHARGE NEAR ASHURST, AZ (1923-28,30-32)
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Upper Gila River Navigability Study

FIGURE E-13. GILA RIVER DEPTH VS DISCHARGE AT CALVA, AZ (1930-33)
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Upper Gila River Navigability Study

FIGURE E-14. GILA RIVER VELOCITY VS DISCHARGE AT CALVA, AZ (1930-33)
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Upper Gila River Navigability Study

FIGURE E-14a. GILA RIVER WIDTH VS DISCHARGE AT CALVA, AZ (1930-33)
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Upper Gila River Navigability Study

FIGURE E-15. GILA RIVER DEPTH VS DISCHARGE NEAR SAN CARLOS, AZ (1920,22-28)
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Upper Gila River Navigability Study

FIGURE E-16. GILA RIVER VELOCITY VS DISCHARGE NEAR SAN CARLOS, AZ (1920,22-28)
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Upper Gila River Navigability Study

FIGURE E-16a. GILA RIVER WIDTH VS DISCHARGE NEAR SAN CARLOS, AZ (1920,22-28)
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