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FOREST CONDITIONS IN THE SAN FRANCISCO MOUNTAINS
FOREST RESERVE, ARIZONA.

By Jorx B. Lzmsere, Turopore F. RixoN, and ARTHUR DODWELL.

INTRODUCTION.
By F.G. PLuMMER.

BOUNDARIES.

By proclamatioﬁ of President McKinley dated August 17, 1898, the San Fran-
cisco Mountains Forest Reserves were created in the Territory of Arizona, being
described by sections of land as follows:

“The even-numbered sections in townships twenty-five (25), twenty-four (24),
and twenty-three (23) north, ranges three (3) to nine (9) east, both inclusive; town-
ships twenty-two (22) and twenty-one (21) north, ranges one (1) to nine (9) east, both -
inclusive; townships twenty (20) and nineteen (19) north, ranges one (1) to ten (10)
east, both inclusive; townships eighteen (18) and seventeen (17) north, ranges four
(4) to eleven (11) east, both inclusive; township sixteen (16) north, ranges five (5) to
eleven (11) east, both inclusive; sections two (2), four (4), six (6), eight (8), ten (10),
twelve (12), fourteen (14), sixteen (16), and eighteen (18), township fifteen (15) north,
range six (6) east; sections two (2), four (4), six (6), eight (8), ten (10), twelve (12),
fourteen (14), sixteen (16), eighteen (18), twenty (20), twenty-two (22), and twenty-
four (24), township fifteen (15) north, range seven (7) east; sections two (2), four (4),
six (6), eight (8), ten (10), twelve (12), fourteen (14), sixteen (16), eighteen (18), twenty
(20), twenty-two (22), and twenty-four (24), township fifteen (15) north, range eight
(8) east; sections two (2), four (4), six (6), eight (8), ten (10), twelve (12), fourteen
(14), sixteen (16), and eighteen (18), township™ fifteen (15) north, range nine (9) east;
sections two (2), four (4), and six (6), township fifteen (15) north, range ten (10) east,
and sections two (2), fo}ur (4), and six (6), township fifteen (15) north, range eleven
(11) east.”

On April 12, 1902, President Roosevelt issued a proclamation ‘“for the purpose
of consolidating into one reserve the lands heretofore embraced in the San Francisco

Mountains Forest Reserves and of including therein the other adjacent lands within
11



L
12 SAN FRANCISCO MOUNTAINS FOREST. RESERVE, ARIZONA.

the description hereinafter given.” The consolidated area is now known as the San
Francisco Mountaing Forest Reserve, and is described by metes and bounds as
follows:

*‘ Beginning at the northwest corner of township twenty-two (22) north, range
one (1) east, Gila and Salt River meridian, Arizona; thence southerly along the said
meridian, allowing for the proper offset on the fifth (5th) standard parallel north, to
the southwest corner of Township nineteen (19) south, range one (1) east; thence
easterly along the surveyed and unsurveyed township line to the point for the north-
west corner of township eighteen (18) north, range four (4) east; thence southerly
along the unsurveyed range line to its intersection with the fourth (4th) standard
" parallel north; thence easterly along said parallel to the point for the northwest
corner of township sixteen (16) north, range-five (5). east; thence southerly to the
point for the southwest corner of said township; thence easterly to the point for the
northwest corner of township fifteen (15) north, range six (6) cast; thence southerly
to the point for the southwest corner of section eighteen (18), said township; thence
easterly along the unsurveyed section line to the point for the northwest corner of
section nineteen (19), township fifteén (15) north, range seven (7) east; thence
southerly to the southwest corner of said section; thence easterly along the unsurveyed
section lines to the southwest corner of section nineteen (19), township fifteen (15)
north, range nine (9) east; thence northerly to the northwest corner of said section;
thence easterly along the section line to thie southeast corner of section thirteen (13),
said township; thence northerly to the northeast corner of section twelve (12), said
township; thence easterly along the section lines to the southeast corner of section
one (1), township fifteen (15) north, range eleven (11) east; thence northerly along
the range line to its intersection with the fourth (4th) standard parallel north; thence
westerly along said parallel to the southeast corner of township seventeen (17) north,
range eleven (11) east; thence northerly along the surveyed and unsurveyed range
line to the point for the northeast corner of township eighteen (18) north, range
cleven (11) east; thence westerly to the southeast corner of township nineteen (19)
north, range ten (10) east; thence northerly along the range line to its intersection
with the fifth (5th) standard parallel north; thence westerly along said parallel to the
point for the southeast corner of township twenty-one (21) north, range nine (9) east;
thence northerly along the unsurveyed range line, allowing for.the proper offset on
the sixth (6th) standard parallel north, to the point for the northeast corner of
township twenty-five (25) north, range nine (9) east; thence westerly along the
surveyed and unsurveyed township line to the point for the northwest corner of
township twenty-five (25) north, range three (3) east; thence southerly along the
surveyed and unsurveyed range line, allowing for the proper offset on the sixth (6th)
standard parallel north, to the northeast corner of township twenty-two (22) north,
range two (2) east; thence westerly along the township line to the northwest corner
of township twenty-two (22) north, range one (1) east, to the place of beginning.”

Mr. John B. Leiberg began the field work in this reserve in the early part
of June, 1901, and by December 1 had examined thirty-seven townships in the
‘northern portion and five and one-half townships in the southwestern portion.

/
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During the winter of 1901-2 Mr. Leibérg prepared a full detailed preliminary
report on these areas, which are outlined on the key diagram on PL I.

The examination was concluded during the season of 1902 by Mr. Theodore F.
Rixon and Mr. Arthur Dodwell. '

For the purpose of publishing the results of these examinations as one pro-
fessional paper, Mr. Leiberg’s report has been supplemented by the data collected
by Messrs. Rixon and Dodwell. To avoid unnecessary repetition, and for sim-
plicity of reference, each topic or subhead and each table contains the results of
the examining parties in the same manner as if the field work had heen in chalge
of one person, and the entire area treated by one author.

Each section of 640 acres was separately cruised and reported upon in detail.
The Michigan practice was used in estimating the timber, and includes trees
which have a diameter as small as 8 inches at a height of 2 feet from the ground.
The practice of Arizona lumbermen will average about 70 per cent of the Michigan
practice estimates as given in this report.

In the preparation of the land classification map, PL I, it was not attempted
to show barren tracts which naturally support neither woodland nor forest. The
larger tracts aggregate 362,075 acres, but the actual arca is considerably greater
than these figures imply, as numerous lanes and irregular openings interrupt the
woodland growth. The map is a graphic representation of the existing conditions,
which are set forth in greater detail in the following report.

SURFACE FEATURES.

This reserve comprises portions of the broad summit, and in localities also the
slopes of an elevated tract of land in north-central Arizona. The altitude ranges
from 3,500 feet at Oak Creek in the southwestern portion, to 12,794 feet at the
summit of San Francisco Peak. In a general way the region may be regarded as a
plateau—an extension southward of the Colorado Plateau—gashed by numero.us
deep canyons in the southern part and dotted by several hundred volcanic cones,
principally in the northern areas. The general slopes are toward the northeast and
southwest from a sinuous and ill-defined crest line which traverses the country
from northwest to southeast. The northeast slope has.a low gradient and leads to
the valley of Little Colorado River; the southwestern slopes are steeper and at last
break off precipitously into the valley of Verde River.

The plateau originated in the uplift of a vast block of territory. Volcanic
vents opened in many localities over its surface and poured out great floods of lava,
after which from many craters were ejected vast masses of cinders and pumice-like
scoriz, all of which helped to build up the plateau to its present level. Most of the
region is therefore buried under various forms of volcanic ejecta, and only in
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occasional localities and in the bottoms of the deeper canyons do the underlying
limestones outcrop.

The top of the plateau consists, in a general way, of rolling land. The high
portion of the region is composed mostly of terraces, which mark successive flows
of lava from many points of eruption. Except where the plateau breaks off to the
Verde drainage, these terraces terminate in comparatively low fronts, which are
seldom more than 300 feet in height, more frequently not over 50 to 100 fect.
Their slopes are often steep and abrupt, and mostly rocky and talus strewn. The
different volcanic foci scattered over the plateau, which accentuate the high
1*e1iref, consist of (1) low, truncated, more or less symmetrical cones, built up.of loose
lava, scoriee, or of cemented volcanic tufl; (2) large craters around which in the
course of many succossive eruptions there accumulated lava, cinder, and slag until
the masses attained the height and proportions of mountains; (8) irregular ridges
composed. of various sorts of volcanic matter, rarely exceeding a mile in length and
1,200 feet in height; and (4) blocks of limestone, sometimes 1,500 feet in height
and 3,800 feet in diameter.

The cones vary in height from 300 to 1,000 feet, and even attain 1,200 feet
in one or two instances. Their diameters, at the base, vary from 1,400 to 4,500
feet. Their summits appear flat and truncate, when viewed from a distance, but
a near inspection usually reveals a central depression, sometimes in the shape of
an inverted cone, sometimes a shallow dish-like concavity. On many of the cones
the depression is situated slightly to one side or occurs far down on the slopes.

The centers of eruption around which suflicient lava and cinders accumulated
to form mountains, are San Francisco Mountains, Kendrick Peak, Sitgreaves Peak,
Bill Williams Mountain, Mormon Mountain, and Apache Maid. The last-named is
a very prominent peak, although the lowest of those mentioned. San Francisco
Mountains and Kendrick Peak were not built up from the ejecta of one crater,
but from the outpourings of many; several craters, in the case of San Francisco
Mountains, eventually coalescing and causing the formation of one large central
.cone, while in Kendrick Peak they remain separate, grouped on either side of a
central ridge. Sitgreaves Peak, on the other hand, appears to have been built
up by lava flows welling out through fissures, and the ancient craters, if any
existed, are not clearly traceable.

The low portion of the region consists of runs, gullies, ravines, and canyons.
In the northern areas of the reserve these depressions are shallow and unim-
portant, except such as head in the high mountains. In the southern portion of
the reserve are three principal canyons with numerous tributaries. Sycamore and
Oak Creek canyons have high precipitous walls, in places aggregating 2,000 feet
of inaccessible cliffs. Beaver Creek Canyon is similar, but the slopes are not
as abrupt and are generally free from rock blufts and cliffs. ‘
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SOIL.

The priucipal classes of soil in the reserve are as follows: Gravelly loam, loamy
gravel, scoriaceous soil, cinder,. and adobe.

The gravelly loam is the prevailing type of soil. It consists of loamy 'or
adobe constituents mixed with varying percentages of volecanic débris in the
areas covered with lava, and with limestone fragments when outcrops of that rock
oceur. The loamy gravel occurs in the limestone belt and in the northeast corner
of the reserve, where it abuts on the desert areas of the Little Colorado. The
scoriaceous soils prevail on the slopes of the voleanic cones and ridges and in
their immediate neighborhood. They are distributed throughout the reserve, and
are composed of a mixture of slag and pumice-like detritus, red, gray, or yellow,
with small quantities of loamy matter intermixed. The cinder soils occur in
situations similar to those of the scoriacecus ones, but are especially typical of the
voleanic arcas lying between the eastern foot of San Francisco Peak and the
Little Colorado Desert. This class of soil consists almost wholly of coarse, black,
voleanic cinders, almost lacking loamy admixtures. The adobe soils are derived
from the decomposition of certain kinds of lava. They occur throughout the
reserve, but are best developed on the slopes leading to Verde Valley in the south-
west portion of the reserve. They also constitute the bottom of all the temporary
lakes and ponds in the region. '

The loamy soils are moderately pervious to water; the cinder and scoriaceous
soils ubsorb water as readily as a sponge and part with it as freely. The adobe
soils are not readily pervions; they quickly shed most of the water which falls
upon them, except where badly cracked, when the fissures take up large quantities.
However, they retain what is absorbed with great tenacity. - The loamy soils are
adapted to the growth of forests best of any in the reserve; next comes the scori-
aceous soils with loamy admixtures. The pure cinder soils are extremely barren
and sterile, while the pure adobe soils, owing to the cracking propensity of the
surface, are ill adapted to forvest growth.'

Most of the surface is bowlder strewn or covered: with small fragments of
lava, or, in the vicinity of voleanic vents, with coarse slag and scoriaceous matter.
On many tracts the soil is extremely thin and imperfectly covers the underlying
rough lava, constituting what is here termed ‘‘scab land.”

DRAINAGE.

The visible .portion of the run-off, or permanent surface flow, is small, as
most of the precipitation sinks either within the reserve or in the desert and
semidesert tracts which border it. Oak, Beaver, and Sycamore creeks are per-
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manent streams, as is also Smith Creek, an insignificant runlet which rises on
the castern slopes of the crater rim of San Francisco Peak and flows a distance
of 1 or 14 miles before sinking. A portion of its waters is impounded and piped
to ‘Flagstaff, which town depends upon it for supply. It is evident that the
visible run-off accounts for only a small portion of the annual precipitation, most
of which undoubtedly sinks into the fissures of the lava bed and does not again
appear inside the reserve nor on the contiguous tracts.

A few springé exist here and there, which are small and of little importance
except to the particular locality. Natural tanks, which are hollows in the rocky
beds of small creeks, are scattered over the reserve, and. artificial tanks have been
constructed in various localities. Most of these are small, and during the summer
are exposed to the trampling and wallowing of stock and become excessively
filthy. Mormon Lake and Stoneman Lake are both dry, and at present are used
either for pasture or agriculture. Eight years ago both lakes were full of water,
Mormon Lake having a depth of 10 to 15 feet and being plentifully stocked with
fish. Several smaller lakes in the southern portion of the reserve are in a similar
condition. , -

The normal annual precipitation which falls on the central portions of the
reserve between the 6,000- and 7,800-foot levels amounts approximately to 25
inches. © There are, however, great fluctuations in the amounts, the records showing
as low as 7 inches per annum at Flagstaff. The precipitation rapidly diminishes in
quantity as the northern, eastern, and western areas of the reserve are approached,
until finally a region is reached where semidesert conditions exist. With a rige
in elevation above the 7,800-foot level there is evidently an increase in the
annual rate of precipitation, but no records are in existence that show the amount
of rainfall. There are two rainy seasons, one in July and August, the other
from October to March or April. During the prevalence of the former the
rains come from the southeast and east and are accompanied by a good deal of
electrical disturbance and display, and are frequently torrential in character.
The effect of electric storms upon the timber of the reserve is quite noticeable;
in places as high as 5 per cent of the standing trees have been struck and killed
by lightning, and it is a reasonable estimate that 1 per cent of the entire timber
is destroyed by this means. The fall rains begin in October and come intermit-
tently till spring opens, changing to snow as the season advances. These storms
come from the southwest and often are accompanied by violent gales.

None of the elevations in the reserve reach the permanent snow line for this
latitude, but on the northeast slopes of San Francisco Peak small drifts occasionally
remain through the summer.
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FOREST AND WOODLAND.

List of the conifers in San Francisco Mountains Forest Reserve.

Yellow pine ..___. U Pinus ponderosa.
Limber pine .. _...... ... ... ‘_,..__.__........._...............; ....... Pinus flexilis.
Bristle-cone pine ... ... .. ... ... P e Pinus aristata.
Pifion . ...l e e et et aaaaan Pinus edulis.
Single-leaf pifion _ .. ... iiiiiiiiiiaoan Pinus monophylla.
Red fir. oo e Pseudotsuga taxifolia.
White fir. .. iieiiaaaa Abies concolor.
ATIZONA BT L oot oo e e Abies arizonica.
Engelmann spruce ....... ... ... et . Picea engelmanni.
One-seed juniper. ... ... .. iiiieiiiiiiiaon. .Juniperus occidentalis monosperma.
Alligator juniper. ... Juniperus pachyphlcea.
ArizZona CYPIess - .o s Cupressus guadalupensis.

A complete list of the broad-leafed trees in not available, but is in part

as follows: .
' List of broad-leafed trees in San Francisco Mountains Forest Reserve.

- Populus tremuloides.
Black cottonwood ... ... .l e Populus trichocarpa.
Boxelder .o . e Acer negundo.
Sycamore. ... ... ... ... S I Platanus racemosa.
Utah oak. . .. e Quercus utahensis.
Rocky Mountain 0ak. ..o oou oo eecceemccccacceccacaanaaacaanan- Quercus undulata.
Ash. :

Black ash.

Walnut.

Mesquite.

Among the coniferous species the yellow-pine claims first rank, constituting
over 99 per cent of the merchantable timber and about 90 per cent of the total
forest. It is followed by one-seed juniper and pifion. The other eoniferous trees
form individually but small percentages of the total growth, and are confined to
more or less. circumscribed tracts. Among the broad-leafed species, aspen takes
first rank, but is closely followed by the oaks. The rest of the species of this class
consists of isolated trees or small groups scattered on the breaks to the larger
canyons. '

In the classification shown on Pl I the woodlands are tracts which carry in
part—sometimes almost exclusively—species of trees which in this region never
attain mill-timber dimensions. As such they comprise areas supporting pure or
mixed stands of juniper, pifion, and cypress. A few tracts covered with pure stands
of small aspen likewise are included in the wooded areas, and in some localities a
few isolated yellow pines may be included. The forested areas, on the other hand,
are defined as tracts producing trees which grow to mill-timber dimensions.

520—No. 22—04—2 :
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ZONES OR TYPES OF ARBORESCENT GROWTH.

The arborescent growth in the reserve falls naturally into three chief types or
divisions, with one which is intermediate or transitional. These types in their alti-
tudinal extensions, and in the species which compose them, correspond in a general
way to the different ratios of precipitation which prevail over the various districts in
which they are found. Yet here, as elsewhere, the soil moisture, not always closely
proportioned to the annual precipitation, comes into play and limits the range of
the different types or extends it into areas where otherwise they would not occur.

The lowest type of growth, as regal'ds altitudinal limitations, is that which con-
stitutes the woodlands, a region where semiarid climatic and soil conditions obtain.
Its chief range lies betwcen the 5,700- and 6,200-foot levels, but soil aridity due
to porous and nonretentive soil constituents may extend its altitudinal range to
7,000 feet, or even 7,500 feet. It mostly forms & fringe below the yellow-pine belt
to the desert, treeless areas beyond. Occasionally it occurs on the slopes and
summits of cinder cones, far in among the yellow-pine belt, always in such cases as’
a result of soil aridity. '

The zone next above that of the woodlands with their juniper and pifion stands
is that of thé yellow pine. It corresponds in a general way to subhumid climatic
conditions. Its. Lhief alﬁtudinal range is between the 6,200- and the 8,500-foot
levels. .On the warm a.nd dry southern and eastern slopes of San Francisco Peak the
type extends to elevations of 9,200 feet, ranging into the lower limits of the humid
area. The type forms 99 per cent of the forest in the reserve, and its chiet conif-
erous treeis the yelloiv pine.. Here and there it is mixed with small percentages of
red fir, alligator juniper, aspen, and oak.

" Above the yellow-pine type comes the transition type. It lies as a compara-
tively narrow and irregular belt between the humid areas of the zone above
and the subhumid tl;étcts of the yellow-pine forests below. Its altitudinal range
lies chiefly between the 8,500- and 9,800-foot levels, dipping in some localities
considerably lower, and in_others rising to 10,000 feet. It occupies the middle
slopes of San Francisco Peak, Kendrick Peak, and the middle and upper slopes
of Sitgreaves Peak. The type is composed of red fir, white fir, and Arizona
fir—the latter in small proportions only—Ilimber pine, aspen, scattered yellow
plnes, and, on San Francisco Peak, a few straggling Engelmann spruce.

- The upper zone of timber is formed by the subalpine type of forest, and
here is characteristic of climatic conditions verging into the humid. TIts alti-
tudinal range lies between the 9,800- and the 12,400-foot levels, and therefore is
confined to the summits of Kendrick Mountain and the upper slopes of San
Francisco Peak. The type is composed of aspen, Engelmann spruce, bristle-cone
pine, with small proportions of Arizona fir at such points along its lower levels
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‘where it overlaps the transition belt of timber. Among the different conifers

which compose the type, Engelmann spruce is the dominant species.. Above the
belt of subalpine forest lies a narrow treeless tract generally considered as-situated.

above timber line, and for this reason devoid of forest. If such is the case, then
the timber line on San Francisco Peak runs along the 12,000-foot level, leaving
- the highest peak projecting nearly 800 fect above timber line.

ASPECT AND CHARACTER OF TIMBER BELTS.

The woodland growth of juniper, pifion, and eypress is mostly made up of a
multitude of scattering trees, small groups, copses, and stands of medium density,
the latter of which occupy areas containing 100 to 800 acres. Occasionally the
stands’ cover much larger tracts, as in -township 24 mnorth, range 6 east, where
stands occur covering 6,000 to 8,000 acres. But, as a rule, the woodland type
consists of many blocks of timber cvel*ywhei'e interrupted by numerous tortuous
lanes of bare ground, varying in width from 15 to 150 feet, and irvegular tracts
containing 20 to 100 acres, which are either wholly devoid of trees or carry only
a few scattering individuals. :

The yellow-pine type of forest consists of open, continuous stands, here and

there interrupted by tracts denuded of their fovests through close logging. The °

stands surround and inclose many areas entirvely dévoid of arborescent growth—
so-called ““parks.” These parks are of varying extent, from a mere glade of 5
acres up to tracts embracing 14,000 acres, as in township 21 north, range 4 cast.
Surrounding the base of San Francisco Peak, Kendrick ank, and, in a lesser
degree, Sitgreaves Peak, the yellow-pine forest is mixed with aspen. The
‘aspen occurs either in stands of pure growth, coveriﬁg tracts of 5 to 250 acres,
where it represents the first restocking of ancient fire glades, or the species is
scattered in smail bunches or as isolated trecs among the yellow pines. Most of
the aspen stands or mixtures occur on elevations above the T7,200-foot level.
Below this altitude the aspen is largely replaced by oak as a component of the
type. In the northern areas of the reserve the oak rarely forms stands of pure
growth except on tracts logged to exhaustion, as in township 21 north, ranges 7
and 8 east, where the restockings are largely. composed of oak. Usua]ly the
species oceurs as isolated trees,; or in small clumps, often as mere brush forming
undergrowth. On the north slope of many of the small cinder cones situated
north of the Atchison, Topeka and Santa Fe Railroad, the yellow-pine forests
contain admixtures of red fir standing in small copses or as scattering trees.
The quantity of this species is insigniticant.

The forest which forms the transition type consists of closely stocked stands,
whose density is due to great quantities of aspen of all ages, in which the coniferous

s
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species are set in small groups, thin lines, or as isolated trees. The aspen stands

.are especially heavy and extensive on the north side of Kendrick Peak and on the
north, west, and south slopes of San Francisco Peak. On the eastern side of the
peaks and on the slopes of Sitgreaves Peak the aspen groves are much thinuner,
and the coniferous stands of the type more compact and extensive. The aspen
stands'in every case represent primary restbcking after exceedingly destructive fires
which wiped out most of the original coniferous growth.

The subalpine type of forest at its lower elevations is formed of closely stocked
stands; of thin, scattered, low, and serubby growths at the higher altitudes. Part
of the type is composed of densely stocked stands of small aspen, inclosing blocks of
Engelmann' spruce; part of it consists of Engelmann spruce set in pure stands, or
mixed in varying proportions of aspen, Arizona fir, and bristle-cone pine. As ele-
vation increases, the aspen.and Arizona fir disappear, until we reach stands composed
chiefly of bristle-cone pine, with small pellcentages of Engelmann spruce, or stands
where the relative proportion of the two species is reversed.  Here, as elsewhere in
the reserve, the pure aspen stands mark the first reforestations after fires which
ravaged the region during Indian occupancy. _

, The subalpine forest is not composed of uniform continuous stands. Everywhere
it is broken by open, grass-covered tracts, rocky areas, where the soil ¢over is too
shallow for forest growth, and large fire glades, especia]iy on the eastern slopes of
San Francisco Peak, where no reforestation of the burned-over areas has yet begun.

UNDERGROWTH AND GROUND COVER.

Only small quantities of undergrowth occur in the woodland and yellow-pine
types of forest. In the former type Cowania mexicana, Fallugia paradoxa, Ber-
beris fremonti, together with seedlings and small saplings of the juniper and pifion,
constitute the undergrowth. In the yellow-pine type aspen and oak brush form
the principal kinds of undergrowth. In the transition and subalpine types the
undergrowth is mostly composed of seedling trees, wild gooseberry, and raspberry.
The ground cover, when present, consists of tufted and sword-forming species of
grass, and occasionally a thin layer of pine needles. The sward occurs almost
exclusively in the woodland stands, and is composed of mesquite grass, Bouteloua
oligostachya. 1t is rarely continuous over any considerable area, but rather forms
irregular mats divided by intervals of bare ground. The tufted grasses prevailing
in the yellow pine belt consist chiefly of species of [oa, Festuca, and Agropyron.
Most of them are strongly ,l'ooted species, and where not much pastured, grow in
large, strong tufts which sometimes become tussocks. Mixed with the grass is a
thin layer of pine needles, its depth depending on the time that has passed sincel.
the last fire swept over the ground. There is very little ground cover in the
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subalpine forest. The transition type has a cover which in the more open stands
does not greatly differ from that of the yellow pine forest, while in the close-set
stands, where the grass growth is nearly choked out, a thin layer of decaying leaves
forms the ground cover.

SPECIES OF TREES.

FYellow pine.—At the present time this is thé only tree which is being logged
for timber within the reserve, it being the most easily accessible and forming the
bulk of the forest. Its average total height is 85 feet, with about 10 feet of clear
trunk. The diameter will average 18 inches, which will correspond to an age of 180
years. Very few trees were found that exceed 3 feet in diameter, but occasionally a
veteran reaches 4 feet in diameter and attains an age of 350 years. '

Limber pine.—This is usually a low tree with a large conical crown, and the
clear trunk seldom exceeds 10 feet. The height of mature trees varies from 30
to 50 feet. .

Bristle-cone pine.~—This is a low, much-branched tree, which at its lower limit
“of growth seldom exceeds 20 to 24 inches in basal diameter and 20 to 30 feet in
height. At timber line it is a mere shrub, or its trunk, 8 to 10 feet in length, lies
prostrate and the branches rise vertically from along its sides.

Pifion.—The average size of this tree through the entire woodlands is 8 to 10
inches in diameter at the base, and 12 to 15 feet in height. Probably 100 years
is a fair average age. v

Single-leaf pifion.—A small and unimportant tree of the woodland type.

Red fir.—This tree will average about 22 inches in diameter and 75 feet high,
of which 12 feet is clear trunk. The estimated average age is 125 years. Veterans
. attain a height of 100 feet and a diameter of 4 feet in extreme cases. Occasion-
ally the clear trunks will measure 25 feet.

White fir.—This tree does not’ differ materially from the dimensions given for
red fir.

Arizona fir.—This is a slender tree, seldom more than 12 inches in diameter
at the base, more frequently only 10 inches. It attains a height of 50 to 65 feet.

Engelmann spruce.—As it occurs here, this is always a comparatively small
tree. In close-set stands it averages 10 to 16 inches in basal diameter and varies
from 50 to 75 feet in height.' At timber line it is reduced to a mere shrub, 4 to 8
feet in height, but with basal diameter of the main stem varying from 10 to 14
inches.

One-seed juniper.—An important tree of the woodland type, having a basal
diameter of 10 inches and a height of 12 to 15 feet.

Allzgator juniper.—An unimportant tree in this reserve, but more numerous
to the south. It frequently grows fto large diametrical dimensions at the butt,
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the largest seen measuring 39 inches in diameter 14 inches from the ground.
The main stem was 8 feet high, forking several times, and the total height was
25 feet. '

" Arizona cypress.—This is an important tree of the woodland areas in the
southern portions of the reserve. Its average total height is between 12 and 15
feet, but it sometimes attains a diamecter of 24 inches. The main trunk is generally
hollow butted and has value ouly for fencing and fuel.

COMMERCIAL VALUE OF TIMBER BELTS,

The. following trees have commercial values:

Asfuel . .. ... L. w....All the species.
As fencing material . ... __ Oak, aspen, yellow pine, juniper, cypress.
As mill timber ......._.... Yellow pine, limber pine, red fir, white fir, Arizona fir, Engelmann spruce.

As régards the various types, zones, or belts of timber, the woodland type
supplies only fuel and fence posts; the yellow pine, mill timber and fencing
material. The transition and subalpine forests, owing to their situation on remote
tracts and at considerable elevations, have not as yet been drawn upon, buf could
supply limited quantities of mill timber and considerable quantities of fencing
and fuel. ‘

.The most valuable treein the woodland type is the jurniper, or, as it is locally
called, ‘“‘cedar.” It is commonly cut for fence posts, especially on the Verde
slopes. Owing to its habit of branching close to the ground, only a small per-
centage of the stand, not over 20 per cent, is fit to be cut for such purposes.
The pifion is of value only for fuel )

The chief lumber tree is the yellow pine. It is extensively cut and furnishes
all of the mill timber sawed, used in, and exported from the region. The aspen
is cut here and there for local use by settlers living in the reserve. Its chiet
use is for fence posts and rails.

CAPACITY OF THE FOREST IN MILL TIMBER.

In the area of forest examined, viz, 812,500 acres, the stand of mill timber is
as follows:

Stand of mall timber in forest area. s

. . Feet B. M,

Yellow PIne oo e e 2, 725, 288, 000
Red AT o oo 8,436, 000
L T 5 5,181, 000
Englemann spruce - ...o........_.. e e e i 4, 449, 000
Other speeies . .. ... ieeeiiiaaae- . 204, 000

) D 2, 743, 558, 000
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This amount of standing timber gives an average of 3,377 feet B. M. per
‘acre. These  figures do not, however, give a true idea of the average capacity
of the uncut forest in mill timber, for the reason that the acreage included in
forested areas, as given above, comprises many tracts covered with sapling stands,
and others logged in all degrees from mere cullings representing 5 to 20 per
cent of the volume of mill timber on the particular tract, to logging operations
where 80 to 90 per cent have heen removed. -

Tt is very evident that the yellow-pine stands, even where entirely untouched
by the ax, do not carry an average crop of more than 40 per cent of the
timber they are capable of producing, and that the dl‘Op in the transition and
lower subalpine belts does not exceed 8 per cent of the timber producing capacity
of these areas. These conditions are chiefly attributable to the numerous fires
which have swept over the region within the last two hundred years, carrying
with them the inevitable consequences of suppression and destruction of seedling
and sapling growth. _ '

A yellow-pine forest, as nearly pure as the one in this region, always has an
open growth, but not necessarily as lightly and insufficiently stocked as is the case
in this forest reserve. The open character of the yellow-pine forest is' due partly
to the fact that the yellow pine flourishes best when a considerable distance sepa
rates the different trees or groups of trees. In part, also, the open stands are
due to the habitat of the species, which chiefly is on tracts where the average ratio
of soil moisture is too low to support heavily stocked stands. That owing to a
low ratio of precipitation and the existence of a loose and permeable, nonretentive
forest floor, the soil-moisture ratio is low on the areas in the reserve occupied hy
the yellow-pine type is clear enough, but yet it is sufficiently high to support
much heavier stands than the present average, as is clearly proved by the
quantity of timber standing on tracts not much subjected to fires during long
periods. Taking the average stand of yellow pine on the uncut and unculled
areas at 4,000 feet B. M. per acre, and estimating this stand as representing 40
per cent of the ultimate capacity in mature mill timber for the entire forested
portion of the reserve, there would be an average of 10,000 feet B. M. per acre
as the stand of mature timber, were the forest stocked to its full capacity. The
present stand of mill timber in the uncut areas varies from 500 to 13,000 feet
B. M. per acre. The light stands in many cases represent tracts which were
burned clear, or nearly so, one hundred or one hundred and twenty years ago,
and now are stocked chiefly with sapling growths, ranging in age from 35 to 90
vears. The heavily stocked stands are largely composed of standards nearly
approaching even-aged growths, and occur on tracts where, from some cause, fires
were excluded mostly during the first five or six decades of the sapling age of
the stands.
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The transition type and the lower areas of the subalpine forest are capable
of producing stands of Englemann spruce and of mixed forests yielding 30,000
to 40,000 feet B. M. per acre. Such stands now exist on the west slopes of San
Francisco Peak in a few small areas fully stocked with Englemann spruce. At
present most of the stands of these forest types conmsist of mere irregular rem-
nants after fires, carrying from 0 to 1,200 feet B. M. per acre of mill timber.

DESTRUCTION OF THE FOREST.

The chief agencies through which the forests in the reserve are being destroyed
are cutting, grazing, and fire.

Cutting.—Logging operations are or have been carried on in most of the
forested areas in the centi'al portion of the reserve, which are or have been tribu-
tary to railroads. In the more northern areas and over the greater portion of
the southern areas the cutting has been light and in widely separated localities.
The following table exhibits the total acreage on which the forest has been culled
or cut, together with the percentages, broadly stated, of such culling or logging
in the different areas:

Amount of culling and logging in forested areas.

Per cent. Acres.

Culled ... .. ....... 0- 5| 14,270
DO, 5- 15 | 15,160
Do, 15— 35 | 8,055
Do.oviaa. 85— 60 | 11,070
CUb e, 60— 95 | 24,780
Do 95-100 | 75,510
Total. . __ooooooioa.. 148, 845

The timber cut on these tracts has been converted into tie, stull, or round -
mining timber and saw logs. On the tracts where the culling runs less than 15
per cent chiefly tic timber has been taken, measuring from 10 to 16 inches in
diameter 2 feet from the ground, and having sufficient clear length of trunk to
cut two or more ties. Much of this sort of culling took place when the Atlantic
and Pacific Railroad, now the Atchison, Topeka and Santa Fe, was building through
the region. "In some caseés the tie cutters worked as much as 10 miles back on either *
side of the road and cut on both even and odd numbered sections alike, if the
timber proved of suitable dimensions. Of the areas culled or cut more than 15
per cent have supplied both tie and mill timber. Stull timber has come chiefly
from tracts cut more than 75 per cent. It has been the custom first to cut out
the timber with saw-log dimensions, then after a few years to recut the tract
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for its stull timber. In the recent cuttings, however, all classes of timber having
a marketable value are removed at the first cuttings, and nothing is allowed
to remain but a few slender saplings of no commercial value. On most of the
tracts listed as cut 95 to 100 per cent of the cutting has been of this character.

A lumber company has. extended a logging railway from the town of Williams
into township 20 north, range 3 east, and up to the present time has cut over
10,880 acres which will approximate 51,000,000 feet B. M. Their logging and
mill plant is up-to-date in all respects, and can handle 75,000 feet B. M. daily.

Another lumber company takes the output of a small mill located in
township 20 north; range 8 east. About 17 sections have been cut, estimated
at 34,000,000 feet B. M., principally for ties. '

(razing.—Grazing, especially sheep herding, is ruinous to the very young
forest—that is, the seedling growth—and has been so ever since stock in large
and close bands were first driven in. Cattle are fond of the young aspen which
spring up as the first restockage on the nonforested park lands situated at the
base and on the slopes of San Francisco Mountains. They browse on the tender
seedlings as well as on the sprouts and suckers sent up by older roots .of this
species of tree. Sheep, however, are far more destructive to the young aspen
growth than cattle, appearing to prefer the tender seedling and sucker growth
to the tougher and less succulent grasses. Cattle occasionally browse on the
young coniferous growth, especially on the season’s shoots before they have
acquired a resinous flavor. As this destroys the terminal buds, the trees so
browsed oun grow low, stunted, and brushy. In places like the region around
Leroux Spring, in township 22 north, range 6 cast, where a great deal of stock
collects for water, one may see thousands of yellow pines 8 to 5 feet high
which thus have lost the apical and lateral terminal buds of the season’s
growth. Most of the damage to the forest by grazing is caused by the
different bands of sheep which are herded back and forth over much or all of
the reserve. The damage is not done to the large pines, but to the seedling
growth while still in the cotyledon stage. The seedling growth of the yellow
pine springs up in the latter part of July and the beginning of August, following
close on the beginning of the first summer rains. These seedlings come from seeds
shed late in the previous fall. Seedling growth may likewise start up in the early
spring. There is no good reason why it should not do éo, as thousands of tender
yéllow-pine seedlings 1 to 2 inches in height had appeared in many localities by
the 15th of August. By following the drift of a band of sheep, which was passing
over localities where these seedlings were at all numerous, a very accurate knowl-
edge was obtained regarding the various modes in which such tender growths are
destroyed by these animals. It was found that the destruction of seedlings on any
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particular tract of land ranged from 50 per cent to total after a single passage over
such ground by a 2,000-head, close-bunched band of sheep. Some of the seedlings
were bitten-off just below the cotyledons; some were nipped in the center of the
rosette of these leaves; many were simply broken off and trampled into the ground,
-while in other cases the entire seedling, with the seed or the husk of the seed
attached to the roots, had been dug up and thrown out of the ground by the hoof
of the passing sheep. As the bands of sheep are frequently driven over the same
ground, day after day, during several weeks, the chance of any seedling growth
surviving on such areas is exceedingly small. Comparatively little attention, if
any, seems to have been given by investigators to the destruction of the yellow
pine while in the cotyledon stage. The plants are then so small that the growth
of weeds or grass among which they nestle renders them inconspicuous, and fur-
thermore, their aspect at this period of their existence is so very unlike a pine
tree that ordinary observers would almost invariably mistake them for some kind
of herbaceous plant. It is while in the cotyledon stage that greater and more
widespread injury is done to the yellow pine and coniferous growth in general, by
grazing animals, than at any subsequent time. In a region grazed so closely by
sheep as is this reserve the destruction of the tender cotyledon growth must be
immense, and the wonder is that any seedling pines escape. Some do, however,
in the worst sheep-traversed tracts, but upon seeking the reason for this it is
found that the majority of the plants preservéd from destruction have come from
seeds which accidentally lodged under stones or among various sorts of litter which
afforded a measure of protection from the destructive hoofs and teeth of the
animals. After the young pines have reached the age of three or four years the
danger of destruction from grazing animals is small.

Fire.—Fires have heen of frequent occurrence in all portions of the reserve,
and the aspect of the present forest, as regards its capacity of mill timber in the
yellow-pine type and its relative composition and yield in the transition and sub-
alpine types, has been largely determined by this element. In recent years there
has been very little destruction in the southern portion of the reserve, for although
in places fires have run through the timber and consumed the dry grasses and brush,
they have not becn of sufficient intensity to ignite the standing timber.

The fives which burned during Indian occupancy and soon after the auwal of
the present settlers in the region were far more widespread and destructive than
those of recent years. As the yellow-pine forest is by far the most resistant to fires
.of any type of forest in the Pacific United States, it follows that the forest of the
composite type has suffered more severely than any of the others. For these
reasons the higher slopes of San Francisco Peak, Kendrick Peak, and Sitgreaves
Peak, which are mostly covered with this type of forest, show more extensive
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ravages by ancient fires than any other localities in the reserve, unless one is dis-
posed to regard the numerous lanes throughout the woodlands and nontimbered
parks in the yellow-pine belt as representing fire glades which have never restocked.
This theory may be the truc one, for it is a fact that the most severe and the most
extensive of the fires of modern date have burned in the woodlands in township 24
north, range 9 east, where on a tract, or on several connecting tracts aggregating
4,500 acres, the juniper and pifion stands have been completely burned out, creating
just such nontimbered lanes and ¢ parks” as one finds in many other localities in the
reserve, the origin of which is not so clearly traceable as in the present case. The
most extensive and serious of the latest fires, during Indian oceupancy, in the com-
posite type of forest have burned on the southern, western, and northern slopes of
San Francisco Peak, covering altogether 18,000 acres. It took place about 100 or
110 years ago, and ufterly laid waste a heavily stocked stand of Engelmann spruce
and Arizona fir covering about 600 acres. The badly burned areas on which the
destruction has been 60 per cent or more aggregate 6,790 acres. ‘

Fires in the yellow-pine belt have marked with basal scars and sears 75 per cent
of all the trees having standard dimensions.. These sears vary from 6 inches to 12
feet in length and from 3 inches to 2 feet in superficial width. The loss of mer-
chantable timber due to fire sears and scars with attendant rot, gam cracks, bending
and twisting of the tree stems amounts, in the yellow-pine forest, to 6 per cent.

The greatest loss from fire in the yellow-pine type consists in the destruction of
seedlings and sapling trees. Owing to the heavy grass growth which prevails on all
areas not sheeped off, surface fires develop considerable heat and flame, and death is
certain to all seedling growth in the cotyledon stage which may happen to stand in
the path of the fire. At the same tilme a good deal of sapling growth, 5 to 15 years -
old, is sure to be consumed. : :

The origin of fires in recent years may, in part, be ascribed to carelessness of
sheep herders, in ipart to sparks from the engines on the Atchison, Topeka and
Santa Fe Railroad. The region is not good hunting or camping ground and few
fires originate from the camps of hunting parties. But by far the larger number of
fires are due to lightning strokes, and this cause has, of course, always operated.
Electric storms are very numerous in this region during July and August. 1t is
highly probable that not one passes over the reserve area without doing more
or less damage to the forest through the medium of lightning stroke. Trees
struck by lightning are everywhere met with, but are especially numerous north of
the Atchison, Topeka and Santa Fe Railroad, and particularly in the blocks of forest
growing on the cinder flats and slopes east of San Francisco Peak. Sections exist
here on which 50 per cent of the mature yellow pine is either wholly or in part
killed by lightning strokes. While most of the thunder showers are accompanied
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by rain, some are not, and when a tree is struck by lightning during a storm of this
sort, a fire of more or less severity is sure to follow.

REPRODUCTION,

Reproduction of the yellow pine is, generally, -extremely deficient as regards
. seedling and young sapling growth, except in an area lying east of Stoneman Lake
and-south of Mormon Lake. Apparently there has been an almost complete cessa-
tion of reproduction over very large areas during-the past twenty or twenty-five
years, and there is no evidence that previous to that time it was at any period very
exuberant. The low reproductive ratio is due to various causes, some depending on
the operation ‘of natural agencies, others on human intervention. Those originating
. in'natural agencies manifest themselves chiefly in deficienit seed production, a factor
which strikes at the Vei'y yoot of the existence of the species; those due to the acts
‘of man depend on the destruction of the individual trees.
The yellow-pine forest in the reserve is, broadly speaking, a forest long since
© past its prime and now in a state of decadence. It is not meant to imply by this
statement that forests will not grow on this part of the Arizona Plateau after the
" present one is gone, but that owing to climatic conditions which are slowly approach-
ing aridity, the yellow pine is here gradually diminishing in reproduective vigor,
and the ultimate result will be extinction of the species on these areas. The yellow-
pine forest on this part of the central Arizona Plateau grows on an area exposed
to all the effects of severe arid pressure from the east and west. From the west
the aridity of the Colorado Desert is slowly creeping eastward; from the east
the desert-like areas bordering Little Colorado River are extending westward.
Along the north line of the reserve a broad band of semiaridity, the penumbra,
as it were, of the advm\lcing desert, already has joined these two regions and split
asiinder the continuity of the yellow-pine forests of northern Arizona.

The lack of reproductive vigor in the yellow pine in the reserve manifests
itself in two ways, viz. , first, in the paucity of cone production—that is, more specific-
ally, only a small number of male and female flowers, or their aggregations as
cones or. aments, are produced on each tree, and years may pass without any such
production; second, in imperfect fertilization of the ovules. The first of these two .
causes is due to some inherent lack of vegetative force in the tree, a cause wholly _
obscure to the knowledge of man. The second is entirely dependent on climatic
features.” It was observed that, during the time the staminate flowers of the pine were

developing, hot dry winds blowing from across Colorado Desert were apt to prevail.

 On most of the trees these winds dried up the staminate aments before maturity -
of the pollen, thereby destroying its vitalizing power. As the fertilization of .
the ovules, in the case of the pine, is a matter largely depending on the distribution
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of the pollen by the wind, great quantities of the latter substance are required.
Any considerable diminution of it in this respect lessens the chances for the
fertilization of the ovules, and the imperfect or nonpollenization of the ovules )
means abortive seeds whose germinating power, if not wholly lacking, is, in any
case, low. It was also noticed that occasionally, owing to these hot dry winds,
the young cones with ovules pollenized or nonpollenized dried up after a few
weeks of growth. This state of affairs is not a matter of recent years alone. It
probably has existed for centuries. The percentage of perfect seeds produced
in any one year is therefore exceedingly small; one has only to examine the cones
representing different years of growth that lie under the -trees to become con-
vinced of this fact. Not over 1 per cent of their ovules have developed into
perfect seeds. When it is considered that only a very small percentage of the
perfect seeds stand any chance of germinating so long as the wind is the only
medium of dispersion, and accidental covering the only chance for growth; and
that the number of seeds capable of germination produced in any one year is
exceedingly -small when taken in connection with the great number of trees of
cone-bearing age existing in the reserve, the reason for the low ratio of yellow-
pine seedling growth in this region is patent enough.

At the higher elevations, where the transition and subalpine types of forests
grow, the hot dry winds lose all or much of their intensity. They are cooler and
carry more humidity. The consequence is that the production of pollen and the
subsequent pollenization of the ovules are less oy not at all interfered with, and
abundant seed production is the result. The same thing happens on areas of the

- yellow pine belt situated in the lee of the higher peaks during the prevalence of
'the southwest and westerly gales of early summer.

The cxcessively close logging, which is a common practice on the private hold-
ing on the rederve, does not provide for a sufficiency of seed trees to restock the
denuded areas. It was noticed that on some of the logged areas along the line of
the Central Arizona Railroad the removal of the mature trees resulted in the
retardation or death of the young growth. In this same district an area which had
been logged clean was fired to remove the litter, and the result was also a complete
destruction of the humus. On the tracts cut seedling growth generally is wholly
lacking, and, aside from the natural deficiency of such growth arising from lack
of seed production while the forest existed, these areas have mostly been deprived
of their seed trees, making their restocking dependent on the chance seed blown
in from localities where seed trees exist, or on a possible future seed production,
fifty to seventy-five years hence, of the few saplings left after the cutting.

Sapling growth under 20 years of age is almost everywhere scanty. Above
this age limit it is moderately abundant, and in most cases, on the uncut or moder-
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ately logged sections, sapling and pole stands varying in age from 36 to 80 years
exist in sufficient numbers to restock the stands to.their present volume of mill-

timber, or, in the case of those cut less than 80 per cent, to the volume previous to
. cutting. Most of the tracts cut 80 per cent and over do not contain sufficient
sapling growth to restock, for the rcason that where the forest has been cut to
that extent much of the older sapling or maturing timber, 10 to 12 inches in .basal
diameter, has likewise been cut to make stull timber, and these closely logged lands
will not again bear a forest equal to the one cut off during the next 220 or 250
years. ' . ' : o
‘The reproduction of the aspen is everywhere, within the limits of its range,
abundant. . So likewise is that of the oak and of the different species forming the
transition and subalpine belts of forest. The lowest reproductive ratio among the
trees in these belts .is that of the limber pine, closely followed by the bristle-cone
pine and Arizona fir. o

. ~The species of trees characteristic of the woodland growth reproduce-slowly.
The seeds of the juniper appear largely to be abortive. Such is also the case, at
ledst:in some seasons, with the sceds of the pifion; besides, the seeds of this species
_are greatly relished by hosts of rodentia, which devour large quantities of them.

INFLUENCE OF THE FOREST ON RUN-OFF.

It is gencrally believed by the people of this region that the forest cover of the
reserve is a potent factor in regulating the run-off from the plateau, and various
irregularities in the flow of the Verde, and such of its tributaries as head on the.
platean, are ascribed to the cutting ‘of the forests there: In point of fact there is not.
an iota of evidence to prove that the yellow pine forest on this plateau is, in -any.
marked degree, a factor in the regulation of the run-off from the region.

A forest to be of any importance in the retardation of the runtoff from any
particular region must, first.of all, be thickly set; it must be of dense growth, the
closer the better; it must contain a liberal amount of undergrowth, herbaceous
plants, shrubs, seedling and sapling trees, and a humus layer as a cover to the soil of
the forest floor. There is not a pure yellow-pine forest in the western United States
that fills these indispensable conditions. So far as the water-shedding capacity of-
thé areas within the reserve covered with yellow-pine forest is concerned, the entire
forest cover could be cut away and the run-off would be as regular as at present, and
no larger. The pure yellow-pine forest is -always too open and scattered to
afford much shade. . The hot dry winds circulate freely and the evaporation is
probably nearly as great as would be the case did no forest exist. Besides, the pure
" yellow-pine type always grows on areas where subhumid conditions bordering on
semiaridity prevail, and at the best there can not possibly exista very large quantity
of water to conserve on such tracts.
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The real surface regulator-of the run-off in this reserve is the ground cover of
tufted or sward-forming grasses which hold the soil in place, split up and spread out
the little rivulets of water that form duaring rains or while the spring break-up lasts,
give time for their absorption by the soil, and thus prevent, to some extent, violent
rushes of water into the channels of the different streams and runs. .Much of the
water absorbed by the soil finds its way into the fissures of the underlying rock, to
reappear as springs in the canyouns or aloh‘g'“t'l.ie bl"@,&kﬁ of the plateau. Whatever
interferes with the ground cover of grass influences the character and rapidity of
the run-off, hecause a bare surface on a slope offers no impediment to the formation
“of torrential currents which soon gully and remove the soil cover. For these
reasons the felling of timber on the plateau does not accelerate in any pro-
nounced way the run-off, but the excessive grazing to which most of the reserve is
subject, and which in every case sooner or later exterminates the grass cover, will
and does operate to hasten the run-off, and that in no uncertain manner.

The transition and subalpiﬁe belts of timber comprise most of the features
which should exist in stands of forest capable of cxerting any influence on the
run-off. In this reserve they occupy such a’limited scope of country that, except
in one instance, their beneficent work is not at all of any particular consequence.
The one instance occurs on the eastern slope of San Francisco Peak, in the central
crater of the mountain, now the drainage basin of Smith Creek. The water-
shedding capacity of this basin is of importance to the people of Flagstatf, because
from Smith Creek they obtain their supply. Most of this basin- was stripped
of its forest by fires of 35 or 40 years ago. Very few of the recent burns are
reforesting. There 'is no ground cover of grass, or it is exceedingly scanty,
hence after a rain of any considerable magnitude the little creek for a few hours
carries a rushing torrent of water, which brings down great masses of loogse rock
and sand. The basin previous to the fire supported a heavily stocked stand of
subalpine forest, and should be permitted to restock as rapidly as possible by the
rigid suppression of fires and absolute exclusion of grazing animals from all its
portions. The water supply afforded by the creck is at times insufficient for the
needs of the town. A fully stocked forest covering the basin would increase the
flow by retarding and compelling absorption of the surface water during storms,
and by the shade and protection it would afford against too rapid melting of the
snows at the head of the creek in spring and early summer.

GRAZING VALUE OF THE RESERVE.

The areas of the northern Avizona Platean now comprised within the reserve
limits originally produced a luxuriant growth of grass. It yet is vigorous and
abundant on tracts where, owing to various causes, chiefly lack of watering places
for stock, excessive, pasturing has not prevailed. To give an idea of the richness
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of the gramineous flora, as well as to show the composition of the ground cover of
grass, there is appended a list of grasses collected in the northern part of the
reserve. It should be added that the list probably does not represent more than
60 per cent of the number of species actually growing within the reserve.

Girasses collected in northern portion of Sun Francisco Mountains Forest Reserve.

[Determined by J. B. Leiberg.]

1. Agropyron pseudorepens 8. & S. 26. F. ovina supina (Schur.) Hack.

2. A. violaceum (Hornem.) Vasey. 27. Hilaria jamesii (Torr.) Benth.

3. Agrostis hyemalis (Walt.) B. S. P. 28. Koeleria cristata (L.) Pers.

4. A. verticillata Vill, 29. Melica parviflora (Porter) Scrib.

5. Andropogon glomeratus (Walt.) B. 8. P. 30. Muhlenbergia porteri Scrib.,

6. A. hallii Hack. 31. M. racemosa (Michx.) B. 8. P.

7. A. hirtiflorus Kunth. . 32. M. wrightii Vasey.

8. Aristida arizonica Vasey. 33. Munroa squarrosa (Nutt.) Torr.

9. A. longiseta fendleriana (Steud.) S. & M. 34. Oryzopsis micrantha (T. & R.) Thurb.
10. Blepharoneuron tricholepis (Tow.) Nash. 35. Phleum alpinum L. '
11. Blepharidachne kingii (8. Wats. ) Hack. 36. Panicum barbipulvinatum S. & W,
12. Bouteloua curtipendula (Michx.) Torr. - 37. P. bulbosum H. B. K.

13. B. eriopoda Torr. | 38. P. hallii Vasey.
14. B. microstachya (Fourn.) Dewey. 39. Poa brevipaniculata 8. & W,
15. B. oligostachya (Nutt.) Torr. 40: P. coloradensis Vasey.
16. B. prostrata Lag. 41. P. eatoni Wats.
17. Bromus richardsonii Link. 42. Sitanion breviflorum J, G. 8.
18. Cheaetochloa composita (H. B. K.) Scrib. 43. Sporobolus asperifolius (Nees) Thurb.
19. Deschampsia ceespitosa (L.) Beauv. 44, S. cryptandrus (Torr.) A. Gray.
20. Elymus canadensis L. 45. 8. cryptandrus flexuosus Thurb.
21. Epicampes rigens Benth. 46. S. interruptus Vasey.
22. Eragrostis major Host. '47. 8 ramulosus Kunth.
23. E. neomexicana Vasey. 48. Stipa comata Trin. & Rupr.
24. Festuca ovina arizonica ( Vasey) Hack. 49. 8. vaseyi Serib.
25. F. ovina pseudovina Hack. 50. Trisetum subspicatum (L.) Beauv.
The ground cover in the yellow-pine forest is chiefly composed of the following
species:
Grasses collected in yellow-pine forest of San Francisco Mountains Foresi Reserve.

1. Agropyron pseudorepens. 30. Muhlenbergia porteri.

7. Andropogon hirtiflorus. 87. Panicum bulbesum.

8. Aristida arizonica. 41. Poa eatoni.

9. A. longiseta fendleriana. 42. Sitanion breviflorum.

23. Eragrostis neomexicana. 48. Stipa comata.
24. Festuca arizonica. , 49. 8. vaseyi.
28. Koeleria-cristata.

Among these species Nos. 7, 8, 24, 41, and 49 comprise 90 per cent of the entire
cover, and supply the chief pasturage of the region. These species are strongly
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rooted grasses, growing in tufts, and where not pastured attain a height, at flowering
time, of 16 to 24 inches. Nos. 21 and 30 occur in abundance along the margins of
the various runs and in the open ‘parks” where water stands in the early spring.
They form broad tufts, sometimes verging to a tussocky condition. Nos. 9 and 15
are a low sward-forming species, occurring in the drier areas of the yellow-pine
forests, and extending into the woodlands. k l ) :

In the woodlands No. 15 ig the most common species. It is a sw'ard.-forr_ning
grass, never, when undisturbed, growing in tufts. It does not form a continuous
sward, rather patches of sward interrupted by narrow intervals of bare grouna,
and is the common mesquite grass of the region. The tufted speciés of the woodlands
. comprise a few of those which grow in the yellow pine forests, such as Nos. T, 8,
24, and 48. In the cinder fields east of San Francisco Peak, the chief one of the
tufted species, and often the only one over considerable areas, is No. 6.

The ground cover in the transition and subalpine types of forest is chiefly
composed of the following species:’ '

Grasses in transition and subalpine types of forest in San Prancisco Mowntains Forest Reserve.

2. Agropyron violaceum. 28, Koeleria cristata.
3. Agrostis hyemalis. 35. Phleum alpinum.
17. Bromus richardsonii. ) 40. Poa coloradensis.
19. Deschampsia ceespitosa. 41. Poa eatoni.
25. Festuca ovina pseudovina. 50. Trigetum subspicatum.

Among these, Nos. 2, 17, 25, 40, and 41 constitute 70 per cent of the cover.

When the various grasses here enumerated are closely and persistently pastured,
particularly by sheep, they die out or become much reduced in size and vegetative
activity, and various changes take place in the character of the subsequent vegetation
on such tracts. Thus, in the woodland the destruction of the turf-forming grass,
No. 15, is followed by cxuberant growths of various low desert shrubs and herba-
ceous Composite, ~particularly species of sunflowers. They color the landscape
brilliantly yellow, but have liitle value for pasturage. Where the woodlands and
the forest blend, or occasionally overlap, the destruction of the different tufted and
sward-forming grasses is followed by thick growths of tall weedy Composits allied
to the sunflower tribe, species of milk weed, wild tobacco, etc. In the yellow pine
belt the extermination of the tufted grasses is followed by the growth of the follow-
ing annual species of grass, namely: Bouteloua prostrate and Sporobolus ramulosus.
" The latter species is particularly abundant and invariably occupies the worn-out
sheep runs to the almost complete exclusion of all other species except Agropyron
pseudorepens. The two annual grasses named are of no value for pasturage purposes.

The grazing capacity of the reserve is, at the present time, too heavily taxed.
Most of the area south of the Atchison, Topeka and Santa Fe Railroad: is eaten or

520—No. 22—04—3 .
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sheeped out, and like conditions prevail on most of the west half, as well as on the
north and east tiers of townships in the area of the reserve situated north of that
railroad. The region having the best grazing value is now confined to a circle of
9 or 10 miles radius, with San Francisco Peak for its center. .

The destruction of the pasturage is chiefly due to excessive sheep herding, more
particularly to the trampling of the herd than to grazing. After July 1 sheep eab
comparatively little of the larger and coarser grasses. They browse extensively on
weeds, young aspen when obtainable, and on some of the more tender sprouts or
stalks of the less oonspicqous sorts of grass; but the trampling continues, and on a
run where any considerable number of sheep have been herded for three or four
weeks the strongest and most vigorous growth looks as though some mighty levehng-
or crushing machine had passed over it.

EFFECTS OF SHEEP HERDING ON FOREST FLOOR.

The immedijate effect of excessive sheep he1dmg is invariably to loosen and
pulverize the soil to a dust-like consistency. The pulverizing effect may extend
to a depth of 2 to 4 inches during a season, dependlng on the number of bands
passing over any given area and the length of time they are confined to or herded
on any particular run. The loosening of the top soil facilitates its wasting and
washing by rains and running water, and as several successive loosenings and
washings may occur during a season on the same area, the amount of soil removed
may be considerable. The evil effects that follow the breaking up of the surface
of the forest floor are much intensified where the sward of grass or the tufted
species of this class of vegetation have been cropped off clean, and the 'Wastage of
the soil by running water is thus greatly accelerated on such areas. The character of
the slope, whether steep or of easy gradient, is an important factor. In the portion
of the reserve north of the Atchison, Topeka and Santa Fe Railroad the slope is
slight and in many places rather indefinite; hence, with the exception of the imme-
diate slopes of San Francisco Peak, Kendrick Peak, and Sitgreaves Peak the loos-
ening of the soil, so far as it affects its wastage into the different runs and stream
channels, is of little consequence. But on the areas south of that line of railroad the
reserve abounds in ravines and canyons with steep rocky.slopes. The sheeping of
these slopes, with attendant destruction of the grass cover and loosening of the soil,
_is productive of a steady, if not rapid denudation of these areas down to. the under-
lying bed rock. It is true there can never be any very deep gullying in this region,
because the soil cover is too thiﬁ,;,and the underlying hard lava does not wear to
any appreciable extent in the course of centuries; but the productive soil is being
removed, the barren bed rock is coming to the surface, and the lower areas of the
Verde are being more and more subjected to sudden torrential floods from the
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canyons- heading in the plateau. This latter state of affairs is not brought about
by the cutting of the timber on the plateau, but is due to the destruction of the
grass cover and to the denudation of the underlying bed rock through the effects
following the excessive sheep herding and other forms of close pasturing in the
south half of the reserve.

NONTIMBERED TRACTS.

The nontimbered lands are such in part owing to aridity of soil and climate,
in part because the lands are too rocky and the soil cover too thin to support forest;
others—small tracts only—are situated at limits above arboreal growth; other tracts
possess an exceptionally sterile soil, while a considerable portion of these timberless
lands consist of the so-called ‘ parks.” Some of the nontimbered tracts owe their
condition to deforestation by fire and deficient restockage, and a few consist of
bottoms of intermittent ponds and lakelets. Aridity of soil and climate are, how-
ever, responsible for the largest acreage of timberless land. The most extensive
areas are.in the towﬁships bordering the north, east, and west boundaries of the

reserve. Large

parks” occur in townships 21 and 22 north, ranges 4 and 5 east,
one of them containing 16,000 acres.. Smaller tracts of nontimbered land are scat-
tered throughout the reserve, chiefly as arid slopes and summits of cinder cones and
ridges. Usually the timberless lands are grassed over, or, where sheeped out
or otherwise too closely pastured, bear more or less close or open growths of
low-growing desert or semidesert shrubs; but much of the nontimbered cinder flats
and slopes of San Francisco Peak bear no vegetation of any sort. Some of the
nontimbered areas are capable of reforestations, and large tracts will in time restock
with forest, provided fires and grazing are reduced to a minimum; but there still
remains a large percentage of these lands too arid for the growth of forest-forming
species of trees, or even of the woodland type.

AGRICULTURAL VALUE.

The reserve is not an agricultural region, the area under tillage aggregating
only about 2,500 acres. The lands under tillage are situated chiefly in the dry beds
" of Stoneman and Mormon lakes, along Oak Creeck, in hollows in the lava sheet,
or at the foot of ridges where local areas of seepage exist. The crops produced
consist of oats, wheat, and potatoes. Fruits are not raised, not even any of the

bush fruits. .
’ DETAILED DESCRIPTIONS.

Towxsuir 15 NortH, RANGE 6 Kasrt.

Sections 1 to 18, inclusive, are within the reserve, and are situated on the lower
terraces of Colorado Plateau drained by Verde River. The soil is mainly black
adobe. The woodland growth consists chiefly of one-seed juniper and single-leaf
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pifion, which are mostly small, although the juniper reaches fence-post dimensions,

for which purpose it is frequently cut. Reproduction is not sufficient to maintain

the present density of stand nor is there any advance over the nontimbered areas.
In the south half of this township, outside of this reserve, there are divers small

“areas of Beaver Creek bottom lands under cultivation, aggregating about 60 acres.

The township has little value for pasturage, as it was long ago thoroughly sheeped.
There is no timber.

Townsmie 15 NorrH, Ranee 7 Kasr.

Sections 1 to 24, inclusive, are within the reserve and are drained by Beaver
Creek, a tributary of Verde River. The surface is steep, rough, and broken, lying
on the upper terraces of Colorado Plateau. The soil is adobe with- considerable
stone.

There is no timber. : : e

Stand of speciesin T. 15 N., R. 7 E.

ATIZONa QY PTeES. < o ot ottt e e e e et eeieeaanaan P 2, 300
TowwsHIP 15 NorTH, RaneE 8 Easr.

Sections 1 to 24, inclusive, are within the reserve. The surface is steep, rolling,
and broken, with a stony adobe soil. The drainage is westward into Beaver Creek.

Stand of species in 1. 156 N., R. § E.

Cords. Feet B. M.
Yellow pine o .o omeo e [ 6, 500, 000
ATIZONA CYPreSS_ e euen o i el 3,820 '
(107 < 700
) D O 4,520
Forest conditions in T. 15 N., R. & E.
Average total height of yellow pine.__. ... .. _ ... .. __.............feet.. 75
Average height, clear .. ... il do... 8
Average diameter, breast-high .. _.._.._...__. S inches.. 16
7 T percent.. 5
Diseased ..o e iieeeiticeeeaeaons do... 20
AVErage Age - cnene i e iiaeeaieceeaeeimaeeaie e years.. 160
Reproduction .. ... . i ieiiiiiciiieiecciieiacaneaaaa.... Poor.

Townsure 15 NorTH, Rance 9 Easr.

Sections 1 to 18, inclusive, are within the reserve. It isa rolling and broken
area situated on the broad divide between Little Colorado and Verde rivers. The
yellow pine is very scattering and of poor quality. It will log best to the south and
west, ’ ’ ’
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Stand of species in T. 156 N., R. 9 E. -

’ Cords. Feet B. M.
Yellow pine oo oo e 17, 000, 000
OBK . -+ oot e e aaas s 480

) Forest conditions in T. 15 N., R. 9 E.
Average total height of yellow pine..... e iamaeaeaaaaas feet_. 75
Average height, clear ... ... ... do... 10
Average diameter, breast-high . ... .. ... .......... inches.. 15
0 T per cent.. 2
DiSEASEA « -+ < e ee e ettt eae e ....do... 15
AVOIAZE AZE - ottt eeeias years.. 150
Reproduction ... iiiieiciiaao . Medium.

- TownsuIP 15 NorTH, Raxee 10 Easr.

Only sections 1 to 6, inclusive, of this township are within the reserve.
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The

tract is situated on a high plateau with a gently rolling or sloping surface which

drains into Iitfle Colorado River through Sunset Canyon, which is outside the

reserve boundary. The soil is stony adobe and supports a scattering forest and

woodland of poor trees. :
Stand of species in T. 15 N., R. 10 E.

. . Cords. Feet B. M.
Yellow pine ..o e awaas + 4,000,000
Arizona Cypress. .. ......ooiiiiaiaioa.] e "235
L0 - 1 Rt 850

TOtal - oo 1,085
Forest conditions in T. 15 N., R. 10 E.

- Average total height of yellow pine. .. .. . . . ... .. feet.. 75
Average height, clear _.._._ ... .. . .. .. ... e do... 8
Average diameter, breast-high ... .__.! L inches.. 16
Dead ... percent.. 3
Diseased .. ... iiiiiiiiiiaaie. e do... 15
AVEIage A0 -« .ottt iaaoian years.. 160
Reproduction. . ... . il e eememnaane Poor.

Townsnarr 15 NorTH, RANGE 11 EasT.

Only sections 1 to 6, inclusi.ve, are within the reserve. The tract has a gently

rolling surface which drains into Sunset Canyon. The soil is a stony adobe which

supports only a very light scattering woodland.
"There is no timber.

Stand of species in T. 16 N., R. 11 E.

ATIZONA CYPTESS - e oot ettt e e et et e aaaaame e
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Townsuip 16 NorrH, RaNnee 5 Kasrt.

The northern area consists of rolling plateau land capped with laya. In the
central portion the plateau breaks off .to the valley of the Verde, forming a series
of magnificent cliffs 1,000 to 2,000 feet in height. The soil is gravelly loam, here
and there chaﬁging to adobe. In the southern part of the township the soil is mixed
with limestone débris from the cliffs. ‘

There is no permanent flow of water except where -Oak Creek crosses the north-
west corner of the township. The northern tier of sections is wooded with single-
leat pifion and one-seed juniper. The growth is thin and scattering, and the trees
are low, limby, and knotty, and grow mostly in places that are inaccessible. There
" is no reproduction. The accessible portions of this township were long since over-
sheeped and the grasses have not yet recovered.

There is no timber.

- Townsurp 16 NorTH, Raner 6 East.

In the northern portion are steep terraces where the Colorado Plateau breaks
into Verde Valley. The southern portion is rolling land, cut by numerous gullies
and ravines, and intersected by an intermittent tributary of Beaver Creek. The soil
is loamy adobe with a stony and bowlder-strewn surface. Large areas hordering

. Beaver Canyon have no soil, a rough vesicular lava forming the surface. There
is no permanent surface flow of water. The woodlands are chiefly in the south-
west quarter and consist of one-seed juniper, single-leaf pifion, and a few yellow
pine and oak, all of which are short, stunted, limby, and knotty, and have only
a fuel value. - '

Reproduction of juniper is extremely slow and uncertain, and the small
quantity of yellow pine is not increasing, nor does there appear to be any advance
over the nontimbered areas. The lands, wherever accessible, have been sheeped
so long that the grass has been exterminated.

Thete is no timber.

Towpsurp 16 North, Rance 7 East.

The northern half of this township consists of sloping lava terraces constituting
the upper breaks of Colorado Plateau to Verde Valley. The southern half is
rolling land; in the eastern sections the surface rises into ridges and cones of
voleanic origin. It is cut by rocky runs, ravines, and gorges tributary to Beaver
Creek. The soil is loamy adobe, cindery, and scoriaceous near the cones and
voleanic ridges, and the entire surface is stony and bowlder strewn. )

There are no perpetual streams or springs, but in section 7, in a rocky ravine,
are three small natural tanks—mere hollows in the rocky bed of the stream—
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which serve as catch basins for limited quantities of storm water which they hold
throughout the year. The woodland is chiefly in the south half and bears one-seed
juniper and single-leaf pifion. The growth is generally low, but the juniper-attains
sufficient size to yield fence posts, for which purpose it is occasionally used. .
There is but little reproduction, and the tendency is seemingly toward extinction
of the species. The township has no pasturage value, having long since’ been
sheeped out. '
There is no timber. .

. ‘.T.OWNSHIP 16 NortH, RancE 8 Easr.

The surface is rolling and broken. The axis of a small secondary divide.
crosses the township from southeast to northwest and results in some erratic
drainage, which, however, is all into Verde River via the tributaries of Beaver
Creek. The soil is stony adobe. The area known as Stoneman Lake is now dry
and a portion of it is farmed. It is bounded on the north, eaét, and south by
precipitous walls 500 to 600 feet high, and on the west the rim is 100 feet in
height. As late as 1894 this lake contained water.

Stand of species in T. 16 N., R. & E.

) Cords. Feet B. M.
Yellow Pine. oo i et ie e eeaaaal e meeee iian- 34, 000, 000
ATiZODa CYPresS . oot e ceeee e 2,670
[0 <P 1,140
7 U TR 3, 810
Forest conditions in T. 16 N., R. 8 E.
Average total height of yellow pine ... . . ... ... ... SR feet.. 80
Average height, clear.. .. ... i iiiiieeeanaa do.... 10
Average diameter, breast-high. .. ... . . ...l inches.. 16
Dead - ..ol ettt aieanaaaa- percent.. 5
B E T (USRS s (s SO . |
AVeTaZe AZe e aieiaacemeaceecmiaceeataeeean years.. 165
Reproduction, in northeastern portion ... ... .. ... .. ... Good.
Reproduction, elsewhere. . ... .ccooiumi i et e ciaaaaes Medium.

Towxsuip 16 NortH, Rancr 9 Easr.

This township lies upon the main divide hetween Little Colorado and Verde
rivers, and although presenting no features of high relief has a rolling and broken
surface, which reaches an elevation of 8,000 feet above the sea. The soil is a
. stony adobe which supports. an old-growth forest of good-quality timber along
the creek beds and ravines. On the higher elevations the timber is rough and
of poorer quality. Pine Spring is located in section 13.
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- Stand of species in T. 16 N., R. 9 E.

Cords. Feet B. M.
YelloW PiNe..eue oo et e 66, 500, 000
L0 )R 10, 620

Forest conditions in T. 16 N., R. 9 E.

Average total height of yellow pine ..........o......._.. ... l..... feet.. 90
Average height, clear_ .. . .. ... ... U do.... 10
Average diameter, breast-high. .. . ... inches.. 20
.V N per cent.. 2
T S do.... 15~
Average age..... B e e e e et caimaaann [ years.. 180
Reprbduction .............................................. - ..... Medium.

TownsHIP 16 NORTH; Raxge 10 Easr.

This township has a rolling surface with a gentle slope toward the east, draining
into the Little Colorado River through Sunset Canyon. The stony adobe soil sup-
ports a fair stand of yellow pine, of which only 80 per cent is good quality, but
which can be logged to the north or east very cheaply.

Stand of species in I. 16 N., R. 10 E.

Cords. Feet B. M.
Yellow pine ................ e e et aeeee . 12,250,000
ATIZONA CYPreSS. - o i et e e 186, 200
08K - - o e 4,270
o] - 20, 470
Forest conditions in T. 16 N., R. 10 E
' Average total height of yellow pine ... .. .. .. .. ... feet.. 80
Average height, clear. . . ..l do.... 8
Average diameter, breast-high . ... . . . ... _..o...... inches.. 18
B percent.. 5
Diseased . .. ..o eiaeooo --do.... 20
AVerage age . o e e e . years. - 17
Reproduction. .« . e e ceeeaaan Poor.

Townsure 16 Norra, Ranege 11 Easr.

The general surface is rolling, cut by two deep gulches of the Sunset Canyon
drainage, tributary to which are numerous. small ravines. The soil is adobe, mixed
with a large proportion: of stone, and. supports a heavy and evenly distributed
woodland of Arizona cypress and alligator juniper.

There is no timber.:

Stand of species in T. 16 N., R. 11 E.
Cords.

ATiZ0N8 CYPTOSS- o o oo e e 48, 050
Alligator Juniper. ... .o oo i iicceciecaacraaan. Unimportant
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TownsHIP 17 NorTH, RANGE 4 Easr.

The western areas consist of rolling tracts of limestone and lava terraces, rising
in the eastern portion into perpendicular cliffs 1,500 to 2,000 feet high, which here
form in part the western breaks of the Colorado Plateau. The soil is a gravelly
loam, chiefly derived from decomposition of the lava. There are no permanent .
surface streams, springs, or tanks. There is no wooded area, but here and there
ocecur scattered trees of single-leaf pifion and one-seed juniper. The accessible areas
have long since been sheeped off.

There is no timber.

Towxsarp 17 NortH, RANeE 5 Easr.

This township lies on the western breaks of Colorado Plateau, and has a very
rough and broken surface. ‘Oak Creek, a perpetual stream, flows across the south-
east quarter in a very deep rocky canyon, and a smaller tributary canyon cuts the
township north and south. The surface is barren, rocky land, with a thin covering
of loam or adobe in places, and supports no woodland save a few scattering Arizona
cypress, alligator juniper, cottonwood, sycamore, and oak.

There is no timber. '

Townsare 17 NortH, RaNGE 6 East.

This township is a high plateau of rolling land, deeply cut by the canyon of Oak
Creek in its northwest quarter and by tributary canyons which drain southward.
The surface is mostly stony, with some adobe on the plateau, and supports a scattered
woodland and a heavy undergrowth along Oak Creek of oak, cottonwood, willow, -
and sycamore. ’

- There is no timber. . .
: Stand of species in T. 17 N., R. 6 E. ~

Cords,

Arizpna (6034 <= U R R 5,850
L0 < 1,950
Total . e iemmetiemnemceeceeam s 7,800

TowxsHre 17 NorTH, RANGE 7 East.

This irregular township lies on the upper breaks of Colorado Plateau, and has
a rolling surface cut by numerous canyons. The soil is adobe. The timber is
chiefly upon the high platean, and its natural outlet would be southward, although
it can be logged northward should occasion require.

Stand of species in T. 17 N., R. 7 E. -

Cords. Feet B. M.
Yellow PIne .o .uenn oo cieaiiieiaan aeaas 15,500, 000
Arizona cypress......--..-......--............; ............. 3,200
L0 - g 3,160



42 SAN FRANCIS00 MOUNTAINS FOREST RESERVE, ARIZONA,

Forest conditions in 1. 17 N., R. 7 E.

Average total height of yellow pine'.... . ... ... ... ... feet.. 75
Average height, CleaT. .« oottt et eaaas do.... 9.
Average diameter, breast-high . _.._ .. .l .. ... ... inches.. 17
Dead...... S PO, percent.. 5
Diseaged .. .. .. ... ... [ do.... 20
AVETAZE BZC. - - - o e m et e e e e years.. 170
Reproduction..‘.......-...-.....-.---...-_.;.--....-..._.-__.__-_;., ______ Poor.

Towxsurp 17 NorrH, RangE 8 Easr.

The surface is rolling and broken, and is cut by numerous small canyons and
ravines, which form in part the flood drainage of Beaver Creek. The soil is a
very stony adobe, with a slight admixture of loam About 40 per cent of the
yellow pine is of good quality.

Stand of species in T. 17 N., R. 8 E.

Cords. Feet B. M.
Yellow PIne - oo it iaiceaaaae cemaae 71, 0090, 000
B0 ) S 12, 800
ATrizZOna CYPress. ...t 360
TOAL. -« e e oo e et e e e e s 18,160
Forest conditions in T. 17 N., R.. & F.
Average total height of yellow pine ... ..o oioioi oo ceaann feet.. 80
Average height, clear. . ... i iiiaaiaa. do.... 10
Average diameter, breast—hIgh ..................... et inches.. 16
0V RSP percent.. 3
Diseased ..ooocviiuaciiaeianaiaaa. [ do.... 15
AVerageage. .« oo ocenoiiiii i icianaan e et ememmcaaanaa “years.. 175
Reproduction .. ... ... eiideiciaiian Medium.

Townsure 17 NorrtH, RaxeE 9 Easr.

This township lies on both sides of the main divide between Little Colorado and
Verde rivers, and bas a steep, rough, and broken surface, and a stony adobe soil.
It supports a fair stand of timber, of which about 40 per cent is of good quality.

Stand of species in T. 17 N., R. 9 E.

Cords. Feet B, M. '
Y e oW PN . e C o i iiciieeimeiean aean- 80, 000, 000
0 ) S 8,775

A Forest conditions in T. 17 N., R. 9 E.

Average total height of yellow pine .. ... .. ... .. ... ... feet.. 80 .
Average height, clear ... .. .. .. ... a..dol... 10
Average diameter, breast-high .._...._. e e inches.. 16
B T PR SRR per cent.. 2
Diseased oo ovemrr e e e e immem e do.... 15
AVErage age . .. years.. 175
Reproductlon e e e e eeceeaameaann Medium.
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Townsuir 17 NortH, RangE 10 Kast.

Nearly all of this township is situated upon a broad and neariy level portion of
Colorado Plateau at the head of the Canyon Diablo drainage, and has less relief than
. any other township in the reserve. The surface soil is a very stony adobe.

Stand, of species in T. 17 N., R. 10 E.

- Cordé. Feet B. M.
Yellow pine ceuee o oemiio i e eaee 38, 250, 000
O8K - e e e e e 4, 800
Arizona dypress ............................................. 1,785

T DR 6, 585
Forest conditions in T. 17 N., R. 10 E.
Average total height of yellow pine ... .. .. .. ... feet.. 85
Average height, clear ... . ... ... ...l .. do.... 10
Average diameter, breast-high .. .. ... ... ... inches.. 18
Dead .....oo........ M R percent.. 4
Diseased - ..o iiiaiaaaas do-... 20
AVerage age . ... years.. 180
Reproduction.............. S Poor.

TownsaIP 17 NortH, Ranee 11 Easr.

The surface is a gently sloping area at the head drainage of Canyon Diablo and

has few features of relief. The soil is stony with an admixture of adobe and sand, .

and supports only a fair woodland, evenly distributed.
There is no timber.

Stand of species in T. 17 N., R. 11 E.

Arizona cypress....._..... e e et eeeeaeneieieaaooo- . 58,150
TownsHuip 18 NorrH, RanceE 4 East.

The surface is rolling mesa land, along the west line breaking off to Sycamore
Canyon in a series of cliffs 1,500 to 2,000 feet high. The soil is sandy and gravelly
loam, in places adobe like, in others mixed with limestone débris. There are no
permanent surface streams, springs, or tanks. All the accessible portions have been
thoroughly sheeped.

There is no timber.

Townsurp 18 NortH, RaNeE 5 Easr.

The northern and western tiers of sections are upon high mesa land, which
breaks by cliffs 1,000 to 1,200 feet high into a very rough and rocky basin, which is
tributary to Oak Creek. There is very little adobe in the rocky soil.

Stand of species in T. 18 N., R. 5 E.

f Cords. Feet B. M.
Yellow pine - o oo i i iiteeemee e e el 11, 750, 000

ATizZOna CyPress. e oee e iceiaeaeeee e 1,450
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Forest conditions wn. T. 18 N., R. 5 E.

Average total height of yellow pine. . ........ o ... oioiiioiiiias feet.. 75
Average height, clear . ... ...l dol... 8
Average diameter, breast-high - ... ... ... ... inches.. 16
B =7V percent.. 4
Diseased .......... S e e e eaeaaaaaas do.... 15
'AVerage Y YR years.. 160
Reproduction. .. ... i iieeiieieiciaeiians Poor.
: . TownsHir 18 NorTH, RANGE 6 Easr.

This township is gashed by the canyon of Oak Creek, which is walled by
limestone cliffs 1,000 to 1,200 feet high. The entire area is steep, rough, and
broken, with a stony soil containing some adobe. Oak Creek is perennial.

Stand of species in T. 18 N., R. 6 E.

’ Cords. - FeetB. M.
Yellow pine - e iieiiice eaee- 13, 500, 000 .

L0 SRR 6, 305
ATIZODA CYPreSS. -« .t m et e i 3,625

Total .t 9, 920

Forest conditions in 1. 18 N., R. 6 E.

A verage total height of yellow pine.. ... .. ... . .. .. ... ..... feet-. 80
Average height, clear ... ... _do.... 9
Average diameter, breast-high ... ... ... .. . inches.. 20
T T R percent.. 4
DEBEASEA - e e et e do.... 10
AVEIage 888 _ ..o a el years.. 175
Reproduction. ... Medium.

Townsarp 18 NortH, RaANGE T Easr.

This irregular township lies on the upper breaks of Colorado Platean, has

a rolling surface .cut by numerous ravines and on the west side covers in part

. the upper terraces of Verde Valley. The soil is very stony adobe, and supports

a fair woodland and some very good quality of timber, which can be logged
northward to good advantage.

Stand of species in 1. 18- N., R. 7 E.

. Cord. Feet B, M.
Y elloW DI - ece o e e e o e e e e e ana 55, 250, 060
Oak. 10,150
ATIZONA CYPTeSS. oo o i e 990
O D 11, 140
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Forest conditions in T. 18 N., R. 7 E.

Average total height of yellow pine. .. ... . .. .. .. ii..i..... feet.. 85
Average height, clear ... ... ... ...l do.... 10
Average diameter, breast-high ... ... .. ... ... inches.. 20
1 T per cent. . 2
Diseased - . oo meeeemeaeaceaaio do._.. 10
Average age .. ... ST e eeteeeeareaaaan - ....years.. 180
Reproduction. - ... .. e aacceeaaaa- Medium,

TownsHIp 18 NorTH, RancE 8 East.

This township is upon the Little Colorado-Verde divide, which here reaches an
elevation of 8,400 feet at Mormon Mountain, in sections 2 and 11. The relief is
not great, as the mountain rises only 1,000 feet above the adjoining areas of plateau,
which present a gently rolling surface. The soil is a stony adobe. On the exposed
elevations the timber is short and rough, but in the protected areas and along
the ravines there is some very good quality yellow pine, which can be logged

northward.
Stand of species in T. 18 N., R. 8 E.
Cords. Feet B. M

(677 S 9,400  ......._._.
Yellow pine ........ et e et e e 105, 000, 000
Red fir ..o et e iaeceeceeaan - 1, 750, 000
Total. . ..... B 106, 750, 000

Forest conditions in 1. 18 N., R. 8§ E.
Average total height of timber trees_ .. ... .. iil... feet.. 90
Average height, elear - ... . eiiiiiiiiaiaae. do.... 11
Average diameter, breast-high. ___.._....... ... ... _.......... inches.. 20
. T g percent.. 2
Diseased - .o cemeeiiiaeaaes do.... 10
Averageage ... ..___.._...... e e eeeeeee e years.. 180
Reproduction..-....,....-_.........-.....-.-_-...--....._....-..-_...-;._ Good.

TownsHip 18 Norti, Rance 9 Easrt.

There are three features of surface relief in this township. The eastern half
is a nearly level plateau, which marks the summit of the divide between the
drainage of Canyon Diablo and Walnut Canyon. The greater portion of .the west
half of the towhship is a depression about 200 feet deep, which until 1894 held a
body of water 10 to 15 feet deep, known as Mormon Lake, but which to-day is
sufficiently dry to be crossed by wagon roads and to furnish some good pasturage
land. The Little Colorado-Verde divide borders the lake bed on the west, and its
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lower slopes furnish the only bold topography in the township. The soil is a stony
adobe. About 40 per cent of the yellow pine is of good quality, and can be
cheaply logged northward.

Stand of species in T. 18 N., R. 9 E.

Cords, Feet B. M.
Yellow pine ...._....... Leemeeenas N . 24, 250, 000
Osk........_. D E LT LT T TP et 3,405 '
Arizona CYPIOSE « - o e e ee st e 1,170
) DO 4,575
‘ Forest conditions in T. 18 N., R. 9 E. ‘
Average total height of yellow pine ... _.._.._ .. .. .. . .. ._. PO feet.. 95
Average height, clear.. ... ...l do.... 10
Average diameter, breast-high. ... ... .. ... .. e inches.. 22
Dead ...l e percent.. 2
Diseased - ... oool e e do.... 15
AVerage a6 .. .ioiiii e aaaaaaae R years.. 190
Reproduction........ e e e e s Medium.

Townsurp 18 NorTH, RaNcE 10 Easr.

The surface is gently rolling excepting along the east boundary, where numerous
ravines tributary to Canyon Diablo make some relief. The stony adobe soil supports
a very scattering woodland and-a small area of poor timber. It is easily accessible

~ from any direction and can be logged cheaply. 4 '

Stand of species in T. 18 N., R. 10 E.

Cords. Feet B. M.

Yellow pine - oo e ieeeaaan e e 4, 000, 000
ATIZONA CYPIOSS. o« ot ittt et acmeeaen . - . 3,975

Forest conditions in T. 18 N., R. 10 E. '

Average total height of yellow pine. . ... ... .. L. ... feet.. 80

Average height, clear . il do.... 10

Average diameter, breast-high .. ... ... ... ... inches.. 20

Pead . ieeiieiiceiiaae. percent.. b

Diseased ... . iiieacaeinn do.... 15

AVeTAZE BBO . o ot iaeeaccteeeaem—aaan years.. 180

- Reproduction...... ... ... ... .. e eeeactccceeeeecaeaan Poor.

Towxnsure 18 NortH, Range 11 Easrt.

The rolling surface of this township is drained by numerous ravines into one of
the principal tributaries of Canyon Diablo. The stony adobe soil supports a good,
evenly distributed woodland. There is no timber.

Stand of species in T. 18 N., R. 11 E.

. Cords.
Arizona Cypress. .... oo iiiaiiiiloeioaiaen e 73, 500
Alligator Juniper. - o ..o i e cceaeaaa Unimportant.
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TownsHIP 19 NorTH, Ranege 1 Easr.

The surface is rolling, with a slope to the southwest into Hall Canyon, a tribu-
tary of Verde River. The soil is an adobe, much mixed with stone, and supports a
very thin and scattering woodland. There is no timber.

-Stand of species in T. 19 N., R. 1 E.

ATIZONA CYPIeES. &ttt i e e aemaeeeeaaas ~ 3,810

Townsure 19 NorrH, Raxce 2 East.

The upper terraces of Colorado Plateau cross this township, resulting in a
very steep, rolling, and broken surface, with a rocky soil containing some adobe.
The woodland is somewhat evenly distributed, but the timber is all above the brink
and only about 30 per cent is of good quality. ‘ o

Stand of species in- T. 19 N., R. 2 E.

. Cords. Feet B. M.
Yellow pine .. oo oo it ceeann 13, 500, 000
AriZONA CYPreSS o o oo it i e icicacean 19, 250
COak Lol e e e i eiaeaeeei e 400
Total. ... 19, 650
Forest conditions in T. 19 N., R. 2 E.
Average total height of yellow pine.... ... .. e feet.. 90
Average height, clear .. __ ... . ... ... e do.... 10
Average diameter, breast-high_.__ ... ... . ______ . ... _ . ... inches_. 20
Dead ..o .. ... e e e i per cent.. 2
Diseased ...... S do._.. 10
AVerage age .. ... .o it aama i iaeiiiiineneoieaaaeaeo--.--YeATS.. 200
Reproduction ... it iiiicaaaan Medium.

Towwsurr 19 NorTH, RANGE 3 Easrt.

The greater portion of this township is situated on a broad divide between Hall
Canyon and Sycamore Canyon, and has a very steep, rough, and broken surface
which will make the timber difficult and expensive to handle. Above the upper ter-
races of Verde Valley the yellow pine is evenly distributed, and about 50 per cent
is of good quality.

‘Stand of sﬁ;:cies in T.19 N., R. 8 E.
‘ Cords. Feet .B. M.

Yellow pine - oo .oooemoii e i e aeaeas 81, 500, 000
(6 ;1 S e 7,500 '
ATIZONA CYPIess. « v vomr o i 3,675
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Forest conditions in 1. 19 N., R. 8 E.

Average total height of yellow pine. . ... . .. ... ..ol feet.. 80
Average height, clear .. ... i do... 10
Average diameter, breast-high __ ... . ... .. ... .. .. ... e inches.. 17
DA - o e e e e percent.. 3
Diseased - - o v e et do... 20
AVerage age - -.....o.-...-.. R years.. 190
Reproduction ... ..l e Medium.

Towxsure 19 NorTH, RANGE 4 Easr.

This - township is divided by Sycamore Canyon which has a depth of from

1,000 to 1,500 feet.
“timber

All the surface is steep, rolling, and broken and will make the

difficult and expensive to handle. The yellow pine is exceptionally fine for

this district, although not large nor clear on the average. The soil is stony with

some adobe.

Stand of species in T. 19 N., R. 4 E.

: Cords. Fcet B. M.

Yellow pine ..o oo 54, 250, 000
L0 7 RS 9,420
ATizZONA CYPress. « oo v e e e eae e 550

B 0T 7 ) N 9, 970

Forest conditions in T. 19 N., R. 4 E.

Average total height of yellow pine _ ... ... . .. ....... feet.. 80
Average height, clear ... ...l do... 10
Average diameter, breast-high. ... _ ... ... . .. . Ceaas inches.. 17
Dead o ool et e ieeaaans percent.. 2
Diseased ... .ol R do... 20
AVerage age . ... ... eeeieiicieeaiaaaa. years._ 170
Reproduction . oo .o icaaeailieceons Medium.

Towxsarp 19 NorTH, RANGE 5 EasT.

This. township lies on a broad flat divide between Sycamore Canyon and Oak

About

Creek. The surface is rolling and gently sloping with a stony adobe soil.
50 per cent of the timber is of good quality and will log northward to the best
advantage. '
V Stand of species in T. 19 N., R. § E.
. ' Cords. Feet B, M.

Yellow pine o oo el 85, 750, 000

OBk - - c e e e e e e e 4,925

ATIZONA CYPress. oo in et iima et 2, 800
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Forest.conditions in T. 19 N., R. 5 E.
Average total height of yellow pine.......... e e s feet.. 85
Average height, clear ___.__l.._.... :. ................................... do... 14
Average diameter, bréast-high .......... Ceeaeen ST inches.. 20
Dead ..oeevnoooi... e e S, . s percent.. 2
DHBEASEA - -« et eim e ei e eaa e aaaas [T eveeoioodoo . 18
AVErage age . .cuooo e caca e R years.. 200
REPTOAUCHON - < -« -« — e e ee et e e e e e e e e e e Medium,

Townsare 19 NorrtH, Raxce 6 Easr.
~ This irregular township covers a large and very irregular basin at the head
of Oak Creek and is a rough and broken area. With the exception of a small
tract along the east line of the township, it will be very difficult and expensive
to log. About 40 per cent of the yellow pine is of good quality. Along the
creek is a dense undergrowth of oak, sycamore, cottonwood, willow, and pine.
Stand of species in T. 19 N., R. 6 E. .

Cords. Feet B. M.
Y el oW PIne. .ot eeem e icmeemmanaae eeaian 78, 750, 000
L0, < 21,400
Forest conditions in T. 19 N., R. 6 E.

Average total height of yellow pine.__ .. . . .. ...l feet.. 80

Average height, clear. .. .. ... L. P eeamameceamaanan- do... 10
. Average diameter, breast-high .. ... L. . .i.iiii.i.. inches.. 17
DA -« oo e e e percenf,.. 2

Diseased . ..o eaeiecieacmacmneaaaaaan do... 17

AVErage a€e «cu.ceeeeocieiiaiiaaeaaaann N years.. 165

Reproduction ... ... .._. e aieeaemaaienaan et maaaan Medium.

v Towxsair 19 NorTH, RaANGE 7 EasT.

This irregular township straddles the main divide between Little Colorado
and Verde rivers and has a rolling and gently sloping surface. About 50 per
cent of the yellow pine is of good quality and can be logged very cheaply
northward.

Stand of species in T. 19 N.,.R. 7 E.

Cords..  Feet B. M.
Yellow PIne. oo i e e e e 91, 250, 000
OB e oo e e e e e I 5,395
_ Forest conditions in T. 19 N., R.? E. '

Average total height of yellow pine .. ... . . . ...l feet..- 85
Average height, clear. .. ... . iiiiaeae.-. do... 11
Average diameter, breast 'high e eeeteeieeicesssescaivieco--eai--..inches.. 18
- ..---;'...‘.-.-.per cent.. 2
Digeased .....-. e e e e e do... 15
Average age . ... .........o... yonue st eaiierececaearneaeaaas years.. 180
Reproduction - ..o e iieieeoao. Medium.

520—No. 22—04——4
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Towxsurr 19 NorrH, Ranee 8 Easr.

The rolling and broken surface of this township is drained by Walnut Canyon
and supports an evenly distributed stand of timber of which ‘about 40 per cent is of
good quality. A logging railroad has been operated from the north as far as section
8 with a sawmill in T. 20 N., R—8 E. ’ .

: Cords.  Fect B.M.
Yellow pine ..o i e 56, 600, 000

Average total height of yellow DADE oo e e e feet.. 80
Average height, clear__...._.. e et ateaeieaanaaa e caaaean do.... 11
Average diameter, breast-high._ ... ... ... ... .. ... inches.. 18
Dead . .o percent.. 5
Diseased . - - oo e i do.... 20
AVErage 8Ze ... meeeeeeieliieccaaes years.. 180
Reproduction. ... .. i caiiaaaeas Medium.

Townsaip 19 NorrH, Ranee 9 East.

The surface of this township is gently rolling, except some of the terraces of the
Little Colorado drainage, which are steep. The timber is mostly old growth and
about 40 per cent is of good quality and easily accessible. A logging railroad was
built into this township, but has been abandoned and the rails removed.

Stand of .species in T. 19 N., BR. 9 E.

) ) Cords. Feet B. M.
Yellow pine ..o e eiaiieee maeaas 23, 500, 000
ATIZODA CYPresS . e 12, 850
Oak ..o P 3,545

) 18, 395

Forest conditions in T. 19 N., R. 9 E.

Average total height of yellow pine ._.._.__.. e feet.. 90
Average height, clear. ... .. ... . ... .0 e e do.... 11
Average diameter, breast-high_. ... ... ... L inches.. 18
Pead. . i percent.. B
Diseased..........o..... P 1o J £
B Y years._ 185
Reproduction . ... e e e eaaas Poor.

TownsaIr 19 NorTH, RANGE 10 East.
The southwestern portion of this township is nearly level plateau land which
breaks by a steep terrace into the slopes of the Canyon Diablo tributaries. The
goil is a stony .adobe. o
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There is no timber—only a few scattering yellow pines.

Stand of species in T. 19 N., R. 10 E.

TowNsHIP 20 NortH, Ranee 1 Easrt.

b1

This township contains the northern end of the upper terraces of Verde

Valley and presents a rolling and broken surface, except in the northeast portion,

which is comparatively unbroken. The soil is a stony adobe.

Both woodland

and forest show a rather poor growth and the timber will be difficult and

expensive to handle.

Stand. of species in T. 20 N., R. 1 E.

- Cords Feet B. M.
Yellow pine . e iaeeiiaa e 9, 250, 000
ATIZONA CYPIeSS. - o oo e mm ittt a i eameceaiccaeaaoaaan 2,425
L 910

B e 7 Y R 3,335
Forest conditions in T. 20 N., R. 1 F.
Average total height of yellow pine.....__..... P feet.. 80
Average height, clear ._._..._.___ e et do.... 8
Average diameter, breast-high ... . . . ... .. ... . inches.. 18
Dead ..... e e e e e e e e et percent.a 5
Diseased ... oo do.... 20
AVETAEE AZE | . .t years.. 170
Reproduetion . _ . ... Poor

Towxsuaip 20 NorrtH, RaNeE 2 Easr.

The surface is nearly all rough and broken, with steep terraces and numerous

deep ravines. A secondary divide crosses this township and suggests that it be
logged both northward and southward, although at the best it will be difficult and
expensive logging. The best of the timber is along the eastern boundaly and by

means of a railway can be made tributary to the city of Williams,

Stand of species in T. 20 N., R. 2 E.

Cords

Yellow PIne .o conn i e et ci e e
07V U 5,675
ATIZONA CYPTeSY . - oottt a e cmceecame et meeaeaaan 720
) R 6, 395

Fcet B. M.
69, 000, 000
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Forest. conditions in 1. 20 N., R. 2 E. .

Average total height of yellow pive..... ... ... .. ... feet.. 90
Average height, clear . ... .. ... . . ... et do.... 10
Average diameter, breast-high ... . .. ...l inches.. 20
Dead - e percent.. 5
Diseased i eieeeiieaaaas do.... 20
Average age .. ... iioieiao.o- s s ...years.. 190
REPrOAUCHION « .« o o oo e e e e e e oo e e e eaaen Medium.

Towxsair 20 NorTH, RANeE 3 Kasr.

The surface is rolling, with a gentle slope toward the east, and is drained by
Sycamore Canyon. The soil is adobe and very stony. The timber can be logged
northward to good advantage. Some years ago a lumber company had a line of
logging railroad across the northern part of this township and cut most of the
timber tributary to it, but at present they are operating farther west. The timber
now standing is about 40 per cent good quality. ' .

Stand of species in T. 20 N., R. 8 E.

Cords. Feet B. M.
Yellow pine ..o e e eeceecmaaaaa e 82, 000, 000
08K - i iedecamieaan 6,925
Forest conditions in T. 20 N., R. 8 L.

Average total height of yellow pine_._.._ ... .. ... .. ... eee- feet.. 85

Average height, clear ... .. ... . ... . .. [ do.... 10

Average diameter, breast-high ... ... . ... ... inches.. 17

Dead ... .l e percent.. 3

Diseased .. ........ e e mee— e e e e do.... 22
: 'Average T SR vears.. 185

Reproduection. .. ... it <. Medium.

" Townsarp 20 NorrH, RaNee 4 Easr.

This township is badly cut up by six deep canyons tributary to Sycamore
Canyon and the high land is rough and broken. There is a good stand of timber,
which is unevenly distributed and about 50 per cent of it is of good quality. It
will bave to be logged southward and will be difficult and expensive to handle.

Stand of species in T. 20 N., R. 4 E.

’ 2 Cords. - Feet B. M, -
Yellow PIme .. oo e iecac et e 97, 500, 000
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Forest conditions in T. 20 N., R. 4 E.

Average total height of yellow pine ._._.._.__. e feet.. 90
Average height, clear ._._..... et do.... 10
Average diameter, breast-high . ... .. .. inches.. 18
Dead ......... e e et e e e et ieteacaa—aaan per cent.. 2
DiSEASEA « o e e et mee e e e d e m e e e emeeeaaneaeaeaann do.... 20
AVETage g€ «vovmmmeeeeennnnns e years.. 190
Reproduction ......c o iiiiiiiiiiiiiiiian e e eeaaeeeeeaaanan - Medium.

Townsnuip 20 Norra, Ranee 5 East.

Avreas along the north and west boundaries are upon the rough and broken
slopes of Sycamore Canyon, but the rest of the township is on Colorado Plateau
and has a 1'olling surface. The soil is adobe and stone and supports an excep- .
tionally heavy forest of yellow pine, of which about 50 per cent is of good
quality. All the timber on the plateau can be logged northward very cheaply.

Stand of species in T. 20 N., R. & E.

. . : . : Cords. Feet B. M.

Yellow Pine cu e iii e i iaiiinen meaaas . 151, 500, 000
L S 6,885

) Forest conditions in 1. 20 N., R. 5 E.

Average total height of yellow pine_ ... . _ . .. . . .. iiio.....:feet.. 95
Average height, clear .___._.. e e iaeaeeacieaeeaeaaaan do.... 11
Average diameter, breast-high .....__ e e inches.. 22
Dead....-_-....-.....--_.........,-..-..........-..4 .............. per cent. 2
DABEASEA. « e« e oo e e e e e e aanas do.... 15
AvVerage age ... ooao-ooiiiaooao-lin e e teeeans years.. 215

Reproduction ...... ... ... e e e s Medium.

Towxnsarr 20 NorTH, RANGE 6 EAsT.

The surface is rolling, with terraces and long gentle Qlopes formed by succes-
sive flows of lava and cinder cones 500 to 600 feet high on sections 3 and 8. Long
ridges and combs composed of lava and scoriaceous matter intersect the township
in various directions. The eastern tier of sections forms a portion of a broad
terrace of lava with a steep rocky front facing the east, which forms in part the
divide between Oak Creek and Sycamore Canyon. The soil consists of sandy or
gravelly loam. In depressions where water stands during a portion of the year
the soil is black adobe. Most of the surface is covered with small stones and a
portion is strewn with large bowlders of lava or scoriz. In .most localities the
soil is very thin and the underlying rough lava outcrops. '
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There are no permanent streams. Springs of small volume break out in sec-
tions 8, 8, 18, and 24. Vernal lakes are located in sections 5, 6, 31, and 32.

Stand of timber species in T. 20 N., R. 6 E.

Feet B. M.
Yellow pine .. . iieiiiaeaaa 94, 500, 000
) Forest conditions in T. 20 N., R. 6 L.
Average total height .........._. . ... ... feet.. 85
Average height, elear .. ... ... ... ... e do.... 10
Average diameter, breast-high . .. .. . .. .. ... ... . inches.. 20
Diseased .........: R S e per cent.. 3
AVErage g€ .. .o e years.. 190
Reproduction, east half of township._._...l.._._.._._. . el Good.
Reproduction, west half of township ....._.. . None.

TownsHiP 20 NorTH, RANGE T Eagr.

Most of this township consists of broad, gently rolling limestone terraces, inter-
spersed with low ridges and hummocks, here and there capped with outflows of
lava, and in sections 12 and 33 1'ising~‘{nto low cinder cones and ridges of voleanic -
origin. Most of the soil consists of gravelly or sandy loam mixed with limestone
débris. 1In depressions on the limestone terraces in the eastern part of the town-
ship much of the soil consists of fine, silty loam. The southern and western
portions, which are more or less blanketed with outflows of lava, have a thin, in
some places, adobe-like soil with a stony or bowlder-strewn surface, and constitute
scab land. ‘ _

There are no permanent streams, but in sections 7 and 12 are small springs,
and in section 19 is a spring which furnishes a considerable quantity of water
for the Atcl)lison, Topeka and Santa Fe Railroad station at Flagstaff. Small tracts
in the north half of the township possess a fair grazing value, being covered with
a close growth of strongly rooted, tufted grasses, but most of the township has
been closely sheeped, and its grazing value is exceedingly low.

Stand of timber species i T. 20 N., R. 7 E.

) ) Feet B. M.

YOLIOW DG - - e e e e e 50, 340, 000
" Forest conditions in T. 20 N., R. 7 E.

Average total height - ... ... il feet.. 90

Average height, clear.... ... .. . do...! 12

"Average diameter, breast-high.......... ..., inches.. 22

AVErage A8 ... coeeieato i iaaiceaccceseieieataacicacaaanan years.. 210

Reprodiletion . - e oo icees i eeeeaiaaean. Slow and uncertain.
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Townsaip 20 NortH, RaNgEr 8 EaASsT.

Walnut Canyon crosses this township from southeast to northwest.. Along the
porth and west boundaries is some steep and broken land, but the greater portion of
the surface is nearly level or rolling. The soil is a very stony adobe. The timber
is easily accessible to the Atchison, Topeka and Santa Fe Railroad at Flagstaff
by logging railway to the sawmill in section 84. The daily capacity of the mill
is 25,000 feet B. M. The best of the yellow pine is in the northwest corner of
the township and about 30 per cent of it is of good quality.

Stand of species in T. 20 N., R. 8 E.

Cords. Feet B. M. ~

Yellow pine. o .o ieiaae aemee 24, 000, 000
Arizona cypress ........ e e 5,700
OB - o oo oo . 1,410

TOtAL .- e ee et m e m e 7,110

Forest conditions in T. 20 N., R. 8§ E.

Average total height of yellow pine. . . . . ... feet.. 75
Average height, clear _.__ ... .. liiiiiaiiiiiieiaeaaoa.. do.... 8
Average diameter, breast-high ___ ... . . . . .. ... inches.. 20
DA . - . e e e per cent.. 6
Diseased - ... acaieicaaann do.... 20
AVEIAZE BB« o e oo e e e e e e e et C...years.. 180
Reproduction......_...... ............................................... Poor.

Townsurp 20 NortH, Ranek 9 Easr.

‘The upper terraces of the broad divide between Walnut Canyon and Canyon
Padre cross the southern part of this township and result in some steep and broken
. ground. Below the terraces the land is gentlx sloping. There is a heavy woodland,
but the only timber is in the southwest corner.
Stand of species in T. 20 N., R. 9 E.

_ S Cords. Feet B. M,
Yellow pine. .ot i iicammee e ee e aa aaaan 1, 000, 000
Arizona cypress ......... P N 65,900 -
(071 S e e eee e . 2,035
Total . et emeae— e 67,935
Forest conditions in T. 20 N., R. 9 E.-

* Average total, height of yellow pine ... ... . ... ... feet.. 75
Average height, clear .. ... .coieomomie e do.... 8
Average diameter, breast-high ... ... . ... ... inches.. 16
DA . . et e per cent.. 5
Diseased - ... eeeecaeeecacmacaneaaan do.... 25
Average age.......... e e e ee————as years.. 180

Reproduction . « .o e e e e e e amaaan Poor.
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Townsure 20 NortH, Ranee 10 Easr.

This. township lies on the gentle slopes near-the head of Canyon Padre; and
supports only an evenly dmtnbuted but light woodland.
There is no timber. :

A Staﬁd of species’in T. 20 N., R. 10 E. -

Arizona cypress...........-.... e eeeaecaccecme—anan e mmecececeemaeman 7,200

TOWNSHIP 21 NORTH RANGE 1 Easr.

The surface is rolling with some steep areas in the vicinity of Blll ‘Williams
Mountain. ~ The timber -is mostly of poor quality, but is easily accessible to the
Atchison, Topeka and Santa Fe Railroad, which crosses the northern portion of
the township. i '

Stand of species in T. 21 N., R. 1 E.

) Cords. " Feet B. M.
Yellowpine...-..-__-._.-___...._....---..---....--.......7 ....... 8, 250, 000
ATiZomna CYPIess_ . o i eiieiiiaan 2,833
(07 S 185

b o3 7 PPN 3,018

Forest conditions i 1. 21 N., R. 1 E.

Average total height of yellow pme ..................................... feet.. 75
Average height, clear . _.......... ... ._.... S P eee- do.. 8
Average diameter, breast-high_ ... ... .. _ .. ... ... .----inches.. 16
Dead-.....-... e m———aan P, e ..per cent.. 4
Diseased - ......ccou... emememamanaan e do.... 25
Avera.geage s e Ay e e caemmmameaeacmeeanan years.. 160
ReprodUCtion . . .« e e e e e Poor.

Townsurr 21 NorTH, RaNGE 2 Easr.

This township includes within its boundaries nearly all of Bill Williams
‘Mountain, which reaches an elevation of 9,264 feet, or about 2,500 feet above the
adjoining plateaus. -About 40 per cent of the standing timber is of good gquality,
and is accessible to the logging railroad, which is in operation in this township.
The timber on the slopes of Bill Williams Mountain will be difficult and expensive
to handle, as the surface'is steep and rough. ‘ ‘

Stand of species in T. 21 N., R. 2 E.

B Cords. . FeetB.M.
Yellow pine «vcecreaceeacacaaaaaann et e eeemceeaceccmen amaen 36, 000, 000
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Forest conditions in T. 21 N., R. 2 E. -

Average total height of yellow pine . ....... ... ....ic..cococeioc-io.deet.. 85
Average height, clear ... .. et e e do.... 10
Average diameter, breast-high ... ......_ .. .......cecoieee.eeeo--...inches.. 18
DPead ovceee el e e e meeaa—e—— e percent.. 2
Diseased -......... ,--.-.-._-_....-..---___,.; ..... e teeeaemeeeaana do.... 10
AVETAZE AZE « oo e e e o eeeimeeiieseei...years.. 170
Reproduction . ... eiiiieeeienmeaaas Poor.

- Townsair 21 NortH, Rance 3 Easr.

This township drains southward into Sycamore Canyon. The surface is level
or gently rolling land, terraced by thin flows of lava which frequently inclose or
partly surround small level areas. Cinder cones or their slopes, together with low
ridges of volcanic origin, occur in sections 3, 5, 6, 8, 9, 10, 15, 16, 19, 31, and 32,
and vary in height from 300 to 800 feét, with long slopes. The soil is gravelly
loam, largely mixed with volcanic detritus. On several of the levels, especially
such as hold water during a portion of the year, the soil is black or gray adobe.
Most of the surface is stony or bowlder strewn and on many of the flats and
terraces the soil is too thin to cover the underlying rdugh lava, and the tracts
constitute scab land. ,

There are no permanent flowing streams, but in Sycamore Canyon, in section
35, water usually stands in communicating pools during most of the year.
Springs of small volume occur in sections 14, 23, 27, and 33, while artificial tanks,
made by damming small rins and ravines, exist here and there. The pasturage
value of the township is low. '

Stand of specieé in T. 21 N, R. 38 E.

. Feet B. M.
Yellow pine .........._._.. e e e e eueaeacamea— - 40, 335, 000
Forest conditions in T. 21 N., R. 8 E.

Average total height_.__.._.__.. i eeeeacastccieecccanae e feet.. 85

- Average height, clear - . . Lol iiiiaiii... eeecloeiidoo. 10
Average diameter, breast-high .......... ... _. PR S eeeneaa- inches.. 20
Averageage ............ e e e e e e aeaa meeaaaaiaas years.. 190 .
Reproduction. ... i ieaimaiee e Poor.

Townsure 21 NortH, Rance 4 Easrt.

The larger portion of this township consists of level or gently rolling
prairie, or park land, as it is locally known, margined on the west and east by
ranges of low hills of volcanic origin, formerly cinder cones, having long since
lost their conical form through erosion. There are a few shallow rocky runs in
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the east and west tiers of sections. The soil is gravelly loam, becoming scoriaceous
and cindery on the hilly areas. Portions of the surface are bowlder strewn.

The drainage is to Verde River through Sycamore Canyon. There is no
permanent surface flow, but a few small springs or tanks exist on section 32
in the bed of one of the heads of the canyon. In section 18 is a shallow well
supplying small quantities of water. The township has been closely sheeped and
the grazing value is therefore only moderate. It is pastured each year by cattle
and sheep in excess of the recuperative power of the grass and a few years hence
will have little or no pasturage value.

Stand of timber species in T. 21 N., R. 4 L. '

Feet B. M.
Yellow pine....... e . e eeceaesacaea 39, 350, 000
Forest conditions in T. 21 N., R. 4 E.
Average total height ........._........... e eeamaeam e feet.. 85
Average height, clear ... .. ... P do.... 10
" Average diameter, breast-high ... ... .. ... .. ... inches.. 20
Average age .. l.......liie... et years.. 190
Reproduction, on sections 25, 32, 33, 834 . . ... ilLlal.. Good.
Reproduction, elsewhere ... ... ..l Poor.

TowxsHip 21 Norrr, RaNee 5 Easr.

This townsﬁip consists in part of rolling and in part of level tracts of land,
the western tier of sections rising into ranges of hills of volcanic origin 300 to
800 feet high.” The northern half of the township is terraced by successive flows
of lava, the southern half consists of short terraccs and occasional low hillocks
of limestone, here and there overlain with thin blankets of lava outflows from
local fissures. The different runs and gullies which cut the northern half of
the township are few and shallow. In the south half they increase in number,
deepen rapidly, and cut through the limestone formations with box-shaped canyons
30 to 120 feet deep. The soil in the north half of the township is a gravelly
loam occasionally changing into black or gray adobe. In the south half the soil
is much mixed with limestone débris and becomes a loamy gravel.

There are large springs in sections 10 and 11 and smaller springs in sec-
tion 4. There are several artificial tanks, the largest of which are in sections
10 and 11, and supply water to the Atchison, Topeka and Santa Fe Railroad
station at Belmont. = All the drainage is into Verde River.

Stand of timber species in T. 21 N., R. 5 E.

. Feet B. M.
YelloWw PIDeas e ittt eeetim e cm e et e 109, 620, 000
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Forest conditions in T. 21 N., R. 5 E. _ .
Average total height. .. ... . ..l feet.. 90

Average height, clear .. ... .. ... ..l ... do.... 12
Average diameter, breast-high ... .. ... ... ... ... . .. ...... inches.. 22
Average age ..._.. e i years.. 210
Reproduction, on sections 13, 14, 16, 22, 24, 26, 27, 34 .. .. ... .. ... ..._.. Poor. -
Reproduction, elsewhere. ... ... ... . .. ... .. .. e ieemeveea oo Good.

TowxsHir 21 NorRTH, RANGE 6 KasT.

The surface is chiefly rolling, with terraces formed principally by, successive
flows of lava, also, possibly, through elevations by faulting. Cinder cones and
low hills of volcanic origin occur in sections 2, 15, 18, 20, 24, 25, and 27. Most of

~section 25 is covered by a cone rising 250 to 300 feet above the general level,

with a central depression comprising about 150 acres. The soil is a gravelly loam,
changing to cindery and scoriaceous on the slopes of the cinder cones. On the
flats, wherever water stands during a.portion'of the year, as'in sections 31 and
32, it consists of black or gray adobe. Most of the surface is exceedingly stony
and bowlder strewn and constitutes scab land. o

There is no permanent surface stream. Small springs occur on sections 14
and 20 and a shallow well on section 25. Rogers Lake and the depression men-
tioned on section 25 hold water in the early spring and: then form small lakes. The
township has long been closely sheeped and its grazing value is now very low or

insignificant. , :
. Stand of timber species in T. 21 N., R. 6 E.
. . . Feet B. M.
Yellow PIne .o 42,275,000
Forest conditions in T. 21 N., R. 6 E. .
Average total height. .. .. .. et et feet.. 80
Average height, elear ... . .. ... ... ... ... e iaemcaeanan do.... 10
Average diameter, breast-high ... .. ... ... .. .. .. P inches.. 18
AVEIage A6 . oot e eaeaen years.. 175
Reproduction, on sections 23, 25, 29, 32, 33 ... ... ..ol Good.

Reproduction, elsewhere . ... ... ... . Ll Very little.

Townsurr 21 NorTH, Range T Easr.

Sections 1 and 2 comprise rocky southern slopes of Elden Mesa, rising 2,000
to 2,200 feet above the adjoining levels. The remainder of the township con-
sists of low, broad lava terraces or mesa land, alternating in the southern sections
with level depressions which change to a succession of low swells of limestone
outcrops separated by box canyons. The northern half of the township is cut '
by a few shallow runs~and gullies; the south half is intersected by numerous
ravines, which in sections 85 and 36 develop into deep and rocky canyons and form,

.
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in part, the head of Walnut Canyon. The soil consists of sandy or gravelly
loam, in the south half much mixed with limestone débris. There is no perma- .
nent surface flow. There is a small spring on section 4. The value of the lands
for pasturage is low. Sheep berding has been carried on for many years in ex-
cess of the recuperative power of the grass, and, with the exception of some of
the sections in the south half of -the township, Weedy gxowths have replaced the
former turf or tufted species of grass.

Stand of timber species in T. 21 N., R 7 E. . ‘
: Feet B. M,

Yellow pine ...__. . ..................................... e 33, 040, 000
Forest conditions in T. 21 N., R. 7 E. )
Average total height ... oo . i, feet.. 80 ...
Averageheight,clear...._-...-......-...---.-..-.--_..--...._--_..._'ndo.--_ 10
Average diameter, breast high ... .. ... (... .. ..... inches.. 18
AVETAZE AZE -« o o et et e e et et cee s years.. 175
" Reproduction ......._..o.....co.... R S Poor.

Townsair 21 NorrH, RANGE 8 Easr.

\ The north half is rolling land, terraced with successive flows of lava, intersected
by low'ridges) of voleanic origin, and rising into small cinder cones in sections 1, 2,
4,5, 9,and 11." Part of section 6 is on the rocky slope of Elden Mesa, rising 500
to 1,800 feet above the adjacent levels. The south half of the township consists of
low outeropping limestone ridges and terraces, occasionally buried under outflows
of lava, gashed and seamed with short, shallow runs and ravines tributary to Walnut
Canyon. This canyon is 450 to 600 feet deep, with steep rocky slopes, about one-
fourth of a mile wide between its brinks, and debouches eastward into nearly level
areas of the Little Colorado slopes. The soil is mostly,gravelly loam. In the south
half it is mixed with limestone ‘débris and in the north half Wlth comminuted slag

and scorie.

There is no permanent surface flow, nor are thele any springs or natural tanks.
The township is sheeped each season, besides being more or less pastured by cattle
and horses. Its grazing value is yet moderate, but will not last many years longer. .
Some of the northern sections have been sheeped out, and now chiefly produce coarse

weeds.
Stand of timber species in T. 21 N., R. 8 E. 4

Fcet'B. M.
Yellow pine .cooeoeeoa ... e e eaeeceieaeieaanaoaon " 42,778, 000
Forest conditions in T. 21 N., R. 8 L. '
Average total height ... ... .ol feet.. 80
Average height, ¢lear ... ___ .. ____ e meeaciacmeceaaa SR, do.... 10
Average dlameter, breast high .._._. i de e ccmesmaaliamam———oan inches... 18
Average age e ctcmcccamcemcaccmaaean years.. 175

.

Reproduction. - - oo oo i iiiecaiiicieew.o... Poor.
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Townsare 21 NorrH, RaNGE 9 EasT.

‘ The surface is mostly level or gently rolling, with low terraces, mounds, and

-short. ridges, all “of voleanic origin, in the northern tier of sections. Walnut
Canyonh‘averses the township from southwest to northeast, and is from 400 to
500 feet deep, with steep rocky slopes. In the northern tiers of sections the soil
consists chiefly of black volcanic cinders, with small loamy admixtures. Elsewhere
it is gravelly loam, with a stony or bowlder-strewn surface. ,

There are no permanent surface streams, springs, or tanks. Water flows
through Walnut Canyon only after heavy rains, or while the spring break-up
lasts. The woodlands bear stands of one-seed juniper, pifion, and scattered yellow
pine along the breaks of Walnut Canyon. The reproduction is slow and scanty.
The grazing value is low, for the lands have been sheeped long and closely and
much of the grass is either eaten or trampled out. '

There is no timber.

Townsure 22 NorTH, RANGE 1 Easr.

'Th.e surface is -level or rolling and supports a very light and scattering
woodland and forest in the southeast corner. '

Stand of species in T. 22 N., R. 1 E.
: Cords.  Feet B.M.
Yellow pine oo v i cieenens 750, 000

ATIZONA CYPIesS. - oo et oee i e m e eaeaeaaeaaens 40

. Forest conditions in T. 22 N., R. 1 E.

Average total height of yellow pine.... ... ... .. ... ... feet.. 75
Average height, clear - __.____ . ... .. i..li ... e ieaeeens do.... 8
Average diameter, breast high ... . ... e inches.. 16
Dead .. et a——aan percent.. 5
Diseased ..ot iceeicccnaeeaa do.... 25
AVOTAZe A 0. . o e et i iiieameee e emeaeeaeeaeananeaneeeaenns years.. 160
Reproduction . ... .. ...l e et e e eaenenanaaea- Poor.

Townsue 22 NorrH, RaNGE 2 East.

There is some steep and broken land along the south line of this township, but
the rest is mnearly all rolling or level. The timber is all rough and of poor
quality can be logged cheaply, and is easily accessible to the large sawmill at
Williams. - '

Stand of species in T. 22 N,, R. 2 E.
. Cords. Feet B. M.

YelloW PINE ool o oe et i e e ee 5,000, 000
(0T TP 325
N s T100T: R0 g o) o= PPN 25
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Forest conditions in T. 22 N., R. 2 E.

Average total height of yellow pine .. ... oo i i feet.. 70
Average height, clear ... ... .. iiiiiiiiiaiail do.... 8
Average diameter, breast-high ... ._....._. P inches.. 16
Dead - oo percent.. 5
Diseased ......... e e e et eeiecaeeeeaeceaaaoaaan do.... 25
Reproduction. ... .. .. i iiiiiiieiiiiiiiiiiiaiiiiiaaeevoo. Medium.

Townsuir 22 NorTH, RANGE 3 Kasr.

Most of the surface is level or gently rolling, broken by low terraces of lava.
Cinder and slag cones and ridges of volcanic origin rise in sections 1, 2, 3, 15, 17, 18,
19, 20, 21, 27, 29, 31, 32, 33, and 34. None of them cover any large acreage, and
their height is inconsiderable, rarely exceeding 350 feet. Section 28 chiefly consists
‘of a shallow, nearly circular depression holding water in spring and early summer.
The soil is gravelly loam, here and there changing to black adobe. Almost all
the land in the township has an exceedingly stony and bowlder-strewn surface.
There is no permanent surface stream. The present value of this township for
grazing is exceedingly low, as it has been oversheeped for many years.

Stand of timber species in T. 22 N., R. 3 E.

Feet B. M.
Y ellOW PIIO c e amese e e it et et ettt et eicedacaaan - 15,074, 000
Forest conditions in T. 22 N., R. 8 E.
Average total height. ... . ... . .. . .. ... et feet.. 80
Average height, clear ... ... ... .. ... . ... ... ... ....l..doo... 10
Average diameter, breast-high .. ... .. .. i .l inches.. 18
AVEIREE A - - - - oL years.. 175
Reproduction .. ... ... il Medium.

Townsure 22 NORTH, RANGE 4 East.

~

The surface consists of broad levels alternating with rolling land, the relief
being chiefly due to successive flows of lava, which here and therc have built up
terraces. Kxtinct volcanic cones and ridges, the latter formed by outpourings
from various eruptive foci, occur in sections 1, 7, 8, 10, 16, 17, 20, 23, 28, 30,
and 36. None rise more than 700 feet above the general level. The cones are
truncated, with crateriform central or sublateral depressions at their summits.
Their slopes are usually steep and their sides are littered with blocks of slag and
scorize. The soil is gravelly loam, sometimes changing to black adobe. Most of the
the surface is stony or bowlder strewn, forming scab land.

" There is no permanent surface flow of water. There is a very small spring in
section 24 and another in section 28. In the north half of the township is a moderate
growth of grass, partly tufted species, partly mesquite sward. It is pastured by
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cattle and_sheep, and in some localities is suffering from overgrazing. The south
half has been badly overgrazed, and has little pasturage at present.

Stand. of timber species in T. 22 N., R. 4 E.

Feet B. M. .

Yellow Pine ..o o e et cee e ceemiaaaa. 19, 8"19, 000
Forest conditions in T. 22 N., R. 4 E.

Average total height ... .. ... ... feet.. 80

Average height, clear ... ______ . . .. ... ... e do.... 10

Average diameter, breast-high ... ... .o ol.. inches.. 18

. Average age ... ... iieiiieeaaaaa. . years.. 175

Reproduction. ... ... .....o.._. e i Medium,

Townsuir 22 NorrH, RANGE 5 Kasrt.

The surface comprises low ridges of volcanic origin and terraced lava flows,
here and there inclosing or bordering small flats. Extinct volcanic cones or slopes
leading to their summits occur on sections 3, 15, 19, 20, 22, 81, and 33. They are
isolated, and are-from 200 to 800 feet high. The cone in section 33 is being taken
by the Atchison, Topeka and Santa Fe, Railroad for road ballast, for which purpose
the scoriaceous material is well adapted. The soil is gravelly loam, the propor-
tion of gravel varying; where the quantity is small it assumes the character of
adobe. The surface is stony and bowlder strewn everywhere. On the tops and
along the breaks of the terraces the layer of soil is often very thin and imper-
fectly covers the underlying rough lava, and for this reason fully 75 per cent of the
township is scab land.

There are no permanent surface streams, springs, or tanks. The grazing value
of the township is moderate. The level tracts have been sheeped out, and the
terraced areas are grazed each season by cattle and sheep. They bear a sparse
growth of tufted grasses, chiefly species of FPoa and Festrica.

Stand of timber species in T. 22 N., R. 6 E.

. Feet. B. M.,
Yellow pine . .o 79, 320, 000
- Forest conditions in T. 22 N., R. 5 E.
Average total height .. ... . . L il P feet.. 85
Average height, clear.__.... ... ... .. e e et iteeeeaeeeeas do.... 10
Average diameter, breast-high ... ... ..o inches.. 20
AVErage age . .cueeemoioiiiaieaaanaas g years.. 190
Reproduction . ...« iiceeceaiiaaan Medium.

TowxsHip 22 NorTH, RANGE 6 KEast.

Most of the lands are rolling terraced lava flows, rising from 100 to 400 feet
above the small levels which they inclose or border in the central portions of the
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township. The surface of these lava flows is extremely broken, abounding in low
. hummocks, ridges, shallow runs, deeper ravines, and short abrupt canyons. Sec-
tions 1, 2, and 12 are upon the foothills of San Francisco Peak, and are very rough
and broken flows of lava. In section 20 is Wing Mountain, an extinct isolated
“volcanic cone rising 1,000 feet above the adjacent level, on which a large dish-shaped
central depression marks the site of the ancient crater. - Section 31 also contains a
cinder cone. Sections 23, 26, and 27 are almost level prairie. The soil is sandy,
gravelly loam, deep on the level areas and shallow on the rolling lava terraces, where
it imperfectly covers the underlying rough lava, and is mostly scab land. -

There is no permanent surface stream. There are small springs on sections 12
and 14, one of the latter being Leroux Spring, which is a famous watering place for
stock. In the vicinity of Leroux Spring the lands have been overgrazed, but else-
where the growth of strongly rooted, tufted species of grass is good.

Stand of timber species in T. 22 N., R. 6 E.

) Feet B. M.
Yellow pine ... oo oo e meeaaeaaaaaa- 82, 416, 000
" Forest conditions in T. 22 N, R. 6 E.
Avefage total height . . . il feet.. 85
Average height, clear - ... . eieiiiecaaaan do... 10
Average diameter, breast-high .. ___ .. .. .. il inches.. 20
AVerage age - . . .iieiiiiiiioinaaaaan R years.. 190
Reproduction, sections 10, 11, 18, 15, 16 —.eeov. oooieeoiaecioie oeaemans Good.
Reproduction, sections 4, 5, 6,7, 8,9, 17, 18,19, 25 ....._..... e Medium.

Reproduction elsewhere . .- ... .. . ciiiiiaiiiiioos e eaaanaaa Poor.
Townsure 22 NorTH, RaNcE 7 East.

The greater portion of the surface is very rough and mountainous, including a
part of the southern slope of San Francisco Peak and a rough outlying spur known
as Elden Mesa. The spurs from San Francisco Peak terminate in terraces formed
by successive flows of lava which stretch to the south for a distance of 6 or 7 miles.
The ‘upper terraces are narrow and break away with steep rocky fronts, but those
lower present broad, easy-sloping tracts of rolling land, cut and seamed with gullies
and canyons. Elden Mesa is an ancient volcanic center, greatly differing in its
structure from the mass of San Francisco Peak and the numerous cones of the region.
While called Elden Mesa, it is not at all what may correctly be termed a mesa, but
is in fact a group of craters now greatly eroded, which at the close of their eruptive
activity were situated around a central backbone. It rises with a steep almost
precipitous rocky front from the levels which adjoin it on the east, west, and south,
attaining a height of 2,000 to 2,500 feet above them. ‘

The soil ‘is gravelly loam, derived from decomposed lava, more or’ less mixed
with voleanic detritus. The eastern sections are covered with great bowlder and
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gravel deposits, perhaps due to glacial wear of the high eastern slopes of San Fran-
cisco Peak. There is no permanent surface flow. There are four small springs, two
at the southern and castern foot of Elden Mesa. and two on the southern slopes of
San Francisco Peak, but the volume is small and unimportant. In the southern tier
of sections the grazing value is low, but in most of the remainder of the township it
is excellent, consisting of strongly rooted, tufted species of Pos and Festuca. At
high elevations in sections 2, 3, 4, and 5 some tracts produce no grass, and in the
thickest stands of pure aspen it is nearly lacking.

Stand of timber speciesin T. 22 N., R. 7 E.

Feet B. M.

Yellow pine ..o 36, 108, 000
White fir .. U, 3, 398, 000
Red fir . il i 2,124, 000
Engelmann spruce .. ... ..o oo.. e - 850,000

Total ... __..__.... e i 42, 480, 000

Jorest conditions in T. 22 N, R. 7 E.

Average total height. ... ... _ .. .. . .. ... I USRI fect.. 80
Average height, clear . ___ .. ... l... do... 8
Average diameter, breast-high _____ ... _ ... ... .. e inches.. 16
AVETAZE AT _ ottt e years.. 160
Reproduction of yellow pine_...__. e e e emeeeaaaaan e, Poor.
Reproduction of other species ......._C.. ... .l Good.

e o .
TowwsHir 22 NorTH, RANGE 8 East..

The surface is mostly gently rolling land, the undulating features being due

to intersecting combs and ridges of volcanic origin, short and low lava terraces,
low hummocks of lava, and shallow runs and ravines. Cinder cones and other
forms of ancient eruptive centers occur in sections 12, 15, 22, 24,25, 26, 27, and
34. The cones are low and of small extent. Parts of sections 18, 19, 30, and 31
form the castern sldpe of Elden Mesa and rise into extremely rocky, steep, and,
in some places, perpendicular escarpments. In the western sections the soil is a
gravelly loam, gradually changing to cinders and scorize until, in the edastern
areas, it comsists of black cinders with very slight admixtures of loam or none
whatever. . .
. There is no permanent surface flow, except two small excavations at the foot
of Elden Mesa holding a few gallons each, and fed by percolations through
fissures in the rocky ledges. In the southeast corner of the township are two rock
basins in the bed of a small ravine, known as Turkey-Tanks, which arve filled
during storms and hold water throughout the year. The storm waters, which at
times fill the various runs and channels, never reach beyond this point.

520—No. 22—04—>5 :
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The western half of the township is well grassed with strongly rooted, tufted
species of Foa, Festuca, and - Stipa. In the eastern half the grass consists chiefly
of mesquite sward, which, on the nontimbered tracts, has been badly sheeped,
and is being gradually crowded out by close growths of coarse weeds.

Stand of timber species in T. 22 N., R. & K.

Feet B, M. |
Y ellow PINe . oot i e iiieieaaaaas 51,178, 000
White fire oL . 129, 000
Red fire.oooooomeoen.. R S S SR SRS 128, 000

TOtal. e e e e e 51, 435, 000
Forest conditions in T. 22 N., R. 8 FE.

Average total height .. ... feet.. 80
Average height, clear ... ... .. iiiiiiiiiaieiaan. PR do... 10
Avcrage diameter, breast-high _ ... ... .. .. ... inches.. 18
AVerage age ... .l iiiiiiiiilliiciiaan years.. 180
Reproduction ... ... oi i, . Medium.

- TownsHIP 22 NorTH, RANGE 9 Easr.

The entire area of this township is covered with outpourings of lava and
black cinders, the result of comparatively recent volcanic energy. Nearly every
section contains cinder cones and craters which once were active in cjecting these
streams of lava and vast banks and mountains of cinders. Some of the cones stand

isolated, as, for example, Sunset Peak, situated partly in section 6. This peak is
' the most splendid and imposing example of' the cinder cones found in the reserve.
It rises to a height of 1,200 to 1,300 feet above the adjacent plain, forms a truncated
cone with steep sudes, and contains two immense funnel-shaped depressions in its
center 300 to 850 feet in depth. Most of the craters in the township are grouped
around central ridges or cambs of lava, and form short ranges of hills. The tracts
intervening between the cones and hills are level, rolling, or terraced by successive
lava flows. The soil consists of black cinders and scorie, here and there of a brick-
red color, sometimes with slight loamy admixtures, but generally lacking this ingre-
dient. There are no permanent surface streams, springs, or tanks. Only the
“southwest quarter of the township posseéses a slight grazing value.

Stand of timber species in T. 22 N., R. 9 E.

Feet B. M,
Yellow Pine . oue i e aeeaiaaias 9, 730, 000
. Forest conditions in T. 22 N., R. 9 E.

. Average total height . ... il feet.. 80
Average height,‘elear ... . .. ........ e do.... 10
Average diameter, breast-high . ..__._.___. e inches.. 18
AVETage Q88 et e eeaceaiaeaaeaaaa years_. 175

Reproduction . ........... Medium.
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Towxsuir 23 Nowrru, Raner 3 [Hasr.

Nearly two-thirds of this township consists of level or gently rolling land. In
sections 2, 3, 4, 5, 6, 7, 10,.12, 13, 26, and 27 rise low extinct voleanic cones, none
over 550 feet in height. Some of these cones are isolated, others are in groups and
exist as low ranges of hills. Their slopes are not generally steep and their symmetry
is largely gone owing to erosion. On the lower levels the sgoil is gravelly loam-
gumbo, or loamy material mixed with varying proportions of volcanic detritus. In
most of the sections the surface is stony and bowlder strewn, forming scab land.
There are no permanent, surface streams, springs, or tanks. '

The grazing value is comparatively small. The ground cover of tufted grasses
is low, thin, and scattering, except in portions of sections 25 and 26. The grass in
the nontimbered areas, originally consisting of mesquite sward, has been closely
sheeped, and the ground is now covered with a growth of coarse weeds, chiefly wild
sunflowers or low semidesert suffrutescent vegetation.

Stand of timber species tn T. 28 N, R. 8 L.

Feet B. M.

Yellow pine - o ccooioioieaoai i i 24,135, 000
Forest conditions in T. 28 N., R. 8 E.

Average total height ... ... ... ____.__. S SO feet.. 85
Average height, clear. . ... do.... 10
Average diameter, breast-high. ...l inches.. 20
AVerage A0 - o .o e e years. . 190
Reproduction, near Mount Sitgreaves .__....._..... e Good.
Reproduction, elsewhere.... .. __ ... .. e e eeaeeeee——eaos Poor.

Townsure 23 NortH, RaNGE 4 East.

The surface is level or moderately undulating, except about 6,000 acres in the
southwest portion, which lies on Sitgreaves Peak, and also excepting extinct
voleanic cones in sections 1, 2, 3, 4, 6, 7, 12, 15, 16, 21, 23, 24, 25, 26, and 27, which
are generally isolated and rise to a height of 830 feet in some cases. Sitgreaves
Peak appears to have been originally an uplift of limestone, through which
opened small vents and fissures, especially on the southern slope, from which
issued great volumes of Java. The soil, except on the cones, is a-gravelly loam,
inclining to sandy in the northern foothill region of Sitgreaves Peak and occasion-
ally assuming a gumbo-like character in the northern tier of sections. The lower
levels are generally stony or howlder strewn. -

There are no permanent surface streams. Springs and artificial tanks, the
latter made by throwing embankments across shallow runs to intercept storm
waters, ocour in sections 8,15, and 27. The grazing value is low, as most of the
township has been closely grazed hy sheep, horses, and cattle.
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Stand of timber species in T. .23 N., R. 4 .
Feet B. M.

Yellow pine ... oo e 65, 672, 000
Red fir. . il 2, 394, 000
White fir......o............. O 171,000
Limber pine. ... ... .. e 171,000

Y 70 S 68, 408, 000

Forest conditions in T. 23 N., R. 4 F.

"Average total height 2. ... ... ... .. el deet.. 80
Average height, clear - ... .. do.... 10
Average diameter, breast-high .__.____ il P inches.. 18
AVETAZE AZE — oo o oo e e e e e e e e e aeeas P years.. 180
Reproduction, sections L T 5 I Poor.
Reproduction, elsewhere ___ ... ... . I Medium.

Townsure 23 NortH, RANGE 5 Easr.

Sections 2, 3, 4, 5, 6, 9, 10, 11, and 15 form the western and southern declivities
of Kendrick Peak, of which the summit has an elevation, in section 2, of 9,800 fect.
These tracts arc made up of steep, rocky slopes, short spurs, and narrow terraces
of sucecessive lava flows which commonly terminate in precipitous fronts. Sections
1, 12, 13, 14, 16, 21, 24, 25, 26, 29, 32, 85, and 36 consist of level or moderately
undulating land, roughened by low ridges and hummocks of volecanic rock dae
to inequalities in flow of underlying lava. Sections 7, 8,17, 18, 19, 20, 22, 23, 27,
98, 30, 31, 33, and 34 are more or less completely covered with the remains of
ancient cinder cones, which rise stecply and vary in height from 250 to 900 feet,
possessing a central or sublateral depression which marks the ancient crater.
Shallow ravines, runs, and gullies furrow the township in various directions. On
the lower levels most of the soil is gravelly loam derived from comminuted voleanic
detritus and is littered \\;ith stones and bowlders.

There are no permanent surface streams or springs. The township has an
excellent value for grazing, as the grass consists of close set, strongly rooted, tufted
species of the genera J[oo and Festuca. It is not much grazed except in the
northern sections, owing to lack of watering places. Section 22 and the adjoining
ones are more closely sheeped, an artificial tank in section 22 affording a moderate
amount of stock water.

‘ Stand of timber species in T. 23 N, R & E.

Feet B. M.
Yellow pine ............ S 74, 729, 000
Engelmann spruce ....._._. e e 1, 528, 000
Red fir . e e 100, 000
White fir. .o i e 40, 000
Limber pine - .. oo e e iaaa o i Bmeiman 13, 000

TOtAl . o e e e 76,410, 000
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Forest conditions in . 28 N., R. 5 E.

Average total height .. ... .. . il feet.. 80
Average height, clear - . ... Lol do.... 10
. Average diameter, breast-high ...._. e s _..inches.. 18
Averageage. . ........... ... RN vears.. 180
Reproduction, sections 10 and 11 ... ... ........oo ..., e Good.
Reproduction, sections 9, 17, 23, 24, 25, and 36 .......................... Medium.
Reproduction elsewhere ___.. e et eeeteeeeacecaaoaaas Poor.

TowxsHarr 23 NorTH, RaANGE 6 Easr.

From the foot of San Francisco Peak this township stretches awdy in rolling
lands sloping partly to the west, partly to the north, terraced with successive lava
flows, intersected by low ranges of volcanic hills, and dotted with extinct truncated
cinder cones, the more prominent of which oceur in sections 2, 4, 10, 11, 12, 13,
14, 15, 16, 18, 19, 21, 22, and 27. The cones vary in height from 250 to 950 feet,
usudlly with steep sides’ and with central or sublateral crateriform depressions.
Most of them stand isolited but some are in groups, as in sections 15 and 16. On

. the lower levels the soil 'iﬂ's'gravelly loam, frequently rich and deep, especially in the
swales which have for centuries received the washings from adjacent hills. In most of
the township the surface is stony and bowlder strewn; particularly on the declivities

of San l‘mnusco Peak, where glaciation may have assisted in piling up the masses of
bowlders which there litter the blOpeb .
There are no permanent surface streams, but there are a number of small springs

in sections 14, 22, and 26, and tanks and wells supplying considerable guantities of
water exist in sections 11, 14, 22, 23, 26, and 36. The grazing value of the township
is good, and large numbers of ‘cattle and horses are here pastured, while sheep are
occasionally herded on the slopes of Sun Francisco Peak. The ground cover consists -
of a close growth of strongly rooted, tufted grasses, chiefly species of Poe and

Lestuca, and will afford good grazing for many years to come, provided sufficient

rains fall during the growing season and the region is not overstocked.

Stand of timber species in T. 28 N., R. 6 E.

Feet B. M.
Yellow pine ... ...l 17,794,000
Red fir.................... SR 391,000
) D 78,185, 000
Torest conditions in T. 28 N., R. 6 E. T
Average total height. . ... .. il il feet.. 80
Average height, clear ... ... ..l do.... 10
Average diameter, breast-high ... .. .. . Ll ... inches.. 18
AVeTage 8 - ovnenemeiia e et years._ 180
Reproduction of yellow pine. ... .. .. ... . . . .L.... S Poor.

Reproduction of other species-..... ... .. .. .. ... il Good.
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Towxsare 23 Norra, Ranee 7 Easr.

This township consists of the main mass of San Francisco Peak, together with
the larger area of its foothill regibn, and consequently possesses features of high
relief. The surface of the foothill region is rolling and broken, being formed by
a series of terraces developed by successive lava flows which issued from the
slopes and base of the former great central cone. The terraces are intersected
by occasional ridges and spurs of lava, raised above the surrounding levels a few
hundred feet, and here and there bear.a few low circular cones. Their fronts are
steep and rocky, and they are seamed and gashed by numerous narrow canyons, -
ravines, and gullies heading in the steep slopes of the central mass of the mountain.
The soil of the foothill region is composed of gravelly loam, the gravelly ingredients
: consisting of volcanic débris, cinders, scoriz, fragments of lava, and the like. It

is mostly thin, and over large areas impetfectly covers the underlying rough lava,

hence the greater portion of the foothill region consists of scab land. The inter-

mediate slopes of the mountalns are covered with soil similar in character to that

of the foothills at their lowel elevatvlovns._ At the hlo'hel altltudes and at the sum-

mits,‘the surface is slag, scorie, and cinders. In every section in the township -
bowlders and smaller fragments of rock litter the surface.

. Smith Creek is a small but permanent, streamvheading in springs situated in
sections 27 and 28. Normally the volume of its surface flow is insignificant, but
during heavy rains, or when the spring break-up occurs, its volume becomes torren-
tial. Tts total length at a maximum stage is between 5 and 6 miles, when it reaches
level area and sinks. During the greater portion of the year its length is not over
1 mile. This stream is of great importance because it supplies water consumed in
the town of Flagstaff. Most of its normal surface flow, and some of its overflow,

-Is intercepted in section 27, and thence piped down to the city, a distance of 15 °
miles. Owing to lack of proper dams to impound and store the flow when at its
maximum, most of the water carried by the ‘stream during its torrential stages is
lost, as is also much of the subflow. ,

The foothill areas and portions of sections 22, 23, 26, 27, 28, 84, and 35, situated
on the high slopes of San Francisco Peak, afford good grazing. They are pastured
each season by cattle and sheep. The grass consists of strongly rooted, tufted
species of Poa, Festuca, Agropyron, and Stipa.

Ee

Stand of timber species in T. 28 N., R. 7 It

. Feet B. M.
Yellow pine oo - .oo oo e iiiiieaas 39, 827, 000
Engelmann spruce - .. ... . ... liiiiiiiiiiieie.. -1, 531, 000
White fir.................. e e m e e e eaaeeaeaaan .1, 443, 000
Red fir.ooee... .. R 919, 000

ST R T: X .1 I 11



DESCRIPTIONS OF TOWNSHIPS. 71

. : . . Forest conditions in T. 23 N., R, 7.L. . .
Average total height.._..__. e R e P, feet.. 80

Average height, clear ... _...._... .. ... T LT T PRIV RRP do.... 8~
Average diameter, breast-high__....__...._......._......__........_ ..inches.. 18
Average age ...... B years.. 165
Reproduction .. ... il Medium..

TownsaIr 23 NortH, RANGE 8 East.

The surface is exceedingly irregﬁlar, although most of it does not present
features of high relief.- The most conspicuous clevation is O’Leary Peak, a mass
of ancient lava rising about 2,300 feet above the surrounding plain. This peak is
flanked on the south, east, and west by cinder cones of varying magnitude which
present, with the exception of those in township 22 north, range 8 east, the
most remarkable exhibition of volcanic action to be found within the reserve.
From O’Leary Peak the township stretches to the northwest as moderately rolling
g1ound ‘while to the southwest it rises into terraces originating in the lava flows
from San Francisco Peak. On all the eastern #nd central portions of the township
the soil is volcanic débris, chiefly red and black cinders. Here and there, particu-
larly in the central areas, the cinders contain small {uantities of loamy matter. In
the western areas the soil contains more .loam and less cinders. ,

There are no permanent surface streams, springs, or tanks. The central and
eastern tiers of sections bear a good growth of grass composed of st1ongly 1ooted
tufted species of Poa, Festuca, and Stipa, with some patches of mesquite sward.
It watering places existed the tract would be valuable for pasturage. Sheep are
grazed there in the late fall and again in the early spring, but not to any considerable
extent, owing to the lack of water.

Stand of timber species in T. 23 N., R. 8 E. :
Feet B. M.

Yellow ping «.onwnenon.... SR S . 24, 860, 000
o Forest conditions in T. 23 N., R. 8 E. '
Average total height ......... e feet.. 80
Average height, clear ___._..._... P do.... . 8
Average diameter, breast-high ....... ... ... el el inches.. 18
AVETAZE A8 « o et eaeaeaiaeieaeaaeiaanos vears.. 175
- Reproduction, sections 3, 15, 16, 25, 26, 27, 28,29, 35,and 36.................... Poor.
Reproduction, elsewhere..........__. e i Medium.

Townsurr 23 NorTi, Ranee 9 East.

The surface features consist of extensive grodps of extinct craters and cones
rising 400 to 800 feet above the general level, tracts of rolling land deeply buried
under vast deposits of coal-black cinders, ridges and combs of black vesicular lava
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rising here and there out of the mass of scoriaceous matter, and great circular or
oval pits from 100 to 200 feet in depth in the rolling or level areas, from which
were ejected, in part, the cinders and scoriee which cover the region. The soil
infrequently contains a small proportion of loam, but as a rule is very barren and
sterile. .

There is no permanent, and probably no temporary, surface flow, nor are there
any springs or tanks. The township is worthless for grazing purposes, owing to its
extremely sparse and scattered grass growth. '

Stand of timber species in 1. 28 N., R. 9 E.

N Feet B. M.
Yellow pine. ... i iiieiiciieacaa 6, 625, 000
) Forest conditions n T. 23 N., R. 9 E.
Average total height . ... ... . ... ... ... .. i fect.. 75
Average height, clear ... ... .. ..l do.... 8
Average diameter, breast-high . _.__._.. J inches.. 16
AVEIAZE AZE - o eeee o cee e e it aieeecceeeieaaeaiaoa years.. 160
) Reproduction . - .- ..o e Poor.

"Townsuir 24 NortH, Rance 3 Easr.

The northern tiers and most of the west-central sections of this township
. consist of level or gently rolling areas, varied by terraces due to low breaks in
the underlying volcanic rocks or to siccessive flows of lava. Sections 15, 23, %4,
25, 26, 31, 32, 33, 34, 35, and 36 are mostly covered with the remains of extinct
craters. They occur as ranges of hills conpected by ancient streams of lava, and
generally lack the conoidal symmetry which distinguishes so many of the smaller
eruptive foci elsewhere in the reserve. Their slopes are steep, commonly covered
with red and black slag and scoriee. A few of them are composed of tufaceous
material in which erosion has scuptured deep gullies and ravines, The soil in
proximity to the different cinder and slag ridges of the southern sections is
composed of voleanic débris. The surface is bowlder strewn, and the top soil
contains small admixtures of loamy material. In the northern sections much of
the soil consists of adobe more or less mixed with coarse and fine voleanic
detritus. : v :
There are no permanent surface streams, springs, or tanks. Most of the
township has been sheeped in excess of the recuperative power of the mesquite
grass which here forms the bulk of the gramineous flora. The result has been
an increase of coarse, valueless weeds and the extermination of the grass.

Stand of timber species in T. 24 N., R. 8 E.
Feet B. M,

Yellow Pine - .. on it et e it ceaaaaa -~ 95,000
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Forest conditions in T. 24 N., R. 8 E.

Average total height ... . uoei il P, feet.. 75
-Average héight, clear .o iceeeiaaan do.... 8
-Average diameter, breast-high . ... .. ... . i .... inches.. 16
AVErage A8 oot e teacimemeemcee e eeeans vears.. 160
.Reproduction.........- ee e e e e Poor.

Towxsurip 24 NorTH, RANGE 4 East.

More than one-half of this township consists of level and moderately rolling
lanid—lava plains roughened with low hillocks and reefs of vesicular or homogeneous
lava and intersected by shallow, rocky gullies and runs. Extinct voleanic cones,

"350 to 650 feet high, rise in sections 2, 4, 6, 7, 8, 9, 16, 17, 18, 29, 30, 31, while
sections 25, 35, and 36 chiefly comprise rough, irregular, isolated hills of lava,
possibly outflows from local fissures. Most of the cones lie in groups and form
‘short ranges of hills. The soil cover on the level and rolling areas consists of
black adobe more or less mixed with fine volcanic detritus, hence forming a sort
of gravelly loam. The surface is stony and bowlder strewn, often excessively so.

There is no permanent surface flow or spring.. In section 34 an embankment,
thrown across the opening of a gully, has raised the level of a previously existing
natural pool 6 or 7 feet, tesulting in a small lake, which after the spring break-up
covers an area of about 100 acres and retains water throughout the year. The
township practically has no present pasturage value, owing to excessive sheep
herding continued through many years.

Stand of timber species in T. 24 N., R, 4 E.

’ . . Feet B. M.
Yellow pine ..o i il 8, 591, 000
Forest conditions in T. 24 N., R. 4 E.
Average total height .. ... ... ... . L. ...l feet.. 75
Average height, clear. ... ... . L.l I do.... 8
Average diameter, breast-high ... ... .. ... ... .. e eeeaeans inches.. 16
. e T years.. 160
Reproduction, seedling growth ... ... ... . . .o...ooli.. U Very poor.
Reproduction, 50 to 90 year old saplings.................................... Good.

; Townsair 24 NorRTH, RaxGE 5 East.

The two northern tiers of sections in this township combrise rolling and hilly
areas alternating with tracts of nearly level ground, and are situated at a general
altitude of 7,000 feet. The central tiers of sections and the southwest quarter of the
township consist of a broad, undulating terrace formed by many successive flows of
lava from ancient craters of Kendrick Peak. Sections 22, 23, 25, 26, 27, and, in
part, 32 and 33, form northern slopes and spurs of Kendrick Peak, which is situated
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in sections 34 and 35, and attains an elevation of 9,200 feet. The terrace, which con-
stitutes most of the central portion of the toWnship, has an elevation of 600 to 800
feet above the level and rolling areas comprised in the northern tiers of sections. It
breaks off to'these lower levels with a very steep and rocky front, which in sections
19, 30, and 31 abounds in precipitous escarpments and is seamed and cut by short,
deep, éxtremely rocky canyonms. Kendrick Peak is “of volcanic origin, being
formed by a number of ‘@ncient craters which long since lost their symmetry by
erosion and now are merely heads of ravines. The soil is a gravelly loam throughout
the entire township, the percentage of the gravelly constituents varying with the
degree of slope—high where it is steep, low on the levels and where the declivity is
gentle. The surface is commonly stony and bowlder strewn, but small tracts in-
sections 26 and 36 are free from surface rock. o _ )
There is no permanent surface stream in the township. In section 36 a crateri-
form depression on a summit of a small cinder cone holds a dimjnutive pool which
contains water during the greater portion of the year. In the same section _ére two
small springs which have their origin among the western spurs of Kendrick Moun-
tain. The township has a moderate grazing value. The nontimbered areas have
been sheeped until they produce nothing but coarse weeds, but the yellow pine
forests have a ground cover of strongly rooted, tufted species of Poa and Festuca
as yet but little grazed. The direct and higher slopes of Kendrick Peak have no
. grazing value, owing to the thickset stands of young timber which  completely
choke out all growth of grass.

~

Stand of timber species in 1. 24, N., R. § E.

i Feet B. M.
Yellow pine . ...... A e el 58, 330, 000
Red fir....... e e el 630, 000
Engelmann Spruce ... .. .. ... ieieiiii.... 540, 000
Arizona fir ... ..__......... B 20, 000
TOtAL. oo e e e 59, 520, 000
Forest conditions in T. 24 N., R. § E.

Average total height . . .. il feet.. 80
Average height, clear _.... ... ... ... ........... R, L do.... 10
- Average diameter, breast-high ... ... . .. . .. .. inches.. 18
Averageage ................ e e e s years.. 180
Reproduction, yellow pine on sections Land 2 ._......_ . . ... ... ... ... Good.
Reproduction, yellow pine elsewhere. ... .. e e et Poor.,
Repfoduction, other species . ... ... .. ...l [ PO “Good.

A .~ . Towxsurr. 24 NorrH, RANeE 6 Easr.

The ‘north tier of séctions consists of rolling scab land made up of terraced
lava flows which issued from craters situated in the main mass of San Francisco
Peak. The two eastern tiers of sections, together with sections 28, 29, 30, 31, and

.
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32, are mostly covered with cinder and slag cones, which in some cases are dispersed
singly, but more generally occur in groups or as ranges of hills. Their height
varies from 250 to 300 feet in the western areas of the township to 900 to 1,000
feet in the eastern tiers of - sections. These cones show evidence-of considerable
erosion, here indicative of gr'eat'agé. Their craters have been cut down until they
constitute mere heads of - large gullies, and the slopes have acquired easy gradients.
Between the cones lie tracts of more or less level and rolling land. The soil is
gravelly loam; the gravel consisting of finely comminuted voleanic débris. In the
‘northern - tiexs of sections much of the soil is” black adobe with comparatively
small admixture of gravel. Most of the surface is bowlder strewn or covered
with great quantities of small stones derived from the underlying sheet of lava.

There are no permanent surface streams, springs, or tanks, The north tier of-
sections, and some of those along the east margin of the township, chiefly 12, 13,
23, and 24, have been sheeped in excess of the recuperative power of the grass and
now have a low pasturage value. Elsewhere the ground supports a strong, close
growth of tufted gl'asses, species of Poa, Festuca, and Agropyron, as yet but little
pastured owing to lack of water. Were water obtainable ‘in the neighborhood,
the grazing value of these tracts would be high for many years to come.

Stand. of timber species in T. 24 N., R. 6 E. -
Feet B. M.

YelloW PN . - o e oo oo e e e e 52, 980, 000
Forest conditions in T. 24 N., R. 6 E.
Average total height ...l . .l Ll feet.. 83
Average height, clear..........__._. et iiieaias do.... 10
Average diameter, breast-hiéh ...................... .- .............. inches.. 20
Averageage ......._.. e e niiialllyears.. 190
Reproduction on sections 10,.11, 25, 85 ... ... . o....i..... e Poor.
- Reproduction elsewhere . _........i........C e [ Medium.

. Towxsnare 24 NortH, RaNGe 7 EasT.

. Most of the areas comprised within the limits of this township are covered with
extinct volcanic cones. Between the cones lie rolling or level tracts of ground,
chiefly contained in sections 1, 3, 4, 5, 15, 16, 20, 21, 22, 23, 24, and 25. The south
tier of sections forms the: outer- margin of the northern foothill region of the
San Francisco Mountains and consists of an extremely stony and. rough lava
ferrace, rising 200 to 400 feet above the central and northern portions of the
township. The front of this terrace, striking through sections 31, 32, 33, 85, and
86, is' rocky and steep, and is cut by numerous stony and bowlder-strewn' gullies
and ravines heading in the slopes of San Francisco Peak. The cones are arranged
«either singly or in ranges of  hills and vary in height from 350 to' 900 fest, with
steep -sldpes,' and most of them have a central or sublateral crateriform depression.
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The soil in the northern and most of the central portions of the township
consists of voleanic detritus, more or less finely comminuted and mixed with smail
proportions of loam. The southern tiers of sections have a loamy soil, thinly
and imperfectly covering the rough vesicular lava which underlies it, and hence
is mostly composed of scab land. Much of the land in the central and northern
portions of the township has the surface littered with blocks of volcanic ejecta.

There are no permanent surface streams, springs, or tanks. The present grazing
value is low, as all of the township, with the exception of the forested tracts, has
" been badly overgrazed, the original grass growth eaten’ or trampled out, and in
place thereof close growths of weeds have sprung up. In the forested areas there
is a moderatély thick ground cover of strongly rooted, tufted species of Fow and
- Festuca still available for pasturage.

Stand of timber species in T. 24 N., R. 7 E. .
Feet B. M.

Yellow Pine. - ceoeee oo e 12, 985,000
Forest conditions in T. 24 N., R. 7 E.

Average total height ... ... ... L. e feet.. 80
Average height, clear . ... .. .. L.l . do.... 10
Average diameter, breast-high .. ... .. ... ... .. __.._. e eeceeaaeaa inches.. 18
8 vears.. 175
Reproduction on sections 20, 28, 29 . ... i iiiiiiiiiaa.. Poor.

. Reproduction elsewhere ... __ ... L. ..l ll...i... Medium.

TowxsHIr 24 NorTi, RANGE 8 EasT.

The land in this township chiefly consists of level or gently rolling areas in
the eastern sections, rising in the southeastern areas to low terraces formed by
lava flows from ancient craters near (’Leary Peak in the township adjoining on
the south. Low cinder and slag cones rise in sections 6, 7, 8, 9, 10, 15, 16, and
19, while sections 383, 34, 35, and 36 comprise slopes and terraced lava flows
flanking O’Leary Peak. The level areas are furrowed by shallow runs and gullies,
while ravines and short canyons cut into the front of the lava terraces in the
southeast quarter of the township. The soil is formed from comminuted voleanic
débris, mixed with a small proportion of loam. Most of the southeast quarter of
the township is covered with deposits of moderately fine black cinders derived
from’ the great cinder cones around Sunset Peak in the township adjoining on
the south. This cinder cover is practically without any loam admixtures on much
of the land in sections 24, 25, 35, and 386, and drifts about with the wind.
Elsewhere the black cinder surface is smoothed out with loamy admixtures and
has acquired stability. . '

There are no permanent surface streams, springs, or tanks. The pasturage
value is generally low, as there is no grass growth in the wooded areas, and the
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nontimbered tracts have, for the most part, been closely sheeped, and on the
forested tracts the ground cover of tufted grasses is sparse and scattering.

Stand of timber species in 1. 24 N., R. 8 E.~

o "Feet B. M.
Yellow pine. ... io... et 1, 600, 000
. Forest conditions in T..24 N., R. 8 E.
Average total height ............ N feet.. 75
Average height, clear. ... . ... ...l et do.... 8
Average diameter, breast-high. ... .. ... ... e inches.. 16
AVETAZE A . o oo oo oo e e imeeaeiaaas U yearé. . 160
Reproduction - ..o Poor.

TownsuIP 24 NorTH, Rancr 9 EasT.

Sections 1 to 27, inclusive, comprise level and gently rolling tracts of land, here
and there rising into low ridges and cones of lava, or terraced with thin, successive
lava flows. A low cinder cone rises in section 18. Sections 28, 29, 80, and 31 con-
sist, of an extremely rough and rugged flow of lava which appears to have welled
out from fissures or cones existing in the vicinity of O’Leary Peak. Sections 82 and
34 comprise low cinder conhes and their slopes. The soil is composed of voleanic
"débris with slight loamy adniixtures, or lacks these latter constituents altogether.
Much of it is of the black cinder type; some of it is made up of yellow or even
white scoriaceous or pumic‘e-like material. In most localities in the township,

the surface of the cinder blanket has acquired a moderate degree of stability, but
in sections 19, 20, 29, and 30 the loose cindery soil drifts about with the shifting
winds. . ‘ ~ _

Thete are no permanent surface streams, springs, or tanks. The township has
no value for pasturage, as the grass growth has always been extremely sparse and
scattered, and sheep herding during many yéars has closely cleaned up the little
grass originally growing there. ' '

Stand of timber species in T. 24 N., R. 9. E. :
Fect B. M.

Yellow pine. ... 1, 380, 000
' Forest conditions in T. 24 N., R. 9 E. .
Average total height _ ... ...l feet.. 75
Average height, clear ._____. s S et do.... 8
Awverage diameter, breast-high ... .. ... oo .. inches.. 16
AVerage age ...l years.. 160
Reproduction ... ... ... .. ....... e e e Poor.

TowxsHir 25 NorTH, RANGE 3 East.
This township consists of level or gently rolling tracts of land, in sections 24
and 25 rising into low conical hills of voleanic origin, and along the west lines of
section” 18, forming in part the eastern slopes-of an extremely 1‘0ugh mesa, com-
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posed of lava, which covers most of the area of the township adjoining on the west.
The southern tiers of sections are cut by shallow dry runs and intersected with reefs
and combs of lava which barely rise 3 or 4 feet above the surface, while here and
there low breaks in the lava sheet, which underlies the entire township, form small
terraces with rocky steep fronts. The soil is composed of volcanic débris—small
fragments of lava, scoriz, and cinders—more or less mixed with blocks of loose lava,
in part derived from the reefs and in part from tali of the various escarpments.
Most of the surface is free from aceumulations of bowlders and consists of small
pebbly material with some vegetable mold. _

There are no permanent surface streams, springs, or tanks. There is a woodland
growth of pifion and one-seed juniper, of which the reproduction is poor. The
grazing value of the township is low, as owing to aridify the grass is short and
scattering even at its best. It is chiefly mesquite grass, Bouteloua oligostacha,
The southern sections have been pastured fairly close by sheep.

There is no timber. '

Townsare 25 NorTH, RANGE 4 EasT.

Most of the land ia this township is level or gently rolling. Sections 10, 11 (in
part), 12, 13, 16, 17, and 18 contain low extinct volcanic cones, situated singly or in
groups, cindery or tufaceous in character, none covering a large area. The slopes
of these cones are usually steep. A few contain a central depression at the top.
Mostly, however, the craters are lateral. In sections 14 and 15 the surface features
are rather more rough and rolling than, elsewbere. The soil is generally composed
of voleanic débris—scoriee and cinders—the surface often strewn with blocks of
vesicular lava and slaggy masses of the same. It is a barren soil containing only a
very small proportion of vegetable mold, while humus is wholly lacking.

There aré no permanent surface streams, springs, or tanks. The wooded areas
bear stands of pifion and one-seed juniper, with some underbrush consisting of moun-
tain mahogany, rock rose, and other less conspicuous herbs of the semiarid region
of northern Arizona. Reproduction is slow. Most of the township has been

“closely sheeped and its value for grazing is low. ' '

There is no timber.

Townsair 25 NorrH, RaNGE 5 Easr.

The northern, western, and portions of the southern sections of this township
consist of level or gently rolling areas, varied by low breaks in the lava sheet or
intersected by shallow, rocky ravines. - Sections 20, 21, 28, 29, 34, and 35 are
covered wholly or in part with the remains of extinet volcanic cones, usually low,
but occasionally, as in sections 28 and 29, rising 1,000 feet above the plateau level.
In most places throughout the township the soil is composed of more or less
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finely comminuted volcanic débris, some of which consists of coarsely .pulverized
slag or scoriz. , : : :

There are no permanent streams. A spring exists in the crater of a cinder cone
situated in sections 20 and 21, but it is of small capacity, a mere trickle during the
dry portion of the year and probably fails altogeth‘er some years. The northern
and central portions of the township have been only moderately sheeped, but the
southern sections are badly overgrazed and in places the grass has been completely

destroyed. . '
Stand of timber species in T. 25 N.,. R. 5 E. .
. Feet B. M.
. Yellow pine ................ g . 2, 572, 000
_ Forest conditions in T. 25 N., R. 5 E. '

Averagetotal height ... .. ... . L . ..o .. e feet.. 75
Average height, clear . _...___ R do.... 8
Average diameter, breast-high .._....__.__.____. et ecaaaa inches.. 16
Average age ... ... eiiiemiaceeeicesiecaeeaao..zoooYears.. 160
" Reproductions, sections 20, 21, 28, 29,34,35,36 .. ... ....... ... e Medium.
Reproduction elsewhere . . ... ...l Poor.

.

Towxsarr 25 NorTH, RanGE 6 East.

2

The eastern sections comprise land nearly level or gently rolling. The northern
tiers of sections consist of a Jow mesa formed of limestone, thinly capped with lava
in some places, deeply buried under outflows of volcanic matter in others. It is cut
by shallow, rocky runs and gullies, which occasionally develop a canyon formation
where they open into the level areas of the eastern sections. The southern portion
of the township consists of a terrace or mesa of vesicular and scoriaceous lava.
Along a line running through sections 18, 17, 16, 21, 26, and 35 this terrace breaks
off with a steep, rocky front, 250 to 400 feet high, to the lower arcas of the northern
sections of the township. The terrace is very rocky and bowlder strewn, and is cut
at frequent intervals by gullies and short canyons. Cinder and slag cones, marking
ancient voleanic vents, rise in the southwest _quarter' of section 16, and in sections 30
and 31. The cones are low, none above 250 feet high, with gentle slopes which are
strewn with rved and black scoriw, slag, and cinders ejected from the ancient craters
of these cones. The northern portion of the township has a sandy or gravelly soil
largely derived from the decomposition of the limestone outerops in the two northern
tiers of sections. The soil in the southern areas consists of adobe, or where mixed
with voleanic cinders it assumes the character of gravelly loam. The surface of the
eastern sections is, as a rule, smooth and. pebbly.

There are no permanent surface streams. There are four small springs in
section 20 and one in section 28 which rise through crevices in the lava along the
foot of the escarpment. Their flow is insignificant, and is used for watering stock.

o
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The woodland contains pifion and one-seed juniper, with a few yellow pine, red
fir, walnut, cottonwood, and willows. The grazing value is low.
There is no timber.

TownsuiP 25 NorThH, Raxer 7 East.

The most conspicuous features of the township are the numerous extinct

volcanic cones., One or more rises in every section except sections 26 and 27.
Some of these cones stand as isolated buttes, others are grouped or occur as
ranges of hills varying in height from mere slag heaps 10 to 50 feet high, to
rounded symmetrical truncated cones 400 to 800 feet high. Generally they possess
a distinet circular depression on their summits. Sometimes the depression is
lateral, while in other cases the rims of the ancient craters have been largely
removed by erosion and all that remains are the heads of deep gullies cutting into
the cones. The cones and hills are separated by level tracts mostly of small extent.
The soil consists almost wholly of volcanic débris. On the slopes of the. cones the
soil is very thin, often entirely lacking, in which case the surface is covered with
coarse fragments of slag, scorim, and vesicular lava. ~On the level areas separating
the hills the volcanic débris is finer and the soil of a gravelly character, oceasion-
-ally topped with an accumulation of loam. ’

There are no permanent surface streams, springs, or tanks. The woodland
contuins piiion, one-seed juniper, and a few scattered yellow pines. Reproduction
is slow and uncertain. The land has been closely grazed by shecp and cattle.
Much of the original growth of mesquite grass has been destroyed, and coarse,
valueless weeds have come in its place. The pasturage value is very low.

" There is no timber. '

Towwnsuaip 25 NorTH, RANcE 8 East.

Most of * this township consists of level or gently rolling land. In sections
17, 18, 19, 20, 29, 30, 31, 34, and 35 rise low extinct volcanic cones; some of which
occur singly, others in groups. They vary in height from 400 to 900 feet, with
steep slopes, and generally with well-defined crateriform depressions on their
summits. The soil throughout is composed of voleanic ejecta. On the slopes
and in the vicinity of the cones it is slaggy or clinker like. On the level
areas and at some distance from the ancient vents the volcanic débris is more
comminuted and the soil is distinctly of a gravelly or pebbly character.

There are no permanent surface streams, springs, or tanks. There is a wood-
land growth of pifion and one-seed juniper in which the reproduction is limited.
The pasturage value is Very' low. Tt has been grazed so long and close by sheep,
cattle, and horses that the growth of mesquite grass, never very luxuriant, is
practically killed, and coarse and valueless weeds have come in and occupied

o
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the ground. Most of the sheeping and stock grazing in this township and adjoin-
ing ones takes place during the winter months when the melting of the snow and’
the occasional rains supply the necessary water. ‘

There is no timber.

Townsure 25 NortH, Ranee 9 Easr.

Most of the land in the township is gently rolling. The entire tract is under-
lain with lava flows of various ages. Successive flows, stooping short of  the
points reached by preceding ones, have caused the formation of irregular terraces
usually presenting low rocky or cinder-covered fronts. = Shallow runs intersect
the township in various directions, and in sections 13, 14, 15,16, 20, 23, and 24 rise
low extinct volcanic cones which are commonly asymmetrical in outlin_é, owing to
erosion and to sulcessive eruptions through different orifices of the same cone.
The soil is composed of more or less finely comminuted volcanic débris mixed with
small proportions of loamy constituents. A great deal of the soil consists of
lapilli ejected from the great cinder cones in T. 23 N., R. 8 E., about 12 miles to
the southwest, having’ been transported either by water or wind. The gencral
quality of the soil might be characterized as a gravelly or sandy loam, but it is
decidedly barren and sterile. ,

There are no permanent surface streams, springs, or tanks. The woodland
contains pifion and one-seed juniper, of which the reproduction is slow and uncertain.
The pasturage value of the tract is low. o '

There is no timber.

.. SUMMARY.

Classification of lands in San Francisco Mountains Forest Reserve, by townships.

Township. Range. Tin;l}:‘»g;.ed Wooded area. B;rr&(?d Cut area.a %‘:;;e?
Acres. Acres. Acres Acres Acres
15 north. . ......... Beast. ..ol 7,040 ... R 4, 480
5 north . ... .___. Teasb.. .. .. ..l ... 15,360 ...
15north. .. _....... Seast ... .......... 3 6, 400 8,960 (... .ol
15 north.........._. Qeast....... ... . B IR55(0 ) R PR DN R
15north ... ...... 10east. ... _...._.. ) 2, 600 1,240 | ooen e e
15 north... ........ 1least. . ... . |eeeoaniaa. 3,840 |l
18 north.._..._._... 5east........ PO SO 3,840 ... ool T 19,400
16 north.......:....|6east . ... 9,600 .. oo 18,440
16 north........___. Teast. . ... ol |eeiiaii. 10,880 ...l 12,160
16 north............ Seast. .. oo .. " 15,400 7,100 | oooeeno. e 540
16 north......... ol 9east. ... 23,040 | ...l .

a Logged more than 65 per cent or until remaining stand is too small to be classed as timber.
bNaturally timberless areas, including lakes. '

520—No. 22—04 6
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Classification of lands in San Francisco Mountains Forest Reserve, by townships— Continued,

Township, Range, X _Tifﬁggfefi_ Wooded arex. | B;,‘;‘fd ~Cut area. ‘Bgrrenl area.
. Aeres Acres. Acres. Acres. Acres,

18 north_........... 10east .. ...... - 8, 300 14,740 |l
16 north. ... el 1least. o oooeeennn .. . 92,500 |0 540
17 north............ deast. oo e e eaaa s . 23, 040
7 mnorth. ... ... Beast.. . ... .ol PR S 23,040
17 north............ R S I 23,040 |.oooo..|.. S ISR
17 north. . oooeeno... Teast...ceeueoooool| 8,400 9,100 |..ooeeo.. B AR
17 north........._.. Beast... ... eeeies 21, 100 1,940 |- e ooiieoa|oeoiiii
17 north......... .. Qeast.............. 23,040 | oo et
17 north. . .ooo... 10 east o oeonnnen.. 12, 800 10,240 |- oo oL
17 north............ 1least. . coooooioe]iemmanaooon. 23,040 oo
18 north............ F e N AU SRR AU IR 23, 040
18 north.._..._..... HDeasb. . ......... 6, 000 4,000 | o .ocieoi]iiiaaeaas 13, 040
18 north............ Beast. . .oe oo 7, 680 15,860 |- oo oo oo
18 north............ 7east.........o.... 16, 100 1,400 {-.ocao-o S R P
18 north...........:| 8east......_..._... 28,040 | ovinen i eemeicee i e
18 north............ Geast........i....| - 8,300 6,700 | . leeaiiena 8, 040
18 north............. 10east. . oooceenao. 3, 000 20,040 |. ittt
18 north. .oenoneo .. S SUURU IR | 23,040 ... S IR IR
19 north_ ... _..._. least . oeoeioei|ieiana oo 23,040 |oooo e
19 north. ... . 288t oo eaens 8, 000 17,040 |-« ool
19 north..........__ Beast. ... .. ...... 21,100 1,940 | el
19 north.__......... deast. . .......... 23,040 | i ereeee e
19 north......_..... 5east.. ccaeaaacnn. P2 311 R IR PO
19 north........ ... Geast . ... ......._ i 25,680 |oceennoaool]e S ) R
19 north. ..._...... Teast....oooeonnn.. C 20,400 | oo
9 north. ... ...... 8east.. ..o ... .. 20,480 | oo 2,560 |..... e
19 north. oo oeoo.. Qeast. - .eoneinn... . 15,800 7,000 e oo, 740
19 north. ..o ooee.... 10€a8t, oo ©93,040 | .
20north. ........... least...ocooooooao. 6, 500 16,640 | oo
20 north. .. ........ 2east - ... oooon 19, 500 02,900 |o.aaooo.. 640 |.__........
20 north. ._......... Jeagb . _...-.... 17,500 | ooeeooooo o aaa, 5,640 ... _._..
20 north. .. ........ deast. cooeniaians b 3 01 I U PN (PP PP
20.north. ... ...._. Seast. o ceeuiinnans C23,040 | Lo aae
20 north............ Geast ... .. ... 21,870 {0 meeaeaaaas 1,470 | ..
20 north............ Teast. ... _...... 8,440 |t 14,420 / 180
20 north..... Ceemann 8east. . _..ooa.... 7,700 6,400 |........_. « 8,200 740
20north. . _.___.....| 9east..__._. S, 1, 000 22,040 .o feeaaeeao..
20 north............ 10€a8b. . cceemnacaac]oeianaa 23,040 |- oo eecei e .
21 north............ least. __.oco.ee . 5, 900 17,140 |ee oo eeceaciea]accaaeansn

2l north. . .oo.. ... 2east. .. .......... 18,080 | ovueecnndiemaan.. 4,960 I...__.....
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Classification of lands in San Francisco Mountains Forest Reserve, by townships—Continued.

Township, Range. Tiﬁggf‘?d Wooded area. Bg;gg‘d Cut area. B;rer;‘n.
Acres. Aceres Acres Acres. Acres.
2l north.._......... Beast. .o oooeioinn 9,300 | Lol el 12,975 765
21 north....... el deast. . . ........ 7,885 | oo 1, 440 13,715
21 north..._.._. e Heast ... _._....... 18,770 | o cem it 4,270 | .oo.....
21 north_........... Beast.__........... 15,218 ..ol 7,826 | ..
21 north. ... Teast. ... oooo... 11,215 585 | ___ ... 11,240 ...
21 north........... | 8easte ... 14,825 5,715 | ......._. 2,500 |.... ...
21 north_........... Qeast. ..o eeaaaaas 17,920 4,500 |.......... 620
22 north. ... _..... least ... .......... 1,500 2,500 1. 19, 040
2mnorth.__.______.. Z2east..___......... 3,800 19,240 | e et
22 north_ ... .._... Jeast. ... 4,390 135 joooooo... 2,570 15, 945
22 morth............ deast. o oooooo.... 8,805 | v eeaennes 8, 870 5, 865
22 north......_..... Beast _............ 17,480 | oo e 5,170 390,
22 north. ... _.... Beast........__.... 18,900 |- ceoeoiifeaaaiia, 2,720 1, 420
92 north..._....._.. 7east. .o oeeoen.... 21, 040 315 200 1,485 ...
22 north. ... o 8east . 13,960 1,545 |oooeeonn.. 1,000 6,535
22 north. ... .__ Qeast.....__....... 4,585 18,075 |.ooooenfia il 380
‘93 north. ... ...... Beast. ... .......... 6, 405 2,590 40 |t 14, 005
23 north. ... ....... deasb. .. oo o 15,930 290 |o....o.... 50 6, 770
23 morth.._....._.__. Seasb.....__.. ... 16,220 |.cooooon.. 80 |.oaal. 6,770
23 north. . _......... Beast. .. ... ... ... 16, 970 200 200 |oeienn 5, 620
23 north. ........... Teast. ... ....._.... 17,870 750 1,200 |.......... 3,220
23 north............ Seast.. ooooenon-.. 11, 610 4,190 |.oooeoaa i, 7,240
23 north._.......... Geast. .. ..o 3,790 14,730 |o ool 4,520
24 north. ........__. Beast ..ooooinn.. 740 21,610 |.ooooi e 690
24 north._.......... deast. ... ...... 5,845 6,360 |- oo e, 10, 835
24 north. . ..o een. Beast. . oo, 18, 285 2, 250 80 | eeeeee .. 4,495
24 north......_._... Geast. . ___......... 14, 350 4,480 | ool . 4,210
24 north. .. .eoon... Teast...oaeoenen. 5,085 8,235 ||, 9,720
24 morth. . .....___.. 8east.._.__........ 2,470 9,890 100 - ooo...s. 10, 580
24 north__..__......| 9east.__........... 2, 240 20,800 |- oo
25 north. . ooeeeo. Py S 93,040 |-
25 north. ... ___..._. deast. . oo 15,960 | 7,080
25 north. . .eeeenn.. 5east...ooooeoo.. 1,490 19, 805 120 |ooeeoonn. 1,625
25 north........__.. Geast.. .. ... . |aaaiol.. 15, 360 250 |-oooaaal. 7,430
25 north._.......... Teast.. ... |ioi..... 8,820 | ei e 14,720
25 north. . ......_... Beast ..ol 1,280 |oeoeomei e, 21,760
25 north. ... e 9east oo . 9,280 |oeoe s 13,760
' 812,500 | 658,870 . 6,790 | . 99,905 | 862,075

Total area of reserve 1,939,640 acres.
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- Stand and classification of merchantable timber in San Francisco Mountains Forest Reserve, by townships.

Township.

15 north..
15 north. .
15 north. .
15 north..
15 north_ .
15 north..
16 north. .
16 north..
16 north. .

16 north. .|

16 north..
18 north. .
16 north. .
17 north. .
17 north..
17 north..
17 north..
17 north..
17 north..
17 north..
17 north__
18 north. .
18 north. .
18 north__
18 north_.
18 north..
18 north..
18 north..
18 north.
19 north ..
19 north..
19 north_.
19 north._
19 north..
19 north..
19 north. .
19 north. .
19 north..
19 north..
20 north..
20 north..

- Average

Range. | Totalstand. . :;aancti_ Yellow pine, | Red fir, .White fir, E“s%‘;{fggnn Sgg&%‘;.
Feet B. M. Feet B. M. Feet B. M. Feet B. M. Feet B.M Feet B. M. |Feet B.M.
6 east... ........................................................................
Teast ..l e e e e
8east. .. 6, 500, 000 1,016 6,500,000 | . .|
9Qeast...] 17,000,000 | 1,467 17,000,000 {. . . e
10 east.. 4,000,000 | 1,539 4,000,000 |, .
B 71 R U U ) DU ) PR PR
Beast. . .o e e e
[$3=": Y1 " U PR P () DR
7Y P U U I IR RSN RO U
8east. .. 34,000,000 | 2,210 34,000,000 |,
9 cast. .. 66, 500,000 | 2,886 66,500,000 | ool
10east..| 12,250,000 | 1,475 | 12,250,000 |... ... iteoeo o |ioii. w .
Tl east. ..o et e e e e e e
T AU FUU U R IR R N
Beast. .| e et e e e
Beast. | .o e e e
7east._.|" 15,500,000 - 1,845 15,500,000 | ____ ... .| . .. ...,
-8east...] -71,000,000 | 3,361 71,000,000 | oo ee et
Qeast_..| 80,000,000 | 3,472 | 80,000,000 |.cooeeeoo oo

10east..| 38,250,000 | 3,000 38,250,000 |. ..o et
NI i [ IO RN IO R N R
. 1] Y R R P ) DR PP
Beagt...| 11,750,000 | 1,958 | - 11,750,000 |- .. oo |oaoeliaao i
6east...| 13,500,000 | 1,758 13,500,000 |- coooo e
7Teast...| 55,250,000 | 3,432 55,250,000 |- ..o oL |eeas il
8east...| 106,750,000 | 4,633 | 105,000,000 [1,750,000 |-. . ... .| ceooooofoaiaolL
Qcast...| 24,250,000 | 3,000 | 24,250,000 ... .. ... e
10 east. . 4,000,000 | 1,334 4,000,000 |-t e e
Tleast. .| . .... N (R A P S RO RS,
Last. | e e e e e e e e
2east...] 13,500,000 | 2,250 18,500,000 |- oo e e
3east...| 81,500,000 | 3,768 81,500,000 |. ..o oo
4east...| 54,250,000 | 2,355 54,250,000 |- i e e
HSeast...| 85,750,000 | 3,722 85, 750,000 |. . i fe e
6east...| 78,750,000 | 3,418 78,750,000 ||
Teast...| 91,250,000 | 3,965 91,250,000 |- ..o
8east-..| 56,000,000 | 2,734 56,000,000 |. .. oooeecee e eoi e e
9east...| 23,500,000 | 1,536 23,500,000 |- .o e
B T O e
1east. .. 9,250,000 | 1,423 9,250,000 | .o cieeceee e e
2eagt...I" 69,000,000 1 3,538 69,000,000 | ...
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in Sun Francisco Mountains Forest Reserve, by townships—

Continued.

23 north_.
23 north. .
23 north. .

24 north.
24 north.
24 north._
24 north.
24 north.
24 north.
24 north.

25 north.

7 east. ...

8 east
9 east

3east._.

4east...

Heast. ..

6 east. ..

7 east. ..

8east.. |

9east...

Township. Range. Total stand.
Feet B, M.
20 north..| 3east...| 82,000,000
20 north. .| 4east...| 97,500,000
20 north..| 5east. .| 151,500,000
20 north._| 6east...| 94,500,000
20 north..| 7east._.| 50,340,000
20 north..{ 8east...| - 24,000,000
20 north..| 9east... 1; 000, 0CO
20 north..| 10east..|..... ... ...
21 north__| least... 8, 250, 000
21 north..| 2east._.[ 36,000,000
21 north._| 3east...| 40,335,000
21 north._| 4 east._. 39, 350, 000
21 north._| 5east. 109, 520, 000
21 north_.| 6east.__| 42 275,000 |
21 north. .| 7 east_. 33, 040, 000
21 north._} 8east...] 42,778,000
91 north. .| 9east.. .| ...
22 north. .| least... 750, 000
22 north. | 2east... 5, 000, 000
22 north..| 3east__. 15, 074, 000
22 north. .} 4east...| 19,849,000
22 north..| Heast_ .. 79, 320,000 |
22 north. | Geast...| 82,416,000 |
- 22 north.__| 7east...|- 42,480,000
22 north_ .| 8east_.. 51, 435, 000
22 north_:| 9east__. 9, 730, 000
23 north..| 3east._.| 24,135,000
23 north..| 4east...| 68,408,000
23 north_ .| Heast.. 76, 410, 000
23 north. | Beast...| 78,185,000

43,720, 000
24, 660, 000
6, 625, 000
95, 000
8,591, 000
59, 520, 000
52, 980, 000
12, 985, 000
1, 600, 000
1, 380, 000

Average
stand
per acre.

Feet B. M.
4, 685
4,210

mE

6,575}

4,381
5, 340
3,118
1,000

Yellow pine.

Red fir. -

White fir.

Feet B. M.
82, 000, 000
97, 500, 000
151, 500, 000
94, 500, 000
50, 340, 000
24, 000, 000
1, 000, 000
8, 250, 000
36, 000, 000
40, 335, 000
. 39,350, 000
109, 520, 000
42, 275, 000
33, 040, 000
42,778, 000
750, 000
5, 000, 000
15, 074, 000
19, 849, 000
79, 320, 000
82, 416, 000
36, 108, 000
51, 178, 000
9, 730, 000
24, 135, 000
65, 672, 000
74, 729, 000
77,794, 000
39, 827, 000
24, 660, 000
6, 625, 000
95, 000
8,591, 000
58, 330, 000
52, 980, 000
12, 985, 000
1, 600, 000
1, 380, 000

Feet B. M.

2,124, 000
128, 000

2,394, 000
100, 000
391, 000
919, 000

Feet B. M.

3, 398, 000
129, 000

171, 000
40, 000

Engelmann
spruce.

Feet B. M.

1,528, 000

Other
species.

Feet B. M.

171, 000
13, 000
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Stand and classification of merchantable timber in San Francisco Mountains Forest Reserve, by townships— .

Continued.
. ‘Average SO ) e | E gel. a Oth

Township. Range. Total stand. sta;xg ger Yellow pine. Red fir. White ﬁf" nspr:\]éc_nn speei%g .
Feet B. M. Feet B. M. Feet B. M. '| Feet B.M. | Feet B. M. | Feet B. M. | Feet B. M.
25 north. .| 4east. oo oo oo e o P
25 north..| Heast. .. 2,572, 000 1,726 2,572,000 |._.... PR NN )
25 north..| Beast. .. | .. ... |oiiioiilfeaiiiiiaail ) P P8 P .
25 north. .| 7east. . oo e oo e e e o] im e ie e e e e lec et il e e e e ame| e
25north..| 8east. . (.- l.... ... lo.ooll_C S ) P N P
25 north. | Qeast. .| ... o] P s N s P
Total_|......... 2, 743,558,000 |.. ..... 2, 725, 288, 000 |8, 436, 000 |5, 181, 000 (4, 449, 000 | 204, 000

Percentages of merchantable and nonmerchantable species in San Francisco Mountains Forest Reserve, by

townships.

§ 5 o
. . . é‘ % '§ 5 A
Township. Range. aé g : 4 = 5 :—' ;z* % %;
5 (B8 lg|flE| B2 & ] 8| 4|5 |2
. S|E el E | & < | S < °© | = 15
15 north....| 6east ..._]. .. ... R [ [ P N [ P PO
15 north_...| 7east ....|..._.. R PR (R RN Y R R R . 100 |.--.
15 north. . Seast ___..| 60 (.| il e 6| 841|...
15 north....| 9east ..... L7 SO NN (RO PN (U SO FS Y S - P
15 nqrth...- 10 east ... {02 R PR PR DA (R J U S ]5. 5.,
15 north. .| 1l east ... ... ... RO R R R ) PO O PR P, 100 |....
16 north_.._| Seast ... |..____|-... SN O SR P U SO AU A PN D P -
16 north_...| 6.east ____.|...... e [ P A (R I
16 north. ...} 7east .../ __... R R R (RO J 1 (RN R PR P P P J
16 north....| 8 cast .._.. L1020 OO PR PR PR PPN PO PURPRN SO S 3 7.
16 north..__| 9 east ... ;3 R PO RN I RN PO EN RSN AU 4| i
16 north....| 10 east .__. £/ R R PR Ry (R (RO P e 13 50 {....
16 north....| 11 edst —...|...... SRR POSOR PRN) SRR I PN P OO DO SRR 100 |....
17 north.._.| deast ...__f...... ] P S ) Ry ) R D P R ces-
17 north....| Seast ... .| ..._.. S O RN TN U LR I, A [ RO P
17 north_...| 6east _..._|...... QR ) R ) (R P, 25 %
17 north....| 7east ..... /2 ' PR R SO PRI PR RO ORI (IO S 14 15 ...,
17 north....| 8 east ._._. - S R DR RN PR HURIN IO OO D S 1 15 ...
17 north....| 9east ..... £ DR R NURON PR PR PR IO PO PRI 91l ... cees
17 north....| 10east ... 85 | .oo|oeoifoeonloo oo S R 1 S T
17 north._..| 11 ecast . .| ... JRU ORI DR PR PEUPRIN PR TR (N PR P 100 ...
18 north..._| 4east ... |.....]....].... R ORI P 8 PR A, T PR RO (R -
18 north....| Deast ..... 89 oo oo L Y [P N DR 11 ]....
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Percentage of merchantable and nonmerchantable species in San Francisco Mouniains Forest Reserve, by
townships—Continued. )

Township.

Range,

Yellow pine.

l Limber pine.

Pifion.

Arizona fir.

Red fir.
\ White fir,

Engelmann spruce.
Alligator juniper,

One-seed juniper.

-1 Arizona cypress.

18 north. ...
18 north.. ..
18 north....
18 north._ ...
18 north....
18 north. ...
19 north....
19 north. ...
19 north.___.
19 north....
19 north.__.
19 north....
19 north....
19 north.__.
19 north....
19 north. . _.
20 north.___.
20 north. ...
20 north....
20 north. ...
20 north....
20 north._...
20 north....
20 north.._.
20 north._..
20 north.._.
21 north.. ..
21 north....
21 north.__..
21 north....
21 north.__.
21 north.._..
21 north....
21 north....
21 north. ...
22 north._..
22 north....
22 north.._.

10 east ...
11 east ....

100

100

|

100
100
58

‘ Other species.
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Percentages of merchantable and nonmerchanlable species in San Francisco Mountains Forest Reserve, by

townships—Continued.

Township. Range. .qé .é‘ q’s E E 'iﬁ %
S B VR I~ A = = S
22 north_...| 4east ._... D 0102 R SR IS SR SN SRR PR (R,
22 north._._| beast .____ B0 VN DR (S PR SN PP S DS S
22 north. ... 6east ... .. /4272 PP IR B R SR SN DRI LA DRI
22 north....| Teast ._... 61 2 ....| 7 21138 (7 PR
22 north____| 8east ..... 2/ AR N PSS DAY R N DU PR PR
92 north_ .| 9east ..__. A PO I T R (S O IO SO 5
23 north..._| 3east .___. 95 |....] 21 2 o]t 1
23 north.__.| 4 east ... 88| 3 ... sl vl
23 north....| beast ... 80 1 ... 2]....| 2 /2 PR BN
23 north.-._| 6 east ..__. 53 2 0... T 14... 5 P R,
23 north....| 7east .....| 69| 1]....] 2| 1] 3 3 020 Y P
23 north__._| 8east ..__. L 2 SR 5 DR D PO R PR 8
23 north. .| 9 east ... 65 [l 157 ] 20
24 north....] 3east ..._. 30 | o 48 | 22
24 north._._.| 4 east ... [ 30 PR N T (R PR PR PRI PP 1
24 north....| Seast ... 83 ... 1| B |t 2 ) N P
24 north.__.| 6 east ... _. [21° 708 SRS R N (RN R PR DRSRRIN PP B
24 north....| Teast ... 84 ... 14 | . e 2
24 north._. .| Beast ..._. L 2 R I A (R DAY R PRSI PRI :
24 north,._.| 9east ..... LSV 2 IR " 0 R PR BRI IR RN 8
25 north..._| Seast .....[_..._. SRR IR PRI SR P SR PO
25 north....| deast .....{._ ... FRPRR FU (RS (RN PP (U PR PR
25 north. .| beast .___. 65 20 e, 3 12
25 north___.[ Beast ... _[...... FEUS PR DRI (R FRIU PRI (RPN RN
25 north. .| 7Teast .....|.__... SN N D S AR AU AU AU
25 north_...| Beast _....|...... A ) P
25 north. ...} Qeast .. _.(...... D e

\ Arizona cypress.

l Other species.

1
.
I
|
.

E
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Compusition of the nonmerchantable arborescent growth on the wooded areas of San Francisco Mountains
Forest -Reserve, by townships and percenlages.

Township.

Yellow
pine.

Limber
pine.

Pifion.

Alligator
juniper.

One-seed
juniper.

Aspen.

Oak.

Other
species.

15 north. ...
15 north___.
15 north. ...
15 north.. ..
15 north. . _.
15 north. ..
16 north. ...
16 north. ...
16 north. ...
16 north___.
16 north. ...
16 north.___.
16 north. ...
17 north.__.
17 north. ...
17 north._..
17 north..__.
17 north.. ..
17 north.._.
17 north. . _.
17 north. ...
18 north.._.
18 north.. ..
18 north.. ..
18 north....
18 north. ...
18 north.._.
18 north.._.
18 north....
19 north._ ..
19 north.__.
19 north. ...
19 north.._.
19 north._ ..
19 north.._.
19 north.._.
19 north._..
19 north. . ..
19 north._. ..
20 north__ ..

10 east __..
11 east __..

10 east . ...
11 east ...

9 east ___..
10 east ...
11 east ...

10 east ...
11 east _ ...

]

"

d

)

(x) Represented.
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SAN FRANCISCO MOUNTAINS FOREST RESERVE, ARIZONA.

Composition of the nonmerchantable arborescent growth on the wooded areas of Sdn Francisco Mountaing
Forest Reserve, by townships and percentages—Continued.

Township.’

Yellow
pine.

Limber
pine.

Pifion,

Alligator
juniper.

One-seed
juniper.

Aspen.

Arizo-
na cy-
press,

Other
species.

20 north....
20 north___.
20 north._...
20 north___.
20 north....
20 north.. ..
20 north....
20 north....
20 north. ...
21 north....
21 north._..

21 north....|.

21 north._._..
21 north....
21 north....
21 north....
Qi north....
21 north....
22 north....
22 north....
22 north.._._.
22 north....
22 north._ ..
28 north. ...
22 north....
22 north.___.
22 north....
23 north....
23 north....
23 north. ...
23 north___.
23 north. ...
23 north....
23 north.._.
24 north. ...
24 north....
24 north....
24 north. ...
24 north._ ...
24 north. ...

(x) Represented.
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Composition of the nonmerchantable arborescent growth on the wooded areas of San Francisco Mountains
Forest Reserve, by townships and percentages—Continued.

Township. Range. ‘;figg_w L;’i]ﬂé‘_’r Pifion.’ “J\llll:fgégr ?Sglizid Aspen, Oak. igﬁg: sgélc]i%g.
24 north....{ Qeast ... ... l..c..__. 30 oo [£VJN PR RSN I P
25 north_...| 3east ... leceeoeodoaaaa.. 62 |._...... 7 ) P IR RN N
25 north....} 4 east __.._|.__ .- U PO 80 |........ b2/ N PR PR PR R
25 north..._ | Beast .. .. |ceoo. . |eaa.o. L. 85 x B ;70 PRI SO R F
25 north....| 6 east ..... ) U PP, 84 |........ L1 R S O .
25 north....| 7 east ____ X feeeeoeas 70 [coceenas bV R PR PR PR
25 north___.| 8east .. ... |eeccuneifoann... 70 |..oaoo. = (VI N PP R N
26 north....| 9east ____.|..o. . leeeane.. - (VN P R ( e EETEE]

(x) Represented.






INDEX.

Page.

Abies arizonica. See Fir, Arizona.

Abies concolor. See Fir, white.

Acer negundo. See Boxelder.

Alligator juniper. See Juniper, alligator.

Altitudes in Reserve_ 13

Apache Maid Peak, origin of____ 14

Arizona Central Railroad, mill site on, view of,

plate showing . ... ... ... ... ... 28

Arizona cypress. See Cypress, Arizona.

Aspen, occurrence of, by townshlps 89,90
percentage of, by townships’ ___._._ 88,90
reproduction of ... ... .80

Barren areas, table showing extent of, by town-

ships —. i 81-83

Beaver Creek, canyon of, characterof .__________. 14

Bill Williams Mountain,-originof __...._........._ 14
view of, plateshowing.._...__.______._ 30

Broad-leaved trees, list of species of 17

Burned areas, table showing extent of, by town-

ShipS oo 81-83

Burnt timber on slopes of San Francisco Peak,

view showing . ..o . 20

Cedar. See Juniper. :

Conifors, list of speciesof - ... ... ... 17

Cut areas, table showing-extent of, by townghips 81-83

Cutting, destruction of forests by . 242

Cypress, Arizona, occurrence of, by tOWnShlpS. .. 89,90
peg-centage of, by townships . ... ..o...... 86-87,89
S1Z08 OF - oo o e b
For definite localities, see Townships.

Cupressus guadalupensis.: See Cypress, Arizona.

Dodwell, Arthur,workof ... ..____.__________ 13

Drainage, featuresof_ .. ......__.__ 15-16

Elden Mesa, elevalionof _________._. 59
features of . 6465

Engelmann spruce. See Spruce, Engelmann.

Fir, Arizona, percentage of, by townships .. ...... 87,88
sizesof .. ...

Fir, red, amount of
amount of, in forestarea.__.___.______.._ 22
pereentage of, by townshlps ___________________ 87-88
sizes of - 21
For definite localities, see Townships.

Fir, white, amountof ... .. ... ... ... 22,85
percentage of. by townships 87,88
sizes of 21
For definite localities, see Townships.

Fire, destruction of forestsby ... __..__._..___. 26-28

Fire gcars on yellow pine, view showing ..._.__._.. 24

Forest, yellow pine, character of __............_ ... 23

Forest areas, capacity of, in mill timber _ 22-24
definition.of ... .. ... 17
grass species in, listof ... .. .. ... ... ... 33
timber of, ,aspect and typesof __. 18-20

For definite localities, see Townships.

Page.

Forests, destruction of,agenciesof ... ........... 24-28
influence of, on run-off ___... .. 30-31
reproduction of species in 28-20

Grasses, species of, collected in northern por tlon
of the Reserve

% species of, forming ground cover .
Grazing, destruction of forests by .
effects of, on forest floor
value of the Reserve for .___._____._..
Ground cover, characterof ... _._.___.______
grass species Lomposmg, list of _
Juniper, view of
Juniper, alligator, occurrence of, by town

percentage of, by townshlps

sizes of L
Juniper, one-seed, percentage of, by townships.__ 88,
89,90, 91
8iZe8 Of . e ceieeieeaeas 21
Juniperusoccidentalis monosperma. See Juniper,
’ one-seed.

Juniperus pachyphleea. See Juniper, alligator.
Kendrick Peak, character of
featuresof - ...

origin of
Lands, classification of, by townships, table show-
Ing. e 81-83
Leiberg, J. B.,, work of. ... .. ... ... 12-13
Logging, effect of, on seed reproduction..._______ 29
Mormon Lake, characterof .___.________ 16
Mormon Mountain, origin of 14
Nontimbered areas, charactor of .____ 35
table showing extent of, by townships .___.___ 81-83
Oak, occurrence of, by townships. ... _______.__ 89,90
percentage of, by townships . _____ 86-88
For definite localities, see Townships.
Qak Creek, Ariz., elevation of 13
Qak Creek canyon, cliffs of ... 14

O’Leary Peak, featuresof . __ ... ... __... 71
Picea engelmanni. See Spruce, Engelmann

Pine, bristle-cone, sizes of ... > ... 21

Pine, limber, occurrence of, by townships ...._.... 90
percentage of, by townships L. 88,90
sizesof .. 21
For definite logalities, see Townships.

Pine, white, sizesof .. ... 21

Pine, yellow, amount of, by townships, table
showing

amount of, in forestarea. ... ... _.___________
fire scars on, view showing
occurrence of, by townships ..
percentage of, by townships ... ...
range of, inaltitude ... ______.__________
reproductionof ...
stand of, in forest area




%

. Page.

Pine, yellow, views of, plates showing ..__....... 20,30, 84
For definite localities, see Townships. -

Pifion, percentage of, by townships_....._..... 87-88,90,91
sizesof . ... 21
viewof ... ... 20

Pifion, single-leaf, sizes of ... . ... .. ____ 21

Pinus aristata. See Pine, bristle-cone.

Pinus edulis. See Pifion.

Pinus flexilis. See Pine, limber. .

Pinus monophylla. See Pifion, single-leaf.

Pinus ponderosa. See Pine, yellow.

Platanus racemosa. See Sycamore. *

Populus tremuloides. See Aspen.

Populus trichocarpa. See Cottonwood, black.

Pseudotsuga taxifolia. See Fir, red.

Quercus undulata. See Oak, Rocky Mountain.

Quercus utahensis. See Oak, Utah.

Rainfall, amount of ... ... .....__ s 16

Range in altitude of tree species __________ ___ .. __ 18

Rixon, Theodore F., work of . __. - - 18

Run-off, influence of forestson ... ________.__.______ 30-31

San Francisco Mountaing, originof . ________._____ 14

San Francisco Mountains Forest Reserve, agricul-

. tural value of ... L. 35
altitudes In. ...l 13
area of 83
broad-leaved trees in, list of species of . _______ 17
conifers in, list of 1T
creation and boundaries of . 11-12
drainage features of _________________________.._ 15-16
lands in, classification of, by townships ....... 81-83
map of In pocket.
precipitationin . _________ . _____ 16
soilsdn. il 15
timber in, diagram showing stand of, and dis- 0

tribution of species . ___.__._________.._. . 16,
timber in, merchantable classification and
stand of, by townships. ... ... 84-85

timber in, nonmerchantable, composition of ..  89-91
percentages of merchantable and nonmer-

chantable species in, by townships ...  86-88
topography of . ... .. __________ . ol 134
voleanic conesin. . oL i 14
San Francisco Peak, altitudeof .__________ 13
burnt timber on slopes of, plate showing___.__ 20
featuresof __..__ ... ___.... m e eeaen 70
She p, view of flock of, plate showing_ . 34
Sheep herding, destruction of forests by 25-26
destruction of pasturag:> by ... 34
effects of, on forest floor_. 34-35
Sitgreaves Peak, featuresof. ... .. .. . ... _. o 67
originof. ... 14

Smith Creek, water supply obtained from.

Soils, elasses of - iieiiaas

Spruce, Engelmann, amount of
sizes of
stand of, in forest area
view of, plate showing
For definite localities, see Townships.

Stoneman Lake, characterof. ... __._.______.___._ 16,39

Subalpine forest, character of.. 19-20

Sunset Peak, elevation of __ 66

featuresof ___. . ... ... 66

Sycamore Creek, canyon of, cliffs of _._.______.___ 14
Timber, estimates of amount of, Michigan prac-

13

20
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Timber, species represented ... .. .co.oceeeeo..o. 17,21-22

stand of, in forestareas .___ ... ... ... _.______ 22-24

stand of, diagram showing. ... ..______....__ 16
merchantable, stand and classification of, by

‘ townships, table showing ......_._...._ 8486

merchantable and nonmerchantable, percent-

v ages of, by townships, table showing.. 86-88
nonmerchantable, composition of, by town-
ship and percentages, table show-

. 56,82, 87,90
UNLRAB. . 56,82, 85, 87,90

Ing s 89-91
For definite localities, see Townships.
Timber belts, aspect and character of ... _..... ... 19-20
commercial valuesof . _________ ... ______ ... 22
Timbered arcas, extent of, by townships, table
showing _ ... .o . 81-83
Topography, characterof ... ... ... . _.... 13-14
Townships, conditions in: :
T.15N,R.6E._............._........ 85868180
T.I5N., R. s 36,81, 86,89
T.15N., R. 86,81,84,86,89
TN, ROB. . ... S 36-37, 81,84, 86,809
T.15N., R. ... 37,81,84,86,89
T.15N., R. 37,81, 56,89
T 6N, R.BE. il 33,81,89
T.1I6N.,R.6E . ... 38,81,89
T I6 N, R. T E. i 33-39, 81,89
T.I6N,R.8E. ... _____. PR, 89, 81,84, 86,89
T.I6N,R9E. .. ... 39-40, 81, 84, 86, 89
T.6N,R.I0E___. . ... 40,82, 84,86, 89
T.I6N,R.IB . ... 40, 82, 86,89
T.ITN,R. 4B .. 41,82,89
T TN, R OB i 41,82,89
TITN.R.6E ... ... 41,82, 86,89
T. ... 41-42,82,84,86,89
TIWNL,R.8E. . ... 42,82, 84, 86,89
T.ITN,R.9BE . ... 42,82,84,86,89
TITN,R.I0E..__ . ... 43,82, 84, 86,89
TATNSR U E e 43,82, 86,89
T.1I8N,R. 4B ... 43,82,89
T. e e 43-44,82, 84, 86,89
T. 44,82, 84, 87,89
T8N, R TE ... 44-45,82,84,87,89
T.I8N.,R.8E._ .. ... 45,82,84,87,89
T. - 4546,82,84, 87,89
T8N, R.I0E . ... .. S 46,82, 84,87,89
T8N, RMNE_ ... ... 46,82, 84,87, 89
LT, 47,82, 87,89
TA9NLGR.2E .. 47,82, 84, 87,89
T 19N, R.3E. ... 47-48,82, 84, 87, 89
T. 48,82,84,87,89
T.ION,R. 6B . ... 48-49, 82,84, 87,89
7. 49,82,84,87,89
T. . 49,82,84,87,89
T. 50,82, 84,87,89
T. 50,82, 84, 87,89
T. 50-51,82, 87,89
T, ] 51,82, 84,87,89
T.20N,R.2E_ ... . ... 51-52, 82, 84,87, 90
T. ... H2,82,85,87,90
T.20N,R. 4B . 52-53, 82, 85,87, 90
T.7 e e 53,82, 85,87,90
T. - 53-54,82,85,87,90
T.20N,R.TE. ... 54,82, 85,87,90
T.20N,R.8E._ ... ... SR, 55,82, 85,87,90
T. 55, 82,85,87,90
T.
T.
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2IN,R.2E. R 56-57, 82,85,87,90 TBN,R8E. . 71,83, 85, 88,90
21N, R. .. 57,82,85,87,90 T8N, RO9E. .. 71-72,83, 85,88, 90
2LN,R.4E 57-58, 83, 85, 87, 90 T. 4 R. 72-73,83, 85, 88,90
2N, R.5E 58-59, 83, 85, 87,90 T.24N,R. 4B 73,83, 85,88,90
2AIN,R.6E _. 09,83,85,87,90 T. 73-74,83,85,88,90
2LN.,R.TE 59-60, 83, 85, 87,90 T.24 N., R. 74-75,83,85,88,90
2IN.,R.8E - 60,83,85,87,90 T.24N., R. " 75-76,83, 85,88, 90
21N, R.9E ... 61,83,87,90 T.24N.,R. 76-77,83,85,88,90
2N,R.1E _. 61,83,85,87,90 "T.24N., R. .. T7,88,85,88,91
2N, R.2E_ .l 61-62, 83, 85, 87,90 T.25 N, R. 77-78,83,88,91
2N,R.B3E. il 62, 83,85,90 T.25N.,R.4E___ ... ... ...0 78,838,091
22N., R. T.25N.,R.5E. 78-79, 83, 86, 88, 91
2N, R. T.25N., R. 79-80,83,91.
T.
T.
T.

BNGRAB oo . 67-68,83, 85,88, 90
BN, RSB 68-69, 83, 85, 88, 90
+R. ... 69,83,85,88,90
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%N, R. 80, 83,91

. B0-81,83,91

................................. 81,83,91

Undergrowth, character of .____.__...._.....__ ceee 2021
Volcanic cones, features of. ... ... ... ... 14
‘Woodland, areas of, table showing, by townships. 81-83
Woodlands, definitionof ....___________ ... _______ 17
grass species common in 33
range of, inaltitude ... ... ... 18
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