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FOREST CONDITIONS IN THE ABSAROKA DIVISION OF THE YEL-
LOWSTONE FOREST RESERVE AND THE LIVINGSTON AND BIG
TIMBER QUADRANGLES.

- By Jon~n B. LEIBERG,

ABSAROKA DIVISION OF YELLOWSTONE RESERVE.
’ LOCATION AND EXTENT.

The tract of land here designated the Absaroka division of the Yellowstone
Forest Reserve was originally the Absaroka Forest Reserve. By proclamation of
“January 29, 1903, this reserve was merged with the Teton and the Yellowstone forest
reserves, the whole taking the name of the Yellowstone Forest Reserve. The
western, northern, and eastern boundaries, as then established and as applicable to
the Absaroka division, are as follows:

- “Beginning at the point where the range line between ranges nine (9) and ten
(10) east, principal meridian, Montana, intersects the northern boundary of the
. Yellowstone National Park; thence northerly along said surveyed and unsurveyed
range line, allowing for the proper offset on the first (1st) standard parallel south, to
the southwest corner of section eighteen (18), township four (4) south, range ten (10)
east; thence easterly to the southeast corner of said section; thence northerly to the
northeast corner of section six (6), said township: thence easterly. to the southeast
corner of section thirty-two (32), township three (3) south, range ten (10) east; thence
northerly to the northeast corner of section five (5), said township; thence easterly
along the township line to the northeast corner of township three (3) south, range
eleven (11) east; thence southerly to the southeast corner of said township; thence
easterly along the surveyed and unsurveyed township line to the point for the south-
west corner of township three (3) south, range fourteen (14) east; thence northerly
along the surveyed and unsurveyed range line to the northwest corner of township
two (2) south, range fourteen (14) east; thence easterly to the northeast corner of
said township; thence southerly to the point for the southeast corner of said town-
ship; thence easterly to the point for the northeast corner of township three (8) south,
range fifteen (15) east; thence southerly to the point for the southeast corner of said
township; thence easterly along the surveyed and unsurveyed township line to the
northwest corner of township four (4) south, range eighteen (18) east; thence south-
erly along the range line to its intersection with the first (1st) standard parallel south;

' ' 9



10 ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

thence easterly along said parallel to the northeast corner of township six (6) south,
range eighteen (18) east; thence southerly along the surveyed and unsurveyed range
line to the southwest corner of township seven (7) south, range nineteen (19) east;
thence easterly to the northwest corner of township eight (8) south, range twenty (20)
east; thence southellv to the southwest corner of said township; thence easterly to
the southeast corner of said township; thence southerly along the range line to 1ta
intersection with the boundary line between the States of Montana and Wyoming.”
The southern boundary of the area discussed is west from the point where the

eastern boundary of the reserve intersects the Montana-Wyoming line to the south-
east corner of township 9 north, range 14 east; thence along the northern boundary
line of the Yellowstone National Park to the point where said boundary line of the
park intersects the range line betweeu ranges 9 and 10 east, principal meridian.
The total area, as above delineated, includes 1,334,400 acres.

CLASSIFICATION OF LANDS. ‘
The lands in the division are classified as follows:

Classification of lands in the Absaroka division of the Yellowstone Forest Reserve.

Acres.

Forested . ... e ieeeiciieaaann 442, 640
Wooded . . ..o 37,200
Nontimbered . - . .. oo e e e e ¢ 854,560
OLAL - - - < e o e e e L 1,334, 400

The nontimbered lands vary in character and are classified as follows:

Classification of nontimbered lands in the Absaroka division of the Yellowstone Forest Reserve.

Acres.
Badly burned...._ . ... ... ... e e eeeiaoo. 138, 410
Agricultural .. ... iiiaiieiiiaiaao. 34, 840
GraZiNg e 388,170
Bare rocks, high alps, and snow fields.. ... . .. .. . L ... .. .... 260, 640
Lakesand tarns. ... . ... ...l . 32,500
07 7 F 854, 560

TOPOGRAPHY.
OROGRAPHIC FEATURES.

The area discussed consists of a vast body of Archean gneisses and similar rocks
catrying on its flanks upturned strata of Paleozoic and Mesozoic ages. In some
localities outflows of lava rest upon the older rocks. In the northeast corner it also
includes a low, terraced, undisturbed limestone arca, which now constitutes a rolling
foothill region. During Pleistocene times the uplift was covered with a great glacier,
which, moving in various directions, but chiefly west and north, seulptured and
fashioned the region much as we now find it.
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The most extensive degradation of the uplift, with consequent roughness and
irregularities of the contours, is found on the area situated west of Stillwater River.
This portion of the reserve is scored by deep gorges with intervening narrow ridges,
the crests often only a few feet wide. There are many canyons, narrow and rocky,
strewn with masses of bowlders and gravel left behind by the glaciers which plowed
their way to the lowlands through these valleys. In some places the glaciers left
large blocks of country with broad, rolling, bowlder-strewn, plateau-like surfaces
standing up massively and majestically between the larger canyons. Of this character
are the so-called East and West Boulder plateaus, which represent areas of the uplift
not greatly reduced from the height to which they had been elevated when the ice
age began. The altitude of the region varies from 4,000 feet in the lowest canyon
bottoms to 11,000 feet on the summit of the ‘highest peaks, the average elevation
being probably not far from 8,000 feet.

East of the canyon of*Stillwater River the region bas a considerably higher
mean elevation, probably not less than 9,800 feet, excluding the foothill region.
The glacier, in its northward movement to lower levels, cut its way down through .
the uplift for thousands of feet, leaving a series of stupendous cliff-bound gorges,
producing some of the wildest and grandest scenery imaginable. At the head of
these gorges are numerous peaks and pinnacles, some of them rising to altitudes of
13,000 _feét, while beyond the line of canyon erosion a high, plateau-like area
remains, pitted with numerous depressions, intersected by ridges and cones, fur-
rowed by shallow ravines, and studded with low buttes and occasionally dome-like
elevations. This elevated tract is named Beartooth Plateau; and is a prominent
feature in the orography of the southeast quarter of the reserve.

The plateau varies from 10,000 to 12,000 feet in altitude; much of it is rolling,
and in a few localities is almost a level tract with a moor-like aspect, but the
greater portion presents a decidedly rugged surface. Most of the depressions hold
lakelets or tarns. The plateau has a gradual slope southward to Clark Fork Valley.
On the west it is bounded by the canyon of the Stillwater, while along the east line
of the reserve the tract breaks off to the level of the plain with steep, almost
perpendicular, fronts, in some places over 3,000 feet in height. A

The gencral character of the canyons has been mentioned above. The canyons
of the two Rosebuds in their upper areas are mere narrow rifts between nearly
perpendicular rock walls, 1,500 to 2,000 feet in height, while along Stillwater
Canyon the cliffs in some places.tower over 3,000 feet above the floor of the canyon.
Here and there the canyon floors are littered with glacial débris, which occas10nally
has dammed the streams and formed lakes.

The highest point in the reserve is Granite Peak, which reaches nearly 13,000
feet (12,900 feet, as obtained by aneroid). There are scores of other elevations
throughout the reserve varying from 10,000 to 12,000 feet. Notwithstanding these
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considerable altitudes, far above timber line, there is not a single snow peak in the
reserve. Permanent snowfields occur in many localities in the high areas, but they
are simply the result of heavy winds piling up great banks of snow in gullies,
ravines, and on the lee side of. the higher peaks, too deep to melt daring the
short summer season, but yearly waxing and waning according to the severity of the
winter’s downfall of snow.

DRAINAGE.

Primarily the area discussed is situated wholly within the Yellowstone River
drainage. The run-off from its areas is carried into this river by a large number of
creeks and streams, which head mostly in the alpine and subalpine tracts. Some of
the streams form the heads of rivers of considerable size, others are mere alpine
rivalets. The larger and more important of the drainage basins and streams are as
follows: (1) The Boulder River drainage, composed of (@) the heads and central areas
of West Boulder River; (8) the head and central areas of Boulder River; (¢) the head,
middle, and most of the lower portions of East Boulder River. (2) The upper
half, including all the heads, of Stillwater River. (3) The Rosebud drainage,
composed of () the head and central areas of West Rosebud Creek; (6) the head and
central areas of East Rosebud Creek. (4) The head of Red Lodge Creek Basin.
(8) The Rocky'Fork drainage, composed of (#) all of West Rocky Fork, and () the
head and upper central areas of East Rocky Fork. (6) The northern heads of
Clark Fork drainage. (7) The head and central areas of Slough Creek drainage.
(8) The head and central areas of Hell Roanng Creek Babm (9) The head and
central areas of Mill Creek.

With the exception of Clark Fork, more than 99 per cent of the water which
these streams carry represents run-off originating within the reserve. The tract
is thus a huge reservoir, furnishing a very large part of the annual flow in
Yellowstone River, and is therefore of very great importance to the irrigation
interests dependent on the waters of that stream. Excepting Slough and Hell
Roaring creeks, all the streams noted above are more or less utilized for irrigation
purposes above their confluences with Yellowstonc River.

The volume of water discharged by these streams during the summer season can
be greatly augmented by the construction of reservoirs in the alpine and subalpine
areas at their heads,

ROCK FORMATIONS AND SOIL.

Three-fourths of the area discussed Conblﬁtb of a great Archean uphft cut and
seamed by dikes of various kinds of i igneous rocks. The remainder consists of lavas
of various composition, limestones, and sandstones of Paleozoic age. The limestones
occur chiefly in the northern areas, flanking the first rises of the mountains along
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the foothill region. They stretch northward and form most of the foothills, but are
there commonly deeply buried under gravel and bowlder drift. They also occur
along Boulder River, as far up as the central areas, and at the head of Stillwater
River in the Cooke City region. There are also outeropping strata of limestones in
the southwestern portion of the reserve, in Slough Creek Valley, on Buffalo Plateau,
and farther westward. The lavas occur throughout all the areas west and northwest
from Cooke City. For the most part they have been ejected from vents or
craters in the region around Haystack Peak at the head of Boulder River. In part
they are brecciated lavas and probably ejected through fissures. There is also a
large field of these lavas in the northern part of the reserve, beginning on the left
bank of Stillwater River, in the southeast corner of T.4 N., R. 15 E., whence it
stretches northward and castward 10 to 25 miles.

The soil in the area is of two principal varieties, a siliceous loam derived from
the disintegration of the prevailing granitic rocks with admixtures of mold and vege-
table débris, and gumbo soils derived from the decompdsition of the modern lavas.
The former soils are more common and occur throughout the reserve; the latter are
confined to the areas where they are underlain by rocks from which they were
derived. , , '

The siliceous soils are generally poor, except in swales and depressions,; where
large accumulations of vegetable mold have been washed in from the surrounding
high ground. In most places the surface of the soil is strewn with bowlders. The
substratum or basement is always composed of sand and gravel with bowlders freely
interspersed, the whole easily displaced and gullied when the turf or forest on its
surface is from any cause destroyed or removed. . v

The gumbo soils are hard and tough when dry, but when wet dissolve almost
like soap and are easily gullied and washed. Wherever these soils occur in the non-
timbered or woodland areas of the foothills and have been denuded by excessive
pasturing, gullying is taking place. They possess a much greater degree of fertility
than the siliceous soils, and in the forested areas bear the heaviest stands of timber in
the reserve.

MINING AREAS AND MINERATS.

The area discussed contains several mineralized areas and mining camps, in
some of which more or less activity is displayed in the extraction of ore, while in
others no mining operations are now being carried on. The principal mining
districts are as follows: Boulder River, to its head in the region around Haystack
Peak; the divides at the head of Stillwater River; the southern and main
tributaries of Clark Fork and Soda Butte Creek, a district with Cooke City as its
center; Horseshoe Mountain, a small tract between upper Slough Creek and
Stillwater River; the cenéral areas of the Stillwater Valley around Nye and the
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region along and at the head of Crevice Creek. Lesser and little known or
prospected mineralized areas occur in the canyons of East and West Boulder -
rivers. The great mass of the reserve, all the granite areas of the Absaroka Range
west of Boulder River and the vast granite uplift east of Stillwater River are, so
" far as known, devoid of mineralized areas. ‘
The mineral areas embrace both quartz and placer mining. Most of the
placer districts are confined to the Boulder drainage. Cooke City and Horseshoe
" Mountain districts are chiefly mining in quartz. The Iorseshoe Mountain camp
and Cowles, at the head of the Boulder, were the only camps in which active
mining operations were in progress at the time this examination was made. In
the foothills in T. 6 S., R. 18 E., indications of petroleum are believed to have
been found, and prospecting has -been in progress for some years without any
very definite results.

AGRICULTURAL LANDS.

The areas actually under cultivation or susceptible of tillage without special
irrigation works comprise 84,840 acres. Of this amount, 4,000 acres exist in
small scattered tracts, forming bench lands, swales, reclaimed or drained wet
meadows, in the various canyon bottoms, chiefly in those of Boulder and West
and East Boulder rivers, in Stiltwater Valley, and in the lower portions of Rocky '
Fork Canyon. The remainder of the agricultural areas lie in the foothill region,
especially in Tps. 4 and 5 S., Rs. 16 and 17 E.,and in T. 6 S., R. 18 K. The amount
actually under cultivation on areas”situated within the mountain region amounts
to 1,200 acres, approximately, while in the foothill areas, chiefly in the townships
enumerated, there are possibly a total of 8,000 or 9,000 acres under more or less
complete tillage. The altitudinal limit of the arable lands lies between 5,000
and 6,000 feet. The large tracts of subalpine meadow lands lie at altitudes too
high for the successful raising of crops of any sort. The agricultural lands in
the foothills .actually under tillage usually occupy swales and bottoms along the
different creeks. They have a'deepvand rich soil, while the lands under tillage
in the various canyons consist of shallow strata of loam spread over a clear gravel,

- pebble, or bowlder basement, and, therefore, have only a small and passing
value for farming purposes. Most of the lands require irrigation for the pro-
duction of crops.

GRAZING LANDS.

The nontimbered lands in the reserve available for range or pasture purposes
comprise 388,170 acres. To these should be added grassed woodlands of 87,200
acres, making a total of 425,370 acres of grazing lands. These tracts are of different
values for range purposes, depending on their general character and their situation
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as regards accessibility and water supply. They may conveniently be divided into
five classes, as follows: (1) Nontimbered foothills; (2) woodlands; (3) open slopes,
generally southern, and nontimbered canyon bottoms; (4) wet meadows and fire
glades in the subalpine forest zone; (5) summits of the high plateau areas and ridges
above timber line.

The nontimbered foothills comprise 100,000 acres. They lie along the northern
and northeastern edges of the area, in the northwest corner, forming a narrow and

~interrupted belt, gradually widening toward the east until they occupy most of Tps.
4and 58., Rs. 16-and 17T E. and T. 6 S., R. 18 E. The tracts bave a mean altitude
of 5,600 feet. The surface is marked, in part, by long, rolling swells and low ridges *
alternating with shallow canyons, and, in part, is extensively cut up and intersected
by a multitude of ravines. The soil is generally thin and stony, most of the areas
- being overlain with deép deposits of glacial bowlder and gravel drift, but, where the
soil has been derived from disintegration of the brecciated lavas, it is of a gumbo-
like character. The lands are generally well watered by small springs, runs, and
streams, although many of the smaller ravines are dry through the latter part of
summer and fall. '

Originally these tracts bore a moderately close sward of various species of
grasses. They have long been pastured, and, where uninclosed and only moderatelv
well watered, have now a very low grazing value.

The lands are of little- value for forestry puArposes,' although they are by no
means incapable of supporting arborescent vegetation. They are situated within
the altitudinal limits of timber growth, and were they not pastured would, in course
of time, produce stands of aspen, cottonwood, limber and yellow pines. Their

" present treeless character is primarily due to repeated fires during the Indian
occupancy of the region. '

The woodlands comprise 87,200 acres. They occupy narrow and irregular
tracts throughout the foothill areas, generally at altitudes not much above nor below
6,000 or 6,200 feet, following streams and gullies, or occupying crests-and northern
slopes or combs of ridges, or scattered over the rolling surface of the higher
foothills. Portions of the areas are rocky in character, with projecting ledges of
limestone and brecciated lava. Portions of the tracts consist of deep deposits of
glacial bowlder and gravel drift. Most of the tracts are poorly watered, springs
being scarce and the different runs and ravines mostly dry during the summer
season. They are sparsely stocked with limber pine, yellow pine, red fir, aspen,
and cottonwood, set in small copses, thin lines, or standing as isolated trees. Their
grazing value lies in the abundant growth which forms most of the ground cover
where not overpastured. Where the tracts have been too closely grazed they are
bare or overgrown with coarse weeds. In some localities the creeping juniper,
Juniperus procumbens, spreads over the ground in close and dense mats. In
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geueral the woodlands have not been badly pastured, chiefly owing to lack of
water, and, being situated at easily accessible points, they are still of considerable
grazing value. :

Most of the area of this class of lands is capable of bearing forests, probably
not in uniform and heavily stocked stands, but in moderate volumes, 1,200 to 1;800
cubic feet per acre for mature growths. Their present thin and scattered stockage
is entirely due to often repeated fires during the Indian occupancy of the country.
In places where grazing for various reasons has been kept at a minimum, and where
no fires have run during the past two or three decades, heavily stocked stands of
sapling red fir are pushing out into the previously nontimbered or sparsely timbered
areas, conclusively proving that under proper conditions the tracts will bear forests.

The pasturing of the woodlands is inimical to rapid extension or closer stockage
of the timber growth. Any sheeping of the areas will practically destroy whatever
seedling growth may be springing up on such grazed-over tracts. The pasturing
of horses and cattle, while destructive in a less degree, is yet likely, if carried to
excess, to have the same effect on the seedling grthh as the sheeping.

The woodlands do not give rise to any notable quantities of run-off. They are
of no particular importance in this region as adding to or conserving the water flow,
and extensions or additions to their present stockage would be chiefly beneficial in
giving easily accessible wood supplies to. agricultural settlements in the adjacent
timberless valleys, v

The third class of grazing lands, consisting of open slopes and nontimbered
canyon bottoms, comprises 25,000 acres. These exist throughout all parts of the
reserve at altitudes ranging from 6,000 to 8,000 feet. In part theyicomprise slopes
generally with a southern exposure, but not infrequently an eastern or Western,'
rarely a northern. In part they are made up of meadows and swales fringing the
creeks and canyon bottoms. The slopes chiefly represent ancient fire glades which,
before the advent of the white man, were covered with forest. ,They were burned
over by the aborigines, and owing to ensuing soil aridity have never restocked. In
most localities the soil cover on these tracts is thin, the underlying rough talus
stratum or solid rock comes: near the .surface, there is a rapid-drainage ratio, and
little reserve moisture is stored in the shallow subsoil. Hence when denuded of
forest cover restockage is an extremely slow process and the land remains grass-
covered for an indefinite time. They commonly bear an abundance of grass, but
owing to steepness of slope arc rarely pastured to any extent. If left undisturbed,
the forest will eventually cover them again. Of the total area in this class of graz-
ing lands 15,000 acres consist of open slopes, as described.

The remainder of the lands in this class, 10,000 acres, is made up of many small
glades and meadows. Their timberless character is due to the prevailing swampy
nature of the ground—the soil-moisture ratio being too high for coniferous growth.
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In part the glades hear close swards of paludose grasses and sedges; in part they
are covered with a more or less open tangle of willow brush. The clean grassy or
sedgy portions are occasionally used as natural hay meadows. The wiliow—coirered
tracts are pastured by cattle and horses.

At higher altitudes, 7,500 to 9,500 feet, is found the fourth class of ouumg
lands. They counsist of wet meadows of very ancient fire glades i in the subalpine

) : .
" forest. and of ground thinly stocked with open stands of that type of forest. In

the aggregate, 70,000 acres belong to this type of grazing lands..

The meadow portion consists of swampy, marshy tracts at the heads of streams
and of narrow ,springy margins fringing lakelets and tarns. They occur throughout
the reserve along all the main divides, but are more abundant and contain a larger
acreage than elsewhere in the following localities: Summit of Buffalo Plateau in
T. 9 8., R.11 E.; at the head of Stillwater River in T. 9 8., Rs. 14 and 15 E.; and
at the head of Clark Fork inT. 9 8., R. 15 E. These tracts, as well as the rest of
the class of lands to which they belo-ng, are of great importance in conserving and -
regulating the water conditiohs of the region. ‘iThey are, in effect, vast sponges,
absmbmg and holding back surplus flood waters early in-the season, and gladually
releasing the stored-up volumes as summer advances. A

The swampy arcas are devoid of arborescent growth except for scattered willows -
here and there. The dry tracts are either bave or thinly stocked with trees. When
timberless it is owing to past fires and deficient restockage, largely caused by the
prevailing low seed-producing capacity of the high subalpine forest. Few of the
tracts are pastured at the present time. Many of them are. inaccessible except to
sheep, which were formerly ranged in a few localities; but the marks of such sheep-
ing are now nearly obliterated. During the Indian occupancy the areas accessible -
from the National Park were used by the buffalo as summer ranges. They are dotted -
with the wallows and marked by the deep, well-worn trails of these animals. The
tough, close sward of grass and sedge which covers these tracts will bear a consider-
able amont of hard usage befqre becoming overgrazed; but owing to the important
part they occupy in the conservation and 1egulat10n of the outflow from the region
only a very limited amount of stock should be pérmitted, while the regulations
excluding sheep should be continued in full force, as at present. )

Th‘élargest area of available pasture lands in the reserve is included in the 5th
class and comprises the summits of the different plateaus and the true alpine regions
generally. ' In the aggregate, the class covers 156,000 acres. Most of the lands are
sitnated in that part of the reserve which lies east of Boulder River, and particularly
in Tps- 6 and 7 S., Rs. 18 and 14 E., Tps. 8 and 9 S., Rs. 18,19, and 20 E., embracing
tracts belonging to Lake and Beartooth plateaus. Other large tracts of this class
of lands occur in Tps. 4 and 5 S., Rs. 11 and 13 E., on the surhmits of West and East

Boulder plateaus. Smaller tracts are scattered along the crests of the higher divides.
9574—No. 2 ' '
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As a rule, lands of this class are difficult of access from the plains, from the

:foothill regions, and from the bottom of the canyons which bound or cut into

them. They lie at altitudes varying from 9,500 to 12,000 feet, and the grazing
season on them is short. The various plateau areas which 50 largely compose
them are broad summits of the great Archean uplift of the region, smoothed in
some localities,-eroded and roughened in others. They are bordered by ¢normous,
cliff-bound  canyons on most of their sides, and when they front directly®on -
the plains, as in the southeast corner of Beartooth Plateau, present extremely
steep slopes. In some places the surface is rolling, as on the summits of East
Boulder and the northern areas of the Beartooth Plateau; at other places it is
pitted with bowl-like or elongated depressions commonly partly filled with
water; at other points there are combs, ridges, and dome-like elevations of solid

“ nunataks” described

rock or heaped-up masses of bowlder drift, resembling the
as projecting above the surface of the arctic continental g]aclels Streams head

in the various tarns or in the springs with which the tracts are liberally supplied,

.and become important feeders of the rivers and creeks in the reserve.

Where not too closely sheeped in the past and where sufficient soil overlies

‘the rock or bowlder basement the land is covered with a close and very tough

sward of alpine and subalpine grasses and sedges, and in the height of the summe
is brilliantly bespecked with multitudes of many-hued flowers. Around the springs

. and points of seepage and in crevices of rocks grow tangled thickets of frutescent

willows, while on the more level and drier ground the herbaceous arctic willow,
rising scarcely 2 or, at the most, 3 inches above the surface of the soil, spreads
its thin mats and twigs along the grassy sward.

All the larger and more easily accessible of ‘these tracts have been pastured,

none very closély except the Beartooth Plateau areas in Tps. 8 and 9 8., Rs. 18, 19,

and 20 E., which have for many years been favorite sheeping grounds for flocks owned
in the vicinity of Red Lodge and in adjacent townships across the Wyoming line.
Everywheré throughout these sheep runs the land has been overgrazed, and coarse
alpine plants, worthless for pusturage, have either wholly or in part supplanted the
former grassy turf, or where other species of vegetation have not ‘usurped the-

‘ground the grass remaining has been eaten so close that only mere stubs remain.

Situated above timber line lands of this class are, of course, of no particular

Importance in the forest economics of the reserve. They have, however, a large and

far-reaching value as conservators and retainers of the precipitation on the region
and as regulators of the run-off. Their lakelets and tarns are effective natural

* reservoirs, and are so situated that by means of low embankments across their outlets
their storage capacity can readily be increased tenfold or more. Where lakelets
and tarns are lacking, or ivhere they have been drained by the erosion of the natural
‘dams at their outlets, mar shes and springy ground have taken their plq.ce and serve
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the same function in the regimen of the streams at their sources. The grassy turf
on the uplands and around the margins of the lakelets and tarns, and the tangle of
willows and heavy sward which spreads over the swampy and marshy tracts have:
the same beneficent influence and action on the water conservation in these alpine
areas that the forest cover has on the regions at middle elevations. The grass cover
eftectually prevents gullying and -excessive evaporation. If the grass is destroyed
gullying begins, the loosened material silts the hollows and depressions that hold the
lakelets, the water level is raised without corresponding elevation of the natural
embankments at their outlets, and finally the lakelets are levelled and drained. In
order that the grass cover of these tracts may remain intact and serve the important
purpose it now does, grazing will have to be closely watched and regulated. Sheep-
ing, whether in large or small bands, should be entirely prohibited, and the number
of cattle and horses allowed on the tracts shouald be restricted to the lowest possible
number., On the lands included in Beartooth Plateau and situated within the
area discussed, gullying is apparent as yet only in isolated localities and has not
proceeded to any alarming extent. But on the lands of the plateau across the
Wyoming line and in the region surrounding Beartooth Lake, the evil effects of

overgrazing, as displayed in the formation of gullies, are abundantly in evidence.
~ Great gullies are opening out in the slopes of the ridges hemming in this lake on
the west, the gullying following' exactly the lines of excessive sheeping. On this
particular tract a large band of cattle was pastured during the summer of 1903.
They were rather closely herded, and to escape flies and other insect pests were
accustomed to bunch up on comparatively small tracts near the lake. Where this

bunching occurred, as well as on adjacent areas which were being overgrazed in
" consequence, the turf was quite as completely destroyed as ever it was on bedding
places of sheep, showing that there are no essential differences in the effects
tollowing overgrazing, whether accomplished by cattle or sheep.

LAKES AND TARNS.

Bodies of standing water, other than marshes and swamps, cover 82,500 acres
of the reserve. Without exception they owe their existence to past glacial action.
Some occupy shallow basins and glacial cirques in the alpine areas, dammed and
held back by ledges of rock, or by walls of morainic débris across their outlets.
Others are situated in the bottoms of canyons and are formed and held back by the
remains of terminal moraines stretching across the valley. Most of them are
shallow and of small area. The ]a.rgésf in the reserve is Mystic Lake in T. 7 S.,
R. 16 E., covering 1,500 acres, situated in the canyon of West Rosebud Creek.
The lakelets are most numerous in the southern portions of the reserve, in the
high, extensively glaciated alpine areas east of upper Stillwater River, where they
are found by the hundreds, occupying shallow depressions in the great granite uplift -
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of the region. Rarely they lie singly; usually they are in groups of 4 to 7 or
more, connected. by little rivulets. Sometimes they are fringed' by narrow
belts of timber or lines of brush, but more frequently their surroundings are
hare rocks, or steeply sloping tracts of alpine meadow down to the water’s edge.
They are gradually disappearing, in part by silting from adjacent slopes, and in
part by deepening of their outlets. and consequent drainage. A large number
have disappeared in this way and now form tracts of mercly marshy ground.

The lakes of the reserve are of great importance, in view of future plans for
water storage. Scorcs of the small ones could be turned into large lakes by moderate
and not costly embankments across their outlets. All the streams heading in them
are feeders to rivers whose waters are utilized for.irrigation in the agricultural
districts in the lowlands, and there can-scarcely be any doubt that in course of
time these natural reservoirs will be enlarged and utilized to the utmost.

+

FOREST CONDITIONS.

COMPOSITION AND RANGE.

"The forest in the reserve is almost wholly coniferous, and is made up of the
following species: ’ :

Limber pine. ... ... ... i S Pinus flexilis
TLodgepole pine . ... Pinus murrayana
YellOW PIIE. - o - oo oot ot el Pinus ponderosa
White pine. ... ..o i Pinus monticola
‘White-bark pine .......... g Pinusg albicaulis
Red fir .. e Pseudostuga taxifolia
Subalpine fir /. ... . ... ... .. B Abies lasiocarpa
Engelmann spruce. - . .............. il Picea engelmanni

The deciduous trees are represented by aspen, cottonwoods, various species of
arborescent willows, hawthorn, wild cherry, and service berry.  The species of trees
with diameters exceeding 3 inches at the base occur in the following proportions:

Composition of forest in Absaroka division of Yellowstone Reserve, including trees of all species with basal
diameters of 8 inches and upward.

Per cent.
LAmber Pine. .. . oo 2.3
Lodgepofepine.......,........,..._._.._...__.' .................. R 45.6

Yellow Pine.. . ooeennneeeeean ., U IO . 005

r White pine. ... e - 0002
* White-bark pine..:................. . 5.8
Red fir. il 12.2
Subalpine fir ... ... R S 11.1
Engelmann spruce. ... ..ocomeiao.. e e e e 21.8
Aspen and cottonwood . ............. e e SO 1.6

Other species of broad-leafed trees, lessthan ... ... ... ...... .05
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The general arrangement and distribution of these species is simple. At
elevations of 5,500 to 6,000 feet limber pine, small proportions of yellow pine, and
. scattered-copses of red fir form thin fringes of forest, or, on northern slopes, fairly
well-stocked stands. From 6,060 to 8,000 feet lodgepole pine forms the great mass
of the forest. 1t occurs either in practically pure growths, generally closely stocked,
or mixed with red fir and Engelmann spruce; the red fir is particularly abundant
on dry, rocky slopes; the Engelmann spruce is most common alomg the canyon
" bottoms, in places with considerable seepage or where the lodgepole pine has
attained an age of 150 years and upwards. Above the 7,800-foot level the lodgepole
pine thins out and is replaced by white-bark pine, subalpine fir, and Engelmann
spruce, which together constitute the subalpine forest zome. . The broad-leafed
trees—aspen, cottonwood, and arborescent willows—are mostly confined to the
canyon hottoms, and are seldom found .above the 7,500-foot level.

The timber line is at an elevation of about from 9,300 feet on northern and
western slopes to 9,800 feet on southern exposures. It rises, however, as the eastern
edge of the reserve is approached, until in some places along the eastern verge of’
Beartooth Plateau it reaches 11,000 feet. Near the timber line Engelmann spruce
is found in greater abundance and vigor than any other species. Next comes the
white-bark pine, while the subalpiue fir generally occurs at lower altitudes.. Both
" the spruce and white-bark pine dwindle rapidly in stature as elevation is attained,
until at their uppermost limits they are mere depressed shrubs,

Within their altitudinal limits the species; except the white bine, are found in
the timbered area in all parts of the reserve. Their relative abundance, however,
varies greatly. The limber and yellow pines ‘are most common in the foothills in
the northern townships; the yellow pine, however, forms in all cases a very small
ratio of the timber in any locality and is practically lacking in all of the interior
- areas. The white pine occurs chiefly in the bottoms of Davis Creek, an aflluent of
West Boulder River, and in the Slough Creek bottoms in T. 10 S., R. 12 E. Itisa
very rare species.n either locality, only scattered trees occurring, set in mixed stands
of lodgepole pine, red fir, and Engelmann spruce. The white-bark pine is found -
throughout the subalpine zone. Usually it forms only a small proportion of the -
forest, but occasionally, as in the eastern portion of Hell Roaring Creek Basin, it
hecomes so-abundant as to constitute 75 to 85 per cent of the stands.

The lodgepole pine is very plentiful; it forms fully 75 per cent of the forests
below the subalpine zone, and, excluding the lower areas bearing red fir and limber
pine, will amount to 90 per cent. It frequently forms nearly or quite pure
growths, especially while in the sapling stage, and in mature stands where the
forest is beginning to assume its normal composition seldom falls below 35 to 30 per
cent, Its relative abundance and preponderance are wholly the result of past fires.

The red fir extends throughount the lower areas of the reserve. Tt occurs in
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smail stands of pure growth while in the sapling stage, and in more or less mixed
stands as mature age is reached. Lodgepole pine is its most common associate in
the mixed stands, with lesser proportions of Engelmann spruce, the red fir in such
situations forming from 15 to 30 per cent of the stand.

The subalpinc fir occurs most abundantly in the lower areas of the subalpine
forest. It is always set in mixed stands where it seldom or never exceeds 15 to 28
per cent. ' . _ '

The Engelmann spruce is found abundantly throughout the reserve. While the
species here properly belongs to the subalpine-forest fype, it occurs lower than 6,000
feet, following the streams in their downward course almost into the plains. In the
subalpine forest the spruce commonly occurs in mixed stands and forms from 15 to
45 per cent, occasionally rising to 75 per cent, of the growth, as in the lowest areas
of the subalpine forest in the eastern tracts of Hell Roaring Creek Basin. Where
the percentage of the species runs high it is always set in old-growth stands.

The composition of the forest is neither normal nor ultimate, but represents a
transitional phase due to the numerous fires which have devastated the region
for centuriee, particularly- during the last 200 years. The lodgepole pine is most
numerous because here it is a more abundant seed producer, and is better able
to adapt itself to the changes in soil and moisture ratio, and probably in chemical
composition of the soil caused by the fires. Burned stands, composed in part of red
fir and in part of Engelmann spruce, have been replaced by lodgepole pine in areas
where it originally formed only a comparatively small percentage. As the lodgepole
pine reaches maturity and the stands become more open through natural thinning it
will, in course of time, be largely displaced by red fir and spruce.

In the subalpine zone the composition of the forest is more nearly normal than
in the areas in which lodgepole pine prevails. The fires have here reduced the
percentage of Engelmann spruce, but.have not favored the increase of other species,
as the burned areas are either grassy or unforested, and the spruce is slowly spread-
ing and eventually, when fully established, will greatly exceed its present percentage
in the subalpine forest. ' '

¢

AGE AND SIZE OF TREES.

The greatest diversity prevails in the ages of the trees. Stands 15 to 20 years
old are associated with growths 75 to 100 years of age and with veteran stands 200
20 300 years old. This condition has een brought about by fire, the different ages
narking burns of different periods. Of the entire forest below the subalpine
zone 10 per cent is less than 50 years old, 50 per cent more than 50 and less than
120 years, while the remaining 40 per cent comprises veteran stands from 120 to
300 years of age. :
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Except in perpetually moist and rich soil the growfh of the treesisslow. Limber
pine requires one hundred and twenty to one hundred and fifty years to reach heights
of 30 to 40 feet, with breast-high diameters of 16 to 18 inches and clear trunks 12 to
15 feet in length. Todgepole pinein close-set stands averages 70 to 90 feet in length,
with breast-high diameters varying from 8 to 12 inches after one hundred to one
hundred and fifty years of growth. White- bark pine and other trees of the subalpine’
forest at high elevations are slow growing. To reach a breast-high diameter of from
10 to 16 inches, and a length of hole from 25 to 45 feet requires one hundred and
eighty to two hundred and fifty years. In similar. situations Engelmann spruce
requires from one hundred to one hundred and twenty years to attain équal dimen-
sions. In woist sitnations at low or middle elevations Engelmann spruce will reach
heights of 50 to 60 feet, with breast-high diameters varying from 16 to 24 inches in
one hundred and twenty to one hundred and forty years. The red fir is likéwise a
slow growing tree, owing to its habitat on dry and rocky soils. It requires from one

‘hundred and twenty to one hundred ana fifty years to attain breast-high diameters of
12 to 18 inches, with lengths of hole varying from 60 to 80 feet. - With the exception
of the lodgepole pine very little timber in the reserve develops any considerable
length of clear trunk. Limby and knobby boles with rapid taper and large crowns
are the common characteristics. The lodgepole pine, set in close-stocked stands from
the first, generally develops long, symmetrlcdl columnar txunks although it rarely
has a large diameter.

CHARACTER AND VOLUME OF MERCHANTABLE TIMBER.

The timber in the reserve, valuable for commercial purpeses, may be divided
into two classes: (1) Timber of sufficient dimensions and quality to furnish saw
logs, and (2) timber fit only for fuel, féncing, pole, railroad ties, and mine props.
The mill timber is present in much the smaller proportion, owing-to the prepon-
derance of the lodgepole pine, with its slender, pole-like growth, and the generally
low, stocky stature of the other species of trees.

More mill timber is obtained from the lodgepole pine than, from any other
species, owing to its a000551b111ty and abundance, and to its uniform distribution in
arveas having the most favorable climatic and soil conditions.

Next in volume comes Engelmann spruce. Although the total volume of the
species is less than one-half that of the lodgepole pine the volume of mill timber is
nearly 87 per cent of that of the pine, owing to the fact that the spruce of mill-timber
dimensions is chiefly an old growth and its yie‘ld‘ of saw logs is much greater propor-
tionally than that of the lodgepole pine. Inversely its yield of fuel and pole timber
is much less, amounting to only 83 per cent of that of the pine. The spruce is but little
used either for mill timber, fuel, or fencing material because the heaviest and best
stands of the species occur i'n localities iemote from transportation or demand.
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The red fir ranks next in volume. Its mill-timber yield is only 40 per cent of
that of the spruce, while its total volume is 55 per cent. Its volume of fuel and
pole timber is still more disproportionate, being only 14 per cent of that of lodge-
pole Apine, while its total volume is almost 40 per cent. These variations are due to
the fact that only a small quantity of the red fir is. found in veteran or middle-aged
stands, most of it being very young and unfit for commercial purposes. The red
fir is little utilized. Most of it is difficult of access, growing on rocky, steep slopes
‘or remote from transportation, and owing to the string{V and tough c¢haracter of
its timber is not very well liked.

The whitebark pine grows to mill-timber dimensions only in Slough Creck and
Hell Roaring Creek bottoms. It has not, so far as is known, been utilized in the
region for any purpose, but is included in the estimates because in the localities
mentioned it grows to the size required for saw logs. -

The white pine forms only an.inconsiderable portion of the mill timber. In the
Davis Creek region it is easy of access, and would probably have been cut out long
ago had the loggers in the West Boulder Valley been able to distinguish the tree from
the limber pine, which also occurs nealby and which, in close-set stands, much.
resembles the white pine.

The yellow pine is of still less Volume than the white pine. Owing to its occur-
rence in the foothills only, it has been logged wherever found, and most of it has
been cut out. The climatic conditions and its, general altitude are inimical to the
growfh and extensions of the yellow-pine stands. ‘

The yield of the mill timber varies from less than 1,000 feet B. M. per acre in
the higher areas and in the tracts adjacent to the foothills to 10,000 feet B. M. on the
tracts embraced in the bottoms of Davis Creek and middle West Boulder River, the
“Slough Creek bottoms, and portions of Buffalo Creek Valley. The highest yield
observed anywhere was in the lower subalpine areas on the east side of Hell Roar-
ing Creek Basin, where small tracts with veteran stands of nearly pure growth Engel-
mann spruce carry from 20,000 to 25,000 feet per acre. The diametral dimensions:
" of the mill timber are small unless the logs are cut from Engelmann spruce,
which will yield logs from 14 inches to 2 feet in diameter when squared. Logs
from other species are much smaller, the average for the reserve being scarcely
above 10% inches squared, and running from 10 to 15 logs per 1,000 feet B. M.

The yield of pole and fuel timber is comparatively large, owing to the close-set
character of the lodgepole-pine stands, which furnish more than 50 per cent of the
total volume. The yield of the subalpine forest zone is also considerable, when the
generally open character of much of the growth on these areas is considered. This
is owing to the preponderance of old growth in this type of forest, which often gives
a larger volume of wood on an equal area than do the closer set but less advanced
~ stands at lower elevations. The quantity per acre of pole and fuel timber varies
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from 500 to 900 cubic feet for the thinnest and most scattered subalpine stands to
3,000 and 4,000 cubic feet for the closely stocked, middle-aged lodgepole-pine forest. .
In some of the very heavily stocked areas in Slough Creek and Hell Roaring Creek
basins the amount rises to 10,000 cubic feet per acre. With the exception of Slough
Creck and Hell Roaring Creek basins little of the area carries fully stocked stands.
Notwithstanding rocky and comparatively barren soil, the region will be capable of
sustaining at least twice the volume of timber it now does, if fires are totally
suppressed, grazing and cutting restricted, and sheeping absolutely prohibited.

The total volume of mill timber in the Absaroka division, estimated on the
minimum basis of 8 inches in diameter, breast high, and 10 feet of available bole,:
with the proportions furnished by each species, is as follows:

Volume of mill timber in Absaroka division of Yellowstone Forest Reserve.

. Feet B. M.

Limber pine .. ..o, ieceeee--22 1,000,000
Lodgepole pine . ... o .o i R ... 434,000, 000
Yellow pine oo e . - 980, 000
White piné................. e e el 3, 550, 000
White-bark pine. ... . ee siaoieiaaio.. e . e.... 8,000,000
REA I+ - e e e e e e e e el 147, 950, 000
Subalpine fir ... oo ... A 1,000, 000

, Engelmann spruce . ... oo 376, 200, 000
Total .......... e e e 972, 680, 000

This gives an average stand slightly in excess of 2,190 feet B. M., per for-
ested acre. ’ ‘

The volume of pole and fuel timber in the Absaroka division of the resérve,
including the {voodlands, is as follows, basing the estiinates on diameters not léss
than 4 inches, breast high: ‘ ’ B

Folume of pole and fuel timber in the Absaroka division of the Yellowstone Forest Reserve.

. . Cubic feet.

Limber pine. .. ..ooo.ooool.s e e e 11, 235, 000
Lodgepole PINe - -« oo oot 511, 900, 000
Yellow pine ..o oveenaonnaenonn. P .1, 440, 000
White PINe . o oo e 300, 000
White-bark pine .. ........oocoo... e L 82,230, 000
O I P 76, 200, 000
Subalpine fir_ .. e 112,050, 000
Engelmann SPruce .. .. .. oooueiiiiiii e aiiaa i aa e i aa e ee o ou Laa s 155,100,000 -
Aspen and cottonwood ... ... .. L e 2,100, 000

S ) AU SOOI 952, 555, 000

The average volumé of pole and fuel timber is nearly 2,000 cubic feet per acre.
Counting 180 cubic feet of timber equal to 1,000 feet B. M., the average stand is
raised to 2,390 cubic feet per timbered acre. '
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CUTTING.

The logged and culled areas comprise 41,650 acres, of which 22,000 acres are
forested tracts and 19,650 acres are woodland. Probably all or a greater portion
of the woodlands, 37,200 acres, have been more or less culled during the last thirty
or thirty-five years, but many of the traces of the early cutting are now obliterated.
Except in the areas adjacent to upper Boulder River the cutting is confined to the
north, east, and south edges of the area discussed. Most of the cutting has been for
the purpose of obtaining mine props, fuel, and fencing material. A smaller quantity
has been used for railroad ties and burned for charcoal. _

In the valleys of Boulder and West Boulder rivers, 50 to 90 per cent of the
~sizable red fir, spruce, and lodgepole pine was cut in 1882 or 1883, or possibly in
1881. The cutting extended south from the north line of the reserve up the West .
Boulder 2 or 3 miles and up the Boulder 10 or 12 miles, while comparatively little
timber appears to have been taken out of the valley of the East Boulder. Cutting also
took place on Boulder River near its head and is still actively carried on. Inaddition
to this, a small sawmill is now established a few miles below the former 'camp of Inde-
pendence. A small sawmill is established in the valley.of the East Boulder, about 3
miles south of the north line of the reserve, and another in the middle Stillwater
drainage in T. 5 N., R. 15 E. These mills are small and as yet have made little inroads
on the forests in their respective localities. From the East Boulder, skirting the foot
of the range around to the Rocky Fork drainage the forest has been cut and culled
from 10 per cent to total. The cutting has been confined to a narrow strip and is not
in a continuous belt. A large portion of the timber taken here within the past six or
- seven years had been fire killed. TIn the Rocky Fork Creek drainage the cutting area
extends 3 to 4 miles up the two ‘forks of the stream. A great deal of timber has
been taken for mine props in the coal mines at Red Lodge, for fencing and fuel for
the ranchers, and for cordwood for the lime burners in T. 8 S., Rs., 19 and 20 E.
Here much of the timber cut had been fire killed. ‘

Around Cooke City in T. 9 8., Rs. 14 and 15 E. 7,000 acres have been logged or
culled, the cut varying from 10 per cent to total. The cutting was for the purpose
of supplying mining timber to the various properties around Cooke City, fuel to
stamp mills which formerly milled the ores of that region, and charcoal to one or
two small smelters which have long since ceased operations. Very'little cutting is
going on there at present, merely enough to supply fuel to Cooke City and timber
to the few miners doing assessment work. In the southwest corner of the area
discussed, in the Crevice district, there has been some cutting for mining timbers and
fuel, but the cut has been small. Various other tracts in the reserve have been cut
over and culled, but the total amount removed has been insignificant. The large
body of the forest at middle elevations and nearly all of the subalpine stands have
not been touched by the ax.
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No attempt has been made to leave the cut-over area in clean condition. There
has been no piling' of tops, except on the areas cut over since the ranger patrol of
the General Land Office was established. However, much of the cut-over area,
in the Boulder drainage especially, has been burned over and the tops and limbs
thus removed. In general the cutting itself has caused no particular damage to the
forest floor nor to the young growth. Most of the cut timber consisted of lodgepole
pine, and owing to its abundant and rapid reproduction the logged tracts, where not
run over by fire, are promptly restocking. = There is one exception te the rule noted,
namely, at Cowles mining camp near Haystack Peak. This camp is only 700 or 800
‘feet helow timber line. The supply of timber in the immediate vicinity is limited,
while the consumption, although not rapid, is constant. Here the steep hillsides
are being tdtally denuded by the choppers and, with the limited and slow restockage
of the subalpine forest, a long time must elapse before new stands replace those now
being cut. 4 - : .

Most of the timber is exceedingly difficult of access and can only be taken out
of the reserve with much labor and expense. Kxcept for local use, or unless means
of transportation through the National Park are provided, so as to reach the heavy
‘stands in Slough Creek and adjacent basins, the bulk of the forest will remain uncut
for a century or more. Boulder and Stillwater rivers and-Rocky Fork Creek are
drivable during high water, but these streams are sunk in deep, rocky canyons, and .
the amount of timber accessible by way of them is small.

BURNS.

The areas burned over during the last thirty-five. or forty years aggregate
138,410 acres. The tracts are of Varying extent and occur in all portions of the
area, but more particularly in the northwest quarter, in the Boulder, Rosebud, and
'Rocky Fork drainage basins. - They are of smaller extent in the southern third of
the area, although by no means wholly lacking.

As far hack as its history can be traced the forest has been more or less devas-
tated by ﬁfeé, its age and composition proving that these were very common and
of wide extent during the Indian occupancy of the region. The large preponder-
ance of lodgepole pine, is wholly the result of these fires, the great complexity and
variation in the age of the stands indicating successive ones during centuries. Not
less than 70 per cent of the forest land has been burned over within the last one
hundred and twenty years, showing that since the coming of the white man there
have been more fires than when the Indian held possession. In the last.twenty-
two years 24 per cent of the forest area has been burned, while during the one
hundred and thirty years preceding about 45 per cent was swept by fire.

The forest fires in this region are remarkable for their destructive force and
intensity. Here and there are uneven aged stands, where extremes in age and a



28 ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

mixed composition prove that occasionally the fires did not consume or kill the entire
stand. But as a rule most of the older fires made a clean sweep, and in nearly every
instance the fires of modern date have done the same.

The destructiveness of the fires is due to the great quantities of litter which

accumulate during the process of natural thinning, and also, to a lesser extent, to the
character of the ground cover.. Duff; or humus, is nearly lacking, except on a few of
the northern slopes, and plays no particular part in the spread and intensity of the
fires. The general ground cover consists of moss, usually a thin layer 2 or 3 inches
in depth, a slight sprinkling of pine needles, low shrubs, mostly species of huckle-
berry, and more or less of a grassy turf or sward. During the dry season all this
material burns readily, but does not make a hot or high flaming fire. 1t is different
with the litter. The great mass of dry or partly dry wood of which it is composed
makes hot and flaming fires, consuming or killing all live timber. The litter is
- derived in part from unconsumed débris left behind after previous fires, and in part
from trees killed by excessive stockage and consequent overcrowding. The dense
stockage is a sequel to fires and one of the phases of reforestation. When a
tract of forest situated below the upper sﬁbalpine areas between the 8,000 and 6,500
foot levels is destroyed by fire lodgepole pine almost always follows as the primary
restockage in at least 98 per cent of the cases. " It is always set exceedingly close,
having 10 to 20 scedlings to a square foot of ground in favorable situations. The
“close-set trees develop long, slender shafts, and as the stand becomes older the natural
process of thinning begins. The final result is that when the stand reaches 80 to
100 years in age it is filled with long, slender dead trees, and is a veritable tinder
box. Most of the stands of the ages mentioned are choked with such accumula- -
tions of dead and fallen timber. Further additions to the inflammable material are -
furnished by the wreckage of the former forest, as often in a forest through which
fire has run there is left Standing a mass of seasoning timber, although every tree
may be killed. Gradually the fire-killed trees are thrown down by the wind,
forming great tangled masses of kindling wood for future fires to feed on, All
of the destructive fires of recent years appear to have originated, or at least to
have gained headway, in the débris that litters the close-set lodgepole-pine stands,
and as these constitute the great mass and hence the most valuable portions of the
forest, they need to be particularly guarded.

RESTOCKAGE.

In t};é subalpine areas young growth is almost everywhere scanty, whether
~ as restockage after fires or as the ordinary renewals in the growing forest. The
grassy openings made by fires during the Indian occupancy are very slowly giving
'way to a young growth of spruce and white-bark pine. A potent cause for the
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scantiness of the young growth in the subalpine forest is the low ratio of cone
and seed production, characteristic of all subalpine trees when growing at high
elevations. Some of the species, as the white-bark pine and subalpine fir, do not
readily bear cones norsmature their seeds at any altitude in this region, and as most
- of the subalpine tracts are situated well above the limits of growth for the lodge-
pole piné, this tree, with its abundant seed production, does not become a factor in
the restockage. The most prolific of the subalpine trees is the spruce, which in
time is bound to form the larger proportion of this type of forest, and will be
followed by the subalpine fir as taking second rank. The great snow banks, which
cach season pile up at these altitudes, likewise hinder restockage, .as they bend
and break multitudes of young trees beyond recovery.

The uppermost line of forest presents a ragged and wavy line, apparently
advancing and receding from time to time, but there are no very definite indications
of any change in the altitudinal limits of the general timber line within the life of
the present forest. If any changes are now taking place they are wholly in the
direction of an upward movement—that is, there is a tendency toward higher
mean temperatures and less precipitation in the subalpine and alpine areas, with
‘corresponding elevation of the timber line. - '

In ‘the great mass of the forest between the low levels occupied by the wood-
lands and the subalpine zone reproduction is abundint where not interrupted by
repeated fires over the same area. In the veteran stands where the composition of
the forest approaches normal—that is, a preponderance of Engelmann spruce at the
upper and intermediate levels and of red fir at the lower, young growth is present
in sufficient quantities to maintain the density of the stands and their present com-
position. In the veteran stands composed of lodgepole pine young spruce and red
fiv are gradually regaining ground that they formerly occupied. In young and
middle-aged stands the lodgepole pines are sct so close that there practically can be
no additions of any other species. The restockage on ground denuded by fire is
nearly always composed of lodgepole pine, unless the tract is situated at low
elevations where well-advanced growths of red fir prevailed on adjacent areas and
lodgepole pine formed but a small percentage. In such cases the young growth
is chiefly red fir. On tracts denuded by logging operations mixed stands composed
of red fir, spruce, and lodgepole pine are apt to come in from the first, even if the
pine forms the larger proportion of the surrounding forest. In some cases, at
the lowest altitudes, aspen comes in and forms extensive and long persistent
growths, whether the tract was denuded by fire or cut. The general rule,
however, is that where openings are made in the forest either by fire or ax
between altitudes of 6,400 and 7,900 feet, the species of inferior value, here the
lodgepole pine, will form by far the largest percentage of the restockage, and will
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continue to occupy the ground until, in the process of natural pruning and
thinning, the more "valuable and less tolerant red fir and spruce succeed in
reestablishing themselves.

Openings made by fire are always more favorable to a larger per cent of lodge-
pole pine in the restockage than is the case where cutting has thinned or destroyed.
the stands. The cause for this is principally the destruction of the cover in the
former case and its conservation in the latter, affording a proper germinating layer
or seed bed for the seeds of the red fir and spruce, which in this region apparently
need some such cover. Where fire destroys a restockage growing on a tract burned
over fifteen or twenty years previously, some changes occur in the soil extremely

_inimical to any subsequent reforestation. Tracts of this-sort are likely to become
brush covered, and a decade or two may pass before forest growth again appears on
them. Burns of this sort occur in the northwest and northeast quarters of the
area. The common brush growth in such cases is composed of Ceanothus veluti-
nus and Shepherdia canadensis.

Reproduction in the woodland areas is slow and sparse as a rule. The heavy

grass cover more or less prevents germination of seeds of the coniferous trees com-
posing the stands, and none of these species is at all prolific in seed production in this
region. Exceptions to the general scarcity of seedling and sapling growth in the
+ woodlands occur in T. 7 S.; R. 18 E. Here tracts, formerly grass covered and
aggregating- 9,000 or 10,000 acres, have within the last thirty or thirty-five years
been transformed from woodland to forest, with close-set stands of lodgepole pine
and aspen, which have spread out from the forested mountain region in the township
adjoining on the south.

TOWNSHIP DESCRIPTIONS.

IN THE ABSAROKA DIVISION.

TownsarP 2 SourH, RaANeE 14 Hasr.

Topography.—The central and eastern portions of this fownship comprise masses
of very steep and broken ridges, with an altitudinal range between the 5,000-foot
and the 6,000-foot contours. In the extreme northern and in the western areas
the ridges sink into a rolling foothill country intersected by numerous shallow
ravines, The township forms the extreme northern end of the Yellowstone Forest
Reserve, and its system of ridges and spurs represent the northernitefmination
of the great mountain masses which constitute the eastern portion of the Boulder
drainage in the central areas of the Absaroka division. '

Mining.—None. '

Soil.—Here and there in the valleys the soil is a gravelly loam. In some places

it congists of clay and gumbo.



TOWNSHIP DESCRIPTIONS. 31

Agricultural adaptability.—Along the west line of the township in the Deer.
Creek drainage there are small tracts of tillable land. In general the region is much
too rough and rolling to be cultivable, and lacks water for irrigation.

Grazing capacity.—The western and northeastern areas, composed chiefly of
thinly stocked woodlands or of tracts devoid of trees, are suitable for stock ranges.
Portions have long been used as sheep runs and have been more or less badly
overgrazed . '

Drainage conditions.—The outflow originating in the township is of small
volume, and is carried by upper Deer Creek. Most of the runs and ravines are dry :
daring summer and fall.

Towns and settlements.—None.

Forest conditions.—The forest is composed of red fir, limber pine, and lodgepole
pine, red fir being the prevailing species. On the northern slopes the stands are
set close; elsewhere they are thin and scattering. Fifty per cent of the forest con-
sists of young sapling stands—reforestations after fires that burned thirty to fifty
years ago. The timber is difficult of access.

Woodlands.—The woodlands comprising the foothill region or tracts below the
5,500-foot contour carry a thin and scattermg growth of limber pine, yellow pine,
red fir, aspen, and cottonwood. The growth possesses only a fuel value.

Outtm,(/.—Small quantities have been culled for farm use in various places along
the north and west lines. \ )

DBurns.—Six or eight years ago extensive fires in the central portion of the
~ township laid waste large blocks of red fir and lodgepole pine, and destroyed most
of the standing timber on the tracts burned over.

LReproduction.—Reforestation is scanty on the more recent buma The tend-
ency is toward brush growth instead of timber. Red fir is the prevailing species
in the restockage. On tracts burned over thirty or forty years ago close-set
stands of red fir are coming in abundantly.

Undergrowth.—Light,

Litter.—On the burned-over tracts litter of dead and fallen and pa,ltly
consumed timber is abundant; elsewhere there is little of this material.

- Humus.—None.
Classification of lands i T. 2 S., R. 14 E.

_ Acres,
Forested .. ... il e e 9, 540
CWO00ded . . e e 5,700
NONtImbEred . . . ..o e 7,800
Badly burned. ... . 3,800
Logged - - ool None.
Agricultural .. Lo 1,000
Grazing (including woodlands) ........___... e el 8,700

Bare rocks. ... iieieiaeeeaia... 1,009
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Totad stand of timber in T. 2 8., R. 14 E.

Species. Mill timber. * PO]’S;%?)(:rmel To?lli "lyioulllll)ltl:lf of
Feet B.M. Cubie feet, Cubic feet.
Limber pine: .o o.oo oo e 3,000, 000 3, 000, 000
-Lodgepolc pine ...... O [ 3, 000, 000 3,000, 000
Yellow pine . ... ... ool il 800, 000 500, 000 644, 000
Red firo o ... .. e eeeeecaeceaaan 9, 000, 000 5, 000, 000 - 6,620, 000
Engelmdnn 5] 0 10 . 550, 000 400, 000 499, 000
Total oo et 10, 350, 000 11, 900, 000 13, 763, 000

Composition of forest in T. 2 8., R. 14 E., including trees of all species with basal diamelers of 8 inches and

upuard. B
Per cent.
Limber pine . ..o oo o iili.o.L e e e e 15
Lodgepole pine ...... S
Yellow Pine o oo e e .3
Red fir e el 56.7
Engelmann spruce . ... ... e iiiiiiiil.. 3

TownsHIP 83 SOUTH, RANGE 1O EAST

- Zopography.—The portion of this township within the limits ot the reserve has
an area of 15,360 acres, consisting” moatly of extremely steep, rough, and rocky
crests, peaks, and slopes with deep and narrow intervening canyons. On the north
and west the township is bordered by the levels of the Yellowstone Valley, from
which, ‘beyond an intermediate narrow strip of broken foothill region, the moun-
tainous areas rise with steep, bold fronts to elevations of 10,000 feet. The summits
of the ridges generally are narrow, and together with the upper slopes and their
numerous precipitous rock escarpments, show everywhere deeply fissured, rapidly
crumbling strata.

Mining.—None. . :

Grazing capacity.—The grazing areas of the township at the lower elevations

“consist of small parks and openings, scattered glades at the heads of the canyons,
bare grass or sedge-covered ridges at or above timber line, and tracts temporarily
deforested by recent fires; in all, 800 acres.

' Agricultural adaptability.—No portion of the township is suitable for agricul-
tural operations. The valleys are too narrow and stony, the slopes too high and
steep, and, in general, the elevation too high.

Soil.—Generally thin, stony, and bowlder-strewn throughout.

Drainage and watershedding capacity.—The higher areas of the township shcd
large‘ quantities of water, many of the high northern slopes carrying snow throughout
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the summer. Much of ‘the precipitation, however, is lost in the talus and débris
which litters the valley bottoms and the slopes. The chief drainage channels are
Deep, Suce, and Mission creeks, the waters of which are more or less utilized for irri-
gation purposes.

Towns and scttlements.—None. ‘

Forest conditions.—The forest generally is thinly stocked, with the exceptlons
of lodgepole-pine stands at middle elevations and small tracts of mixed growth along
northern slopes hordering Mission Creek in its upper and western portions. Fifty
per cent of the forest is composed of young growth 30 to 50 years old—reforestations
after fires which burned that long since. All the slopes directly fronting on the
Yellowstoné Valley up to 7,000 feet bear stands composed of red fir to the extent of
95 per cent, mostly of the common, slender, eastern Montana type. The forest in
the upper portions of the canyons and on the higher slopes is composed of stands of
lodgepole pine, often 95 per cent pure, alternating with mixed stands of subalpine
fir and Engelmann spruce, all of small size, even when of mature growth. The
forest along the high crests and near timber line consists of more or less scattered
trees of subalpine fir, white-bark pine, and Engelmann spruce, stocky and stunted
in growth. As a whole the forest in the township is too small for mill timber, and’
is valuable chiefly for fuel, and most of all for the stability it imparts to the steep,
loose, crumbling, and sliding mountain slopes that make up the larger portion of
the township. All of the timbered areas are difficult of access.

Cutting.—Small quantities have been cut here and there on upper Suce and
along the middle areas of Mission Creek.

Burns.—Burns have been frequent and extensive, both in past and in present
times. All the young growth 30 to 50 years old, both of lodgepole pine and of red
fir, as well as the old and mature, pure-stand, lodgepole-pine growths, mark clean-
burning fires of various ages. The burns of recent-times, swept clean of forest and
not yet restocking, aggregate 8,800 acres.

Reproduction.—Reproduction is slow and deficient on all the recently burned-
over ground and also throughout the thin and scattered subalpine forest. On areas
hurned over forty to sixty years.ago young growth is abundant and is composed of
red fir and lodgepole pine, set close and fully stocking the ground. In the mature,
or partly mature, forest young growth is present in moderate quantities, sufficient
to maintain the present density of stands.

Undergrowth.—On the burned-over slopes which are not yet 1e101estmg, brush
growths composed chiefly of Ceanothus velutinus are abundant. In the close set
sapling stands of red fir and lodgepole pine undergrowth is practically lacking.
Throughout the older forest there is a- moderate amount of scattered undergrowth
composed of juniper scrub, alders, willows, and mountain ash.

9574—No. 29—04——3
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Litter.—Abundant except in the subalpine areas. It consists of dead-and-dowu.
timber, in part the unconsumed débris remaining after fires and in part trees killed
by crowding in the close-set lodgepole pine stands.

Humus.—None, or at the most a thin topping of moss and pine needles in the
older forest. ' _ '

Snow and rock slides.—Frequent throughout all of the higher areas of the
township, as shown by the accumulations of débris in the bottom of the canyons.

- Classification of lands in 1. 8 S., R. 10 E

) Acres.
00 17 MR .. 6,560
Nonforested - - .. oo e meeaeanaan 8, 800
Badly burned - o ..o et s 3, 800
Logged (culled) .. iieeiiieeaan. 250
Agricultural . - ... el None
L5 2 O s 1, 000
BATE TOCKS - ottt et e e 4,000
Total stand of timber in T. 8 8., R. 10 E.
- ' species. " Mill ttmber, | POlg ARG fuel | Totat volume of
Feet B. M. Cubic feet. Cubic fect. i
Lodgepole pine . ... i 1, 600, 000 *4, 500, 000 4, 788, 000
White-bark pine. ... ... eeiiiiiiiao 800, 000 800, 000-
Red fir .o 1, 200, 000 2,000,000 | 2, 216, 000
Subalpine fir ... ... ...l S PO 800, 000 800, 000
Engelmann spruce ... ... ..oooioioo.. 2, 600, 000 550, 000 1, 018. 0600
O DR 5,400, 000 8, 650, 000 9, 622, 000

Composition of forestin 1. 8 8., R. 10 E., including trees of all species with basal diameters of 8 inches and

upward,
) . Per cent,
Lodgepole pine ........ e e e e e e e e e eeeaemmaen 60
T WhIte-DATK DITIE - o e o oo e et e e e e e e e 2
Red AT . L e 28
Subalpine T ... e e 5
Engelmann spruce ... .. el 5

Townsuip 3 SourH, RANGE 11 EasT.

Topography.—All of the township with the exception of the northeast quarter
and a portion of the southeast quarter consists of a rough, deeply sculptured mass
of mountains, which in the most elevated portions attains altitudes of nearly 10,000
feet. The ridges and spurs are narrow, rocky, steep, and precipitous, crowned -
with serrated and pinnacled crests. The canyons, generally contracted and cliff-
bound, -are littered with great accumulations of bowlders. The northeast quarter

of the township comprises a rolling foothill region, ih which narrow creek val-
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leys and . swales separate long easterly and westerly combs and ridges. The
southeast corner of the tract is chieﬂy comprised in the valley of West Boulder
River, a depression 600 to 700 feet below the swmmits of the inclosing ridges,
here broad and open, but near the south line of the township contracting into a
canyon. )

Mining.—None,

Soil.—Throughout the mountain areas the soil is thin and stony, and the surface ’
is littered with bowlders. In the foothill region in the northeast quarter of the
township the swales and creek hottoms have a deep, rich, loamy soil, while the
ridges generally are stony and strewn with great masses of bowlder drift. The
bottom lands in West Boulder River have a thin, loamy soil, resting on clear
gravel and boulder drift. :

Agricultural adaptability.—The swales and creek bottoms in the foothill
region and the bottom lands in West Boulder Valley are agricultural in charac-
ter and are occupied and in cultivation wherever irrigation is possible. The
mountain areas contain no agricultural lands.

Grazing capacity.—All of the northeast quarter of the township that is not
susceptible of tillage and that does not bear forest is grazing land. Small tracts of
grass land also occur in the valley of the West Boulder and as scattered glades along
the creek bottoms throughout the mountain areas. In the aggregate the grazing
lands comprise 3,500 acres. :

Drainage conditions.—The run-off is abundant. Small pools and springs are
numerous at the heads of the canyons. Many of the high northern slopes hold banks
of snow throughout the year. Much of the run-off sinks and is lost in the steeply
upturned and deeply fissured limestone strata of the region, and in the vast morainic
accumulations in the larger canyons. Where conditions are favorable the streams
are utilized for irrigation purposes.

Snow and vock slides.—Common and frequent at all seasons. Enormous masses
of overhang, mostly fissured and rapidly crumbling, occur all along the higher sum-
mits, while the talus slopes are loose and sliding on substrata of wet, clayey mud.

Towns and settlements.—There are no towns. Settlers are living on the culti-
vated areas in the northeast quarter of the township and in the West Boulder
Valley up to the south line of the township.

Lorest condzt_@mw.—-V\ch the exception of the lower areas in the canyon of Davis
Creek, a tributary of the West Boulder entering along the south line of the town-
ship, the forest is composed of stands thinly stocked, in so far as relates to the mature
forest. Small tracts of the slopes adjacent to the foothill region carry moderately
well-stocked stands of sapling red fir, which is the prevailing species in all the lower
areas of the northern portion of the tbwnship. The foothill region is sparsely
stocked with scattering stands of this species along the creek bottoms and on northern

oY
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slopes of the combs and ridges. In the interior portions of the township lodgepole
pae, Engelmann spruce, and subalpine fir form the forest in the valley bottoms and
at middle elevations. At higher altitudes the lodgepole pine thins out and is replaced
by white-bark pine. The forest is much broken and irregular, owing to the many
small burns and bare rocky expanses devoid of soil that occur everywhere in the
region. All ages of growth are represented, from pole stands 30 to 40 years old to
mature stands 150 to 200 years old. One-fourth of the forest is less than 100 years
old. The heaviest stand, and the most prolific in mill-timber dimensions, occurs in
the Davis Creek bottoms along the south line of the township. It yields from
5,000 to 10,000 feet B. M. to the acre and is composed principally of red fir 120 to
175 years old, with small ploportlonb of spruce and the western whlte pine (Pinus
monticola). ‘

Cutting.—The stands in West Boulder Valley were cut and culled 75 per cent
at the time of the Northern Pacific Railroad ‘construction to furnish tie timber.
Small areas in the foothills have also been cut over to supply local demands for
fuel and poles.

Burns.—Small areas of burns, 6 to 20 years old, are scattered throughout the
forest. The largest tracts of burned forest are situated in and contiguous to West
Boulder Valley. They comprise in the aggregate 3,200 acres, and are practically
clean burns, all the timber having been either consumed or killed.

" Reproduction.—Reproduction is slow and deficient on all the higher slopes and
summits. It is' moderate at middle eleva'tions except on the burns, where, outside
of West Boulder Valley, there is little or no young growth. On the burns where
restockage has begun lodgepole pine is the leading species. In the foothill
region and on the slopes fronting on those areas red fir is the predominating
species. In the mature forest there is a moderate amount of young growth com-
posed of the same-species which form the old growth. -

Undergrowth.—The undergrowth is scanty. It is com posed of willows, alders,
juniper scrub, and the like.

Litter.—Litter is abundant in the more vigorous and close-set stands; else-
where there is little. It is chiefly composed of the unconsumed débris from
former fires and of trees killed by overcrewding. -

Humus.—On northern slopes a thin cover of moss and pine needles.

Classification of lands in T. 8 S.; R. 11 E.

) ) Acres.
Forested ..o i 10, 160
Nonforested . ... e e 12, 880
Badly DUINEd - - - o et e e oo 3,200
71 1, 600
Agricultural ... ...l e i 1, 800
Grazing - o eeiii e e et e 3, 500

Bare TOCKS .. .. e e e e 4, 380
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Total stand of timber in T. 3 S., R. 11 E.

Species. ) Mill timber. Pol{ei:lr))sgrfuel TOE}} :gllll)%f of
) Feet B. M. . Cubic jeet. Cubic feet.

Limber pine ..o ..eooi e e e e 80, 000 80, 000
Todgepole pine____..._......... s 1, 500, 000 1, 800, 000 2,070, 000
White PINe ..o e 500, 000 300, 000 _ 390,000
White-bark pine -« oo oo e . 500,000 500, 000
Red it oooiio il a2l oo 21,000,000-) 12,000,000 | 15,780,000
Subalpine fir ..........__ I P 4, 000, 000 4, 000, 000
Engelmann 8pruce. ... ...occeueeeooi i iienaiaaaaaa.s 6, 500, 000 5, 000, 000 6,170, 000
) D . 29,500,000 | 23,680,000 28, 990, 000

Composition of forest in T. 8 8., R. 11 E., including trees of all species with basal diameters of 8 inches cmd.

upward.
. .. X Per cent,
Limber pine . ..o e iiaa ol S 0.2
Lodgepole pme ................................................................ 10. 8
White pine ... .. ... iool... e g = e e e e s i
White-bark pine . .......oooooooveao.- P 3.9
L e 62
Subalpine fir ... aieeei . . 15
Engelmann spruce .....................0 S N e 10

Towxsurp 3 SoutH, Raner 14 East.

Topography.—This township comprises a mass of steep,. precipitous spurs and
ridges rising to altitudes of 7,200 feet, which maxk the northern terminations of the
mountains of the Boulder drainage. It is drained partly by Deer Creek, and partly
by East Boulder River.

Mining.—None. o

- 80il.—Gravelly loam, clayey and gumbo-likesn places.

Agricultural adaptability.—None.

Grazing capacity.—Small tracts in the western areas, chiefly deforested hillside,
are grassed over and furnish limited areas of pasturage.

Drainage conditions.—The run-off at the time of the spring bleak -up is large,
but, owing to the very steep and broken character of the region, does not last long.
During the summer the creeks and rivulets heading in the tract are either dry or
carry only an insignificant amount of water.

Snow and rock stides.—Frequent in the central areas of the tract.

Towns and settlements.—None.

Forest conditions.—The stands are very much broken and scattered owing to
the rocky ground and the extensive fires that have invaded the region. The

v
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higher areas bear stands of lodgepole pine, mostly in the sapling stage. At middle
and lower elevations red fir is the leading species, 50 per cent of the timber being
sapling growth.

Woodlands.—The southeast and the northwest corners of the township are
lightly stocked with timber and constitute woodland. The growth consists of limber
pine, scattered yellow pine, and copses of red fir.

C’uttz'ng\.—None. v _

Burns.—FExtensive fires have run throughout the central and western areas.
They date back six or seven y2ars, and have destroyed all of the timber on the areas
where they burned. _ .

Reproduction.—Deficient on the burned-over areas; abundant elsewhere.  Red
fir prodominates in all the young growth. .

Undergrowth.—Scanty. '

Lztter.—Abundant on the burned-over ground.

FHumus.—None.

Classification of landsin T. 8 8., R. 14 E.

i . - Acres
Forested ............ e e e e meeeecaeaeaoas 7,060
Wooded. .. ieeiiieeeiaa 2, 800
Nontimbered -« . o oooeome oo 13,180
Badly DUMEA . - -« e e e e e e e 9, 500
04T PR None
Agricultural - .. e iiiiiaeailill None.
GITAZINE - - o e ettt e i e e e e 1, 680
Barerocks .. .o el 2,000
- Total stand of timber in T. 8 S., R. 14 E.
Species. ‘ . Mill timber. p oltehi’;%(;rf:uel TOtaalll %21111113%15 of
) Feet B. M. Cubic feet. Cubic feet.
Limber Pine . ..o i el R 1, 300, 000 1, 300, 000
Lodgepole pine - ... 1, 500, 000 1, 500, 000
White-barke PIne .-« oo icoiiam el 300, 000 300, 000
RA AT - e eeemeemee e e SRR 12,000,000 | . 4,000,000 6, 160, 000
. Engelmann spruee .. ... ..ol oaiiiiiillL 300, 000 100, 000 154, 000
Total. oo e e 12, 300, 000 7, 200, 000 9, 414,000
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" Composition of forest in T. 8 S., R. 14 E., including trees of all- species with basal diamelers of 8 inches and

upward. ]
Per cent,
Timber pine ..o oo il s 8
Lodgepole pine ... oo e el 35
White-hark pine ... ...t e eaeeaean 1
Yellow PIne. .. ..o et - Scattered trees
Redfir_ ... ... ... e e e e e et 53
) Subalpinefir.._ ... ... ... ... Ot .2
Engelmann spruce ..... E e e e e 2.5
Aspen and cottonwood ___.. .. ... ... e R TR VRO .3

Towwxsurr 8 SourH, RANGE 15 Easr.

Topography.—This township comprises a tract of counﬂf‘y situated at the head o/f
Bridger and lower Deer creeks and forms the termination of one of the long northerly
spurs which stretch out from the great mountain masses in the Boulder drainage to
the south. It possesses a very rough relief, the entire township, with the exception
of a narrow strip along the east iine, being a succession of steep, rocky ridges and
narrow, cliff-bound canyons. The altitude varies from 5,600 to 7,000 feet. ’

Mining.-—None. ‘

Soil.—Gravelly and clayey loam.

Agricultural adaptability.—The township contains no tillable land owing to its
 exceedingly rough surface. ,

Grazing capacity.—The southeastern and northern areas are in part well grassed
and have long been used as pasture grounds, chiefly for cattle, and, to a lesser extent,
for sheep. The pasturage is mostly bunch grass and has not been seriously over-
grazed in any locality. ’

\ Drainage condetions.—The outflow from the to;s"'nship- is carried by Bridger
and lower, or East Deer, creeks. The multitude of runs and ravines which intersect
the tract are mostly dry throighout the greater part of the year. The total run-off ;'
on the areas embraced within the tract is of insignificant volume. ,

. Snow and rock slides.—Not infrequent in the central portions of the tract along
the steep slopes of lower Deer Creek.

Town and settlements.—None. )

Lorest conduetions.—The forest consists of red fir and limber pine at lower
elevations with tracts of lodgepole pine at the highest altitudes. In general the
stands are thin, and are scattered as copses of varying extent over the rocky slopes.
Here and there at the head of Bridger Creek and in the middle areas of the Deer
Creek drainage are a few close-set stands of red fir. The red fir growth is largely
composed of mature stands, while the lodgepole pine is chiefly in the pole and sapling
stage.
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Woodlands.—The extreme eastern and parts of the northern areas are thinly
stocked with red fir and limber and yellow pine, and constitute woodlands.  Climatic
conditions in part, but chiefly often repeated fires during the Indian occupancy of
the region, are the causes of the thinly stocked conditions of the woodlands.
Most ‘of the area is capable of supporting moderate stands of forest.

" Cutting.—Small areas along Deer Creek in the northern portion of the town-
ship have been cut over to supply local demands.

Burns.—The burned-over tracts are mostly confined to the southwest quarter
of the township in the lodgepole pine stands, and are eight to ten years old.
The destruction of timber on them: has been complete.

LBeproduction.—Scanty in the woodlands and in the lodgepole pine growths
as well as on the burned-over areas. Young growth is abundant in the red-fir
stands, and is composed almost wholly of this species.

Undergrowth.—Very light. .

Litter.—Abundant on the burned-over tracts; little in other localities.

Huwmus.—None.

Classification of lands in T. 8 8., R. 15 E. *

Forested. . __..... . _._...... e ieeeeaaas ... 11, 040
Wooded - ..o oo i N 3,800
Nontimbered ... ..o et 8, 200
Badly BUrBed . ... o e e e e ... 3,000
Logged (culled) .....ooioieonnioo s I :
CAgricultural Lol e None.
Grazing - e iiiieaaans | R, 4,200

Bare rocks . ... i <.. 1,000

Total stand of timber in T. 3 8., R. 15 E.

Species. | Mill timber. P olﬁ;%grfuel Tog‘lll ::)r:;ll;:re of
Feet B. M. Cublc feet. Cubic feel.
Limber pine. .. .. iiiiiiiaaeaia 1, 000, 000 3, 000, 000 3, 180, 000
Lodgepole pine . ... . i 2, 000, 000 6, 000, 000 6, 360; 000
Red fir. ... . i iiieaaaa. ---| 10,800,000 5, 500, 000 7,444, 000
Engelmann spruce . ... .. iiiiiiiiiieiaian 500,000 |. ... ....... 90, 000
] 7 14, 300, 000 14, 500, 000 17, 074, 000

Composition of forest in T. 8 8., R. 15 E., including trees of all species with basal diamelers of 8 inches and

upward.
. Per cent.
. Limber pine . oo e e R 10
Lodgepole Pine . .. ..o o e e e e 35
Red fir.. . iiiieiiaans P 53

Engelmann’spruce ... ...t maacnaeeaan e 2
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TowwnseIP 4 SourH, Raver 10 East.

Topography.—This township comprises high, rough mountains rising to eleva-
tions of 10,000 feet, abounding with precipices und«sharpl declivities. The summits
are rocky, fissured, and crumbling, and the canyons are narrow and littered with
talus accumulations and débris swept down from the mountain sides by avalanches
and landslips. Only 21,120 acres of this township are within the reserve, three
sections, or 1,920 acres, in the northwest corner being excluded.

'M'@'nmg.—None.

Soil.—All of the soil, except a thin top-dressing of loam, is derived from hard,
granitic rocks and is highly siliceous and sterile. It rests on gravel and howlders.

Agwéouléuml adaptability.—The steep slopes, rocky and sterile soa, and high
altitude render the land unfit for agriculture.

Grazing capocity.—The township hag no grazing value.

Drainage conditions.—There is a large run-off from the hlgh areas of the town-
ship, but most of it is absorbed or sunk in the talus and morainic débris of the
lower slopes and valleys, and comparatively little reaches the levels of the Yellow-
stone Valley. The waters of the streams flowing from the western areas of the
township are used to some extent for irrigation in the Yellowstone Valley.

Snow and rock slides.—Av alanches of snow and rock are of frequent occurrence
throughout all the higher areas.

Towns and settlements.—The township is umnhablted .

Forest conditions.—The forest consists of thin stands of white-bark pine, Engel-
mann spruce, and :ubalpine fir, scattered among the breaks of the slopes and around
the heads of the canyons, while in the valley bottoms lodgepole pine, chiefly a
sapling growth thirty to forty years old, forms the prevailing timber. Red fir
occurs on the lower and warmer slopes of the western areas. Most of the timber is
situated in inaccessible places and has only a fuel value.

Cutting.—Small quantities have been cut in the western areas for farm use in
the Yellowstone Valley.

Burns.—The burns are confined to the western areas and aggregate 1,800 acres.

V Reproduction.—The reproductive capacity of the subalpine forest is low. In the
lodgepole pine stands at middle and lowest elevations young growth is abundant
and vigorous. The burns are restocking chiefly with lodgepole pine in place of
the former red fir and spruce. . ‘

Undergrowth.—Brush growth is moderately abundant except in the subalpine
forest, where it is iight or lacking. It consists of cherry, juniper, juneberry, Ceano-
thus, and huckleberry of severah different species.

Litter.—In the lodgepole-pine stands litter is abundant. It consists of dead and
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down timber, partly the result of past fires, and partly of trees killed by over-

crowding in the too close-set stands.

Humus.—Lacking, or a thin moss cover, on the northern slopes.

Classificatéion of lands in T. 4 S., R. 10 E.

Acres.
Forested: - .. . e e i eeeeeceaeiiaiiioan 8, 900
Nonforested .... .. .. . . ... ... ... e e e e e e e --- 12,220
Badly burned...... e e e e e e et e e e 1, 800
‘Logged........_. il e e e e None.
Agricultural ... e None. -
GraZing | et None.
Bare rocks and alpine ... ... ..ol 10, 420

Total stand of timber in T.

48, R 10 E.

Species st thmber, | Tolgandfoel | Tolal olume of
Feet B. M. Cubic feel. Cubic feet.

Lodgepole pine . ... ...... ... . ..oieee.... 2, 000, 000 6, 000, 600 6, 360, 000
White-bark pine................ VR (PSR 430, 000 430, 000
CUREd B e L 2, 000, 000 3, 000, 000 3, 360, 000
Subalpine fir ...l 1, 800, 000 1, 800, 000
Engelmann spruce - ... ... .. .. ... ... 500, 000 2, 000, 000 2, 090, 000
Total. ..o 4, 500, 000 13, 230, 000 14, 040, 000

Composition of forest in T. 4 8., .R. 10 E., including trees of all species with basal diameters of 8 inches and

upward.

A Per cent.
Lodgepole pine -........ N 65
White-bark pine. ... ... ...l 2
Red fir ...l 20
Subalpine fir .9
Engelmann spruce . ... ... . .. iiiaiaiaieenann i 4

TownsHIP 4 SouTH, Rance 11 Easr.

Topography.—The western part of the township coniprises a rugged mass of
mountains—a portion of the main divide of the Absaroka Range. The central areas
are cut by the narrow and cliff-bound trough of West Boulder Canyon, while the
eastern portion consists of an elevated block of granite known as West Boulder
Platean, which rises to an altitude of nearly 11,000 feet, and has a broad undulating
surface littered with great fields of bowlders. The plateau breaks off on the east
and west by sheer descents, 1,000 to 1,500 feet in depth, while short, bowlder-littered

canyons cut into its sides between immense, precipitous walls of rock.
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Mining.—None.

Sotl.—Stony and gravelly glacial débris, with thin top-dressings of loam.

Agricultvral adaptability.—None; the. mountainous and elevated character of
the region makes agriculture an impossibility.

Grazing capacity.—A number of wet meadows and glades in the West Boulder
Canyon are adapted to grazing purposes. The summit of West Boulder Plateau is
covered with alpine sedges and grass and can be pastured, althoagh access is difficult.

Drainage conditions.—The tract has a large outflow. Springs, marshy tracts,
rivulets, and creeks are numerous. BSmall ponds occur here and theré. A large
quantity of the outflow sinks in the talus slopes and glacial litter that lic in the
valley of the'West Boulder, and does not reappear either in the township or cutside.

Towns and settlements.—The township contains no settlements.

Forest conditions.—The eastern areas carry no forest on the summit of West
Boulder Plateaw and only a thin subalpine growth along the upper line of breaks. In

"the valley the stands are composed of thickset lodgepole pine, with spruce and red
fir, the latter reaching a height of 100 feet and a diameter of 8 feet. The stands
in the extreme northeast corner consist chiefly of 25 to 30 years old lodgepole
pine. The western areas of the township are in part situated above timber line, and
in part bear thin, scattering stands of subalpine species. The bottoms of the West
Boulder are not difficult of access and much of the timber standing there can bhe
‘floated down the stream during high water. The timber on the higher slopes can
not readily be reached. ‘

Cutting.—In the West Boulder Valley, near the north line of the township: the
timber on 1,800 acres was culled 60 per cent by tie cutters in 1882-83.

Burns.—Severe burns visited portions of the tract in 1882-83 and at intervals
since that time. The burns are confined chiefly to the northern portion of the
township, where they occur on the slopes of West Boulder Plateau, near the outlet
of Davis Creek and along the west bank of Boulder River.

Reproduction.—There is as yet no restocking of the burned-over areas near
Davis Creek nor on the higher slopes of West Boulder Plateau. Elsewhere in the
township‘ sapling growth is exceedingly abundant outside the subalpine areas,
lodgepole pine everywhere replacing the burned red fir. Large tracts of the
burns have restocked with close-set stands of aspen, which here and "therve is giving
way to lodgepole pine.

Undergrowth.—Abundant throughout, except at subalpine elevations.

Litter.— Abundant almost everywhere. On the burned-over areas the litter
is enormous in quantity. The fire ran through exceedingly close-set lodgepole pine
stands without consuming the trees, merely killing them, and the dead timber, now
falling, forms almost impenetrable masses of woody débris.
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JHumus.—In the unburned forest, especially in the bottoms of West Boulder
Valley, a layer of moss 6 to 8 inches deep foris the humus.
this layer is only an inch or two in depth.

DIVISION OF

Classification of lands in T. 4 S., B. 11 E.

In the drier situations

YELLOWSTONE FOREST RESERVE.

’ Acres
Forested .. oot i eebeeceameeammcaeaaaann 10, 240
NODEOTESEA - - < o oo e e e e e 12,800
Badly burned. - ..o i e 2, 400
000G 1, 800
Agricultural . .. i None
GrazZINg - o i e e it 4,500
32D T o)< 5,100
Pondsand streams . ..... ..o .iiiiioiiio.s el 800

Total stand of timberin T. 4 8., R, 11 E.

Pole and fuel

Total volume of

Species, Mill timber. timber. all timber.

Feet B. ””. Cubic feet. Cubic feel.
Lodgepole pine ........ L 10, 000, 000 14, 000, 000 15, 800, 000
White-bark pine. . ..o..oveveeroeoie e ' 3,000, 000 3, 000, 000
Red fir ..o ieeeaaiaaaaen 18, 000, 000 6, 000, 000 9, 240, 000
Subalpine fir . _...... oo liiiio.. eeaeatiaeeeeaaeeaad 8,000,000 3, 000, 000
Engelmann spruce ..ol ool 12, 000, 000 5, 000, 000 7, 160,000

Total. . o e 40, 000, 000 31, 000, 000

38, 200, 000

Composition of forest in T. 4 8., R. 11 E., i

neluding trees of all spécies with basal diameters of & inches
and upward.

Per cent.
Lodgepole PINE ... .. i e e 40
- White-bark pine. ...« il 2.2
Red fir .o . 35
SEbAlPINe fire ... 2
" Engelmani SPrice - ... ... el 20
Aspen and cottonwood _. . ... e .8

TowxsHIr 4 SourH, RaNGE 12 Easr,

Topography.—The western and central areas of the township consist of high,
rocky spurs stretching eastward from the so-called West Boulder Plateau. They
attain elevations of 10,000 fect and end with steep, bowlder-strewn fronts on the
valley of Boulder River, which cuts through the eastern part of the township. The
bottoms of this valley, one-fourth mile or less in width, consist of two or three
low terraces. The valley is hemmed in on the west and east by steep, cliff-lined,
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talus-covered slopes rising 2,500 to 3,000 feet before merging with the summit levels
of the inclosing ridges. 4 N

Mining.—Placer claims and prospects on quartz leads of uncertain value are
located along Boulder Valley. None are ore producing, and the placers are not now
worked for their mineral contents, but have mostly been turned into hay meadows
and pastures. o .

Minerals.—Gold.

Soil.—Thin and gravelly, consisting almost wholly of detritus derived from
hard; siliceous granite rocks, with a slight top-dressing of loamy matter. Much of
the levels and terraced slopes in the Boulder Valley are thickly strewn with
bowlders. .

Agricultural adaptability.—Small tracts of land on the lowest terraces in the
Boulder Valley are utilized for agriculture. In the aggregate 1,200 acres are
cultivable. The slopes and summits of the ridges and spurs are too steep and rocky,
‘and situated at too hlgh altitudes to be available for farming.

Grazing capacity.—The tracts at present utilized for pasture comprise 4,500
acres, and consist of temporarily deforested fire glades in the Boulder Valley and of
alpine and subalpine meadows on the high summits bordering the valley.

Drainage conditions.—A large volume of run-off originates in the township.
The district contains no lakes nor tarns, but the high areas in the westein and central
portions give rise to numerous creeks. The drainage is carried by Boulder River,
which here is from 25 to 35 feet wide, with a depth varying from 14 to 25 inches at
medium stage of water. The stream along its lower courses in the townships north
of the reserve is of great importance in irrigation work.

Snow and rock -slides.—Of frequent occurrence along the steep breaks of
Boulder Valley.

Towns and settlements. ——The district contains no towns. Farmsteads are scat-
tered along Boulder Valley on the agricultural lands. Near the north line of the
township, in the valley, is a small collection of houses, or a sort.of hamlet, named
Contact. Miners’ cabins are scattered throughout the mineral-bearing areas.

' ZLrorest conditions.—The forest is thinly stocked. At low altitudes it consists of
small stands of lodgepole pine and red fir, surrounded by extensive burns, while at
higher elevations thin lines of trees and copses of small extent are scattered among
the rocky breaks and grassy glades. Most of the timber grows in inaccessible
places and has only a fuel value. v

Cutting.—The timber in the accessible portions of the Boulder Valley was
culled by tie makers in 1882-83. Since then most of the cutting has been to supply
the local demand of the farmers in the region. Small quantities have been cut here
and there by prospectors and miners. In all, 2,500 acres have been cut over, and V
60 per cent of the timber on these tracts removed. -
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Burns.—The region has been visited by severe and extensive fires, mostly
during 1882-83. The immediate valley of Boulder River has suffered most severely,
and many of the fires have been clean burning, consunnng everything. In the
aggregate, 7,600 acres have been burned over.

Reproductwn.-——l’he restocking processes throughout the district are slow and
deficient. In the subalpine areas young growth is scanty. The burncd-over tracts
are reforesting tardily, lodgepole pine at low and middle elevations everywhere
replacing the former stands of red fir.

Undergrowth.—The brush growth is scanty except here and there on the burned-
over tracts, where-close growths of Ceanothus are occupying the ground and prevent-
ing reforestation.

Litter.
to 90 years old are Jarge accurnulations of dead and fallen pole timber in various

In portions of the burned-over ground and in lodgepole-pine s’mnds 75

stages of decay.
FHumus.—None,
Classtfication of lands in T. 4 8., R. 12 E.

Acres

Forested .- .. ... el teaeemaas 6, 000

Nonforested ... ........... e e e e et iaeaeaiaans 17,040

Badly burned. ... ...l 7,600

Logged and culled over- ... ...l ..l 2, 500

Agriculbural ... ...l 1,200

L 2 1 0T 3,000

Bare rocks and alpine . ........... e et e e iiiiciiiianl 5, 240

Total stand of timber in 1. 4 8., R. 12 E.
Species. Mill timber. Pd]&%%g rf_uel To;alll Z{’n{l‘gé]f of
Feet B.M. Cubic fect. Cubic feet.

Lodgeépole pine .. ... .o o] 4, 000, 000 4, 000, 000
White-bark pine. ... .oooeoooeie i 200, 000 200, 000
Red fir ... - 2, 800, 000 2, 500, 000 3, 004, 000
Subalpine fir .. ...l 850, 000 350, 000
Engelmann spruce .. ... ... ... o....._. 800, 000 500, 000 644, 000

S FO U 3,600,000 | 7,550,000 8, 198, 000

Composition of forestin T. 4 8., R. 12 E., including trees of all species with basal diamelers of 3 inches and

upward.
Per cent.
Lodgepole pine ._..._._... e ammeaaan 50
White-bark pine . ... iiiiiiiiaaea. .5
Red fir e 45
Subalpine fir . . ..o iiiieiaea.. 1.5
Engelmanin Spruce - . .. oco oo e 3
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Townsure 4 Sourn, Ranee 13 East.

Topography.—The western and central arveas comprise high, subalpine tracts
rising to altitudes of 10,000 feet. In the eastern areas the narrow, rocky canyon
of the East Boulder cuts through the mountains, which, on the eastern side of the
canyon, again risc steeply to subalpine heights. ' )

Mining.—None.

Soil.—Gravelly loam, mostly stony and strewn with bowlders.

Agricultural adaptability.—Small tracts, in all 500 acres, situated in the canyon
of the Fast Boulder are tllla.ble The remainder of the {ownship is too high and
rocky for agriculture.

Grazing copacity.—The township contains no proper grazing lands. Small
glades and temporarily deforested burns are used as pasture ground by.the few
settlers in Boulder Valley.

- Dragriage conditions.—The high subalpine areas, froni which snow is never absent
any great length of time, discharge a large amount of water, most of which runs off
by way of East Boulder Canyon. The tract as a whole is an important natural
reservoir for maintaining the flow in the main Boulder River, the water of which
is largely used for irrigation purposes on the agricultural. lands ad]ommg the
Yellowstone Valley.

Snow and rock slides.—Frequent in the high areas in the southeast corner of
the township.

* Towns and settlements.—Six settlers live on the agricultural lands in East
Boulder Canyon. Outside this area the township is not inhabited.

Forest conditions.—The lower portions of East Boulder Canyon bear close-set -
stands of red fir, lodgepole pine, and spruce, one-third of which is sapling growth,
representing reforestations after fires which burned a half century ago. The old
growth varies from 120 to 175 years of age. The ved fir is mostly of the tall, slender
type, the spruce of the low, stocky, limby form. The subalpine species are scattered,
some as small copses or thin lines, others in compacb stands of larger extent. This
township at its lower and middle clevations,’and particularly in the East Boulder
zanyons, has been one of the best stocked townships in the reserve, but owing to fires
has lost most of its timber during the last twenty or twenty-five years.

Cutting.—The cutting has been confined to the lower portions of Boulder
Canyon. Part of the cut has been for local and farm use, part for sawmill purposes.
The cut and culled areas aggregate 1,500 acres.

Burns.—Extensive burns have devastated the township, chiefly in the southern
and castern areas, destroying the forest on 5,700 acres.

Reproduction.—XRestocking of the recent burns has not yet begun On the
older burns a close-set young growth of lodgepole pine is replacing the former
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stands of spruce and red fir. In the subalpine stands young growth is moderately
abundant, and is sufficient to maintain the present density of the forest. Tt is chiefly
composed of Engelmann spruce. o ‘

Undergrowth.—Dense willow and alder brush are abundant in the canyon bot-
toms and on the lower slopes. In the subalpine stands there is little underbrush.

Litter.—Throughout the burns and in the sapling stands there is a great deal of
litter consisting of dead and fallen fire-killed timber in various stages of decay.

Humus.—The humus on northern slopes consists of a thin moss cover, dand
elsewhere of light layers of pine needles. '

Classification of lands in T. 4 S., R. 13 E.

Acres,
Forested .. ... et eedetmeaaaan. 14, 440
Nonforested - ... i eceeaaann 8, 600
Badly burned ... .. i iiiiiiieeeanaae. 5,700
Logged . oo e 1, 500
Agricultural © . e 500
V Grazing .. ........... A L -. None.
Bare rocks . .. i R .. 2,000
Lakelets, tarns, and streams...__..... R 400 ,

Total stand of timber in 1. 4 S., R. 18 E.

Species. Mill timber, POIteixi:lJIll)grf.uel Toxtﬁ} E%%’:rb of
7/

. Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine. ... ..o 10, 000, 000 16, 000, 000 17, 800, 000
White-bark pine. ... ... ... ..ol SR P S, 2, 000, 000 - 2, 000, 000
Red fir. .o iiiicieiiiiaan 8, 000, 000 5, 000, 000 6,440, 000
Subalpine fir ... i eeeee e 4; 000, 000 4,000, 000
Engelmann Sproce « ... ..o oee oot 6, 000, 000 2, 000, 000 3, 080, 000

107 1 24, 000, 000 29, 000, 000 33, 320, 000

OOMpositéon of forest in T. 4 8., R. 18 E., including trees of all species with basal diameters of 3 inches and

upward.
Per cent.
Lodgepole pine ... ... .o i 60
White-bark pine . ... it icieaaaeas 4
Red fir. e ieeiiieiiee.. e e eecaiaaan 10
CSubalpine fir .o et eeaceiemeeceaeaan 10
Engelmann Sprace ... ..ooe. o i 16

TownsuIP 4 SouTH, RaNer 14 Easr.

Topography.—The western and central areas of the town'ship comprise steep,
rough mountains rising to clevations of 10,000 feet. In the eastern areas the slopes
gradually spread out and form long and comparétively low ridges and spurs.

Mining.—None.
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Soil.—Stony, gravelly, and strewn with bowlders.

Agricultural adaptability.—The region is worthless for agriculture, owing
partly to its thin and stony soil, but chiefly to its high altitude.

Grazing capacity.—No portion of the region is a proper grazing tract, but the
woodlands in the northeast corner of the township, comprising 2,000 acres, have a-
grass and sedge cover, and would serve for pasturage purposes.

Draznage conditions.—The run-off is-small in volume, and is mostly conﬁned to
the western slope, whence it flows into East Boulder River. On the eastern areas
of the township most of the water Channels are dry runs during the larger p(ntlon
of the year.

Snow and vock slides.—Infrequent.

Towns and settlements.—None.

Forest conditions.—The forest is of the subalpine type. Along creeks and on
northern slopes of ridges where it has not been destroyed by fire it is generally low
and scrubby, and consists of scattered patches and isolated stands. It has only a
fuel value. Much of it forms the timber-line fringe of arborescent growth, and is
depressed to the stature of shrubs.

Woodlands.—The timber growth in the northeabt corner of the townshlp con-
sists of scattered trees and small.copses, chiefly limber pine, with small proportions
of red fir, and constitutes woodlands. The tract contains 2,000 acres, and the
timber on the same has only a fuel value. )

Cutteng.—None. » .

Burns.—Extensive burns ocour throughout the forested areas.- They date hack
seven or eight years, and have destroyed the timber on over 14,000 acres.

Leproduction.—Scanty throughout and on the burned areas mostly lacking.
The woodlands have scarcely any young growth. Lodcrepo]e pine forms the bulk
of the restockage at the higher elevations, 1ed fir at lower altitudes.

Undergrowth.—Very light.

" Zitter.—The burned-over areas are encumbered with large quantities of partly
consumed woody débris. In the woodlands litter is lacking.

Fheanus.—None.

Classification of lands in T. 4 8., R. 14 E.

Acres,
Forested........ e e iiieimeeieaiaos 3,900
Wooded ... e 2,000
Nontimbered ... .. 17, 140
Badly burned . e 14, 530
Logged . L e e None
Agricultural ... ... ..t R .. None
GrAZINg i it et D .... None.
Bare rocks and alpine . . ... il e 2, 610

9574—No. 29—04——4
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Total stand of timber (pole and fuel) in T. 4 8., R. 14 E.

Cubig fect.

Limber PIne . . ... i it ieiiiiaieaean 1, 000, 000
Lodgepole pine . ..._...._._._. e e et e e 2, 000, 000
White-bark pine ..o 20 L L S 500, 000
Red fir . e i 500, 600
Subalpine fir o .. 850, 000
EDgelmani BPTUCE « - e oo e e e e e e e e el 600, 000
7 3 P 5, 450, 000

Composition of forestin T. 4 8., R. 14 E., including trees of all species with basal diameters of 3 inches and
upward.

) - Per cent.

Lodgepole pine . .. e e 75
White-bark pine .o oo PN 4
Subalpineﬁr........-.........--.._.; ..... e e e e 10
Engelmann spruce ........... ... ... e et oe 11

Composition of the woodland growth in T. 4 8., R. 14 E. -

Per cent.

Limber Pine . . ..o 80
Red fiT ool 20

Towwsuip 4 SoutH, RANGE 15 Easr.

Topography.—The relief of the region is made up of numerous low ridges and
combs, separated by comparatively broad and shallow canyons; the whole forms a
sort of rolling plateau region constituting foothill country on the western slopes of
the Hast Boulder-Stillwater divide.

Mining.—None.

4 8oil.—Gravelly loam is found in the southwestern areas. In the remainder of
the township the soil is clayey and gumbo-like.

Agricultural adaptability.—The rolling character of the region and the impos-
sibility of irrigation in the district preciude agricultural operations.

Grazing capacily.—Practically the entire township is a. grazing area. In the
northwest corner of the township fire has destroyed the forest cover on a small tract
and made it temporarily available for grazing. With the exception of this area, all
of the woodlands and the nontimbered tracts, separating the different stands of
arborescent growth, are covered with a thick and close sward of bunch grasses, not
yet very closely pastured. )

" Drainage conditions.—The outflow from the township is insignificant in volume.
Most of the creeks and canyons are mere dry runs. The lack of water is probably
the reason for the small amount of pasturing to which the tract has been subjected.

Snow and rock slides.—None. 7

Towns and settlements.—None. -

Forest conditions.—The township contains no forest.
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Woodlands.—The woodlands comprise 60 per cent of the tract. The timber
oceurs as small copses, thin lines, and single trees scattered over the entire tract.
The growth is composed of limber pine, red fir, and yellow pine. The pines are
“mostly old growths, while of the red fir 50 per cent are sapling stands.

Cuiting.—None. .

Burns.—In the northwest corner 1,500 acres of land formerly forest covered
have been burned over within the past six or eight years. ‘

Reproduction.—Red fir is reproducing freely, and in many places along the west
line of the township this species is encroaching on the woodland area. The repro-
duction of the limber and yellow pine is slow and deficient.

Undergrowth.—Very sparse; in most places lacking.

Litter.—None. '

Humus.—None.

Classification of lands in T. 4 8., R. 15 E.

. Acres
Forested. ... .ceom i e iiaaas feeeeecieeeieeeaaa- None,
Wooded ... oeiiiiaaaaa e e e eeeaamaeaieaeaaaan S 13, 000
Nontimbered . ..o ceeeen et iaee aaaaiaceecneeieeeceaeiaaaa 10, 040
Badly burned. - .o 1,500
Logged . o e None
Agricultural © ... i i ceeiiiaaaaan None
GIAZINE - e e e e e e et e et e et e e eiieeeicieceiae 8,540
Total stand of timber in T. 4 8., R. 15 E.
Spectes. ‘M timber, || Polg and fuel | Total yolumo of
Feet B. M. Cubic feet. Culric feet.
TAMDEr PINE - - v ee e v ommeeeece e ame e ae e em | ee et 850,000 | 850, 000
Yellow Pine . oo omieeie et 100, 000 50, 000 68, 000
Red fir oo 400, 000 900, 000 972, 000
TOLAL. - - e e e e e e ema e e aneaas 500,000 | 1,800,000 1, 890, 000

Composition of forest in T. 4 S., R. 15 E., including trees of all species with basal diameters of 8 inches and

upward. :
- Per cent.
Limber pine « .o oo el 37
B 12) 16 3 1 T 2
Redfir..ooceocovmmn oo B T R LT T T, 60
Aspen and cottonWood - ..o 1

TowxsHIP 4 SOUTH, RANGE 16 Easrt.

Topography.—The township consists of a rolling table-land varying in elevation

from 5,500 to 6,000 feet.

It is cut and furrowed by numerous shallow canyons,

ravines, and gullies, and in its eastern portion by the valley of Stillwater River.
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Mining.—None. ,

Soil.—Clayey loam. Sandy, gravelly, and bowlder-strewn tracts are of common
occurrence in the valleys.

Agricultural adaptability.—The valleys are agricultural where not too stony.
In some localities the uplands are tillable without irrigation, but in general the higher
ground can not be cultivated successfully without irrigation.

Grazing eapacity.—The entire township, outside the tracts actually in cultiva-
tion, is essentially a grazing area.

Drainage conditions.—Very little drainage originates in the township. Water
for irrigation is obtained fromw the streams, chiefly from Stillwater River, that head
in the mountain regions to the south. '

Snow and rock slides.—None. ‘

Towns and settlements.—Farmsteads are scattered throughout the township on
the agricultural lands. There are no villages or towns.

Forest conditions.—The township contains no forested areas.

Woodlands.—Scattered trees and small copses of aspen, red fir, and limber pine
. oceur over most of the township. The growth is too thin to classify the tract even
as woodland, in the strict sense of the word.

-Cutting.—The timber has been culled over throughout for farm uses.

Burns.—None.

Reproduction.—There is a moderatc amount of young growth in the southern
portions of the'township, where stands of red fir are springing up o many of the
northern slopes and show a marked tendency to spread into the adjoining grassy,
nontimbered areas. Most of the district is capable of supporting moderately well-
stocked stands of red fir and limber pine. Its present grassy, lightly timbered con-
dition is wholly due to repeated fires during centuries of Indian occupancy, with the
consequent suppression of seedling growth.

Undergrowth.—None,

Litter.—None.

Huwnws.—None.

Classification of lands in 1. 4 S., R. 16 E.

. Acres.
Woodland grazing - ... .o iiiiiiicedeaneen 20, 500
AgHCUIUULAl -« . oo D 2,540
Total stand of timber (pole and fuel) in T. 4 8., R. 16 E,
: Cubic feet.
Limber pine, yellow pine, red fir ... .. .. .....i.... 900, 000

Composition. of the woodland stands in T. 4 8., R. 16 F., including trees of all species with basal diameters of
8 inches and upward.

. Per cent.
00 1Y 7 3 U 30
Yellow Pine . ..ot i emaaaaas - 20
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TowxsHIP 4 SouTH, RaNGE 17 East.

Topograply.—This township consists of rolling plains intersected by small
draws and creek bottoms and, in' the western areas, cut by the .comparatively
level and shallow valley of Stillwater River. Bluffs and steep escarpments of rock
border most of the larger creek valleys. :

Mining.-——None. :

Sosl.—Sandy and gravelly loam, here and there bowlder strewn; the loam
is deep and rich. 4

Agricultural adaptability. —The lands are agricultural wherever irrigation is
possible. ‘

Grazing capacity.—The tract is grass covered thloughout where not cultivated.
It has been badly overgrazed in all localities. '

Drainage conditions.—Small springs occur here and there. Very little drainage
originates on the tract. Most of the runs and creeks heading in the township are
dry during the greater part of the year. ,

Towns and settlement& —There are no towns in the region; farmsteads occur
wherever agriculturs is possible, particularly in Stillwater Valley.

Forest and woodland conditions.—The township contains no forested arveas.
The woodlands consist of scattered limber pine and occasional yellow pines, small
aspen groves and cottonwood along the creek bottoms and around bpnngy places—
practically merely small wood lots.

TOWNSHIP 5 SourH, Raxce 10 Easr.

Topography.—This township comprises a portion of the main Absaroka range
situated between the drainage of West Boulder River and Yellowstone River on the
west. It is a rough bed of mountains, chiefly situated above the 9,000-foot con-
tour, a few of the peaks rising to elevations of 11,200 feet. It is deeply and boldly
sculptured, and bristles with jagged summits, overhangs, and pinnacles.

Mining.—None. _

Soil.—Thin, stony, and bowlder strewn. Much of the higher areas are entirely
devoid of soil. ‘ :

Agricultural adaptibility.—The altitude of the township prevents agriculture.

Grazing capacity.—In all places in the alpine and higher subalpine areas where
a soil cover exists the ground is covered with a grassy or sedgy turf. All of these
tracts are inaccessible for stock.

Draindge conditions.—The volume of water flowing from the township is large.
Part of it drains into West Boulder River and part into the Yellowstone on the west
through various small creeks, the waters of which are used for irrigation purposes in
Yellowstone Valley.
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Snow and rock stides.—Favored by the steep slopes, precipices, and unstable
conditions of the talus slopes, snowslides and rock slips are of frequent occurrence.

- Towns and settlements.—The township is uninhabited. :

Lorest conditions.—The high elevation of the region is prohibitive to an exten-
sive development of the forest. Most of the tract is situated above timber line.
The forest is largely of the pure subalpine type, scattered thinly over the slopes,
growing in small copses in the hollows among outjutting ledges, and forming more
or less continuous stands in the bottoms of the larger canyons. The heaviest
stands of timber in the township occur in the main canyons of West Boulder River
and on the slopes facing Yellowstone Valley. They are composed of lodgepole
pine and Engelmann spruce, and in the southwest corner of the township are chiefly
made up of sapling stands. Small tracts fronting on Yellowstone Valley are
accessible for logging operations; most parts can not be reached.

Cuiting.—None.

- Burns.—In the aggregate, 450 acres’'in the western areas.

Reproduction.—Scanty in the subalpine forest; abundant on the western areas,
where the lodgepole pine predominates in all the young growth.

Undergrowth.—Willows, alders, and mountain ash along the streams. The sub-
alpine forest has little brush growth.

- Litter.—Abundant in the western areas and consisting of dead and down timber.

Humus.—Thin cover of moss on northern slopes.

Classification of landsin T. 5 8., R. 10 E.

Acres

D03 4= <] s 8, 000

Nonforested ... .. e 15, 040

Badly burned - ..o eiin i ccieiieeeeeaaao i 450

Logged . o i i None.

Agricaltural .. s None,

L 5 7 1V None.

Bare rocks and alpme-.- 14, 590

Total stand of timber in T. 6 S., R. 10 E.
Spectes. Mill timber, | POlg and fuel | Total volume of
; Feet B. M. Cubic feei. Cubic feet.

Lodgepole pine -............ feemrcreresetecacenenaann 3,000, 000 4, 000, 000 4, 540, 000
White-bark pine....... eeeeaseeeroamnan e P - 500,000 500, 000
‘White pine.......__. e cteceeecescsseneccenanaaannn- 50,000 ... _........ 9, 000
Red fir .o e 1, 200, 000 400, 000 616, 000
Subalpine fir. ..o iccaafecaa e . 900, 000 900, 000
Engelmann spruce ..o oeiiioiiiei i 2, 500, 000 2, 000, 000 2, 450,000

4 Vo] 7Y S 6, 750, 000 7, 800, 000 9, 015, 000
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Composition of forest in T. 6 8., R. 10 E., including trees of all species with basal diameters of 8 inches and

upward.

Per cent.
Lodgepole pine . ... i ... 60
White-bark pine. ... e 4
White pPine ..o e Scattered trees
Red fir . e e 8
Subalpine fir. . ..o e 15
Engelmann spruce .. .. ...... BT L LT EEEE R et 13

TownsHiP 5 SoUTH, RaNGE 11 Kast.

Topography.—The township consists of an extremely rough mass of mountains
rising to altitudes of nearly 11,000 feet, bristling with peaks, pinnacles, crags, and
overhang, cut by rocky, cliff-bound canyous, the bottoms of which are littered with
masses of gravel and howlders.

Mining.—None.

Soil.—The soil is thin and barren and is chiefly made up of sand and gravel
with a thin cover of loam. Large tracts of the alpine and subalpine areas are
entirely devoid of soil cover. o

Agricultural adaptability.—There is no tillable land in the township; the entire
district is nonagricultural.

Grazing capacity.—A limited amount of pasturage is furnished by small glades
along the bhottoms of the different canyons, and by high alpine and subalpine
meadows on the summits of the ridges.. However, most of the high-]&ing glades
and meadows are practically inaccessible for stock and can not be utilized for range
purposes. ‘

Drainage conditions.—The run-off from the township is large, the discharge
being chiefly by way of West Boulder River. Springs, small creeks, and alpine
rivulets abound, and the higher peaks retain large banks of snow 6n their northern
slopes throughout the summer.

Snow and rock slides.—These are frequent in all parts of the township. Few
of the slopes have as yet acquired stability; the crests of the ridges are deeply
fissured, broken, and crumbling, and with the vast amount of overhang existing
in many places rockslides and landslips are of common occurrence.

Towns and’ settlemenis.—The region is uninhabited.

Forest conditions.—Most of the forest is of “subalpine type and consists of
old-growth stands. Up to timber line the ridges bhear scattered copses and lightly
stocked stands of lodgepole pine, spruce, subalpine fir, and whité-bark pine, all
low and limby and, near the timber line, depressed to the stature of shrubs. The
heaviest stands occur in the valley of the West Boulder and are composed .of lodge-
pole pine and spruce, with red fir on the driér and warmer exposures. The timber
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in West Boulder Valley is accessible for logging,- although with some difficulty
owing to the bowlder-strewn condition of the valley bottom. The timber on the
slopes is inaccessible. West Boulder River can probably be utilized for driving
purposes early in the season.

-Cutting.—None.

Burns.—Scattered patches of forest here and there in the valley of VVest Boul-
der have been damaged by fires of recent date.

LReproduction.—At the lower elevations there is enough young growth to
maintain the present average density of the stands. In the higher subalpine areas
the reproductive cdpacity of the forest is low, and the trees show little tendency
toward spreading into the various grassy, nontimbered glades that break the con-
tinuity of the stands. ‘

Undergrowth.—The bottoms of the West Boulder and its larger laterals bear
thick and tangled masses of willows, alders, etc. There is little brush growth in
the stands on the ridges. _

Litter.—The forest in West Boulder Valley is littered with- large quantities
of dead and fallen timber. Elsewhere in the township the litter is light.

Humus.—The forest floor on the western slopes of West Boulder Valley is cov-
ered with a 8 to 4 inch layer of moss and pine needles. In the subalpine stands
bumus is very light or mostly lacking.

Olassiﬁcatioﬂ of landsin T. 5 8., R. 11 E.

Acres
Forested .. .uce e e ettt e e e e e e eeeaiateeeeeeeenceenanannnn 7,040
Nonforested - . oo e e e e e 16, 000
Badly burned .. e 200
000 None
Agricultural . .. iiiieo i None
Grazing . o ..t i None.
Bare rocks and alpihe ........................................................ 15, 600
Streams and tarns it eieiieaaiaan 200

Total stand of timber in 1. 5 S., R. 11 E.

Species. ' Mill timber. POI%;%%rf'uel Tot:]ll Eﬁlggf of
. Feet B. M. Cubic feet. Cubic feet.

Lodgepole pine . o..oooii .o e 5,800,000 | 7,000,000 8, 044, 000
WhitQ-barkpine----................-...........‘.-..‘ _____________ 1, 000, 000 1, 000, 000
Red fir ..o DU 4, OOO 000 2, 000, 000 2, 720,000
Subalpine fir . i i fiemeaeaaaas 2, 000, 000 2, 000, 000
Engelmann spruce - - oo oot 4,000, 000 2, 800, 000 3,520, 000
POtAL. ~ - e e e . 13,800,000 | 14,800,000 | 17,284,000
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Composition of forest in T. 5 S., R. 11 E., including trees of all species with basal diameters_of 8 inches
’ and upward.

Per cent.
Lodgepole pine .. ... iiiiiiaaaao. e ieaeaiie 60
White-bark pine. ... e iieiiiiieeaas 3
Red fir. el e 25
Subalpine fir - ...l e - 7
Engelmann spruce ... ... ..ol LT T T T PPN 5

Towxsare 5 SoutH, Ranee 12 Easrt.

Topoga’aphy.—Th'e western and central areas comprise high, rough mountain
summits, and spurs varying in elevation from 9,000 to 11,000 feet. The spurs are
long lobes or eastward extensions from the so-called West Boulder Platean in the

" township adjoining on the west. They are gashed iu their fronts by extremely
precipitous, narrow, rocky caﬁyons, and where they terminate in the valley of
Boulder River present enormous cliffs and rough, boulder-strewn slopes. The
eastern part of the township contains a portion of the valley of Boulder River, a
narrow, clift-bound trough, its eastern declivities consisting of steep talus slopes, its
bottoms terraced with morainic gravel and howlder débris.

Mining.—Here and there in the valley and lateral canyons of Boulder River
small placers were formerly worked. There are prospects on quartz leads in various
localities throughout the township. No active mining is carried on. .

Minerals.-—Gold and copper.

80il.—Thin, gravelly, and rocky.

Agricultural adaptabilety.—Small tracts in Boulder Valley, in the aggregate 300

acres, largely patented placer ground, are tillable and are under caltivation. Out-
side this valley none of the lands are tillable, by reason of their rocky character and
altitude. ' .
. Grazing capacity.—The grazing lands in the township consist of small glades
along Boulder River, fire glades on the 1'001%y slopes fronting this valley, and alpine
sedge and grass-covered summits of the high spurs in the western areas, in the
aggregate 8,000 acres. Most of the high areas are accessible only for sheep.

Drainage conditions.—Large volumes of water originate in the high alpine
and subalpine regions in the western and central areas and discharge into Boulder
River. The eastern areas of the township shed littie water.

Snow and rock slide.—Frequent in all of the western and central areas.

Towns and settlements.—No towns; five or six farmsteads in Boulder Valley.

Forest conditions.—The western and much of the central areas are situated
above timber line and carry no forest. In the Boulder Valley the timber is
mostly scattered over the rocky western slopes; small, compact hodies of red fir,
mixed with lodgepole pine, occur here and there where the lateral canyons
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enter the valley. In the hottom of the valley the forest was badly burned it
1882-83, and the present stands consist largely of sapling lodgepole pine, which
has replaced the former growth of red fir. In the extreme eastern portion of .
the township is a burned-over area with occasional patches of very young sapling
growth of lodgepole pine, and irregular, thin lines of red fir and lodgepole pine,
~which mark the remains of the former old growth. Most of the timber is inac-
cessible for logging operations. -It is low, limby, and scrubby, but is valuable for
its effect in imparting stability to the slopes and their talus accumulations.

Cutting.—The tie makers cutting for the Northern Pacific Railroad in 1882-83
culled 75 per cent of the accessible timber in Boulder Valley.

Burns.—Fires dating from 1882-83 have run over most of the forested areas,
destroying the timber on 8,900 acres. ,

Reproduction.—In Boulder Valley lodgepole-pine stands are slowly reforesting
the burned-over areas. On the southern slopes of the valley reproduction is
generally scanty and deficient, most of the burns being bare of young growth.
The red-fir stands on the western slopé are gradually gaining in density, while
along the subalpine areas the young growth is thin or altogether wanting.

Undergrowth.—Moderate throughout, largely composed of Ceanothus velutinus.

Litter.—Abundant throughout the burned areas, and consisting .of dead and
fallen timber partly consumed by fire or merely fire killed and thrown down by
wind. There are only small quantities of litter in the green stands.

- Humus.—None, .
Classification of lands in T. 5 8., R. 12 E.

Acres.

Forested ... e eieieaeaaa 3, 440

Nonforested - . ..o e ieeceeeaneaan 19, 600

Badlyburned. .. .o i e 8, 900

Loged - - oottt aaaaan 1, 800

Agricultural . . ... 300

L€ 5 213 8, 000

Bare rocks and alpine .. ... ... 2,400

Total stand of timber in T. 5 8., R. 12 E.
Specics il hmber, (- POgapdiuct | Totad volume of
Feet B. M. Cubic feet. Cubic feet.

Lodgepole pine . ..o tee e et e e raaac e 1, 000, 000 1, 000, 000
‘White-bark pine... . .. |eeeeieiiaas 300, 000 300, 000
Red fir i iiiiicciieiaaan 2, 900, 000 3, 000, 000 3, 522, 000
Subalpine fir ot iiccaaemceacaeeee i 400, 000 400, 000
Engelmann spruee - ... oLoiiaiiiaoo. 600, 000 500, 000 608, 000

U s 3, 500, 000 5, 200, 000 5, 830, 000
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Composition of forestin T. 5 S., R. 12 E., including trees of all species with basal diameters of 8 inches and

upward. Per cent.
Lodgepole pine ... i i 30
White-bark Pile. . .o oo e
3T 0 60
Subalpinefir ... ... L. ..ol.. e e e e 3
EngelMAant SPTUCE - - .« -« oo ot o et e et e e e e iaaaans ;)

Townsuarp 5 SourH, Ranee 13 Easrt.

Topography.—An elevated plateau-like area known as East Boulder Plateau
occupies the central areas of the township. Its altitude varies from 10,000 to 11,000
feet. Its summit is intersected by numerous ridges and depressions, and by the
shallow canyon heads of great gorges that cut. into its sides. In the eastern and
western portions of the township the plateau breaks off in great cliffs and escarp-
ments to the canyons of Boulder and East Boulder rivers, rising again on the east
bank of the latter stream in ridges 10,000 feet in altitude.

Mining.—None,

Soil.—Thin, gravelly loam underlaid and mixed with vast masses of bowlders,

Agricultural adaptability.—The township, owing to its great altitﬁde, contains
no arable land. :

" Grazing capacity.—The summit of East Boulder Plateau, where not too rocky,
is covered with a sward of alpine se‘dges. and grasses. The tract is extremely
difficult of access, but has been utilized for sheep pasture in former years.
Outside of the plateau the township has no grazing areas.

Drainage conditions.—The run-oft is large. The tract contains no lakes, but
springs and creeks are numerous and furnish large additions to the volume of
water in East Boulder and Boulder rivers. ’

Snow and vock slides.—Avalanches and landslips are of frequent occurrence
along the edges and steep slopes of the plateau. ’

Towns and settlements.—The township is not inhabited. .

Forest conditions.—The forest is confined to the eastern areas of the township
in East Boulder Valley. It consists of lodgepole pine and Engelmann spruce in
moderately close-set stands, largely old growths. At the brinks of the plateau
and following the canyon heads into the more level tracts of the table-land are
thin scattered stands of subalpine forest, mostly composed of spruce and white-
bark pine. '

Cutting.—None.

Burns.—Scattered tracts in East Boulder Valley. .

Reproduction.—Moderate and composed of the same species and in nearly the
same proportions as prevail in the old stands. In the high subalpine forest
young growth is scanty. ‘ :



Undergrowth. _bpalse

Litter.—In the bottoms of the East Boulder,
alpine forest it is light or altogether lacking.

Humus.—Light.

litter is abundant.

Classiﬁcation of lands in T. 6 8., R. 18 E.

Total stand of timber in T. 6 8., R. 138 E.

ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

In the sub-

Specics. . Mill timper, | Folg and fuel ) Tofal volume of

Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine - - ... .o 8, 000, 000 10, 000, 000 11, 440, 000
White-bark pine. . ... e iiiaeeaan 900, 000 900, 000
Subalpine fir _. .. ileeieiiiiaiaan 4, 000, 000 4, 000, 000
Engelmann spruce. ..o ... 15, 000, 000 6, 000, 000 8, 700, 000
Total e, 23, 000, 000 20, 900, 000 25, 040, 000

Composition of forest in T. 5 S., R. 18 L., including trees of all species with basal diameters of 3 inches and

upward.

Lodgepole pine
White-bark pine

SUDAIPING BT ool oot e e e

Engelmann spruce

Townsare 5 SouTH, RaNGE 14 Easr.

Per cent.

40

Topography.—The township is situated on the summits and slopes of the
divide between East Boulder River and the West Fork of the Stillwater drainage.
It comprises high, rocky ridges, the central summits attaining altitudes of nearly

10,000 feet.
by the West Fork of the Stillwater from southwest to northeast.
Mining.—None.
8oil.—Gravelly and stony.

It is cut into by numerous rocky, precipitous canyons, and intersected

Agricultural adaptebility.—The tract is essentially a mass of mountains, and

contains no arable land.
Grazing capacity.—None.
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Drainage conditions.—Owing to the altitude and position of the township it
receives large quantities of snow, and the run-off is large. There are no lakes
nor tarns, but numerous springs and creeks. The tract supplies important feeders
to East Boulder River and to the Stillwater drainage.

Snow and rock slides.—Infrequent.

Towns and settlements.—None. ‘ )

Forest conditions.—The forest of the township consists chiefly of lodgepole
pine in the sapling stage, mixed, at high elevations, with stocky white-bark pine,
Engelmann spruce, and subalpine fir. With the possible exception of a small
tract in the southeast corner in the West Fork of Stillwater Valley, it is practically
inaccessible to logging operations.

Cutting.—None.

Burns.—Very extensive burns dot the township in all directions, but more
particularly in the northern areas. The fires date back seven or eight years,
and have made a clean sweep of the timber wherever they burned. ,

Reproduction.—The young growth is insufficient to fully stock the forest to
its ultimate capacity. The burned-over areas are not freely restocking. Lodgepole
pine is the chief species in the reforestations. :

Undergrowth.—Scanty. »

Litter.—There is a large amount of litter, both in the green stands and on the
burned-over areas. Most of it is composed of fire-killed and unconsumed timber.

Humus.—None. ,

Classification of lands in T. 51;5’., R. 14 E.

Acres.
Forested . . ..o e e 11, 240
Nonforested .. ... ... ... e R 11, 800
Badly DUPNEd .- ..o ov e e el 9, 000
Logged - e None
Agricultural . iiiaeeiaiaa None
LG5 5177 1T None
Bare rOCKS. .o oo et 2, 800
Total stand of timber in 1. 5 8., R. 14 E.
. a4 Pole and fuel Total vol
Specics. Mill timber. | FO G e O b
Feet B. M. Cubic feet. Cubic feet.
Todgepole pine «.voenneoai il 5, 000, 000 8, 800, 000 9, 700, 000
White-bark pine . ... .ol el - 1,000,000 1, 000, 000
Subalpine fir. ..o iiiii i e © 4,800,000 4, 800, 000
Engelmann spruce . ... ... .. ....o.... 3, 500; 000 2, 000, 000 2, 630, 000
Total .. Ll 8,500, 000 16, 600, 000 18, 130, 000




Ay

62 ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

Composition of forest in T. 5 8., R. 14 E., including trees of all species having basal diameters of 8 inches

and upward.
Per cent.
Lodgepole-pine - ... iiiiiiiiliaaao.. eeemeaaaan 70
White-bark pine._..... e e et cieaeeeanaaaa- 5
Subalpine fir_ . . i e, 10
Engelmann spruce - - ... ... 15

TownsuIP 5 SoutH, Rance 15 EasT.

Topography.—The northern portions of the township consist of a rolling table-
land, with numerous small canyons, ravines, and gullies intersecting it in various
directions. Its altitude varies from 5,000 to 5,500 feet. The central and the
southern areas comprise rough, steep mountains which reach altitudes of 9,000
feet, and through which Stillwater River, West Fork, and Lime Creek have cut;
narrow, terraced canyons and valleys.

Mining.—There are numerous mineral prospects throughout the central por-
tions of the township.

Minerals.—Silver, gold, copper, and lead.

Soil.—The soil is gravelly loam, generally shallow and bowlde1 strewn. The
lowest terraces of Stillwater Valley and of Lime Creek are covered with deeper
loam, resting on barren gravel deposits. The middle and upper terraces of Still-
water Valley are made up of coarse and heavy gravel and bowlder drift.

Agricultural adaptability.—Where the soil is not too stony and irrigation is
possible the valley terraces are under cultivation. The mountain slopes and the
table-land in the northern portion of the district are not, arable.

Grazing capacity.—The northern and central areas contain a large acreage of
nontimbered' slopes and bowlder terraces suitable for grazing purposes, and so
used.” Most of this land is more or less completely inclosed with fences and
therefore is not overgrazed.

Drainage conditions.—The outflow originating in the township is of small
volume. A large amount originating elsewhere flows through it and is exten-
sively drawn on for irrigation purposes.

Snow and rock stides.—Infrequent,.

Towns and settlements.—The farming lands are settled and permanently occu-
pied. At the junction of Stillwater River with West Fork is the small village
of Nye, composed of half a dozen houses.
~ Forest conditions.—Most of the forest is composed of low, subalpine species.
Nearly one-fourth consists of sapling lodgepole pine. The forest is chiefly confined
to the western areas of the township; and its most valuable portions are compara-
tively easy of access. ' '
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Woodlands.—The woodlands are limited to the northern portion and comprise
1,500 acres. The stands are thin and scattering, mostly mere lines, small groups,
or isolated trees, and consist of limber pine, red fir, and a few yellow pines.

Cutting.—More than 1,500 acres have been cut and culled, mostly in the
southwest quarter, where a sawmill has been in operation for a number of years.
The cut amounts to 50 per cent of the original stand. .

- Burns.—Extensive and mostly clean-burning fires have destroyed the forest
on 8,000 acres. The fires date back seven or eight ye‘xra

Reproduction.—Restocking of the burned-over areas has, in most locahtles, not
yet fairly begun. The coming growth will be lodgepole pine. In the unburned
timber reproduction is sufficient to maintain the present stands. In the woodlands
young growth is gradually extending into the grassy areas and will, in course of
time, cover them with stands of forest. ‘

Undergrowth.—Scanty throughout; none in the woodlands.

Lziter.—In some of the burns the fire-killed timber is now beginning to fall
and the litter is rapidly increasing. In the green timber there is only a moderate
quantity. »

Humus.—None. ‘ '

Classification of lands in T. 5 8., R. 15 L.

Forested .. ... . it ... 5,500
Wooded. . oo L 1,500
Nontimbered . ... ... e 16, 040
Badly burned - . ... .. 8, 000
Logged and culled . ... ... ... 1, 500
Agricultural ... ...l 2, 000
GraZing ..o e iiaiiiiiil.. 5,200
Bare rocks ... el 840
Total stand of timber in T. 5 S., R. 15 E.
Specte. | uigmber, | Polgand foel | Tout votume of
Feet B, M. Cubic fect. Cubic feet.
Limber pine. ... .o 250, 000 250, 000
Lodgepole pine . ...ocoooiivioiiiiiiiii .. 3, 500, 000 5, 500, 000 6, 130, 000
White-bark Pine . ..o -..ceooeoeeieeaeen oo ameeasea e | o ans 300, 000 300, 000
Red fir ... ... l.... eeteciiceccaeaaeans 300, 000 200, 000 254, 000
Subalpine fir . ...l eieaea 450, 000 450, 000
Engelmann Spruce - c....oocviiemiaoianaan. B 550, 000 2, 000, 000 2, 099, 000
) DO 4, 350, 000 8,700,000 | 9,483,000
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Composition of forestin 1. 5 8., R. 15 E., including trees of all species with basal diameters of 8 inches and

upward.

X Per cent.
Limber pine. e iieeiaeeeeeas 1
Lodgepole pine ..o it 7
White-bark pine. ... e eeeeiiacans 2
Yellow pine..... . e e e et ieiieieiaeieoen Scattered trees.

D T I 1
Subalpinefir.. ... ... ...l e ann 8
Engelmann spruce . _...._. S 9

Towxsurp 5 Soutn, Raxce 16 Easrt.

Topography.—This township consists of a rolling plateau region 5,000 to 6,000
feet in altitude, cat by numerous shallow canyons and draws, and, in the northeast
corner, by the valley of Stillwater River. It is intersected by low combs and
ridges, and with precipitous scarps along some of the larger canyons. In the
southwest corner are steep mountain spurs,

Mining.—The mining is limited to a few prospects of uncertain value, located
in the southern areas.

- 80il.—The soil is gravelly and clayey loam.

Agricultural adapiabilety.—Wherever water for irrigation is obtainable and
steepness of slope or roll does not interpose obstacles the region is arable. The
tillable land in the township may be taken in the aggregate at 4,000 acres.

(Frazing capacity.—OQutside the tillable lands the larger portion is essentially
a grazing area. Where not fenced the grass-producing capacity of the land is,
for the present, practically exhausted, owing to overgrazing.

Drainage conditions.—The drainage originating on the tract is limited to small
springs. - ,

Towns and settlements.—Most of the agricultural lands in the central areas
of the township are occupied by farmers. There are no towns or villages.

Forest conditions.—The forested lands are situated in the southern areas and
bear stands principally composed of sapling lodgepole pine and aspen.

Woodlands.—Woodlands occur in small tracts throughout the township, the
growths consisting, on the lowlands, of willows, aspens, and cottonwoods, in thin
lines fringing the streams and creek bottoms, and, on the uplands, of limber pine,
yellow pine, and red fir as small groups, copses, and scattered trees.

e

The tract has been culled over for fuel and fencing material; 25 to 35

Cutting.
per cent of the original stand has been taken.

Burns.—In the southwest quarter of the township 2,000 acres, chiefly covered
with sapling lodgepole-pine stands, have been burned over within recent years,

Reproduction.—Scanty throughout. The burns are scarcely reforesting.

Undergrowth.— Willows, etc., along the streams; none on the uplands.
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Litter.—None, or but trifling amounts. ’
Humus.—None.
Classification of lands in T, 5 S., R. 16 E.

' ) . { Acres
FOTeS e oo e e et e e e e e e e e a——————— e 1, 000
Wooded . ..o e e e e aa—ae e 3, 000
Nontimbered - ... ... oo et e et 19,040
Badly LS T D 2,000
Logged and culled ... ... . . oL .a... e lieo.n 4,000
Agricultural grazing. . .. ... iiiiiaeeeiiiiaaan 17,040

Total stand of timber (pole and fuel) in T. 5 8., R. 16 E. -
. Cubic feet.
Limber pine........... e SN e ieieeeeaoas 200, 000
Lodgepole pine . .. .. .. e ieaaa 120, 000
Yellow Pine « oo oe e e e aemceaanan e e 100, 000
Total -oovonoe... el IR 420, 000

Composition of forest in T. & 8., R. 16 E., including trees of all species with basal diameters of 8 inches and

upward.
Per cent.
Limber pine. o el 1
Lodgepole pine ... ... ... ............ e e eiceeceaaaan 70
Yellow pine. .. oo e ei . Scattered trees
Red fir..... PR [ 10
Asgpen and cottonwood -. ... ... illiliiiiiiiiceoas 19

Composition of the woodland growth in T. 5 S., R. 16 E., including trees of all species with basal diameters of
3 inches and upward.

Per cent.
Limber pine...... .. oo iiiiiaaa e 60
Yellow pine .. ...t i e e Yee-- 10
Red fir. ... 30

Townsare 5 Soutn, Rangr 17 EAST

Topography.—This township consists of a rolling, upland region, with long
ridges and swells, irregnlar hillocks of bowlder drift, and broad levels intersected
by shallow creek bottoms. . '

Mining.—None. ' >

Soil.—Deep, clayey loam in the valleys and creek bottoms, thin on the udges
and steeper slopes. Much of the southern portion is covered with coarse gravel
and bowlders.

Agricultural adaptabzhty —Most of the creek bottoms are tillable. The uplands
could be cultivated in many localities were water for irrigation -obtainable.

9574—No. 29—04——>5
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Grazing capacity.—All of the region not under cultivation has a grazing value.
Most of it has been badly overgrazed in the past, and its present pasturage value
is low. .

Drainage conditions.—The run-off which originates on the tract is insignificant
in volume, West Rosebud and Fishtail creeks flow across portions of the town-
ship. These streams and a number of smaller creeks arc utilized for irrigation
purposes.

Towns and settlements.—Farmsteads are scattered throughout the township on
the agricultural lands, mostly in the western areas. There are no towns.

Fovest and woodland conditions.—The township contains no. forested areas.
The woodlands ave mostly confined to the western areas and are found along
creeks and herc and there on the northern slopes of the ridges. Limber pine,
vellow pine, aspen, cottonwood, and willow make up the growth, which is thin
and scattering. ' .

Qutting.—All of the woodland area has been cut and culled over for local
farm uses. The cutting has extended over a period of twenty to twenty-five yecars
or longer, and, as nearly as now can be determined, amounts to 50. per cent of
the original stand.

Burns.—None.

Reproduection.—Aspen and cottonwood abundant. Seedling and sapling growths
of coniferous species are nearly lacking.

Classification of lands in 1. 5 8., R. 17 E.

Acres,
Forested . .o Nomne.
Wooded. .- oo o U 3, 200-
Nontimbered .. - .. ... 119,840
Badly burned. _....... ... ... e iiiiiiiiiiiiiieio-...i. None.
Logged and culled - ...................._......... et 3,200
Agrienltural grazing. . ...l ... 19, 840

Total stand of timber (pole and fuel) in T. 5 8., R. 17 E. e )
Cubic feet.

TAMDEr PIN . oo .. ..~.. 1,000, 000
Yellow Pine t. ..o et To..lloo. 880,000
Aspen and cottonwood .. .. ... Ll oL ... (R 400, 000

Total.__...._...... e 1, 780, 000

Composition of the woodland arborescent growth in T. 5 8., R. 17 E., including trees of all species with. basal

diameters of & inches and wpward. 4
Per cent.
Limber pine................_ ... .. .. A SO PO 8
Yellow pine ... ... ... S SR P

Aspen and cottonwood ... ..o oLl e e 91 -
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Towxsawr ¢ SouTH, Raxee 10 East.

Topography.—The township lies almost entirely in the Mill Creek drainage.
The northern areas comprise high ridges, with elevations up to 10,000 feet, cutting
off the Mill Creek drainage from the tracts which slope into Elbow Creek DBasin.
The remainder of the township is composed of the.wide canyons of North, Mid-
dle, and Mill creeks, and of the divides separating the two streams.

Mining.—Portions of the lower areas of Mill Creek Basin are mineral bearing
and contain scattered prospect holes. No active mining is carried on.

Minerals.—Said to be gold and copper.

Soil.—Usually thin and of no great fertility. The surface is covered with a
loamy mixture. V

Agricultural adaptabilety.— The townshlp contains no tillable land, being too
stony and mountainous for agriculture.

Grazing capacity.—The grazing arveas consist wholly of small glades along \/hll
Creek forks, not properly grazing lands.

Drainage conditions.—The township containg the principal Watelheads of the
Mill Creek drainage, and the outtlow is large and continnous. The water is used in
the Yellowstone Valley to some extent for irrigation. -

Snow and rock slides.—Most of the slopes in the basin have acquired a certain
degree of stability, and slides either of snow or rock are not frequent.

Towns and settlements.-—None.

Forest conditions.—The Mill Creek basins are well stocked with forest, chiefly
lodgepole pine of middle age or 1&:1‘;:,1'6 sapling stands.  On the southern slopes along
the main canyons the stands are rather open and scattered, with red fir as the leading"
species in their composition. At the highest altitudes the growth is largely com-
posed of spruce, with young sapling stands of lodgepole pine marking burns of
recent years. As a rule, most of the growth is too small for mill timber,.and is
difficult of access owing to the narrow and rocky character of the main eanyon of
Mill Creek in the township adjoining on the west.

Cutting.—None.

Burns.—None. N

Reproduction.—Young growth is abundant in most places. As a rule the
lodgepole-pine stands and those chiefly composed of spruce are stocked so closely
that further additions to the density of the stands ave impossible.

Undergrowth. —Sparse.

Litter.—Litter, composed of timber killed by overcrowding, is abundant in
all the closely stocked stands. In the subalpine stands there is a scarcity of such
material, and the forest is clean and .open.

Humus.—In the canyons and on the northern slopes a thin moss cover on the
forest floor constitutes the humus. On the southern slopes this cover is ldcking.,
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Classification of lands in T. 6 8., R. 10 E.

Acres,
Forested . ... .. i iiaeeieaon. 16, 540
Nonforested ... ... e caamaaeaa. 6, 500
Badly burned ... e ieeecaaaas None
T None.
Agricultural . .. i iiiao-. None
L€ 5 1710 £ None
Bare rocks and alpine _. ... .. ... 6, 500

Total stand of timber in T. 6 8., R. 10 E.

Specte, ~ i er, | POgand fuel | Total yolomoof
Feet B. M. Cubic feet. Cubie feet.

Loglgepole PINe et 30, 000, 000 35, 000, 000 40, 400, 000
White-bark pine._........... . ..., P, O R 2, 000, 000 2, 000, 000
Red fir. .o .- 6, 000, 000 5, 200, 000 6, 280, 000
Subalpine fir .. ... e meeeciaaaan 5, 500, 000 5, 500, 000
Engelmann Spruce - .« o« . coun oo aa e eaa e aaas 10, 800, 000 6, 000, 000 7, 944, 000
Total. ..ol 46, 800, 000 53, 700, 000 62,124, 000

Composition of forestin T. 6 8., R. 10K, including trees of all species with basal diameters of 8 inches and

upward.
. Per cent.
Lodgepole PINe - .o oo e e eieeiieaeaiaan 60
White-bark PIle - - o ..ottt e 5
Red fir e 7
Subalpine fir . .o 10
Engelmanit SPrucCe . . ... oo it iieaciecaacaaa e 18

Townsure 6 SourH, Raxee 11 Easr.

Topography.— The central areas of the township consist of a section of the
“main range of the Absaroka Mountains, forming the divide between Mill Creek
and Boulder River basins. The ridges attain altitudes of 11,000 feet, and abound
with peaked and craggy crests. The eastern area . comprises bowlder-littered
canyons, opening into the main valley of Boulder River, and separated by rough-
crested, narrow, and precipitous ridges. The western area is of similar character,
the canyons forming in part the northern and central water heads of the Mill
Creek drainage. ‘

Mining.—None. )

Soil.—The soil is thin and rocky. In the forested areas it is enriched by a
topping of loam and mold. Most of the tract is thickly strewn with bowlders.
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Agricultural adaptability.—None of the lands are tillable. They are too stony
and are situated at too high altitudes to be available for agriculture.

Grazing capacity.—The tracts which lie above timber line have a small grazing
value. They are inaccessible except to sheep. :

Drainage conditions.—The tract sheds a large volume of water, owing to its
extensive areas of alpine and subalpine country. Springs, marshy tracts, and
rivulets are numerous throughout.

Snow and rock slides.—In the central areas avalanches of snow and rock are of
frequent occurrence. In other parts they are uncommon, or are altogether absent.

Towns and settiements.—The township is not inhabited. ,

Lorest conditions.—The central areas, lying mostly above timber line, contain
no forest. In the eastern areas stands of the subalpine type, well stocked, form
- most of the timber on the slopes, while lodgepole pine, 100 to 175 years old, mixed
with a small proportion of spruce and subalpine fir, cover the bottoms of canyons
where not too rocky for timber growth. In the western areas the stands are wholly
of the subalpine type, spruce being the leading species. '

. Cutteng.—None of the tract has been cut over.

Burns.—None.

Reproduction.—Scanty in the forest of the pure subalpine type. Young growth
in the lodgepole pine stands at the lower elevations is of moderate volume, sufficient
to maintain a full stocking of the forest. Most of the young growth consists of
spruce; the lodgepole pine, which represents reforestation after ancient fires, is
evidently giving way to that species.”

Undergrowth.—Huckleberry bushes and 'honeysuckle form most of the brush
growth at lower altitudes. In the subalpine stands underbrush is scanty.

Litter.—The lodgepole pine stands are littered with large quantities of dead and
fallen timber, killed by c¢rowding. The subalpine stands contain little dead timber.

Humus.—A thin layer of moss and pine needles forms the humus in the
lodgepole-pine forest. The subalpine stands have no humus cover.

\

Classification of lands in T. 6 S:, R. 11 E.

Acres
Forested - ... .. .o el 10, 000
Nonforested .. ... .. eiiiiiiaaaan.. 13, 040
Badly burned. . ... ... iiiiiiiiia.-. None
Logged . el None
Agricultural .. . i None
Grazing ... ... P, 8,000

Bare rocks ... i . 5,040
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Total stand of timber in T. ¢ S., R. 17 F.

Species. Mill timber, | Folgand fuel | Total volume of

A Feet B, M. Cubic feet. Cubic feet.
Lodgepole pine ... _..._.... b e 20, 000, 000 15, 000, 000 18, 600, 000
White-bark pine . .. ... . i iieeee i 1, 000, 000 1, 000, 000
Subalpine fir (..., 3, 000, 000 3, 000, 000
Engelmann gpruce ... ... ... .. e 8, 500, 000 5, 000, 000 6, 530, 000
TOal. - oo 28,500,000 | 24, 000,000 29, 130, 000

Composition of forest in 1. 6 S., R. 11 E., including lrees of all species with busal dicmelers of 8 inches and

upward.
: Per cent.
Lodgepole pine . ... ... e 80
White-batk pine _.._....__. e m e el . 2
Subalpine fir. . eiiiiiiiiiiiill. 6
"Engelmann Spruace - ... e e e 12

TownsHiP 6 SouTH, Raner 12 East.

Topography.—The eastern half of the township consists of a barren, rocky mass of
mountains attaining elevations of 11,500 feet; the western bhalf comprises long spurs
_ projecting westward from the main range of the Absaroka Mountains. Between the
spurs lie deep canyons littered with glacial gravel and howlder drift. . Through the
center of the tract runs Boulder River in a deep, rocky canyon. '

Mining.—Here and there in the valley of Boulder River are placer locations.
None are worked at present.

Soil.—Gravelly loam, with the surface littered with howlders.

Agricultural adaptability.—None of the lands are arable.

Grazing capacity.—The grazing areas are limited to small glades and wet
meadows along Boulder River and to summits of Lhe ridges in the east half of the
township. They are mostly above timber linc and are not easily accessible.

Drainage .condz'tz'mzs.wThdoutﬂow from the township is large and supplies one-
half or more of the volume of water in Boulder River at this point. :

Towns and settlements.—Near the south end of the township, in Boulder Valley,
is a sort of summer resort—Hicks Parle, by name—occupying a small glade on the
cast side of the river. There is no other settlement in the township.

Snow and vock slides.—Avalanches are common along the steep slopes which
border Boulder Valley. ‘

- Forest conditions.—Boulder Valley and the canyons entering from the east are,
as a rule, lightly forested. The valleys on the west side of the Boulder carry
close-set stands of forest. Lodgepole pine and Engelmann spruce form the bulk of
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the stands. All ages between 50 and 200 years arc represented. At the higher
elevations subalpine fir and spruce constitute the forest. On the tocky slopes of
Boulder Canyon red fir, mostly of short, limbhy growth, is abundant.

Cutting.—Tie cutters of the Northern Pacific Railroad cut and culled 50 per
cent of the timber in the valley in 1882-83, since which time miners have cut an
additional 10 or 15 per cent. '

Burns.—The eastern portion of the valley has experienced severe and exten-
sive burns in the last twenty years. The western has very nearly escaped.

LBeproduction.—Restocking of the burned-over areas is as’yet slow and deficient.
Most of the forest in the bottoms of the canyons and on the lowest slopes outside of
Boulder Valley is composed of fully stocked stands, and the young growth in
© these localities is scanty. )

Undergrowth.—The growth is light and consists chiefly of huckleberry and
Ceanothus. o

Litter.—There is a very large amount of dead and fallen timber throughout
the forest—partly unconsumed débris from former-fires, partly trees killed by
crowding.

Lhenws.—A thin layer of moss and decaying pine needles covers the forest .
floor in most of the older stands, especially in the canyons on the west side of
Boulder River. In other localities humus is lacking.

Classification of lands in 1.6 S., R. 12 E,

Acres
Forested - .. 12, 540
Nonforested ... ... i 10, 500
Badly burned ... ... L. 3,000
Logged. ..l 1,500
Agricultural . . el None.
Grazing il 2, 500
Barerocks ... iio. e 5, 000

Total stand of timber in T. 6 S., R. 12 K.

Species, Mo mper, | POlg g fuel | Tory yolume of
Feet B. M, Cubic feet. Cubic feet.
Lodgepole pine..... e e 16, 000, 000 15, 000, 000 17, 880, 000
White-bark pine. ... ... ....iiol.o.. ! .............. 2, 000, 000 2, 000, 000
Red fir. ool | 6, 000, 000 8, 000, 000 9, 080, 000
Subalpine fir ... ol U 5, 000, 000 5, 000, 000
Engelmann spruee .. .. ... ... .. ... ... { 10, 000, 000 5, 000, 600 6, 800, 000
TOtAL oo o oo ; 32,000,000 | 35,000,000 40, 760, 000
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Composition of forestin T. 6 8., R. 12 E., including trees of all species with basal diameters of & inches
and wpward.

, Per cent.
Lodgepole pine. . o .. . e 60
White-bark pine. ... . L iiiieiaa- U 2
Red fIr. el 15
Subalpine AP . ..o on e e 8
Engelmann spruce . ... 15

TownsHIr 6 SoutH, RaNeE 13 Kast.

Topography.—The township comprises alpine and subalpine areas, mostly above
the 10,000-foot contour. It is rocky and barren throughout, cut by numerous
creeks and canyons and dotted with lakelets and tarns. ‘

Mining.—None.

Soil.—Gravelly, stony, and the surface excessively rocky and bowlder strewn.
Much of the tract, especially in the central areas and along the west line, has no
soil cover.

Agricultural adaptability.—The township contains no tillable Tand.

(Frazing capacity.—All of the alpine and subalpine areas are covered with grass
and sedge wherever a soil cover exists, and are capable of furnishing a small
amount of pasturage. The tract is, however, practically inaccessible to any kind
of stock except sheep.

Drainage conditions.—Lakelets, tarns, and mai‘shy arcas, with which the tract
is liberally supplied, act as natural reservoirs and regulate the flow of Boulder
and East Boulder rivers, the streams that carry most of the outflow from the
township.

Snow and rock slides.—Common in the central areas along the canyon of Kast
Boulder River.

Towns and settlemenis.—None.

Forest conditions.—Most of the tract is situated above timber line and there-
fore carries no arborescent growth. Small areas of forest are situated in the
bottoms and on the lower slopes of East Boulder Canyon and in ravines along the
west line of the township. The trees are strictly a high subalpine type, of no value
except for fuel, and are practically inaccessible from the outside.

Cutting.—None.

Burns.—Along the west line of the township 600 acres have been burned over
1n recent years and the timber totally destroyed.

Reproduction.—Reproduction is deficient throughout the township and is scarcely
heavy enough to maintain the present density of stands. There is no restockage in
the burns.

Undergrowth.—Light.
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Litter.—1In the burned-over areas there is a small amount of unburned woody
débris of the former forest; elsewhere litter is light or wholly lacking.
Humus.—None.

N

Classification of lands in T. 6 S., R. 13 E.

. Acres
Forested. . ... e iiiaaan 3, 000
Nonforested - ... e 20,040
Badly burned. - - . .o e 600
Logged . - ..ol None.
Agricultural - ... ... Lol lL. L None.
GIAZING .« ome oo e e e 12, 600
Bare rocks. ... SRS IO e eeeeeaeaaaas 4, 800
Tarns and streams. ... ... oL cieaeaiaaa 2,010

Cubie feet.

Lodgepole pine ... .. ............. e PO 1, 000, 000
White-hark Pine . .. ..ot e 500, 000
Subalpine fir -............ O 1, 500, 000
Engelmann spruce .. ... ... 2, 800, 000

Total «oooooiiiis i P 5,800, 000

Composition of forestin T. 6 8., R. 13 E. ,v including trees of all species with basal diamelers of 8 incles and

upward.
Per cent.
. Todgepole pine ... ... ..., 10
White-bark pine .. ... e 9
Subalpine fir —.. ... iiiiiiiiiiao... 30
Engelmann 8pruce ... ... .ooooi ottt e 51

TowxsHiP 6 SouTH, RangE 14 Easr.

Topography.—The township consists chiefly of high mountains,. rising' to
altitudes of above 11,000 feet, breaking off along the east line with steep slopes and -
scarps to the canyon of Stillwater River, and broadening on the west into the wide
summit of Lake Plateau in the adjoining township. ' .

Mining.-—Prospects merely, situdted along Stillwater Valley.

Minerats.—Copper is said to occur. '

SoiZ.—Stony and gravelly throughout.

Agrecultural adaptabilety.—None of the lands in the township are tillable.

Grazing capacity.—Portions of the high western areas of the township, in all
12,000 acres, are covered with a more or less continuous turf of low alpine sedges
and grasses suitable for pasturage. The tracts are difficult of access and are not
pastured.

Drainage conditzons.—Small creeks, rivulets, and springs are abundant. Tarns
and lakelets occur here and there at the head of the creeks in the western portions
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of the township, and snow remains on a few of the high northern slopes through
the summer.

Snow and rock slides.—Frequent along the steep breaks to the Stillwater
Canyon. ‘ '

Towns. and settlements.—None.

Forest conditions.—Wholly subalpine. The stands -occur ‘in scattered hodies
of small extent along the breaks to Stillwater Canyon and as narrow fringes
bordering the creeks. Most of the areas in the township arve situated at or well
above timber line and carry no arborescent growth.

Cutting.—None.

Burns.—None. -

Reproduction.—Owing "to the high altitude the reproductive capacity of the
forest is low, and the young growth is insufficient in amount to stock fully the
stands. ‘ '

Undergrowth.— Willows, alders, and the like, small in amount.

Litter.—Light.

Humus.—None.
Classification of lands in 1. 6 S., R. 14 E.

Forested._................. .. ... e 5, 600
Nonforested - e 17, 440
Badly burned.._ ... ...l e None.
Logged . ... o i .. e None.
Agricultural ...l None.
Grazing ... oo e e 12, 000
Bare rocKks. ..o 5, 000

Tarns and StreanmIS. . . ... ... e 440

Total stand of timber ( pole and fuely in T. 6 S., R. 14 E.
. Cubic feet.

“Lodgepole pine - .. ..o 1, 000, 000
White-bark pine . ... .. 1, 500, 000
Subalpine fir. ..o 800, 000
Engelmann spruce ... ............ U e 2, 000, 000

) D SRR S 5, 300, 000

Composition of forest in T. 6 S., R. 14 E., including trees of all species with basal diameters of 3 inches and
. upward.

Per cent.

Lodgepole pine ... .. e 25
White-bark pine ...........c....... L 25
Subalpine fir. ... 20
Engelmann Spruce - .. .. eiaaan 30

TownsHIP 6 SO0UTH, RANGE 15 Easr.
Topograply.—The central and southern areas of the township comprise high,
rocky slopes and summits varying from 9,000 to 11,000 feet, abounding in precipices
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and sieep declivities. The western quarter of the township is cut by the canyon of .
Stillwater River, which is 3,000 to 3,500 feet helow the summits of the inciosing
ridges, whose slopes rise steep and precipitous from the narrow cliff-bound valley
of the stream. The eastern areas are traversed by Rock Creek Canyon, a narrow
rift between towering walls of rock. - : -

Mining.—None. ’

Soil.—Thin, stony, and gravelly, with small admixtures of loam.

Agricultural adaptability.—None except a few small tracts in the Stillwater
bottoms, 350 acres in all. '

Grazing capacity.—None. N

Drainage conditions.—The run-off is of moderate volume and is carried by
Stillwater River and Rock Creek, both of which are utilized for irrigation purposes
on lands situated in townships adjoining on the north. Many of the high northern
slopes carry banks of snow throughout the simmer. :

Snow and rock stides.—Frequent along the steep breaks of Stillwater River
and Rock Creek. ]

Towns and settlements.—No towns exist in the region. There are two or three
farmsteads in Stillwater Valley.

Forest conditions.—The forest is chiefly of the subalpine type. It occurs in
thin, scattering stands on the rocky slopes and in small compact bodies here and
there on the summits of the lower and broader ridges. It contains little mill
timber, all of very inferior quality and mostly inaccessible. It is chiefly valuable
as a factor in insuring stability of slope.

Cutting.—Small quantities in Stillwater Valley have been cut for farm uses.

Burns.—Tracts in the northern areas (400 acres) have been burned over within
the past seven or cight years.

Lepr oduction.—Low throughout, generally 1nsuf‘ﬁc1ent to maintain or increase
the present stands.

Undergrowth.-—Scanty; mostly composed of low-growing huckleberry shrubs.

Litter.—On the burned-over areas the litter, consisting chiefly of the uncon-
sumed trees, is moderately abundant; elsewhere its amount is trifling.

ITumus.—None.

Classification of lands in T. 6 S., R. 15 E.

Acres
Forested. . ... 9,100
Nonforested - ... . ... 13,940
Badly burned ...l 400
Logged. .. ... ...... .. . None
Agrlcultural ................................................................ 350
Grazmg ..................................................................... None
Bare rocks and alpine areas ... ... L. L..l... 13,100
Lakes, tarns, and streams ... ... Ll .. 90
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Total stand of timber in 1. 6 S., R. 15 E.

i mer, | A | Tog) ol o
Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine - . ..o o 1, 000, 000 2, 500, 000 2, 680, 000
White-bark pine ... . .o e 1, 500, 000 1, 500, 000
Subalpine fir - .. el L 1, 400, 000 1, 400, 000
Engelmann spruce ___.... s . 500, 000 600, 000 690,000
Total .. ... oo et 1, 500, 000 6, 000, 000 6, 270, 000

Composition of forest in T. 6 8., R. 15 E., including trees of all species with basal diameters of 8 inches and

upward.
] Per cent.
LodZepole PINe - e v ocee et o et e taat ceaacc i acaaecccceee e aaanas 34
White-bark pine .. et e e i i 28
Subalpine fir. . .. it ema e eeeeceaaeaaaan 30
Engelmann Sprouce - ... et cecieeeeecieacane 8

Towx~suir 6 SourH, RaNgr 16 Easr.

Topography.—The southern areas of the district comprise rough mountains
rising to altitudes of 12,500 feet, bristling with crags and rocky, inaccessible
heights. In the central areas are the northern fronts and spurs of this mass of
mountains, which, in the northern end of the township, sink into a narrow fringe
of foothill country.

Mining.—None.

Soil.—Sand, gravel, and bowlders, with thin toppings of loam.

Agricultural adaptability.—None; the land is too stony, its slopes too steep,
and its altitude too great for agriculture. ‘

Grazing capacity.—The grazing lands consist of ancient fire glades situated
in the northern part of the township that have failed to restock. :

Drainage conditions.—The township in part forms the water head of Fishtail
Creek, hesides giving rise to'numerous smaller streams. A large amount of run-off
originates ‘in its high southern areas. The northern slopes situated above the
10,500-foot level carry banks of snow throughout the summer.

Snow and rock slides.—Not infrequent in the upper portions of Fishtail Canyon.

Towns and settlements.—None.

Lorest conditions.—The foothills and lower portions of  the central areas are
stocked with exceedingly close-set sapling stands of aspen and lodgepole pine—
reforestations after fires that occurred thirty to fifty years ago. The higher slopes
bear low and scrubby stands of subalpine species, and scattered patches of old-
growth lodgepole pine at middle elevations.
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Cutting.—For domestic use, fuel and fencing, the dead and fallen timber on
1,500 acres has been more or less completely removed.

Burns.—A large tract in the southeast and another in the northwest corner of
the township have been burned over and the timber thereon entirely destroyed.

LBeproduction.—The sapling stands of lodgepole and aspen at the lower eleva-
tions are fully stocked, and any further seedling growth there is impossible. The .
burned-over areas are not reforesting, or but very scantily. In the subalpine stands
young growth is sparse. .

Undergrowth.—In the forested areas there is very little underbrush. On the
burns Ceanothus and other shrubs are springing up profusely.

Litter.—Light.

Humas.—None.

Classification of landsin T. 6 S., R. 16 E.

Acres.
Forested (sapling stands, 9,000 acres) . ... i iiiiiieiiaiiiiiaaa 13,040
Nonforested .. ... ... .l.o...l... 10,000
Badly burned.. . . ... il 3,000
Logged . .o e None
TARHERIBUrAL L - L e None.
L 12 ERR 2, 000
Bare rOCKS ..o e i 5, 000
" Total stand of timber in T. 6 S., R. 16 E.
. _— Pole and fuel
Species. Mill timber. o el | Total volume of
Feet B. M. g’ubic Seet. Cubic _feet.‘
Lodgepole pine . ... ... .l 2, 500, 000 3, 000, 000 3, 450, 000
White-bark pine._ .. ... ... ... liifeeiiiiiiia 500, 000 500, 000
Subalpine fir - .. .o e 2, 300, 000 2, 500, 000
Engelmann sproce .. .. ... oo iiioiioiioioa. 1, 200, 000 1, 000, 000 1, 216, 000
Total ... ...l P 3, 700, 000 6, 800, 000 7,466, 000

Composition of forest in T. 6 8., R. 16 E., including trees of all species with basal diamelers of 8 inches and

! upward. .
Per cent.
' Lodgepole pine . ... ..o i .. 62
White-bark pine. . . oo et 8
Subalpine it ..oovoeeioiioiiii.s e 14
Engelmann gpriee. cao .o 14

. Aspen and cottonwood ...... ... iieiiiiiieil.. 2
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TowxsuaIr 6 SouTtH, Raxer 17 Kasr.

Topogs (a])/n .—The township consists of a rolling foothill region in the northern
and cast-central areas, having an altitude of 5, 500 to 6,000 feet, and of rough, rocky
mountain spurs in the remainder. The more northern and eastern foothills are low
and gently rolling; the western rise to long combs and swells separated by wide
canyons with geuntle slopes. ' '

Mining.—None.

8oil.—Deep loam in the creek bottoms; thin, gravelly, and exceqswely strewn
with bowlders on the uplands. The central areas throughout, and the lower slopes
“and valleys in the southern, are deeply -buried under a mantle of bowlders.

Agricultural adaptability.—The creek bottoms in the central and northern
areas are arable and generally cultivated. The uplands are mostly too stony for
agriculture. o

Grazing capacity.—The uplands in the central and northern areas are grazing
lands. Where not under fence they have been cxcessively overgrazed.

Drainage conditions.—The outflow originating in the townshipis of small volume
and has its rise in various small springs. West Rosebud Creek carries most of the
drainage of the township. Its waters are used for irrigation. ’ '

Snow and rock slides.—These occur only in the southwest corner of the town-
ship and are not of frequent occurrence.

Towns and setilements.—The agricultural lands are occupied. There are no

towns or villages in the township.
4 - Forest conditions.—Formerly the extreme southern and most of the western
areas were forested. Fires have swept the timber out of existence, with the
exception of 1,000 acres in the valley of West Rosebud Creek. The stands on this
tract consist of thin lines of scrubby yellow pine and red fir, with small proportions
of limber pine and a low growth of aspen.

Woodlands.—Before the advent of white settlers about one-halt of the town-
ship was covered with a scattering growth of lodgepole pine, limber and yellow
pine, and large, compact aspen stands. Cutting has diminished the woodland area
and thinned the stands, until only 2,000 acres remain that bear timber enough to
- be classed as woodland. - The growth is everywhere thin and scrubby.

CQutting.—The entire township, with the exception of small tracts along the
south line, has been culled over. Systematic cutting is confined to the lower foot-
hills and to the valley of the West Rosebud, where 350 per cent has been cut out.
Most of the timber taken has been fuel and pole stuff; the valley has, however,
supplied saw timber. .

Burns.—The foothills in the central areas and all of the southern tracts have
been badly burned over and the timber on them almost totally destroyed. The
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foothills carried stands chiefly composed of aspen; the mountain areas were clothed
with lodgepole pine. A

Reproduction.—The burned-over forest lands are reforesting very slowly, and
the young growth is largely composed of aspen at the lower elevations, and of
lodgepole pine at the middle and the highest altitudes. In the woodlands aspen
is almost the sole component in the young3growth.

Undergrowth.—Thin and low. '

Litter.—Light.

Thenus.—None.

Classification of lands.in T. 6 S., R. 17 E.

Acres.
Forested area . .. .. ... 1, 000
WoodlAnd QTR - - . ..ol 2, 000
Nontimberedarea. .. .. ... .. ... . ... i 20, 040
Badly burned ... ... ... .. el 7,009
Logged ... iieiiiiicaaann 1, 500
Agricultural (grazing)... .. ... .. .. ... .ail.. e 13,040

Total stand of timber in 1. 6 S., R. 17 L.

Spectes. ‘ ' § il timper, | Poleand fucl 1 Total volume of
v Feet B. M. Cubic fect. - Cubie feet.

Limber pine. .. .o oo 225, 000 225, 000
Lodgepole pine .. ... ..o 330, 000 330, 000
Yellow pine - . ... el 80, 000 90, 000 | - 104, 400
Red fireeeooo oo, RN P 60, 000 60, 000
Aspen and cottonwood _ ... ... .. ... ... S 50, 000 50, 000
Total.._ ... i 80, 000 755, 000 769, 400

Composition of forest and woodland in T. 6 8., R. 17 L., including trees of all species with basal dimmeters
of 8 inches and upward.

Per cent.

Limber pine . .o 45
Lodgepole pine ...... e e el 10
Yellow pine ... . ....o.iilo, e .38
Redfir ... ..., e e e .5
Aspen and cottonwood ... ..l 6.5

Townsuip 6 SoutH, RAxcE 18 Easr.

This township consists of a rolling tract of country; low swells and ridges
alternate with shallow draws and canyons. It contains no forest land. Aspen
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and willow groves line the streams. The uplands are utilized for grazing purposes,
and the creek bottoms and swales for agriculture. It is distinctly a grazing and
agricultural tract and is of no value for forestry purposes.

Townsuair 7 Sovri, Raxer 10 Kasr.

Topography.—With the exceptiorgl of a small area in the central portion, the
" township consists of narrow-crested and precipitous ridges and divides attaining
altitudes of nearly 11,000 feet. The exception to the high relief is a broad canyon,
a tributary of the Middle Fork of Mill Creek, cutting into the central areas of the
township from the north.

Mining.—None. ,

‘Soel.—Gravel, with thin surface layers of loam; very stony and bowlder-strewn
on the slopes and in the bottoms of the canyons.

Agricultural adaptability.—No portion is fit for agriculture; the tract is too
stony and the altitude too great.

(razing capacity.—The subalpine and alpine areas are mostly grassy and suit-
able for sheep pasture, but are practically inaccessible.

Drainage conditions.—The run-off is large and is carried by tributaries of Mill
Creek. Lakelets and tarns are lacking, but the tract is well supplied with springs,
marshy tracts, and creeks, and forms a natural reservoir for much of the Mill
Creek flow. '

Snow and rock stides.—Infrequent.

Towons and settlements.—None.

Forest conditions.—The forested areas are confined to the canyons in the central
portions of the township, the high areas on the north, east, and south being situated
above timber line. The stands are of medium density, thinning out near the 9,500-
foot contour to small copses and narrow lines. In the lower areas lodgepole pine
and Engelmann spruce are the prevailing species, largely in old growth stands. At
higher altitudes the typical subalpine forest constitutes the stands. The timber is
accessible by way of Mill Creek, but only with great difficulty and expense.

Cutting..—None. '

Burns.—None.

Reproduction.—Deficient in the subalpine areas but abundant in the stands
on the lower elevations. Most of the young growth is composed of spruce.

Undergrowth.—Light.

Litter.—There is a small amount in the stands in the canyon bottoms: very
little in the stands on the subalpine areas.

Humus.—There is a thin layer of moss and pine needles.
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Classification of lands in T. 7 8., R. 10 E.

81

Forested. . v e e e 8, 320
Nonforested - . ... .. e e 14, 720
Badly burned . /.. ... ...l None
Logged . . el None
Agricaltural - L.l e None
Grazing (alpine tracts) ... ... . ... ... L. L.... 14,720
Total stand of timber in T. 7 8., R. 10 E.
Species. Mill timber, | FOI¢ and fuel | Totalstand ofall
Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine .. ... ... o i 8, 000, 000 10, 000, 000 11, 440, 000
White bark pine ... ... ... ... S . 3, 000, 000 3, 000, 000
Subalpine fir ... ... i 2, 000, 000 2, 000, 000
Engelmann spruce ........ . ... ... ... 6, 500, 000 5, 000, 000 6,170, 000
TOAL - o e oo e e oo e e e 14, 500, 000 20, 000, 000 22, 610, 000

Composition of forest in T.7 8., K. 10 L., including trees of all species with basal diameters of 8 inches
' and upward.

Per cent.
Lodgepole pine .. .. . il 55
White bark pine . .. .. il 7
Subalpine fir ... .. 10
Engelmannspruce...4................,......................: .................. 28

Towwsuip 7 Sourn, Range 11 Easr.

Topography.—The eastern, northern, and western areas of this township lie
wholly on the summit of the main divide of the Absaroka Range, and consist of
alpine and subalpine tracts rising to elevations of nearly 11,000 feet. The region
is one of narrow, sharp-crested ridges, steep slopes, and bold precipitous breaks and
escarpments. The central areas of the ‘tract form the head of Hell Roaring Creek
and consist of open canyons, with slopes of comparatively easy gradients in most
localities..

Mining.—None.

Soil.—Gravelly and stony, with thin surface dressings of loam,

Agricultural adaptability.—The township has no arable land.

Grazing capacity.—Thé pasture areas of “the township are limited to the
summits and high slopes of the ridges, which carry a more or less close and con-
The tracts are difficult of access and
are not now pastured, although formerly, it is said, sheep were grazed on them.

tinuous sward of alpine sedges and grasses.

Drainage conditzons.—The run-off from the township is large and is carried
in part by Boulder River and in part hy Hell Roaring Creek. The township contains
9574—No. 29—04——6
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few tarns and lakelets, but abounds in springs and rivulets. Snow lies on the high
northern slopes throughout the summer.

Snow and rock slides.—Near the crests of the mountains avalanches are common.

Towns and settlements.—None. '

Forest condetions.—The forest consists of thin subalpine stands of white-bark
pine and spruce at the higher and the middle elevations. In the canyon of Hell
Roaring Creek the forest is mostly made up of old-growth stands of lodgepole
pine mixed with spruce.

Cutting.—None.

Burns.—None.

Loproduction.—Reproduction is generally deficient in the subalpine stands.
The lodgepole-pine stands in the lower portions of the canyons are mostly
stocked too close for any further additions.

Undergrowth.—Light.

Litter.—The subalpine forest contains very little litter. In the lodgepole-
pine stands it is abundant, and is.composed of trees killed by overcrowding.

Lwmus.~—None.

Classification of lands in T 7 8., R. 11 E.

Acres
Forested ..l 10, 040
Nonforested _ .. . iiieiiiiiiilo. 13, 000
Badly burned .. ... il None
Logged - o il None.
Agricultural - . ... None.
Grazingand alpine. ...l 10, 000
Bare rocks - .. el 3, 000
. Total stand of timber in T. 7 8., R. 11 E.
Species, Mill timber, | FOlg and fuel - Total stand of all
Feet B. M. Cubic feet. . »C'ubic_'feet.
Lodgepolepine .. ... .. ... 6, 600, 000 9, 000, 000 10, 188, 000
White-bark pine. .. ... ..o el 1, 200, 000 1, 200, 000
Subalpine fir .. ... ... R 2, 700, 000 2, 700, 000
Engelmann spruce .. ... ... . eoioae.i..oo. . 4,000, 000 3, 500, 000 4, 220, 000
Total - i 10, 600, 000 16, 400, 600 18, 308, 000

Composition of forest in T. 7 8., R. 11 E., including trees of all species with basal diameters of 3 inches
: and upward.

Per cent.
Lodgepole pine .. .l iiecieaiecaaaaeean ~.. 58
White-bark 53 0 4
Subalpine fir - i 8

Engelmann SPIUCE « .. oot et el 30



TOWNSHIP DESCRIPTTONS. , : 83
Towxsuip T SoutH, RAxer 12 Easrt.

Topography.—High, steep, precipitous mountains reaching elevations of 11,200
feet, a part of the main range of the Absarokas, are found in the southern and in most
of the ceniral areas of the township. The remainder consists of portions of the
narrow and rocky upper canyon of Boulder River, of steep spurs abutting on this
canyon, and, in the northeast quarter, of terraces or small platean-like areas lying -
at the head of the West Boulder at altitudes of 9,000 to 9,500 feet.

Mining.—Boulder Valley in this township contains two mining camps—Inde-
pendence and Cowles. Independence is abandoned, but Cowles is in active operation. -
The gravels in the central areas of the township are auriferous, and hundreds of
placer claims have been located on them, a few of which are being worked.

Minerals.-—Gold.

Soil.—Gravelly loam, mostly stony and mixed with bowlder drift. In places
the soil is clayey or gumbo-like. '

Agriculural adaptability.—No portion of the township is cultivable. The
stony soil and the high altitude of the region are prohibitive of agriculture.

Grazing capacity.—Numerous alpine and subalpine glades occur throughout
the township. They bear close swards of sedge and grass. Accessible in most
places, they are pastured only by the animals of prospectors and by small bands
of stock.

Drainage conditions.—The principal water head of Boulder River is in this
township, and as such its watershedding capacity is of great importance. The
run-off is large. Tarns, rivulets, and creeks are numerous. Most of the feeders
to the different creeks head in glacial cirques, which commonly hold one or more
tarns, forming extensive series of natural reservoirs. ‘

Snow and rock slides.— Avalanches of rock and snow are frequent throughout,
more particularly on the eastern slopes of Boulder Canyon.

Towns and settlements.—Cowles mining camp in Boulder Valley, near Haystack
Peak, a stamp mill working the auriferous ores of the region, with the necessary
buildings for employees clustered around it, and one smalil sawmill near the north line
of the township in Boulder Canyon, comprise the settlements. Numerous miners’
cabins are scattered over the mineral-hearing areas.

Forest conditrons.—At the higher elevations the forest consists of thin subalpine
stands very much scattered among the grassy glades. The timber is low and
scrubby, fit chiefly for fucl and mine props. The canyon of the Boulder, and
especially the tributary canyons coming in from the west, contains close-set stands
of lodgepole pine and spruce varying in age from 100 to 200 years.

- Cutting.—A great quantity of fimber has been cut in Boulder Valley, particu-
larly around the deserted mining camp of Independence and at Cowles camp. At the
latter place the subalpine slopes are being completely stripped of every vestige of
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timber large ecough to supply fuel to the mines and to the stamp mill, where steam
is used for motive power.

Burns.—Large tracts in the valley of the Boulder and in the northeast quarter
have bean burned over during the past eight or ten years. The timber on the
burned tracts has in most cases been totally destroyed. ‘

Reproduction.—The young growth throughout is scanty and scattered. There
is little restockage in the burns. '

Undergrowth.—Light.

Litter.—In' the stands on the west of Boulder Canyon the litter, composed of
fallen timber killed by overcrowding, is abundant. Elsewhere litter is light.

FHumus.—On most of the slopes with northern exposures there is usually a thin
moss cover. Klsewhere humus is lacking.

i

. Classification of lands in T. 7 8., R. 12 E.
. Acres
Forested ... . e aeee—aa 10, 540
Nonforested .. ... e 12, 500
Badly burned......... e e ettt eaacaeaeaaa s 3,000
Logged - oo e e e et 4,000
Agricultural - . .. ... eiiiieieie s P None.
GraziDg - . . i et et iiiciaiesecenaacan 4,500
Bare rOCKS . . L i riieeaecdeeccacmeeaaaas 3,800
B 5 31V 1, 200
Total siand of timber in T.7 8., R. 12 E.
Species. . Mill timber. Polg:llll)gri:uel Tot;aﬁ %‘g;ggf of
Feet B. M. Cubic feet, Cubic feel.
Lodgepole pine._ .. .. .. ... . .i...i eaenn 10, 000, 000 12, 000, 000 13, 800, 000
White-bark pine... ... .. i feeeniea 2, 000, 000 2, 000, 000
Red fir . oL 1, 000, 000 500, 000 680, 000
SUbALPING AT« oo e e e s 4, 000, 000 4,000, 000
Fngelmann SPrice - . .o eoeeeeneaeaenenaeeaaeans 9, 000, 000 15, 000, 000 16, 620, 000
e 71 20, 000, 000 33, 500, 000 37,100, 000

Composition of forest in T. 7 8., R. 12 E., including trees of all species with basal diameters of 3 inches
and vpward. ’ '

,Per cent.
Lodgepole pine. .. . . ..o i it iaiieeaa s 60
White-bark pine.... ... ... ... __..... et imane e 4
Red fir ... e e e e 1.5
Subalpine fir .. ..o e e et eeeeeaaaaa 9.5

Engelmann Sprtlee « - cu e oo oo e 25
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Townsure 7 SoutH, RANGE 13 Easr.

Topography.—This township is a plateau-like area situated mostly above timber
line, cut by shallow canyons and dotted with numerous tarns.

Mining.—None.

8oil.—Thin gravelly loam.

Agricultural adaptabilety.—The township contains no tillable land.

Grazing capacity.—Most of the township is covered with a thin sward of alpine
grasses and sedges which might afford a scanty pasturage during three or four
months of each year. ' o

- Drainage conditions.—Owing to its elevated position the region receives a large
amount of snow and rain, and the run-off is large. The tract abounds in tarns,
springs, and creeks, and constitutes an important water head of Boulder and Still-
watel rivers. ) '

Snow and rock slides.—Infrequent.

Towns and settlements.—None.

- Forest conditions.—The forest is of subalpine composition throughout, and
consists of white-bark pine, spruce, and subalpine fir, with lodgepole pine in the
southwest corner. On a small tract in this corner, the forest is set in a close,
well-stocked stand; elsewhere the stands are thin, and scatteréed over the rough
surface and slopes in narrow lines and small copses. It is chiefly an old and middle-
aged growth. Except for local use the forest is inaccessible.

Cutting.— None.

Burns.—Along the west line of the township the timber on 1,200 acres has been
killed by recent tires.

Reproduction.—Scanty throughout. The young growth is composed of the
same species, in the same proportions as the mature forest.

Undergrowth.—There is only a very low and thin growth of underbrush in
the district.

Litter.—Abundant in the southwest corner of the township, consisting ef
dead and fallen pole growths, killed by overcrowding.

Humus.—Thin or entirely lacking.

Classification of lands in T. 7 8., R. 18 E.

Acres
Forested ... ..ttt aa—aan 3, 600
Nonforested . ... L. i, 19, 540
Badly burned .. ... ..o i iiecieiieeceaacaaeaa, 1, 200
L0gged . o o el None
Agri'cultural ................................................................. None
GIRZING - .« oot ettt ccetea e, 12, 000
Bare TOCKS . . eiieameeeeee it maicmceaceae. 3, 840
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Total stand of timber in T.7 S., R. 13 L.

Spocies. Mill thwber. | POEAE I T e
Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine.. ............ ... e 3, 000, 000 3, 000, 000 3, 540, 000
White-bark pine.. . ... e 300, 000 300, 000
Subalpine fir ... .|l 600, 000 . 600, 000
Engelmann sprace.. ... ...l L.l . ...l .. 2, 200, 000 1, 000, 600 1, 396, 000
Total. .. ... ll. ¢ 5, 200, 000 4, 900, 000 5, 836, 000

Composition of forest in T.7 S., R. 18 L., including trees of all species with basal diameters of 8 inches
and upward.

Per cent.

Lodgepole pine. ... ... .. il 30

- White-bark pine. ... ... L . b
Subalpine fir . il 15
Engelmann Spruce. ..ol 50

Townsure 7 SoutH, Raxce 14 Kast.

Topography.—The eastern and western areas comprise steep, rocky spurs
rising to elevations of 10,000 to 11,000 feet. The central areas consist of the
canyon of Stillwater River and its immediate slopes. The canyon is a rocky
gorge hemmed in by steep slopes, which in the southeast portion become immense,
towering- cliffs rising sheer from the valley 2,000 to 2,500 feet.

Minang.—None.

Soil.—Gravelly and stony, with light surface admixtures of loamy matter.

Agricultural adaptability.—None of the areas are tillable.

(lrazing capacity.—The summits of the spurs are covered with a thin sward
of alpine and subalpine sedge and grass. The eastern areas are practically inac-
cessible. The western areas can be reached, but probably only by sheep.

Drainage conditions.—The tract gives rise to numerous springs and creeks,
but owing to the broken character of the region holds no lakelets.

Snow and rock slides.— Very frequent along the canyon of the Stillwater,
owing to the excessively steep slopes.

Towns and settlements.—There are no settlements in the township.

Forest conditions.—The timber is confined to the canyon of Stillwater River,
its larger western tributaries, and a foew of the lower and less rocky slopes.
The stands are composed of lodgepole pine in nearly pure growths or with large
proportions of spruce and subalpine fir, and vary in age from 60 to 200 years,
depending on the time that has elapsed since the last fire. T he forest is prac-
tically inaccessible, except for local use.
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Cutting.—None.
DBurns.—None.

87

Reproduction.—Young growth is everywhere scanty or of only moderate
volume. The proportion of the different species composing it is the same as in

the old or mature growth.
Undergrowth.—Light.
Litter.—Small quantities in the younger lodgepole stands.

IHHumus.—A thin moss cover in the canyons comprises all the humus layer.

Classification of lands in T. 7 S., R. 14 E.

Total stand of timber in T. 7 S., R. 14 E.

Species. Mill timber. Polg!z;%(géuel 'l‘o?ial,} mll]‘ll)'gre of
Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine ... ... Ll ..... 6, 000, 000 3, 000, 000 4, 080, 000
White-bark pine........... .. e e IR SO 1, 000, 000 1, 000, 000
Subalpine fir .. ... il 8, 000, 000 6, 000, 000
Engelmann spruce ... ... ... ... ... .. ... .. 4, 000, 000 6, 000, 000 8, 720, 000
Total - sl 10, 000, 000 16, 000, 000 17, 800, 000

Composition of jorestin T. 7 S., R. 1 E., including trees of all species with basal diameters of 3 inches and

upward.

Lodgepole pine .. ..
White-bark pine
Subalpine fir

Engelmann spruce

TowxsuiP 7 SOUTH, RANGE 15 East.

Per cent.
12

The township comprises a high, mostly alpine region, abounding with crags,
precipices, and bare rocky peaks rising to altitudes of 12,500 feet, and deep, clift-

bound canyouns,
none are forested; scattered trees of subalpine species grow here and

None of the areas are agricultural; none have a grazing value;

there in the

lower and more sheltered ravines, but as most of the region is situated ahove
timber line, there never can be dny extensions of the present amount of arborescent
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growth. Small tarns and ponds form heads to various cleeks, and the region is of
importance by reason of these natural reservoirs.

Classification of lands in T\ 7 8., R. 16 E.

Acres.

Forested .. .. i i None.
Nonforested ... .. ...l [ 23,040
Barerocksand alpine ... ... ... . . .. ... ... e 20, 000
Lakelets, tarns, and streams ... ... ..._......... .............................. 3,040

TownsHir 7 Sourn, Raver 16 Easr.

Topography.—This township is in a high, mostly alpiﬁe region—a mass of crags,
precipices and pinnacled ridges, which, in the northwest corner of the to{vnship,
culminate in peaks rising to elevations of 12,500 feet. Winding among the steep,
rocky spurs lie deep, cliff-lined canyons littered with talus and morainic débris,
which here and there dams the streams and causes them to spread out and form
lakes of considerable size.

Mining.—None.

Soil.—The soil is sterile and rocky. A large pr opormon of the tract has no soil
cover.

Agricultural adaptability.—There is no tillable land in the township.

Grazing capacity.—The summits of the ridges bear, hear and there, thin swards
of alpine sedges and grasses and some of the larger lakes have wet glades fringing
them. None of them are accessible to stock.

Drainage conditions.—There is a large and continuous outflow, all by way of
West Rosebud Creek. The township constitutes a great natural reservoir to this
stream, and as such is of importance notwithstanding its rough and rocky character.

Snow and rock slides.—Frequent'throughout.

Towns and settlements.—No part of the township is inhabited.

Forest condations.—Most of the township lies above timber line, and the forest
is confined to the lower slopes and the bottoms of a few canyons in the northern
portion. The stands are composed of lodgepole pine and spruce at the lowest
elevations, and of the subalpine type of forest at the upper.

Cutting.—None.

Burns.—Tracts in the northeast corner of the township have been burned over
within the past seven or eight years and the timber on 400 acres destroyed.

Reproduction.—Young growth is not abundant. Lodgepole pine and Enge]-
‘mann spruce are the leading species in the restockage The burned-over tracts are
not reforesting.

Undergrowth.—Low shrubs, of huckleberry, wild raspberry, gooseberry, etc.

Litter.—In the lodgepole-pine stands and on the burned-over areas litter of
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dead and fallen pole timber is abundant. In the subalpine stands the amount is
small.

Humus.—None.
Classification of lands in T 7 S., R. 16 E.,

N Acres,
Forested ... ... ociueni et e e 2, 400
Nonforested .. ..o e e e 20, 640
Badly burned. .. ... .o ..o e 400
Logged. ..o e iieeieaaiaae None
Agrienltural o e None
Grazing _ . .o None
Bare rocks and high alpine ... ... .. L L. o... 17,140
Lakes and tarns ... .. B 3,100

Total stand of timber (pole and fuel) in T. 7 8., R. 16. E.
Cubic feet.
Todgepole pine...... ... . .. ... ... ... .. e e 950, 000
White-bark pine. .. ... 350, 000
Subalpine fir - - ... 800, 000
Engelmann spruce .. ... .. et s 800, 000
TOUAL - o oo oo e o e L 2, 900, 000

Composition of forest in T. 7 8., R. 16 E., including trees of all species with basal diamelers of 8 inches and

upward.
) Per cent,
Lodgepole pine...... e e e e 50
White-bark pine. . ... ... e 12
Subalpine fir o 20
Engelmann spruce_.......... ... 18

Towx~sure 7 SoutH, Ranee 17 Easr.

Topography.—The township consists of the divide lying betweet East and West
Rosebud creeks, with the steep breaks leading into the canyons of these streams.
1t is a high, rugged mass of mountains, some portions rising to nearly 12,000 feet
while comparatively little lies below the 9,000-foot contour.

Mining/—None.

Soil.—Very thin, gravelly loam, stony, and strewn with huge bowlders i most
places. Large areas, particularly on the breaks to the Rosebud canyons, are
entirely devoid of soil cover.

Agricultural adaptability.—The township contains no arable land.

Grazing capacity.—In the Rosebud canyons small glades and burned-over tracts
not reforesting furnish pasture and are so utilized. The summits of the spurs are
covered with alpine sedges and grasses, but are inaccessible to dbmestic grazing
animals. ‘



90 ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

Draznage conditions.—The run-off is large and continuous, and as the tract
serves as a natural reservoir for the two Rosebud creeks it is of great importance.

Snow and rock slides.—These are common, especially in East Rosebud Canyon.
Enormous masses of overhang line the brinks of the canyons and frequently send
down vast masses of rock and gravelly débris. )

Towns and settlements.—There are no towns on the tract. At the north end of
East Rosebud Lake, a sheet of water covering 750 acres in the canyon of the same
name, is a summer cottage belonging to a Major Armstrong, who occupies a tract of
surveyed land in the heart of the mountains far from all other surveys.

Forest conditions.—The forest consists of thin stands of lodgepole pine, red fir,
white-bark pine, and spruce in the canyons and on the declivities where the slope
is not too steep to permit goil to accumulate. Small stands of aspen and cottonwood
occur in the bottoms of East Rosebud Canyon, while a few copses of yellow pine
occupy tracts at the mouth of the canyon. Formerly the bottoms and slopes of
East Rosebud Canyon were closely stocked with timber in most places, vut very
little has escaped the fires during the last four or five years.

‘Cutting.—Small quantities here and there for local use.

Burns.—During the past six or seven years most of the township has been
burned over. Complete destruction of the timber has followed.

Reproduction.—There is little young growth. The burned tracts show practi-
cally no cvidence of reforestation. Especially is such the case on the southern and
western exposures. Since the fires many of the slopes show extensive gullying,
while on most of them the loamy -suvrface is being washed into the streams and
carricd away, a process which will indefinitely retard reforestation.

' Undergrowth.—Moderate in quantity. A few of the burns are growing up to
various sorts of brush; mostly Ceanothus. '

Litter.—There are large quantities of dead and fallen timber on the burned-over
tracts. Most of the dead timber is still standing, and when it falls the amount of
litter will be very large.

Huymus.—None. . ’ .

Classification of lands in T. 7 8., R. 17 E.

Acres
Forested .. ... i 3, 600
Nonforested . ... . e 19, 440
Badly burned ... .. e 11, 440
Logged .. et e None.
Agricultural e iiaaeeaa None.
Grazing ... ...l PO 3, 000
Bare rocKs ... e 4, 000

Lakes and tarns ...~ ... oL Lol e 1, 000
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Total stand of timber (pole and fuel) in T. 7 8., R. 17 E.
. Cubic feet.

Lodgepole pine......_ .. e e 1, 200, 000
White-bark pine . ... .. ... " 800, 000
Yellow pine oo e 20, 000
Red il oo oo et e e e 40, 000
Subalpine fir. o il iiaeaae. 500, 000
Engelmann spruce.. ... ... iiiiiiiiiiil ciiiiicceaiooo..o2l 500,000

. Aspen and cottonwood.. .. ... ... ... ...l e 200, 000
B 7 3, 260, 000

Composition of forest in T. 7 S., R. 17 E., including trees of all species with basal diameters of 3 inches and

upward.
Per cent.
Lodgepole pine .. ..o 50
White-hark pine. ... ... 15
Yellow pine... ... ... .. ... ... N .27
Red fire.........ooooooiii.. SR U .8
Subalpine fir ..._.... U 10
Engelmann sprace ........ ... ... i 20
Aspen and cottonwood ... ... 4

v

TownsHIP 7 SourH, RaxcE 18 Easr.

Topography.—The western half of the township consists of steep, rocky spurs
forming the divide between Red Lodge and West Rocky Fork creeks, and between
Red Lodge .and East' Rosebud drainage. Their eastern terminations lie in the
central portion of the tract where they break with sharp descents to a rolling
foothill region, which fills the remainder of the areas of the township with low,
long ridges and # multitude of shallow ravines -and gullies. The general elevation
of the foothill region is about 5,600 feet, while the ridges in the western areas reach
altitudes of 9,000 feet.

Mining.—No mineral is mined. Petroleum is thought to occur in the north-
west quarter of the township, where borings have been made intermittently for
several years, but without definite results.

Soil.—Gravelly loam. - The entire foothill region is covered with a deep
hlanket of extremely heavy howlder drift, partly overlain with a thin top-dressing
of loamy matter. ' ]

Agricultural adaptability.—The western areas contain no tillable land. Tracts
in the eastern portion, in the aggregate 800 or 1,000 acres, are susceptible of
cultivation.

(trazing capacity.—The foothill region, where not wooded, has a grass cover,
and has long been utilized as cattle and sheep ranges. Where not fenced it has
been badly overgrazed.
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Drainage conditions.—The run-off is of moderate volume, and is carried by
Red Lodge, West Rocky Fork, and nuamerous smaller creeks, which have their
rise in the fronts of the spurs. Their waters are more or less used for irrigating
agricultural lands outside the township.

Snow and rock slides.—Infrequent, and limited to the high western portions.

Towns and settlements.—One or two farmsteads near the north line of the town-
ship comprise the settlements.

-Forest conditions.—The mountain areas bear nearly pure-growth stands of lodge-
. pole pine at middle elevations, giving way to stands of the ordinary subalpine type at
the highest altitudes. The foothill region is dotted with extensive and extraordinarily
closely set stands of sapling lodgepole pine and aspen, this young growth covering
fully 60 per cent of the forested area of the township. Most of the timber in the
district has only a fuel or pole value. With the exception of the summits of the
spurs the different tracts are not particularly difficult of access.

Cutting.—The foothills and lower slopes of the mountains were culled many
years ago. ~ In some of the more readily accessible portions the cutting has amounted
to 80 or 90 per cent. Much fire-killed timber has been taken out. In the aggregate
5,000 acres have been culled. _ :

Burns.—Extensive forest fires, originating five or six years ago in East Rosebud
Canyon, burned the timber on large tracts of the mountain spurs, but the killed trees
are still standing.

Reproduction.—In the high areas there is little young growth. Parts of the
burns are restocking; parts are still without any seedling growth. Lodgepole pine
is the chief species in the restockage.' The foothills are becoming covered with
extremely close-set stands of lodgepole pine and aspen. It is impossible to determine .
with absolute certainty whether these stands are reforestations direct after fires, or
whether they occupy ground formerly grassed over as the result of repeated fires
while the Indian had control of the region. However this may be, the forest is now
extending into foothill tracts which do not show a vestige of former timber growth.
These heavily stocked stands of young lodgepole and aspen are the most conspicuous
features of the forest.

Undergrowth.—In the stands of green timber there is very little underbrush
present. On the burned-over areas which are not restocking, dense growths of shrubs,
chiefly Ceanothus, are covering the ground.

Litter.—In the growing forest the litter generally is hght In the burned
districts dead and down timber is accumulating in great quantities.

Huwmus.—None.
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Classification of lands in T. 7 S., R. 18 E.
Acres.
Forested ... e e 12, 040
Nonforested - ..o e et 11, 000
Badly burned . .. ... .. i SR 6, 000
Logged (culled)... ... ...... e e e e et 8,000
Agricultural ... 1, 000
Grazing. . ... e R 3,200
Bare 10CKS. . .. e 800
Total stand of timber in T. 7 S., R. 18 E.
Species. Mill timber, | Foleandfuel . Total volume of
Feet, B. M. Cubic feet. Cubic feet.
Lodgepole pine ... ..o 2, 000, 000 9, 000, 000 9, 360, 000
‘White-bark pine - ... ... 1, 200, 000 1, 200, 000
Subalpine fir_ ... ... il R 900, 000 900, 000
Engelmann spruce . .o ..o ociioiiooni i 800, 000 900, 000 1, 044, 000
Aspen and eottonwood . ..« o oo 1, 000, 000 1, 000, 500
Total. .. 2, 800, 000 13, 000, 000 13, 504, 000

Composition of forest in 1.7 8., R. 18 E., including trees of all species with basal diumeters of 8 inches and

upward.

Limber pine. - . o .

Lodgepole pine
White-bark pine

Subalpine fir
Engelmann spruce
Aspen and cottonwood

Towwssuair 8 SoutH, Ravce 10 East.

Séattered trees.

Per cent.

70

Topogmphy.—The township consists of high, rocky, alpine and subalpine ridges

reaching altitudes of 10,000 feet, with deep and narrow intervening canyons

belonging to the drainage basin of Hell Roaring Creek.

Mining.—None.

Soil.—Thin, gravelly, stony, and bowlder-strewn throughout.
Agricultural adoaptability.—There are no lands capable of tillage in the town-

ship. ,
Grazing capacity.—None.

Drainage conditions.—Numerous springs, rivulets, and creeks have their rise

in the township.
Snow and rock slides.—Infrequent.
Towns and settlements.—None.
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Livrest conditions.—The lower areas are covered with large and continuous
stands of lodgepole pine, with small admixtures of spruce and ved fir. The stands
average 100 years old. The subalpine forest consists of white-bark pine, spruce, and
subalpine fir and is thin and scattering.

.Cutting.—None. ' )

Burns.—Along the east line small patches of burns, in the aggregate 500 ac;'es,
extend into the township from the large burns in Hell Roaring Basin.

Leproduction.—Scanty, but suflicient to maintain the present density of stands.
The greater portion of the sapling and seedling growth is composed of lodgepole
pine. '

Undergrowth.—Sparse. _

Litter.—There is a nioderate amount of dead and down timber, killed by
overcrowding, in the lodgepole pine stands. In the subalpine forest the amount
of litter is small.

Humus.—None.

Classification of lands in T. 8 S., R. 10 R.

Acres.

Forested ... il 16, 000

-Nonforested _ .. .. iiiiiiiiiiiillll 7,040

Badly burned. . ... iiiiiiiiea... 500

Logged. - - e i None.

Agricultural .. ..o . L None.

(€ 5= 7 T None.

Bare rocks and high alpine. . ... ... ... 6, 540

Total stand of timber in T. 8 8., R. 10 E.
Specie, il timer, | TOgER L | Toltlsapdof
Feet B, M. Cubic fect. Cubic feet.

Lodgepole pine - ... ... it 20, 000, 000 25, 000, 000 28, 600, 000
White-bark pine - .. - oo 8,000, 000 8, 000, 000
Red fir. ... e eiieaaaa -1,000,000 |.............. 180, 000
Subalpine fir ... .. ee e 3,000, 000 3, 000, 000
Engelmann spruce .. ... ... oo ool 5, 000, 000 2,000, 000 2, 900, 600
17 1 26, 000, 000 38, 000, 000 42, 680, 000

Composition of forest in T. 8 8., R. 10 E., including trees of all species with basal diameters of 3 inches
and upward.

Per cent.
Lodgepole pine ... il 72
White-bark pine ... ..l 10
Red fr. ... .3
Subalpine fir . il 5.7

Engelmann Spruce . . ... ... .o 12
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TownsHIr 8 SouTH, RaANGE 11 East.

Topography.—The tract chiefly consists of the upper basin of Hell Roaring
Creek, a broad, semicircular depression between ridges having altitudes of 9,000 to
10,000 feet. The depression forms a sort of valley with low }'idges; gullies, and
ravines intersecting its bottom in various directions. Hell Roaring Creek is in a rift
in the solid granite, 50 to 60 feet wide and 40 to 60 feet deep, with nearly perpen-
d]Cllld,l walls. -The east side of the valley rises to the summit of the mclosmo
ndges through a series of broad terraces; the north and west sides mount on the
steep fronts of high spurs stretching out from divides in the townships ad]ommg"
while the south side forms the entrance to the canyon portion of Hell Roaring
Creek Valley. v 4 R "

Mining.—None.

80il.—Thin, gravelly loam, stony; many of the slopes are covered with talus
devoid of soil. The surface of the central part of the depression consmts ot a
sheet of bowlder and gravel drift.

Agricultural adaptability.—None of the lands in the township are tillable.

Grazing capacity.—The grazing areas of the township are mostly fire O'hd}e‘s
slowly reforesting. A few moushy meadows oceur in the central areas, and some
small subalpine glades on the udges 1nclosmg the valley on the east.

Drainage conditions.—A large amount of water flows from the township. The
tract abounds in large springs, points of seepage, subalpine rivulets, and small
ponds. It is practically the water head of Hell Roaring Creek.

Snow and rock sledes.—Infrequent or altogether lacking.

Towns and settlements.—None.

Forest conditions.—The forest conditions are the results of fires during the past
one hundred and fifty years. The central areas are covered chiefly with .lodgepole
pine, varying in age from 50 to 100 years. The younger stands are reforestations
after fires in modern times; the older growths are stands that escaped the last
great fires, and are scattered throughout the sapling growths. The subalpine
~ forest, covering 30 per cent of the township, consists of spruce, white-bark pine,
and subalpine fir, with occasionally some lodgepole pine. The white-bark pine is
very abundant, and at the highest levels forms 75 per cent of the forest. Along
the lower edge of the subalpine stands Engelmann spruce constitutes 60 to 80 per
eent of the timber. The timber on the high eastern slopes of the valley is chiefly
an old growth, varying from 150 to 200 years in age. Poplar and aspen groves are
common in the central parts and form thick fringes around the tarns and ponds,
or entirely cover the more seepy areas whele coniferous growth is not possible.

C’wttmg —None.

Burns.—The recent burns, not yet reforesting, or only very tardily, amount
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in the aggregate to 2,000 acres. Most of the central areas, about 10,000 acres,
were burned over sixty or seventy years ago.

LBeproduction.—There is a moderate amount of young growth throughout the
central portions, but nowhere is the restockage at all dense. The grassy fire
glades that came into existence sixty or seventy years ago show a tendengy to
become permanent. Some of them are covered with dense brush growths in which
the seeds of coniferous trees obtain lodgement with extreme difficulty. Lodgepole
pine prevails as young growth at all the lower altitudes. Seedling and sapling
growth are scanty in the subalpine forest. '

U?zde7‘g7’0qot/’c.¥—The1'e is little brush growth in the subalpine forest or in the
well-stocked stands of lodgepole pine at the lower elevations. Dense brush covers
many of the old fire glades. It is composed of Shepherdia, Canadensis, Ceanothus
velutinus, juneberry, wild rose and the like.

. Litter.—In the lodgepole pine stands the amount of litter is small. In the
subalpine forest, particularly where Engelmann spruce is abundant, there is an
immense amourit of uprooted timber, due to heavy winds and to the springy
character of the ground. _ _

Humus.—In the spruce stands on the east side of the valley the humus or duff,
composed of moss, is 3 to 6 inches in depth. Elsewhere in the township it is lacking.

Classification of lands in T. 8 8., R. 11 E.

Acres
Forested. ... ... ieieiciiiienn. 17, 640
Nonforested - .. ... 5,400
Badly burned. ... i 2, 000
Logged. . oo eieiecaeeeaiaa None.
Agricultural . ... L iiiieiiiiicicean None.
G ZiI g - o ot et et e ettt eme———————- 1,900
Bare rocks: ... _i.....: RN e SO 500

Ponds and marghes - e 1, 000

Total stand of timber in T. & 8., R. 11 E.

Specics, , Mill timper, | Poleand fuel | Total volume of
Feet B. M. Cubic feet. Cubic feet.

, Lodgepole pine..... . ..cooceieaoa... s 30, 000, 000 21, 000, 000 26, 400, 000
White-bark pine. .. ...l it iiiiicieieieracafecaaraaaeaaan 7, 000, 000 7,000, 000
Red fir. ... 2,000,000 |-oo.ooooeen--. 360, 000
Subalpine fir .. ... ..o e amm———aeeeena 3, 800, 000 3, 800, 000
Engelmann sproce. .. ..o o.coooiiiiiiiiiaaeaaaaann.. -23, 000, 000 7, 000, 000 11, 140, 000

ota) .« e b_ . 55, 000, 000 38, 800, 000 48, 700, 000
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Composition of forest in 1. 8 S., R. 11 E., including trees of all species with basal diameters of 3 inches
and upward.

Per cent.
Lodgepole Pine ..o .o e 68
White-bark pine.............._...... U 8
Red T, o e ieeiieaiaaa- .5
Subalpine fir _____ ... _...... e e 3.5
Engelmann BPruce. .. ... ..o i eeeiiimaeaaaa- 20

TownsHIP 8 SouTu, Raxce 12 East.

Topography.—The northern areas comprise ro’ﬁgh ridges and crests rising to
altitudes of 11,000 feet. The central areas are formed by the basin-like valley of
upper Buffalo Creek, which- is bordered on the west by a plateau-like ridge,
forming the divide against Hell Roaring Creek; and on the east by narrow, rocky
crests sloping into Buffalo and Slough creeks with a succession of long terraces.

Mining.—None,

Soz'l.—Clayey and gravelly loam, stony and howlder strewn in places.

Agricultural adaptabelity.—The tract is too stony, too mountainous, and situated
at too high altitudes for agriculture.

Grazing capacity—The plateau-like portion of the spurs inclosing Buffalo
Creek on the west, and the upper areas of the basin of that stream, contain large
areas of gmssy glades and uplands suitable for pasture. No stock were pastured
on these tracts during the past season.

Draznage conditions.—The township is well supplied with springs and rivulets
and small ponds here and there in the western areas. It forms the water head
of the Buffalo Creek drainage.

Snow and rock stides.—Infrequent.

Towns and settlements.—None.

Forest conditions.—The forest in the east half of the township consists of
lodgepole pine to the extent of 80 per cent. In Buffalo Creek Basin the stands ave
chiefly composed of Engelmann spruce. On the summit of the ridges the forest,
wholly of the subalpine type, consists mostly of white-bark pine and spruce. The
‘forest is composed of old growth stands varying in age from 150 to 200 years
and over. There is very little forest in the sapling stage throughout the township.
Portions of the timber in the extreme eastern sections of the township are accessible
by way of Slough Creek Valley. The remainder can be reached only for local use.

Cutting.—None. ' '

Burns.—A small tract, 100 acres, along the western edge of the township has
been burned over by fires of recent date. .

Reproduction.—Most of the forest has reached the period when its stands are

9574—No. 20—04—7 '
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fully stocked, and young growth is nearly impossible owing to lack of light. In
consequence there is little seedling and sapling growth, '

Undergrowth.—Light. )

Litter.—The forest in the east half contains immense quantities of dead and
fallen timber, killed by overcrowding. The western half has only a moderate
quantity of litter. ' \

LHumnas.—Generally abundant in the east half of the township; scanty or wholly
lacking in the west half and on the summit of the higher ridges.

Classification of lands in T. & 8., R. 12 FE.

. Acres
Forested. - .. oo e S 12, 040
Nonforested _.......... R e 11, 000
Badly burned. . ... ...l 100
‘Logged oo None.
Agricultural ... l... e e None.
Grazing . - .ol 8, 000
Barerocks. ... ... ... .. e 2, 600

Ponds and Streams .. ... .o e 300

Total stand of timber in T. 8 S., R. 12 F.

Species Sl timber. | PO | o) o o
Feet B M. Cubic feet. Cabic feet.

Lodgepole pine ... .o e el 15, 000, 000 20, 000, 000 22, 700, 000
White-bark pine. .. .. ..o 1, 000, 000 3, 000, 000 3, 180, 000
Red fir i 3, 000, 000 1, 000, 000 1,540,000
Subalpine fir .. .. e ea et 2, 000, 000 2, 000, 000
Engelmann spruce ... ... .. .ol 17, 000, 000 6, 000, 000 9, 060, 000
Total .. ... e 36, 000, 000 32, 000, 000 38, 480, 000

Composition of forest in T. 8 8., R. 12 E., including trees of all species with basal diamelers of 8 inches
: and upward.

. Per cent.
Lodgepole pine ... ... .o ooea e ieeiaaan 68
White-bark pine . .. e 3
TG U 5 1
Subalpine Ar e e 8
Engelmann Spruce . ... .. e ieeeacaeeaaaaas 20

TownsHIp 8 SouTh, Ranee 13 East.

Topography.—The towuship comprises the northern portion of Slough Creek
drainage, the stream running through the center of the tract. In its bottoms is a
terraced flood valley. Ridges, with long, easy slopes, for the most part, border the
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valley on the west and on the east, the northeast cornér being an exception. Here
the spurs rise to altitudes of 10,000 feet and form Horseshoe Mountain.

Mining.—The summit and upper slopes of Horseshoe Mountain are mineral
bearing.

Minerals.—Gold, both quartz and placer. .

80il.—Thin, gravelly loam, generally very much littered with }?owlders.

Agricultural adaptabilety.-—The region is situated at a too high altitude for
agriculture.

Grazing capacity.—Small glades on Horseshoe Mountain and in Slough Creek;
in the latter several ancient fire glades afford pasturage.

Drainage conditions.—The township is abundantly supplied with springs, marshy
areas, and places of seepage, besides giving rise to several large creeks. The outflow
is carried by Slough Creek, which evidently has a great underflow through the vast
mass of glacial débris littering the valley.- .

Snow and rock slides.—Snow and rock avalanches are common along the west
slopes of Horseshoe Mountain where it abuts on the valley of Slough Creek.

Towns and settlements.—There are two permanent mining camps, both small, on
Horseshoe Mountain. Outside this area the tract is not inhabited.

Forest conditions.—With the exception of the summit of Horseshoe Mountain
the township is well stocked with forest, carrying the greatest quantity of timber of
any of the townships in the Absaroka division of the Yellowstone Forest Reserve.
In the valley of Slough Creek and in' the bottoms and middle slopes of the trib-
utary creeks entering from the east the stands are chiefly composed of lodgepolé
pine, varying in age from 50 to 200 years. Some of the stands carry timber,
mostly of logging dimensions; others have nothing but slender pole growths.. At
the middle elevations on the west slopes spruce largely replaces the lodgepole pine
of the valiey. In stands where it is the dominant species it attains diameters'up to
3 feet with trunks 100 feet in height. At subalpine elevations the usual thin and
scattering -stands of white-bark pine, spruce, and subalpine fir form the forest.
With the exception of the lodgepole pine the trees are limby and knotty throughout,
rarely showing any clear trunk. The tract is -easily accessible by way of
Yellowstone National Park and the lower portion of Slough Creek Valley.

Cutting.—None, except a small ,amount on Horseshoe Mountain, culled out for
local use by the miners.

_ Burns.—There are two small burns, amounting to 100 acres, in the Slough
Creek bottoms near the south line of the township.

Leproduction.—Young growth is abundant in the stands where the forest is
not too closely set. In the young and close-set lodgepole-pine forest seedling and ,
young-sapling growth are almost entirely lacking. In most of the older and open
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lodgepole-pine the young growth is chiefly spruce. Nearly all the forest in
the township is in a very active stage of natural thinning.

Undergrowth.—The brush growth is scanty throughout.

Litter.—Here and there along Slough Creek and on Horseshoe Mountain the
forest is quite free from litter, and presents, in the older stands, a clean, park-like
appearance. Klsewhere in the township the forest is littered with an immense
amount of dead and down pole timber, the result of overstockage.

Ilumus.—In the stands bordering the valley on the west a layer of humus or
dufl, 3 to 6 inches in depth, covers the forest floor. In the stands on the eastern
side of the valley it is very thin or altogether lacking,

Classification of landsin T. 8 8., R. 13 E.

Acres
Forested ... e 20, 640
Nonforested .. .- e iiciiiaaoo- 2, 400
Badly burned. - .. oo i iieeieaoo. 100
Logged ...l i ieiicician.- None
Agricultural ... ieiiiiieiiiiiao.. None
L€ T2 o 1, 800
Bare roCKS. o .o 500

" Total stand of timber in T. 8 8., R. 18 E.

Species. Mill timber. I)OIS;II;grf.uel To;aﬁ zgllxli)lélre of
Feet B. M. . Cubic feet. Cubic feet.

Todgepole pine .. ....euomn i 65, 000, 000 64, 000, 000 75, 700, 000
White pine - Lo e eiiiaaaann 3,000,000 {...._ ... 540, 000

* White-bark pine. ... 4, 000, 000 4, 000, 000
Red fir. i eiieacieeieaan 5,000,000 . . ..._._...... 900, 000
Subalpine fir ... e e 5, 500, 000 5, 500, 000
Engelmann 8price - -« - o oo vrimoien i 52, 000, 000 10,000,000 | - 19, 360, 000
S U 125,000,000 | 83,500,000 | 106,000, 000

Composition of forestin T. 8 8., R. 18 E., including trees of all species with basal diameters of & inches and

upwaord.

) Per cent.
Lodgepole pine . . ... it mceeececinaea 62
Whitepine.........................-..; ....................................... 8
White-bark pine .. .. ... e eeimmeaiaaaan 7.2
201G U 5 2
Subalpine fir ... e iiiiaeaio. 9.8
Engelmann spruce .. ...t e 20
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TowxsHIP § SourH, RaNGE 14 Easr.

Topography.—The castern areas of the township comprise a high, rocky,
glaciated tract abounding in shallow depressions, small flats, short escarpments,
steep serrated peaks, and narrow crevice-like canyons. The central areas are cut hy
the trough-like canyon of Stillwater River, with sheer, rock walls in most places.
The western tracts consist of broad spurs and ridges stretching eastward from the
main divides in the township on the west.

Mining.—None. .

Soil.—Thin and gravelly; most of the nontimbered areas of the township have

o soil cover.

Agricultural adaptability.—The township contains no tillable land.

Grazing capacity.—None, . )

Drainage conditions.—The run-off is large. The eastern half is very abundantly
supplied with springs, tarns, alpine rivulets, and creeks, while several large creeks
have their rise in the western arcas. The township is one of the principal water
heads of Stillwater River. A '

Snow and rock slides.—Slides are of fr equent occurrence, especially in the eastern
areas along the breaks to the Stillwater Canyon.

Towns and settlements.—The township is uninhabited.

Torest conditions.—The bottoms of the Stillwater canyons are forested with
moderately close-set stands of lodgepole pine and Engelmann spruce, mostly old
growth. The ridges west of the canyon carry stands of subalpine type, thin and
scattered at the higher elevations, close set in the canyons. The eastern areas of the
township are mostly bare of forest, or have thin lines of trees and small copses set
here and there in the sheltered hollows of the spurs. The timber is inaccessible
except for local use.

Cutting.—None.

Brrns.—None. .

Leproduction.—In the stands in Stillwater Valley the young growth, consisting
chiefly of lodgepole pine, is sufficient to maintain the present volume. There is little
young growth in the subalpine stands.

Undergrowth.—Light. -

Litler.—A small quantity of dead and down timber is scattered through the
forest in Stillwater Valley, a large proportion of this being due to the crushing
effects of snow and rock slides descending the steep slopes. Elsewhere the litter
is small in quantity.

Humus.—A light cover of moss occurs in the vd,lley and on the lower slopes.
At the higher elevations the forest floor is bare.
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Classification of lands in 1.8 8., R. 14 E.

ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

Acres.
Forested ... .o eaeiiiciaaa 9, 000
Nonforested - ... ..o ieeiieiaecana. 14, 040
Badly burned . - .. i, None
Logged - . e il None
Agricultural . .. e e None
TN « ittt ieieeaaeaa None.
Bare rocks and alpine - ... aiiiiiieiiaii. 13, 000
Tarns and streams... .. ... . .. .o .i.... e eeeeeacmeeaaas e 1,040
Total stand of timber in T. 8 S., R. 14 E.
Species. Mill timber, P olg;régguel TO;’H :l?]llub!;:;e of
Feet B. M. Cubie feet. Cublc feel.
Lodgepole pine - ... oo i 8,000, 000 10, 000, 000 11, 440, 000
White-bark pine . e 1, 000, 000 1, 000, 000
Subalpine fir - e i e 3, 000, 000 3, 000, 000
Engelmann Sprice - - o oo oricaneanncaoeeeceenaaann 20, 000, 000 2, 000, 000 5, 600, 000
Total o oo et 28, 000, 000 16, 000, 000 21, 040, 000

Composition of forest in T. 8 8., R. 14 E., including trees of all species with basal diameters of 3 inches and

upward.
. Per cent.
Lodgepole pine. . ... ... ._..... e e e e meaaccemaeaaan 20
White-bark pine. . ... . ... e iiiamemmeeaaan 6
Subalpine fir .o ieereiee e 9
Engelmann SPruce . ... .. e u o me i eacceeeea e io oo icccee e caeaaaaaanaaaaann 65

Townsurr 8 SoutH, Range 15 Easr.

Topography.—The township consists of a high alpine and subalpine area, in
the southern and central portions comprising a mass of short, irregular ridges
with a maze of ravines, shallow canyons, and runs cutting the ridges in all
directions, and a large number of depressions holding one or more lakelets and
tarns. The northern areas rise into towering peaks, several of them 12,000 feet
in height, surrounding which are rock-bound canyons almost crevice-like in their
DNATTOWNess, &

Mining.—None; the region is mineralized, however.

Minerals.—Gold and copper.

So¢l. —Thin and gravelly, in most localities strewn with immense bowlders
and masses of talus. Most of the areas are entirely devoid of soil, presenting
nothing but the smooth; bare rock.

Agricultural adaptability.—The township contains no arable land.
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Grazing capacity.—A few hundred acres of alpine meadow land exist in the
southern and central areas. The tracts are not pastured.

Drainage conditions.—The township is of importance by reason of the large
volumes of water constantly discharged from its areas. The tarns and lakelets
constitute natural reservoirs, and great banks of snow or incipient glaciers lie
on the northern slopes of most of the higher elevations. The drainage flows
partly into Stillwater River and partly into Clark Fork.

Snow and rock slides.—Of frequent occurrence, especially in the northern
areas. Mud slides carrying vast quantities of bowlders line many of the tarns
and are common on the slopes of the peaks. The ragged and serrated crests of
the ridges have enormous masses of overhang, from which avalanches of stones
and bowlders are continually descending into the canyons and building up the
talus slopes. o

Touns and settlements.—None,

Forest conditions.—The tract carries no forest. There are a few trees of
white-bark pine and Engelmann spruce scattered through the hollows or lining
the tarns in the southern areas. Most of the township lies at altitudes above
timber line, where low growths of willows replace arborescent vegetation. l

Reproduction.—Climatic conditions are such that much young growth is
impossible. In the sheltered hollows and ravines, up to elevations of 9,800 feet,
there will always be a few seedlings and saplings. Very rarely will one of them
_grow to maturity, being broken off or uprooted by heavy snows and fierce gales
as soon as any considerable size and spread of limbs are attained.

Classification of lands in T. & 8., R. 15 L.

Acres.
Forested ___... L e L e None.
Nonforested .. ... .. .. e 23,040
Agricultaral .. ...l et ~... None.
Grazing .. ..o el 3,000
Bare rocks, alpine snowbanks, and incipient glaciers. ... .. ... ... ... ... 18, 000
Lakelets, tarns, and streams. ... ... ... i 2,040

Towwnsurp 8 SoutH, Raxce 16 Kasr.

The township consists of a high, rugged mass of mountains, mostly situated
above the 9,500-foot contour, with peaks and ridges rising to 12,900 feet. It
abounds with peaks, serrated and pinnacled crests and ridges, canyons, precipices,
and alpine lakelets and tarns.

The township is uninhabited. The surface consists chiefly of bare rock. None
of the areas are agricultural in character. Swampy meadows, fringing the alpine
tarns, are met with here and there, but they are practically inaccessible to stock.
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Nonc of the lands are mineral bearing. No forest exists in the township, but
a few narrow lines of spruce and white-bark pine fringe tarns situated at or
near the 9,500-foot contour line. The greater portion of the.tract lies above
timber line, The township has a large run-off, and is of importance by reason
of the large natural storage capacity afforded by its many lakelets and tarns.

\ :

Classification of lands in T. 8 S., R. 16 E.

: ) Acres
Forested — o e e e None.
Nonforested - ... .. el 23, 040
BATE TOCKS - - -« o e . 17, 000
‘Alpine meadows and glades. ... .o iiiiiiieeiiaas 2, 540
Lakelets, tarns, and streams..._________ [ 3, 500

TowxsuIr 8 SourH, Raxce 17 Easr.

Topography.—The eastern area comprises high spurs with broadening or
plateau-like summits, which in the central portion break oft to the canyon of the
East Rosebud. The portion of this canyon situated within the township is a mere
rift through the mountains, bounded on either side by great, bare, almost perpen-
dicular walls of rock. The southwest corner of the township rises in a vast_mass of
jagged cliffs, The average altitude of the. township is about 10,800 feet, while
many isolated tracts attain clevations of 12,000 feet.

Mining.—None.

80il.—Thin gravelly loam, with the surface strewn with bowlders, usually of
large size. The slopes leading to the different canyons are mostly bare of soil,
preseunting either naked rock or talus.

Agricultural adaptability.—No portion of the township has any arable land.

Grazing capacity.—The ‘summi‘ts of the ridges are covered with a thin sward
of alpine sedges and grasses. They are extremely difficult of access, probably
beyond the reach of any kind of stock except sheep. There are no grazing areas
in the canyons. ‘

Drainage conditions.—The township is the water head of East Rosebud Creek.
The run-oft is large. Springs abound, while numerous tarns and ponds in the
southern part serve as natural reservoirs and more or less regulate the outflow.
The waters of East Rosebud Creek are largely utilized for irrigation purposes in
the agricultural sections north of this township.

Snow and rock slides.—Of common occurrence.

Towns and setilements.—The tract is entirely uninhabited.

Forest condetions.—Light stands of lodgepole pine, spruce, and-subalpine fir
occur in the bottom of East Rosebud Canyon for a distance of 3 miles south
from the north line of the township. Small copses and thin lines of spruce and’
white-bark pine cling to the rocky slopes of the different canyons or nestle in

L}
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the deeper and more sheltered hollows to which projecting spur or excavated glacial
cirque give rise. There is no mill timber; the growth has only a fuel value
and is practically inaccessible except for local use. Most of it is a pole growth.

Cutting.—None.

Burns.—None.

Reproduction.—Reproduction is sufficient to maintain present stands. Climatic
conditions forbid any considerable additions to the present timbered area, but
more closely stocked stands, particularly in the East Rosebud bottoms, are pos-
sible. Lodgepole pine and spruce are the leading specics of the young growth.

Undergrowth.—Very thin and scattering.

Litter.—A small amount in the lodgepole-pine stands.

Humus.—Lacking.

Classification of lands in T. 8 S., R. 17 E.

Acres.
FOeSted - -« oo oot S 3,000
Nonforested .. ... e 20,040
Badly burned ...._. \ ........................................................ None
Logged . i None
Agricultural . .ol None
GIAZING - - oo oo oo et e e e 11, 000
Bare FOCKS .. e ieaaaas 7,300
Tarns and Streams. . . e ieiaeeaaae. 1, 740

Total stand of timberin T. 8 8., R. 17 F. .

Species. Mill timber, /| Folgand fuel | Total wolume of

Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine - .o.ooroiint i i e 1, 000, 000 000, 000
‘White-bark pine ..... U (AR - 250,600 © 250,000
Subalpine fir ... ... |l 350, 000 " 350,000
Engelmann sproce. . ..ol 1, 000, 000 1, 000, 000
Total ...l 2, 600, 000 2, 600, 000

Composition of forest in T. 8 S., R. 17 E., including trees of all species with basal diameters of & inches and
upward.

h Per cent.
Lodgepole pine. ... ... il 30
White-Dark PIN€. - - oo ooo ottt . 5
Subalpine fir _ ... i 30
Engelmann spruce - . ... ... 35

Townsuip 8 SourH, RaxeE 18 Easr.

Topography.—The township consists of a moor-like plateau nearly 11,000 feet
above sea level. Its surface is elevated in long swells and depressed in hroad, shal-
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low swales. It is intersected from southwest to northeast by the extremely rocky
and precipitous canyon of Rocky Fork, from which several lateral gorges cut deep
into the plateau.

Mining.—None.

80¢l.—Thin, gravelly loam with masses of bowlder drift scattered over the
surface.

Agricultural adaptability.—The township contains no arable land.

Grazing capacity.—Except the breaks to the various canyons the entire town-
ship is'a grazing area. It has been closely sheeped in former years, and its present
grazing value is low in consequence.

Drainage conditions.—There is a moderate outflow from the tract. A few small
tarns occur on the summit of the plateau, and numerous springs and small creeks
along its slopes. Many of the ravines which intersect the summit hold large banks
of snow on their northern slopes throughout the summer, which supply various runs
and rivulets with moderate volumes of water.

Snow and rock slides.—Avalanches of rock and snow, and landbhps are of fre-
quent occurrence along the breaks of Rocky Fork Canyon and its lateral gorges.

Towns and settlements.—None.

Forest conditions.—Most of the tract is situated above timber line, and the small
amount of forest is confined to the lower breaks and bottoms of the canyons. It is
almost wholly of the subalpine type. The stands are thin and scattering, and are
chiefly valuable for fuel. They are generally inaccessible except for local use.

Cutting.—None.

Burns.—Burned-over tracts occur in Rocky Fork Canyon and in the northwest
corner of the township. The fires in Rocky Fork Canyon apparently burned six or
seven years ago, and practically wiped out all the timber in the central pOI‘thD of
the canyon and in its northern laterals.

Reproduction.—Very scanty throughout. The burns are not yet restocking.

Undergrowth.—Secarcely any. '

* Litter.—Abundant on the burned-over tracts; light in other plaees.

Humus.—None. ' '

Classification of lands in T. 8 S., R. 18 E.

. Acres,
Forested .. ... e 2, 000
Nonforested - ..o nn e e e e i e e e aeaeaamc et 21, 040
Badly burned. . oo oo e eeiiie e 4; 000
Logged - o iieeeieeieeiseaeemeeeoaas None.
Agriculbural ... i iiececiacneaaa None.
L5 2123 o V- 13, 800
Bare TOCKS. _ .o v e i e eae e cemteaacecceanceeeccameameaceaaaan 3,100

Tarns and Streams. - .. ... et e e caccceacacacaaccacecraacaaaaaeananemnnaan 140
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Total stand of timber in T. 8 S., R. 18 E.

Species. ' Mill timber. I’olet: S]“%rf“el TOt;;]l 1 ‘t?xlx;]k')]éf of

i . Feet B, M. Cubic feet. @bic Jeet.
White-bark pine. .. ... i 1, 500, 000 1, 500, 000
Subalpine fir . i 500, 000 500, 000
Engelmann Spruee - .. ..o eoneemae i 500, 000 800, 000 890, 000
P o 7 N S PR 500, 000 2, 800, 000 2, 890, 000

Composition of forestin T. 8 8., R. 18 E., including trees of all species with basal diameters of 8 inches and

upward. .

. . . Per cent..
Lodgepole pine .. ... oo ietiaeceieaeeaanan 10
White-Dark PINE <. - oo e e et e et 40
Subalpine fir. ... niecaeeieaeas 20
Engelmann spruce - ... ...l PR L 30

Towxsuip 8 Soutn; Raver 19 Easrt.

Topography.—The southern portion of the township is situated on the summit
of Beartooth Plateau, and comprises a rolling tract of country at an average alti-
tude of 9,800 feet. The central areas are made up of steep slopes and narrow,
short spurs stretching morth from the rim of the Beartooth Platcau into the
‘canyon of Rocky Fork, which occupies the northern part of the township and
marks the termination of the plateau in this direction. The canyon is a narrow
valley, sunk nearly 4,000 feet below the summit of the plateau level on the south,
and nearly 3,000 feet below the crest of the inclosing ridge on the north. The
sides rise steeply, but not precipitously, to the crests, on the south making access
possible to the summit of Beartooth Plateau. The valley is littered with great
accumulations of heavy, glacial, bowlder drift.

Mining.—None.

Soil.—Gravelly. loam, stony, and bowlder strewn.

Agricultural adaptabzlzty —The tillable land is confined to 150 acres 1n Rocl\v
Fork Canyon.

Grazing capacity.—The southern areas, situated on the summit of the plateau,
and small glades in the Rocky Fork bottoms, comprise the grazing areas. They have
been closely sheeped in former years and their present pasturage value is small.

Drainage conditions.—The outflow originating in the township is compara-
tively small. It is carried by Rocky Fork Creek, and is used for irrigation enter-
prises and for domestic supply in the town -of Red Lodge, in the township
adjoining on the east.
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Snow and rock slides.—Most of the slopes in the district having long ago
acquired stability and a forest cover, avalanches either of snow or of rock are
infrequent.

- Towns and settlements.—The district has no towns. Two or three small farm-
steads in Rocky Fork Canyon comprise all of the settlements.

Forest conditions.—Most of the northern slopes, where not burned over, carry
close-set stands of timber, 80 per cent of which is in the sapling stage and
represents restockage after burns thirty-five to fifty years ago. At the higher
elevations 75 per cent of this young growth is composed of white-bark pine, the
balance being lodgepole pine and spruce. The southern slopes have been nearly
deforested by fires in recent years, and carry only scattered stands of lodgepole
pine, mostly in the sapling stage. At the lowest elevations on all slopes lodgepole
pine is the prevailing species, red fir and limber pine constituting only a small
proportion. .

Cutting.—Small tracts bordering Rocky Fork Canyon have been cut over for
fencing, mine timber, and fuel. ' '

Burns.—Most of the southern, and some small tracts on the northern, slopes
have been burned over, apparently six or seven years ago. ‘

LReproduction.—The sapling stands are generally so fully stocked that further
additions are impossible. In the mature stands there is a moderate amount of
" young growth. The recent burns are restocking scantily. Lodgepole pine
predominates in all of the young growth, seedling and sapling, at low and middle
clevations; white-bark pine prevails at the highest. altitudes.

Undergrowth.—Light. '

Litter.—There is a very great amount of dead and fallen pole timber, hoth
in the green and in the burned stands. The accumulations are constantly increasing
by further downfalls of the fire-killed trees.

Humaus.—None. N

Clussification of landsin T. & S., R. 19 E.

Acres
Forested .. ... e iaeaaaiacan 10, 240
Nonforested . . ... e e eeeeieeicesaeacmeaeann 12, 800
Badly burned . .. e eeeeieeeaiaaa- 5, 400
Logged . et 900
Agricalbural | e ecceaacaanan 150
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Total stand of timber in T. & S., R. 19 E.

109

!
i Feet B. M. Cubic feel. Cubic feet.
Limber pine - ... i e eeemeaooa 30, 000 3_0, 000
Lodgepole PINe ... ..ot © 3,500,000 10, 000, 000 10, 630, 000
White-bark pine . ... ... i e 2, 600, 000 2, 600, 000
Red fir ..o e 350, 000 600, 000 | 663, 000
Subalpine fir ... il 250, 000 250, 000
“Engelmann Spruce «o- ... i i i oo 800, 000 1, 200, 000 1, 344, 000
Total. oo 4,650,000 | = 14, 680, 000 } 15, 517, 000
i |

Composition of forest in T. 8 S., R. 19 E., including trees of all species with basal diameters of 3 inches and

upward.

. Per cent.
Limber pine......._. S .. 01
Lodgepole pine ... o eieciaeaiaaas 52
White-bark pine... .. ... ... ... . e e et 18
Red fir. il .3
Subalpine fir o il iiie. 15.5
Engelmann Spruce .. ... ... ieieiiiiiaa. 14.1

TownsHrP ¢ SouTtH, Rance 10 Kast.

Topography.—Of this township only the northern and central areas, in the
aggregate 15,360 acres, belong to the reserve, the southern portion lying within
the boundaries of Yellowstone National Park. The eastern part consists of the
central, or canyon, portion of ‘Hell Roaring Creck Basin, here a narrow valley, 200
to 300 yards wide at the bottom, sunk 1,500 to 2,000 feet below the summits of the
inclosing ridges. The eastern wall rises steep and rocky, with long talus 'élopes
the western wall less abruptly, precipitous only here and therve,
and more or less terraced. The western half comprises high, rough ridges sloping

devoid of soil,

into Crevice Gulch along the western line of the township.

Mining.—Placer and quartz in Crevice Gulch.

Minerals.—Gold.

Soil.—Stony and gravelly throughout; top .dressing of loam thin, except
around marshy places in Hell Roaring Canyon. In Hell Roaring Canyon are two
lower terraces, 75 to 110 feet in height above the stream level, chiefly composed
of coarse, heavy, bowlder drift. ‘

Agricultural adaptability.—The township contains no tillable land.

Grazing capacity.—Small, and limited to wet glades in the bottom of Hell
Roaring Caunyon.

Draznage conditions.—The run-off of Hell Roaring Creek Basin is large. The

valley is well supplied with springs and points of seepage. The flow in Crevice
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Gulch is small and intermittent. None of the streams supply water for irrigation
purposes.

Snow and rock slides.—Frequent in Hell Roaring Canyon, ,

Towns and settlements.—Miners’ cabins along Crevice Gulch; no towns.

Forest conditions.—The western portion of the township is well stocked with
close-set lodgepole-pine stands 75 to 150 years old, except the lower areas of
Crevice Gulch, where young or middle-aged red-fir stands predominate. The forest
in Hell Roaring Canyon consists of red fir, with stands of nearly pure-growth
lodgepole pine 75 to 90 years old, these lodgepole-pine stands representing burns
of that age. The red fir is of small dimensions, limby and stocky, 16 to 24 inches
in diameter, 50 to 75 feet in height. Engelmann spruce occurs in small quantities
throughout. Close-set aspen groves cover most of the swampy and springy tracts
in Hell Roaring Canyon.

Cutting.—Small quantities in Crevice Gulch for local use.

Burns.—Small burns, aggregating 200 acres, occur in the northeast .corner of
the township on the slopes of Hell Roaring Canyon.

LReproduction.—Suflicient to maintain the present density and composition of
the forest.

Undergrowth.—Small in -quantity, consisting of the common low-growing .
shrubs of the region, chiefly huckleberry and Shepherdia.

Litter.—Moderate, consisting of dead and fallen timber,

THhumus,—A thin layer of decaying pine needles. .
Classification of lands in T. 9 S., R. 10 E.
Acres,

Forested__............ e e e e e eaeeeaeaenn 13,240

Nonforested ... ..o imimi il e e e 2,120

Badly burned. . ... . e 200

Logged - - e e e None

Agricultaral _ i et None

L6 53 T Ao P None

Bare rocKks. ..o e 1,920

Total stand of timber in T. 9 8., R. 10 E.
Species. Mill timber. | Poleand fuel | Total volume of
- Feet B, M. " Cubic feel. Cubic feet.

Lodgepole pine - ... ouo e e a e e 12, 000, 000 26, 000, 000 28, 160, 000
White-bark pine .. ... oo 1, 000, 000 1, 000, 000 1, 180, 000
Red AT o oo oo e e '30, 000, 000 8, 000, 000 13, 400, 000
SUbAIPINe BY « oo e 1, 300, 000 1, 300, 000
Engelmann SPruce -« .- oo ooei o ictcaicaceaaeen 3, 500, 000 1, 500, 000 2, 130, 000
Aspen and cottonwood .. ... 450, 000 450, 000
) R 46,500,000 | 38, 250, 000 46, 620, 000




TOWNSHIP DESCRIPTIONS. 111

Composition of forest in T. 9 S., R. 10 E., including trees of all species with basal diameters of 8 inches

and upward.

Per cent.
Lodgepole pine . ... .o ideceeeieeene———aeaas 25
White-bark pine. .. ... e eaeaaaaan 1.5
Red fir ... 65
Subalpine fir. .o 2
Engelmann 8pruce © .. oot et 6
Aspen and cottonwood - ... e iieeiaaaaa 5

TownsaIP 9 SoutH, RaNcE 11 Easr.

Topography.—The portion of the township within the forest reserve comprises
15,360 acres, the two southern tiers of sections being situated within the Yellowstone
National Park. The eastern areas of the township consist of terraced breaks and
slopes leading into the valley of Buffalo Creek. The central portions comprise tracts
situated on the summit of Buffalo Platean—a narrow, undulating table-land intersected
with numerous low combs and ridges of rock and dotted by lakelets and tarns. The
western portion is formed by terraces and slopes leading from the summit of Buffalo
Plateau into Hell Roaring Canyon, sharp, precipitous breaks marking the last descent
to the bottom of that valley. The altitudinal range varies from 7,200 to 9,500 feet.

" Mining.—None.

Soil.—Gravelly loam, stony, with much bowlder drift throughout.

Agricultural adaptability.—None of the lands in the township are tillable, being
too stony and at too high altitude for agricultural purposes.

Grazing capacity:—The grazing lands of the township comprise 4,000 acres and
consist of grassy glades, in part swampy, in Buffalo Canyon and on its terraced western
slopes, of level and rolling grass- and sedge-covered summits of the plateau area,
and of fire glades, scantily reforesting, on the western slope of the platean. ~The
grazing areas have been moderately sheeped in the past, but were not used by any
kind of stock in the summer of 1908. :

Drainage conditions.—The run-off is large. The township is a sort of natural
reservoir to the lower portions of Hell Roaring and Buffalo creeks. Pools, ponds,
marshy tracte, springs, and rivulets abound throughout its area. The summit of
Buffalo Plateau is remarkably well supplied with springs and ponds.

Snow and rock slides.— Apparently not frequent.

Towns and settlements.—None.

Forest conditions.—Most of the stands in the township consist of old growths,
100 to 150 years old. The eastern areas are forested with close-set stands of lodge-
pole pine, pure or mixed with spruce, or occasionally, at the lower elevations, with
red fir. The forest on the summit of Buffalo Plateau is chiefly of the subalpine
type—white-bark pine, Engelmann spruce, and subalpine fir, the spruce predominat-
ing. It occurs in thin lines and scattered groups with tracts of grassy glades or
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meadow intervening. On the slopes of Buffalo Plateau, in the western part of the
township, the forest at the upper elevations consists of 75 per cent white-bark pine
and 25 per cent Engelmann spruce, much of the white-bark pine forming trees 20 to
30 inches basal diameter and 20 to 35 feet clear trunk. At middle elevations the
forest is chiefly made up of close-set stands of Engelmann spruce, the trees being
2 to 4 feet in diameter and 30 to 50 feet clear trunk, while the lowest terraces bear
uneven-aged stands of lodgepole pine, from 50 to 150 years old, thinly set or in
more closely stocked, scattered stands separated by old fire glades. All of the
timber in the township is difficult of access for logging operations.

Cuiting.—None,

Burns.—Recent burns amount to only 850 acres. Burns sixty to eighty years
ago laid waste 4,000 acres, now partlv reforesting.

Leproduction.—The reproductive capacity of the subalpine forest on the
summit of Buflalo Plateau is low. The wide grassy tracts which occur here are
wholly due to past fires, and as no portion of the platean is above timber line
the forest will slowly advance and eventually reoccupy the ground, provided fires
are prevented. Elsewhere in the township voung growth is sufficient to maintain
the present stocking of the stands, and where abnormally thin, old growths prevail
abundantly enough to insure more close-set stands in the future.

* Undergrowth.—Undergrowth is scanty at high clevations and in the close-set
lodgepole-pine stands throughout, as well as in the old, heavy, spruce growths on
the middle terraces of the western slopes of Buffalo Plateau. It is thick and abun-
dant in the young lodgepole-pine stands on the lower western slopes of the plateau,
consisting chiefly of Shepherdia, with small percentages of willows.

Latter. —*nght except in the spruce growths on the western slopes of the plateau,
where vast quantities of uprooted trees block the forest in all directions.

Humus.—In the spruce growths above mentioned the humus layer varies from
3 to 6 inches in depth; elsewhere in the township it is light or altogether lacking.

Classification of lands in T. 9 8., R. 11 E.

Acres
Forested............ e e e e e 10, 360
Nonforested ... oo e e 5, 000
Badly burned. . . e eieeeciaeiaicaon 350
0T None.
Agricaltural - ...l None.
Grazing . o iiiaol. . 3,800
Bare roCkS. Lo el 100

Lakes, ponds, AN SELERINS « « - -« e e o e e e e e e e e e e e e e e e e 750
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Total stand of timber in T. 9 8., R. 11 E. C !

M imber, | PoIgand ful | Totah yolume of
Feet B. M. Cublic feet. Cubic feet.
Lodgepole pine . ... oio i ean 8, 000, 000, 7,500,000 | 8,940,000
White-bark pine. ... ... .o iiiiiieiaiaiiiaal. 3, 000, 000 12, 000, 000 12, 540, 000
Subalpine fir .. e 2,000, 000 2,000, 000 *
Engelmann spruee .. ... oo e e 27, 000, 000 3, 500, 000 8, 360, 000
Totale. e U 38, 000, 000 25, 000, 000 31, 840, 000

Composition of forestin T. 9 8., R. 11 E., including trees of all species with basal diameters of 3 inches and

upward.
Per cent.
Lodgepole Pine .. .o i ee e eaeiaeaeaaaeaaa - b5
White-bark pine ... ... . ... ..... e e e et ieieaaaaaaan 15
Subalpine fir. ... ieiiieiaeeaiaaan 10
Engelmann Spruce - . ... a e aameaaaa- 20

TowxsHIP 9 SoUTH, RaNGE 12 East. -

Topography.—The western portions of the township comprise a part of the
lower valley of Buffalo Creek, a depression with bottoms one-third mile wide and
slopes rising in a succession of terraces to the summits of the inclosing ridges, which
reach altitudes of 9,600 feet. The central regions comprise narrow, plateau-like
areas, forming the divide between Buffalo and Slough creeks and breaking oft to the
latter in a succession of narrow rocky terraces. The township contains 15,360 acres,
the two southern tiers of sections belonging to Yellowstone National Park.

Soil.—Gravelly loam, or clayey where derived from the lavas.

Agricultural adaptability.—The township contains no arable land.

Grazing capacity.—The grazing lands consist of swales and glades on the sum-
mit of the divides in the central areas and on its slopes; in all, 500 acres.

Drainage condetions.—The tract is well supplied with springs and points of
seepage, but gives rise to no creeks of notable size.

Snow and rock slides.—The declivities are too gentle and the stability of the
slopes too well established for slides of any sort.

Towns and settlements.—The region is uninhabited. :

Lorest conditions.—The township i fairly well stocked with continuous stands
of old-growth lodgepole pine, spruce, and small proportions of red fir in the lower
and middle areas. . Above the 9,000-foot contour the forest.consists of the subalpine
type, and the stands are more or less separated by small grassy glades. The tract is
easily accessible from the south, or from the National Park.

9574—No. 29—04——38
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Chitting.—None.

Burns.—None. !

Reproduction.—There is sufficient young growth to maintain the present
stands. The more aged lodgepole pine is gradually giving way to spruce.

Undergrowth.—The underbrush,” composed of willows, huckleberry, Siep-
herdia, and serviceberry, is of moderate amount in the less closely stocked stands.
In the old and thickset ]odgepole pine it is nearly lacking.

Litter.
dead and fallen timber, killed by overcrowding. The stands in the western por-

In the eastern areas the forest is littered with great quantities of

tions of the township contain only small quantities. _

Humus.—The forest floor in the eastern parts is covered with a layer of
moss and pine needles 8 to 4 inches in depth. In the western areas the humus
layer is thin or altogether lacking.

Classification of lands in T. 9 S., R 12 E

Acres,

Forested . ... ooooeeii o e e ee e etaeeicaieieciaccemccacenna 14, 220

Nonforested . ... i i ieieeeicceeeeann. 1,140

Badlyburned ...... .ot i iiiriicmieeacacaans None.

Logged.ouoioamii il e e e e eeaeeeeieeanooas None.

Agricultural ... . e et eeeaan None.

Grazing ... ..ol e 500

Rare ToCKS. - et 640

Total stand of timber in' 1. 9 8., R. 12 E.
Species. dill timber, | POGIIG e | Lo Of
Feet B. M. Cubic feet. Cubic feet,

Lodgepole pine ... ... e 25, 000, 000 30, 000, 000 34, 500, 000
White-bark pine . .. .o iee i 1, 500, 000 1, 500, 000
Red fiT - - et eeaeae 2, 000, 000 500, 000 860, 000
Subalpine fir.. ... ...o..ooooolaio.. et 1, 000. 000 3, 500, 000 3, 680, 000
Engelmann spruce .......ooeooan .. et 10, 000, 000 5, 000, 000 6, 800, 000

Total. ... .. e iiiiiiiaes 38, 000, 000 40, 500, 000 47, 340, 000

Composition of forestin T. 9 8., R. 12 E., including trees of all species with basal diameters of 8 inches
" and upword.

Per cent.
Lodgepole pine . oo oo e it eiaeeei e e eceaeaaanan 65
White-bark pine. ... e et et e ieeamem e vaa . 1
T N PP 1
Subalpine fir ...... ... ... .. ..... e e e meeieeeeeeeeeaaea——- 4
Engelmann spruce .. ... ... ool et eneanas 29
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Towwsuir 9 SoutrH, Raxge 13 Easr.

Topography.—The castern areas comprise high spurs radiating westward from
the mountains at the head of Stillwater River, with the intervening canyons wide
and having comparatively gentle slopes. The central areas consist of the valley of
Slough Creek, which, in the northern part of the township, forms a wide level
bottom, and, in the southern, contracts to a narrow pass, 400 to 500 yards wide.
The western areas of the township are made up of long slopes, with low. escarp-

“ments here and there forming narrow terraces, rising to the divide between Slough
and Buflalo creeks.

Mining.—None.

Soil.—Gravelly loam, mixed with coarse bowlder drift.

Agricultural adaptability.—The level bottoms of Slough Creek, comprising
1,100 acres, are adapted to the raising of hay. There are threc ranch locations on
this tract. The entire area actually under cultivation amounts to 2 acres, on which
timothy has been sown. The land is occupied mainly for the facilities such
occupation affords for poaching on the areas of the Yellowstone National Park and
for killing elk and beaver that may stray across the line into the middle Slough
Creek Basin. |

Grazing capacity.—Grassy glades in the Slough Creek bottom and alon'g the
larger lateral canyons, in the aggregate 2,000 acres, serve as pasture grounds. " The
lands are not grazed, howevyer, except by prospectors’ horses and by a dozen head
of cattle owned by the three ranchers in Slough Creek Valley.

Drainage conditions.—While the tract is well supplied with springs and small
creeks, the outflow originating within the boundaries of the township is not large.
There are no lakelets or tarns. ‘

Snow and rock slz’des.—lnfrequent.-

Towns and settlements.—The tract has no towns.

Forest conditions.—Thickset stands of lodgepole pine, in almost all parts of the
entire township, comprise the forest. All ages, from 40 up to 200 years, are repre-
sented in the stands. In the younger growths the stands of lodgepole pine arc
nearly pure; in the more aged stands spruce and white-bark pine.are present in
considerable quantities. The timber is accessible only from the south by way of

_the Yellowstone National Park. 4

Cutting.—Small quantities have been cut for local use by the ranchers of Slough

Creek Valley. . .

Burns.—A small area, comprising 40 acres and situated in the north-central

portion, has been burned over recently.

Reproduction.—Young growth is abundant throughout all of the stands. The

more aged lodgepole-pine growths are gradually being supplanteq by spruce and
subalpine fir, '
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Undergrowth.—Underbrush is light at the higher elevations. In the hottoms
and along the lower slopes it is abundant.

Litter.—The Torest in all directions is littered with large quantities. of dead and
fallen timber. The timber has been killed in part by overcrowding and in part hy
fires dating back fifty years or more.

Humus.—Generally thin in all parts of the township, and composed mostly of
a light laver of moss and pine needles.

Classification of landsin T. 9 8., R. 13 E.a

Acres,

Forested . et acccmaicceeaeenn- 11, 320

Nonforested . ...l eeteceaeaaaaes 4,040

Badly burned. .. ... i e aiiaaaan e emmmemmee—aan 40

Logged . oo i aeal. None.

Agricultural . ... ot eeaceeeceaeeaaeaeaemaan None

GraZiNg .« ottt e ittt eieeeeieteeicacaeieaaeesis 3,100

Bare rockS. o et imaeaaaaas e 900

Tolal stand of timber in T. 9 8., R. 18 E.
. Species. Mill timber. P Olg;%‘grf_uel TO}S} gi?}l‘ll)%lf of
Feet B. M. Cubie feet. Cubic feet. .

TLodgepole Pine ..o oc.on i aaa 32, 000, 000 34, 000, 000 39, 760, 000
White-bark pine ... ...l 1, 000, 000 1, 000, 000 1, 180, 000
Subalpine fir ... i eiiaiiieeaifeeeenianaaas 5, 000, 000 5, 000, 000
Engelmann Sproce - .. .coeeeonomie i i imeeaaa 24, 000, 000 5, 000, 000 9, 320, 000

Total. e it e, 57, 000, 000 45,000,000 | 55,260, 000

Composition of forest in T. 9 8., R. 18 E., including trees of all species with basal diameters of 3 inches
' and upward. ' ’ '

. Per cent.
Lodgepole pine ... i i caiaans ... 60
White-bark PINe . . ..o e e 3
Red fIF . i e ceetcmecccicmeteea 2
Subalpine fir. . i emaeaieaeeaeaaiaaaan 7
Engelmann Spruce - . ... oo u e i e i e c e cieac e e e eeam————- 29.8

Townsurp 9 SourH, RANGE 14 Easrt.

Topography.—Of this township only 15,860 acres are in the area discussed, the
two southern tiers of sections, or 7,680 acres, being in Yellowstone National
Park. The western, southern, and eastern portions of the township consist of steep,
rough mountains from 8,000 to 10,000 feet in altitude, abounding in precipitous

aTwelve sections of this township, or 7,680 acres, are in the Yellowstone National Park, and are not included in the
land classification or the timber estimates.
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slopes and craggy crests; the central areas comprise low, broad, swampy, and
terraced tracts around the head of Stillwater River.

Mining.—The region is mineral bearing throughout.

Minerals.—Gold, silver, copper, lead.

8oil.—Thin top-dressings of loam here and there, generally gravelly and
bowlder strewn; many of the steeper slopes entirely bare of soil. Deep, loamy
soil exists in the more swampy areas of the central sections.

Agricultural adaptability.—The altitude of the region is too great for
agriculture. '

Grazing capacity.—In the aggregate, 6,000 acres of the tract are grass, lands.
They comprise glades, open, nonforested mountain slopes, swampy alpine meadows,
especially at the head of Stillwater River, sedge, and glass-covered crests above
timber line. ]

Drainage conditions.—The region abounds in éprings, alpine and subalpine
rivulets, and marshy tracts. It contains the ultimate heads of Stillwater River,
several of the southern heads of Clark Fork, and the heads of numerous creeks
flowing south into the Yellowstone. The volume of run-off is large and con-
tinuous, and the tract is of great importance by reason of its water-shedding
capacity.

Snow and rock slides. —Frequent along all the steeper slopes.

Towns and settlements.—Miner’s claims and cabins are numerous in the eastern
part of the township. Cooke City, an old and nearly dead mining camp, is said
to be situated in the southeast corner of the township, an assertion the correctness
of which depends on the accuracy of certain surveys.

Lorest conditions.—The subalpine type of forest prevails. throughout the
township. Engelmann spruce is the leading species. The timber generally is
small, limby, and knotty, scattered in small stands, copses, and lines. The heaviest
growths are in the eastern sections. There is little young or sapling growth,
most of the timber running from 100 to 175 years in age. As a source of local
timber supply the forest is of great importance, although the quality of its
products ranges low.

Cutting.—Most of the forest in the east halt of the township has been culled
‘and cut over by prospectors and miners, the cut amounting to 10 per cent.

Burns.—A few recent burns are scattered throughout the east half of the
township, in the aggregate amounting to 200 acres.

Reproduction.—Slow and scanty throughout, as is usually the condition in
- the higher subalpine forest in this region.

Undergrowth.—Small in quantity and composed of low-growing hucklebeuy
shrubs to the extent of 75 per cent.
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Litter.—Trifling in amount in the lower portions, almost lacking in the upper
areas of the forest.
Humus.—None.
Classification of lands in T. 9 8., R. 14 E.

Acres.
Y 1 5, 360
Nonforested ..o et eieeeeameanaan 10, 000
Badly burned. .. 200
Logged and culled.. ... .. oooaa .. e 4,000
Agriculbural .o None.
L€ 0 %1 T RO 6, 000
Bare TOCKE - e e emeieeieeimeccaiaaa. 3,000
Lakelets and tarns. ... .. e 800
' . Total stand of timber in T. 9 S., R. 14 E.
Species. it ther, | POGERLLoC! | Tola volume of
» Feet B. M. Cubic feet. “ Cubic feet.
Lodgepole Pine ... oo eioniia it ciaa e 3, 000, 000 4, 000, 000 4, 540, 000
White-bark pine.... .....ccoo ool 800, 000 800, 000
Subalpine fir ... .. .. il A 4, 500, 000 4, 500, 000
Engelmann spruce ... ....oooevieoieaonaa i 18, 57, 000 5, 000, 000 8, 330,000
. ' -
Total. . .o 21, 500, 000 14, 300, 000 18, 170, 000

Composition of forest in T. 9 8., R. 14 E., including trees of all species with basal diameters éf 3 inches
and upward.

Per cent.
Lodgepole PIne ... ... i 5
White-bark pine.. .. ... ... ...l L et e PO 5
Subalpine fir . .. .. ieeeeeeiiieoaes 30
Engelmann spruce . ...l 60

Towxsure 9 SoutH, Rancr 15 East.

Topography.—With the exception of the southeast quarter, which is a region
of low relief, this township comprises a mass of rugged mountains rising to
elevations of 11,000 feet in the southwest corner and along the west line. The
northeast quarter has an altitude of from 8,000 to 9,000 feet, and comprises
steep, . rocky ridges and dome-like hillocks more or less isolated by the interpo-
sition of ravines and glacial cirques. The upper portion of Clark Fork and the
Broadwater cut the township from northwest to southeast.

Mining.—The southwest quarter of the township is mineral bearing, and in
it many claims, as yet chiefly prospects, have been located. It forms part of
Cooke City district.

Minerals.—Gold, silver, copper, lead.

8oil.—Gravelly loam, mostly thin and stony.
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Agricultural adaptability.—None of the lands in the township are agricultural
in character.

(razing capacity.—The 'itownship contains many marshy glades along its
streams and tarns; large aveas of the northern portions are situated at or above
timber line and present grass- or sedge-covered slopes. These tracts are suitable
for pasturage, but are not utilized.

Drainage conditions.—The outflow from this township is very large and
continuous. The chief water heads of Clark Fork rise in it; of these there are
two, the main Clark Fork and the Broadwater. The former is a small stream
12 to 15 feet wide and 10 to 18 inches deep at medium stage; it flows in a
wide canyon which in the southeast corner of the township ends in a broad flat.
The Broadwater tributary is sunk in a deep, rocky canyon, the central portion
of which has a remarkably level floor, the total fall in a distance of nearly 3
miles probably not exceeding 5 feet. The stream varies from 40 to 500 feet in
width and from 15 inches to 8 feet in depth. Here and there it expands into
lakelets, some of which are one mile long and nearly one-balf mile wide. A
short distance above its junction with Clark Fork, in the southeast corner of the
township, the stream leaves its canyon through a narrow gorge, affording an
~excellent site for a storage dam. The hydrographic features of this township
are of the greatest importance to the maintenance of the flow in Clark Fork.

Snow and rock slides.—In the high areas of the township avalanches are not

uincommon. _ '
 Forest conditions.—The central areas of the township are covered with close-
set stands of lodgepole pine and Engelmann spruce, mostly old growths. On the
high-lying tracts the forest, subalpine in type, is low and serubby, and is scattered
around the margins of tarns and in the more sheltered localities in the hollows
and’ ravines. .

Cutting.—Near the junction of Clark Fork and its Broadwater tributary 60
per cent of the timber has been cut on 3,000 acres. The timber was used partly
for fuel and mill timber and partly in the burning of charcoal for use of a
former smelter in Cooke City.

Burns.—A few small burns occur in the southeast quarter of the tract.

Leproduction.—Abundant, except in the high subalpine areas. The young
growth is composed of the same species and in nearly the same ratio as the old
stands.

Undergrowth.—Light.

Litter.—Litter, composed of timber killed by overcrowding, is of moderate
volume in the stands at the lower elevations. In the ‘subalpine forest it is
nearly lacking. ‘ '

Hurmus.—Light, mostly totally lacking. T
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Classification of lands in T. 9 8., R. 15 E.

Acres,
Forested .o i ciaeeiieeceanaaaa. 11, 840
Nonforested . ... i atavaaaaa 11, 200
Badly barned................. .. e e e aeeieaaaas 300
Logged ..o e e e 3,000
Agricultural . ...l None.
Grazing . .. ... ..) M 4, 000
Bare rocks .. ........... e et e e e e et e 4,700
Lakes and tarns . .o oo e 2, 200

Total stand of timber in T. 9 8., R. 15 E.

Mill timber. | FOIgand fuel | Total volume of
. Feet B. M. Cubic feet. Cubic feet.
Lodgepole pine ... iomiii i 385, 000, 000 20, 000, 000 26, 300, 000
White-bark pine. .. oo oL 3, 000, 000 3, 000, 000
Subalpine fir - oeeoeeeenneanan. N R 7,000, 000 7,000,000
Engelmann Spruce - ..ceeecareceeenicaecaacaaacaaaann 40, 000, 000 5, 000, 000 12, 200, 000
Total ..o iiiaacraaacaaaan. PP 785, 000, 000 35, 000, 000 48, 500, 000

Composition of forest in T. 9 8., R. 15 E., including trees of all species with basal diameters of 3 inches and

upward. )

i . Per cent.

Lodgepole pine . ... ..o el 40
‘White-bark pine...f._........_.......-_......-....--__.....___....-‘. ........... 6
Subalpine A1 .o e ettt eeaaas 10
Engelmann spruce ..... ....o.ciiimaaaa.. e et cieeaeeccieanan 4

TownsurP 9 ‘SouTH, RaNcE 16 EasT.

Topography.—The southern and central arcas comprise a tract of plateau-like
country, with hillocks, irregular ridges and shallow depressions scattered over its
surface. In the northern portion of the township the plateau rises in steep and
deeply sculptured ridges which attain altitudes of nearly 12,000 feet.

Mining.—None. ' ,

Soil.—Rocky and gravelly. In the northern areas many of the higher slopes
are entirely bare of soil, and present stretches of naked rock or slopes strewn with
immense talus.accumulations,

Agricultural adaptability.—The township contains no arable land.

Grazing capacety.—Most of the tarns and lakelets in the region have small grassy
glades fringing their margins, while the high-lying northern areas, where the soil
cover is not lacking, bear thin swards of alpine sedges and grasses. The pasturage
is on the whole, however, insigniticant in extent.
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Drainage conditions.—The region is dotted with a large number of lakes and
tarns, all of great importaxice as constituting a series of natural reservoirs for Clark
Fork. The run-off is steady and of considerable volume. '

Snow and rock slides.—Not infrequent in the high and precipitous northern areas.

Towns and settlements.—The township is not inhabited.

Forest conditions.—The southern and central areas are covered with fairly uni-
The northern
areas bear thin stands of white-bark pine and spruce, or are wholly without forest
cover.

Cutting.—None.

form old-growth stands of lodgepole pine and Engelmann spruce.

The timber in the southern and central areas is comparatively easy of access.
Burns.—None, )

Reproduction.—Good and abundant, except in the high northern areas. The
prevailing species in the sapling and seedling growth is lodgepole pine, followed by
Engelmann spruce.

Undergrowth.—The underbrush is sparse and scattering, particularly in the
pure-growth lodgepole-pine stands, or where this species predominates.

Litter.—Abundant along the streams and margins of tarns, and in general
where seepage prevails, It consists largely of spruce uprooted and overthrown by
wind.

Humms.—There is commonly a thin layer of moss and decaying pine needles in
the close-set stands, especially where the ground is swampy. In the more open
forest on the uplands and at subalpine elevations the humus is lacking.

Classification of lunds in 1.9 S., R. 16 E.

Acres,
Forested - e 15, 000
Nonforested ... ... oo il 8,040
Badly burned. ... None
O F P None
Agricultural ... None.
L 2§ 1,000
Bare roCks L 3,040
Lakes, tarns, and streams ... ... ... .. ... Liiitilill. 4,000

Total stand of timber in T. 9 S., R. 16 F.

Species. Mill timber, POI%,{:R,%:,“CI TOES{ Zi(x’xll‘i)nelr? o

. Feet B. M. Cubic feel. Cubic jeel.
Lodgepole pine __ ... ... .. .. 20, 000, 000 22, 000, 000 25,600, 000
White-bark pine_ .. ... . .|, 2, 000, 000 2, 000, 000
Subalpine fir ... iifeiieiiiaia 4, 000, 000 4, 000, 000
Engelmann Spruce . ..o e eeocicae e 17, 000, 000 10, 000, 000 13, 060, 000
otal. i 37, 000, 000 38, 000, 000 44, 660, 000
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Compositior of forest in T. 9 8., R. 16 E., including trees of all species with basal diameters of 8 inches
and upward.

Per eent,
Lodgepole pine . _....._....__.__.._. i 60
White-bark pine. ..o 2
Subalpine fir . i 6
Engelmanin SPItCe - . .- oottt e ae el e 32

Townsure 9 SovrH, RaneE 17 Easr.

3

Topography.—The southeast quarter of the township comprises rolling tracts of
plateau land—portions of the so-called Beartooth Plateau. The rest of the township
consists of mountaing 10,000 to 12,000 feet high and of immense rocky and bowlder-
littered canyons. The entire region, with the exception of a few areas, is high and
alpine in character. ' '

Mining.—None. h

Soil.—Thin, gravelly, bowlder strewn, except around the margins of tarns and
lakelets, where loamy constituents are more or less mixed with the gravelly substrata.

Agricultural adaptability.—The township contains no arable land. TIts altitude
‘would in any event preclude agricultural operations.

Grazing capacity.—The region is covered with a low growth of alpine sedges or
grass wherever any soil cover exists. In past years it has been extensively used for
sheep pasture, but, with the exclusion of sheep from the reserve, cattle were the only
kind of stock on the tract last year. About one-half shows marks of excessive

- sheeping in the partial destruction of the gTass cover.

- Drainage capacity.—The western and central areas abound in lakelets and tarns,
springs, and small marshes, and form important natural reservoirs, in part to Rbeky
Fork Creek and in part to Clark Fork. The northern areas carry snow throughout the
summer in many localities, and the total run-off from the tract is large and continuous,

Snow and rock slides.—Rock and snow slides are of frequent occurrence through-
out the northern areas. Mud slips, carrying vast masses of bowlder talus and drift,
are common around the higher-lying tarns and on many of the steel’)er slopes.

Forest conditions.—The township contains no forested areas. In the southern
portions small copses and thin lines of - white-bark pine and spruce, with an under-
growth of willows, border the tarns and rivulets.

Classification of londs in T. 9 S., R. 17 E.

Acres
Forested ... ... o oo e None.
Nonforested . .. ..o e e e ————- 23, 040
Agricultural ... . ... . ... ... e None,
GraZIng . i P 15, 000
© BarerockS. ... .ooee .. I e .. 5,500

Lakelets and LAINS « o o e o oo e o e e e e e e e e e e e e e e e e e 2,540
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~

Townsurr 9 Soutn, Raxce 18 East.

Topography.—This township is included in what is known as Beartooth Plateau,
a rvolling tract of country, situated mostly at elevations of 10,000 to 11,500 feet,
on the east stretching into adjoining township, and on the west breaking off with
vast cliffs and precipices to the depths of Rocky Fork Canyon. The summit of
the plateau is intersected with combs, ridges of rock, and heaped-up masses of
bowlders, while shallow draws, gullies, and ravines break the levels in various
directions.

Mining. —None.

Soid. ——Gravelly loam, with the surface in most localities strewn with bowlder
drift.

Agricultuml adaptability.—No portion of the township contains any arable land.

Grazing capacity.—With the exception of precipitous slopes, mostly confined
to the western areas, the entire tract is covered with a close turf or sward of
alpine sedges, grasses, and low herbaceous plants of other orders. The tract has
heretofore been excessively sheeped, and much of the former grass growth has

_ been eaten out. ‘ _ :

Dragnage conditions.—The run-off from the tract is comparatively small.
There are, however, numerous small springs and points of marshy seepage, with
occasionally a group of tarns, while many of the shallow draws hold banks of
snow throughout the summer.

- Snow and rock slides.—Avalanches of snow and rock are not infrequent in
the western areas, falling from the summit of the plateau to the bottom of Rocky
Fork Canyon. Mud slips, sometimes nearly a half mile in length, exist in many
of the shallow draws on the summit of the plateau, and are slowly sliding toward
its breaks.

Towns and settlements.—The district is uninhabited. ‘

Forest conditions.—The forested arcas ave small. They dot the plateau in vari-
ous directions up to altitudes of 10,000 feet, and line the canyons in the southern por-
tions of the township and the bottoms in Rocky Fork Canyon with sparse and thin
groups of trees and copses. Most of the forest has a precarious existence, owing
to its position at or near timber line. It consists wholly of the subalpine type,
chiefly white-bark pine and Engelmann ‘spruce. The trees are low, stunted, and
serubby, and are valuable only for fuel.

Cutting.—None.

Burns.—None.

LReproduction.—Y oung growth is sparse, barely sufficient to insure the (,Ontmu-
ance of the present thin stockage of the stands.

‘ Undergrowth.—In the timber the underbrush consists of scattered willows.
The springy and swampy areas on the summit of the plateau at alpine elevations
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are invariably covered with a dense matting of willows wherever sheep have not
destroyed the growth by browsing and trampling.
Litter.—None.

Humus.—None.
Classification of lands in 1. 9 8., R. 18 E.

Acres

Forested oo e e ieeeeieeceiieceaccenes 1, 800
Nonforested ... ..o cctiaeaccamiameeeanaan 21,240
Badly burned.. oo oo iiiieiiieeecieeeeeaan- None.
Logged .. oo et ieeeecaacaeamanea- None,

Agricultural - ... .. eiireieaeann None.
Grazing . .. e iiiiiiieieaaeeeeaaaaos 17,500
Bare roCKS ..o e et e tceaecenacanannan 3, 000
Lakelets and tarns ... oo oo i i iiiiiaieeaiaeaas 740

Total stand of timber in 1. 9 8., R. 18 E.

— i mber. | Polganfrel | Totl volymeot
Feet B. M, Cubic feet. Cubic feet.
White-bark pine. . ... oo i 650, 000 650, 000
Subalpine fir ... .. e . 200, 000 200, 000
Engelmann Sproce .. .....c..o..-.. R TP PR 1, 000, 000 550, 000 730, 000
K7 ) IR 1, 000, 000 1, 400, 000 1, 580, 000

Composition of forest in T. 9 8., R. 18 E., including trees of all species with basal diameters of 8 inches and

upward. .
Per cent.
White-bark pine. ... i eeieeeciaaaao 15
Subalpine fir ... ... ...l G em et meama i imceieaaoa -25
Engelmann spruce. .. .. ... ... ........ A 60

Towxsure 9 SourH, RaNGE 19 Easrt.

Topography.—The township consists of a plateau-like area—a portion: of
Beartooth Plateau—varying in altitude from 10,000 to 11,000 feet. The surface is
rolling and intersected with low combs, ridges, and shallow canyons, the latter of
which develop immense rocky gorges along the cast and west lines of the township.

Mining.—None. e

Soil.—Gravelly loam, the surface stony and bowlder strewn.

Agricultwral adaptability.—Owing to the high altitude of all portions of the
district none are cultivable.

Grazing capacity.— With the exception of 3,000 acres the township consists of
open land, covered with alpine grasses and sedges. The tract has been excessively
sheeped during periods covering many years up to the past summer of 1903, and the
better part of the herbage has been eaten and trampled out.
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Draznage capacity.—Only a very small outflow originates in the township.
Springs, places of seepage, and one or two tarns occur on the summit of the plateau.

Snow and rock slides.—Apparently infrequent.

Towns and settlements.—The township is not inhabited.

Forest conditions.—The forest is limited to a few small stands of subalpine type
occurring in the southern areas of the district. It is inaccessible except for local
use, and has chiefly a fuel value. ' ‘

Cutting.—Noue.

Burns.—A small tract comprising 100 acres has been burned over.

Reproduction.—Reproduction is exceedingly scanty. Apparently the forest
occupies less ground now than in former times, owing probably to repeated burnings
of the grassy tracts and destruction of the forest fringing them, and subsequent lack
of reforestation.- ,

Undergrowth.—Chiefly low-growing willows.

Litter.~—Very light.

Huwmus.—None.

Classification of lands in T. 9 8., R. 19 E.

. Acres,
Forested oo me e e i tinecmaeaen e eacealm e 2, 500
Nonforested - .o i e emat e mmeiei e 20, 540
Badly burned. . ... ... e iicneaiaea 100
Logged . e e ciaaa None
Agricalbural ...l None N
L6027 1V NI 20, 000
Bare rOCKS. o o et et 440

Total stand of timber in T. 9 S., R. 19 E,

. _ Pole and
Species. Mill timber. O o erf.uel To;sﬁ t‘;?r}gg;? of
Feet B, M. Cubic feet. Cubic feet.

Lodgepole pine ..o ..o ioie i e 200, 000 200, 000
White-bark pine...... ...l N 850, 000 350, 000/
Subalpine fir- ... ...l SR 800, 000 800, 000
Engelmann spruce ... ...ooeoenia oL 2,000, 000 1,000, 000 1, 360, 000

L SN 2,000,000 | 2,350,000 2, 710,000

Composition of forestin T. 9 8., R. 19 E., including trees of all species with basal diameters of Sinches and

upward.
. ) Per cent.
Lodgepole pine ... oooo oo el 4
White-bark pine ... ov.coemoe e e 26
Subalpine fir. oo i e 40

Engelmann SPTuee + - e x e e o om ot et ea i et e iiiaenneeeaeae e, 30
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Towxsair 9 SovrH, Raxee 20 Easr.

Topography.—The - western and central areas of the township consist of a
platean-like region varying in elevation from 10,000 to nearly 11,000 feet. The
surface is broken into long, low swells, short combs of rock 200 to 400 feet
high, broad levels, and intersecting shallow draws or ravines that form the
water heads of various creeks. The eastern areas consist of excessively steep
and precipitous breaks to the levels which border Clark Fork, forming a front
to the plateau nearly 5,000 feet in height, and of a narrow strip of level or
rolling desert land fringing the foot of the plateau.

Mining.—None. ' |

Sozl.—The soil iy gravelly, except along the foot of the plateau, where it is
more or less loamy. The summit of the plateau is mostly bowlder strewn.

Agricultural adaptability.—The plateau arcas ave situated far above the
altitudinal limits for agriculture; the desert strip at the eastern foot of the
plateau is without water for irrigation. :

Grazing capacity.—The summit of the plateau and the level areas at its foot
are grass or sedge covered. Up to the present the tracts have been closely and
excessively sheeped and have therefore only a very low grazing value.

Dravnage conditions.—The run-off is small. Springs and points of seepage
occur in many localities on the summit of the plateau, but the small creeks to
which they give rise are mostly dry runs before they reach the levels at the
foot of the plateau.

* Snow and rock slides.—Erequent along the steep declivities of the eastern front
of the plateau. ‘

Towons and settlements.—None.

Lorest conditions.—The forest is thin and scattered. It consists wholly of the
subalpine type, white-bark pine and Engelmann spruce being the dominant species.
It is chiefly an old growth, and is mostly confined to the slopes and breaks of the
eastern front of the plateau. Its value is principally for fuel and the stability it
imparts to the loose talus slopes where it grows. Most of it is inaccessible. The
‘summit of the plateau hes for the most th above timber line.

Cutiing.—None.

Burns.—A tract in the east-central area, -amounting to 500 acres, has been
burned over within the last six or eight years.

LReprodustion.—Young and sapling growth is scanty thmughout the burned-
over tracts are reforesting tardily.

- Undergrowth.—Sparce throughout; mostly w1llows and Shepherdia.

Litter.—In the burned-over districts there are moderate quantities of dead and
down timber. Elsewhere the litter is light or lacking.

Huwmus.—None.
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Classification of lands in T. 9 S., R..20 E.

Acres
Forested | e i 3,880
NORFOTEStEd - - . oo e e e et e e e e 19, 160
Badly burned . . ..t 500
Logged « e e None.
Agricultural . . eeiieaaae- None.
GTaZINg . . et e e e e 18, 000
Bare r0CKS. . . e e e e 660

Total stand of timber in 1. 9 8., R. 20 E.

Specics. Mill timber, | Fole and fuel | Total volume of
_ ) Feet B. M. Cubic jeet. Cubic feet.
Lodgepole pine ..o oeoioi i 1, 000, 000 1, 000, 000
White-bark pine . ..o.ooooeeeeooen.. O IO 2, 000, 000 2,000, 000
Subalpine fir. . ..o .ol B © 1,000, 000 1, 000, 000
Engelmann SPruce - - oo oeeeeemaeanooooa e aaann 1, 500, 000 2, 000, 000 2, 270, 000
e R 1,500, 000 8, 000, 000 6, 270, 000

Composition of forest in T. 9°S., R. 20 E., including trees of all species with basal diameters of 8 ‘inéh@S and

upward.
. . Per cent.
Lodgepole pine . ...cooveeeiooaoiaan. e et 30
White-bark pine ... oo i e 35
Subalpine fir. oo e 10
Engelmann spruce - ... ..o ... i LLlll..... e 25

TOWNSHIPS ADJOINING THE ABSAROKA DIVISION.

The following-described tracts, to wit, T.7 S., R. 19 E.; T. TS., R. 20 E.; T.
8 S., R. 20 E., adjoin the Absaroka division on the east. As they are partly
forested from the termination of the timbered aveas stretching west, and may in the
future be included in the forest reserve, the estimates and detailed descriptions have
been extended to cover them. ‘

TowxsuIP 7 SouTH, Raxee 19 Easr.

Topography.—The central and southern areas comprise steep, rocky spurs,
rising to form divides between West Rocky F ork and the Red Lodge Creek
drainage and reaching elevations of 9,800 feet.. The northern portion of the
township consists of rolling foothill areas intersected by many shallow ravines
and gulches. .

Mining.—None. : A

Agricultural adaptability.—The mountainous areas are too rough for tillage,
-and the foothill region is so stony and so cut up with ravines and gulches that
farming is practically impossible.



128 ABSAROKA DIVISION OF YELLOWSTONE FOREST RESERVE.

Grazing capacity.—The foothill areas are grassy and serve as pasture lands.

Drainage conditions.-—The run-off originating in the township is insignificant
in volume and consists wholly of the outflow from small springs.

Snow and rock slides.—Along the steep fronts of the spurs in the central
areas rock slides are rniot uncommon. -

Towns and settlements.—None.

Forest conditions.—The bases of the mountains in the northern areas are
- fringed with close-set stands of lodgepole pine and aspen 20 to 35 years old.
The middle elevations are temporarily deforested through the agency of extensive
forest fires. The upper areas carry thin and scattered stands of subalpine
growth, low, serubby, and only valuable for fuel and for the stability they impart
to the.steep slopes. '

Cutting.—In the southeast quarter of the township practically all the timber
on 1,500 acres has been cut, chiefly as fire-killed timber.

Burns.—Extensive fires have laid waste much of the forest. The front of
the spurs, where they abut on the foothill areas, have been swept nearly clean
of living forest. Most of the fires date back six or seven years.

Reproduction.—The restocking on the burned-over tracts is progressing slowly.
About 50 per cent are covered with growths 4 to 6 years old. On the others no
reforesting process has yet begun. In the foothills young growth is exceedingly
abundant, and the aspen and lodgepole-pine stands are slowly pushing out into the
hitherto nontimbered lands in the north part of the township. In the subalpine
areas the young growth is scanty. i

Undergrowth.—In the green timber underbrush is sparsely represented; on the
burned-over areas not reforesting, a brush growth, chiefly composed of Ceanothus,
thickly covers the ground.

Litter.—Moderate quantities of fire-killed timber litter the forest in the
foothills and at medium altitudes. ‘

Tlumus.—None.

Classification of lands in 1. 7 S., B. 19 E.

Acres.
05 =1L 12, 040
O30S o) 417y S U 11, 000
Badly burned . . o ceeenei e ieeaiieieiiecancenaeaeeaao 6, 000
7Y 1,500
Agrienltural - iiiiiiiiereeeeeee e None
GITAZINE - e ittt e aaeamacc e cccacean e ceae—cm—emnccccemanannaaanan 3, 000
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Total stand of timber (pole and fuel), in T. 7 8., R. 19 L. ]
Cubic feet.

Lodgepole pine - ..o eieeiiiiaa. 1, 000, 000
White-bark pine .o e e
Subalpine fir . ... iiiiiaeiia- 900, 000
Engelmann Spruce . .o ..o dmaveaaan

TOML- - - -« e e e e eoe e et e e e e - 1,900,000

Composition of forest in T. 7 8., R. 19 E., including trees of all species with basal diameters of 3 inches and .
upward.

. . Per cent.
Lodgepole PING - .. .o el 82
White-bark PINe - oo oo oottt 8
Subalpine fir. ... ... . L. .. e 4
Engelmann spruce ....... . .. ... ... . ...... e e 3
Aspen and cotfonwood ... . 3

Of the very young growth, comprising trees 2 inches to 24 inches in hasal diameter, aspen forms
20 per cent.

TowxsaIP 7 SouTH, Ranee 20 Kast.

Topography.—With the exception of six sections in the southwest portion the
township consists of level and rolling tracts of agricultural and grazing lands. The
mountain areas- comprise low, broken terminations of spurs stretching eastward
from high divides in the township adjoining on the west, and vary in altitude from
1,000 to 1,500 feet above the adjacent levels on the cast. B .

Mining.—No ore deposits arc known to occur. In several places in the western
portion of the township limestone is quarried and burned to quicklime. Coal is
mined at Red Lodge, in the castern areas. )

Sott.—Deep loam in the valley bottoms, gravelly and thin on most of the
uplands; mixed with a great deal of bowlder drift along the west line.

Agricultural adaptability.—The lands are agricultural in character where the
soil is not too stony nor the contours too steep, and where water for irrigation is
obtainable. The mountain areas in the western portion of the district are not,
cultivable.

Grazing capacity.—The level and rolling tracts where not tillable are used as
range ground. . : ’

Drainage conditions.—There is only an insignificant volume of run-off origi-
nating in the township. It is all comprised in the discharge issuing from a series
of small springs along the base of the mountains in the district.

Snow and rock slides.—None.

Towns and settlements.—The eastern and central areas contain numerous farm-
steads on the agricultural lands. The city of Red Lodgé ig situated in the south-
east ¢uarter of the township.

9574—No. 29—04—9
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Forest conditions.—The forest consists of thin, poorly stocked stands of lodge-
pole pine and red fir, and is confined to the mountain areas and to a narrow strip of
adjoining foothill region. ‘Small stands of very close-set aspen and lodgepole pine
push out from the foothills inta the agricultural areas along the various ravines and
points of seepage. Most of the forest is in the pole stage, 25 to 40 years old.

Cutting.—Forty per cent of the stands have been cut over, the cut varying from
50 per cent to total. The timber has been used for props in the coal mines at
Red Lodge, and there and at other localities for fencing and fuecl.

Burns.—Fires within the past ten years have destl"oyed the timber on tracts
aggregating 1,200 acres.

Leproduction.—Very scanty on the areas burned over within recent years;
abundant elsewhere and composed mostly of lodgepole pine and aspen.

Undergrowth.—Light or none in the green forest. On the burned-over ground
Ceanothus velutinus is springing up in dense masses,

Liiter.—A small quantity of dead and down pole timber remains on the burns.
Most of the fire- klllcd timber was long ago cut oft and converted into fencmg, mine
props, and fuel. "There is not much litter in the green stands.

Llumus.—None,

Classification of lands in T. 7 S., R. 20 E.

Acres
Forested ..o e iaaeeeeaaan 3, 830
Nonforested ............... e e e e A et it e anaaan 19, 200
Badly burned. . .. iiieiieiaeiae- 1, 200
Logged . . e eeiiiiiiiieeaaoo.. 2,000
Agricalbural-grazing. . .. .. .. i eiicieiiiiaeaaaas 18,000
Total stand of timber (pole and fuel) in T.7 S., R. 20 E.

Cubic feet.

Limber pine, lodgepole pine, red fir ... . L iia..- 750,000

Composmon of forest in T. 7 8., R. 20 E., including trees of all species with basal diameters of 3 inches and

upward.
Per cent.
Limber pine . . e 3
Lodgepole pine . ... e manaeaaan 75
Red fir. ..o eeiieaaaaeeeoatiaan 5
Aspen and cottonwood . . .. . e 17

Townsair 8 SouTH, RaneE 20 East.

Topography.—The western portion of the township is a part of Beartooth
Plateau, a level and rolling tract of alpine and subalpine country rising to alti-
tudes of 10,000 and 11,000 feet. The central areas comprise a series of cliffs and
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" extremely steep and rocky descents where the plateau breaks off to the plains of
Clark Fork Valley. A narrow strip of this plain, in part intersected with short,
broken ridges and shallow ravines, fills the eastern areas.

Mining.—None.

Soil.—In the eastern areas clayey or gumbo soils prevail. . In the western
areas gravelly loam, stony and bowlder strewn, is found. ‘

Agricultural adaptability.—Small tracts in the eastern portions of the town-
ship are tillable under irrigation. The remainder contains no arable land.

Grazing capacity.—The summit of the plateau region has long been used as
sheeping pround. It carries a thin sward of alpine sedges and grasses. It has
been badly overgrazed and its present pasturage value is low. The central areas,
composed of steep breaks, have no grass cover. The eastern tracts were formerly
used as ranges, but have heen so closely pastured that their present condition is
practically that of a desert.

Drainage conditions.—The outflow originating in the township is very small.
It is carried by short creeks which head in the steep eastern front of the
platean. Most of the flow sinks at the foot of the plateau. , .

Snow and rock slides.-—Infrequent, and confined to the steep scarps of the
plateau. ’ :

:j’owns and settlements.—The settlements are limited to the eastern arcas, and
consist of two or three farm buildings on one of the small creeks at the foot of
the plateau. N '

Forest conditions.—The forest is confined to the steep breaks and fronts of the
platean, and consists of stands of sapling lodgepole pine in the lower, with white-
bark pine and spyruce in the upper, areas. At the foot of the plateau red fir and
limber pine in small proportions are mixed with the lodgepole pine. The growth
has only a fuel value. :

Cutting.—Small quantities here and there along the foot of the plateali. .

Burns.—~Small tracts in the north-central areas, and thence extending south-
ward, have been badly burned within the past six or seven years. The largest block
of burned-over ground is just south of Grove Creek, near the middle of the
township. ) .

Reproduction.—Young growth is generally abundant at the middle and upper
elevations, and is chiefly composed of lodgepole pine. At the lowest levels it is
scanty. In the northern areas spruce and white-bark pine prevail.

Undergrowth.—Light. :

Litter.—A small amount of dead and fallen timber.

Humus.—None.
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Classification of land in T. 8 8., R. 20 E.

Acres,
Forested ... iiiiiiiiieena 7,040
Nonforested ... ..o oo e iiiiiiieiiiian 16, 000
Badly burned . ... o iiiieeiiieieaios 1, 800
Logged (culled) - ..o.ooo oo 800
Agricultural .. ..., e e e e e eieiiiaaeoaii.n 500
LB 7 12, 800
BaATe FOCK S - 2 o e e o et e e e e e e e e e et e e 900

Total stand of timber (pole and fuel) in T. 8 8., R. 20 E.
Cubic feet.

Lumber PIne .« oo e e 20, 000
Lodgepole pine _._....... et e et 3, 500, 000
White-bark pine .. ..o iiiieiiiiiiaaoo- 800, 000
Red I - et e e e 150, 000
Subalpine fir_ . .. e 900, 000
Engelmann Spruce - - - ...l 800, 000
4 72 RPN 6,170,000 °

Composition of forest in 1. 8 8., R. 20 E., including trees of all species with basal diameters of 8 inches and

upward.

. Per cent.
Lumber pine . e eiiiieeiiaen 0.1
Lodgepole pine ... L.l RN 35
White-bark pine - . oo e e 25
Red fir .ol 4
Subalpine fir. .. Tl 10. 5
Engelmann spruce ... ... .. L emee i ciieciiiiaaeaaa 29

LIVINGSTON AND BIG TIMBER QUADRANGLES.

The Absaroka portion of the Yellowstone FForest Reserve, in Montana, is repre-
sented in part on the Livingston and Big Timber atlas sheets of the topographic
map of the United States published by the United States Geological Survey. The
Living'ston quadrangle contains 30 per cent and the Big Timber quadrangle 13.5
per cent of the area discussed. '

The present examination was made primarily to classify the lands and estimate
the timber within the boundaries of the reserve, but the land classification and
timber estimates have been made for tracts beyond the reserve boundaries in order
to include all of the Livingston and Big Timber quadrangles, and the following gen-
eral description of the different classes of lands has been added to the report. The
accounts of sylvicultural conditions in the reserve apply equally to the forested
areas in these quadrangles beyond its boundaries.
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LIVINGSTON QUADRANGILE.

LOCATION, EXTENT, AND CLASSIFICATION OF LANDS.

The Livingston quadrangle is situated in Montana between 45° and 46° north
latitude and between 110° and 111° west longitude, comprising an area of 2,146,664
acres. The lands consist of forest, woodland, and nontimbered tracts, with the

acreage of the several classes shown in appended table:

Classification of lands in the Livingston quadrangle, Montana.

X Acres.
D e (=] €< 886, 120
Woodland .. e 54, 000
Nontimbered ... . e 1, 206, 544
Total . oo e 2, 146, 664

The nontimbered lands comprise tracts ot great diversity in their topographic
and physical features, owing to the altitudinal differences in their position. They -
. are here divided into four general classes, as shown in the following table:

Classification of nontimbered lands in the Livingston quadrangle, Montana.

. Acres.
Agricultural .. ...l 256, 356
GrazZing . ..o el 712,115
Bare rocks and high alpine_ ... ... ... . ... 227,433
Takesand tarns. . _.... .. .. .... e e e e e e © 10,640 .
Total. .. 1, 206, 544

TOPOGRAPHIC FEATURES.

The quadrangle comprises two marked divisions—a southern, made up almost
wholly of rough mountain areas, and a northern, consisting of rolling, semiarid
plains, hemmed in by a stretch of mountain rampart along the west side and
rising into a small tract of rugged and rocky heights in the north-central areas.

The high relief in the southern portions of the quadrangle is formed by portions
of the Gallatin' Range and by the north half of the Absaroka Range, hoth of them
eastern extensions of the Rockies. The low relief, aside from the canyons and
short valleys in the interior of the mountain regions, is formed by the valley of
Yellowstone River, bisecting the district from south to north and separating the
Gallatin and Absaroka ranges by a comparatively broad valley.

The portion of the Gallatin Range within the quadrangle consists, in its
northern part, of a narrow, rocky crest, fronting rather abruptly on the valley
of Yellowstone River and sending out short, steep spurs. With a westerly trend
the crest line of the range gradually passes beyond the limits of the quadrangle
until, in the southwest corner, the range is represented only by eastern termina-
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tions of long and broken spurs. The canyon system consists of narrow, short
troughs with rapid descents. The mean elevation of the range, including its
immediate slopes, is 8,200 feet, approximately; isolated knobs on a few of the
higher ridges attaining altitudes of 10,000 fect.

The Absaroka Range consists of a huge uplift of granite flanked by limestones
and outflows of Tertiary lavas. Itisa very rough and rugged region, deeply and
extensively sculptured by the erosive power of the vast glacier field, which in
times past covered its entirc area. The tract is a succession of deep, cliff-lined
canyons and tortuous ridges, the larger with a generally north-south trend. The
crests of the ridges are mostly narrow and sharp, presenting vast masses of cracked
and erumbling overhang. Occasionally they widen and are studded with peaks and
pinnacles, or become broader and expand into platean-like tracts. Their slopes, as
they front on the valleys and canyons, are remarkably steep, frequently rising
in scarps and precipices 1,000 to 2,000 fect in height. Vast quantities of talus
extend up the slopes and deep deposits of bowlder and gravel drift litter the canyon
bottoms. The mean elevation of the tract outside the immediate canyon floors is
estimated at 8,500 fcet. Here and there peaks reach altitudes of 11,000 to 12,000
feet; but none of the tracts reach the line of perpetual snow on all slopes.

The high relief of the north half of the quadrangle is formed by a section of the
Bridger Range and the southern termination of the Crazy Mountains. The Bridger
Range, a northward continuation of the Gallatin Range, consists of a narrow, ser-
rated, extremely rocky ridge, rising sharply from the levels of the surrounding table-
land, buttressed by numerous short and steep spurs and indented by a multitude of
rifts, ravines, and gorge-like canyons. The average elevation is about 7,800 feet,
while points along the crest attain altitudes of 9,100 feet. The section of Crazy
Mountains in the north-central regions of the district covers a tract of approximately
47,000 acres, and consists of steep slopes rising directly and continuously from the
plains level to altitudes of 10,400 feet. o

The low areas of the quadrangle consist of a rolling, timberless plain, rising in
more or less broken and continuous terraces to intersecting broad swells and ridges,
falling away in long, gentle slopes to the valleys of Yellowstone and Shields rivers,
which border and bisect the district, or knobbed with lines of rocky buttes and
furrowed by shallow canyons and depressions. '

The lowest depressions in the quadrangle are along Shields and Yellowstone
rivers. The former bisects the quadrangle from north to south; the latter forms in
part a dividing line between the mountainous southern areas and the plains districts
of the northern part of the quadrangle. Both streams flow in broad valleys lined
with low blufts, which alternately approach and recede from the stream banks. The
mean elevation of the plains regions is 5,200 feet; that of the Yellowstone flood
valley, 4,200 fect.



LIVINGSTON. QUADRANGLE, 135

DRAINAGE CONDITIONS.

Most of the quadrangle lies within the Yellowstone drainage, small tracts only,
situated on the western slopes of the Bridger-and Gallatin ranges, draining into the
Missouri through other channels than the Yellowstone. The run-off is large, most
of it being supplied from the 388 per cent of its area covered with the spurs,
peaks, and canyons of the range. This tract, the altitude of which insures an
abundance of rainfall, is, in fact, an immense natural reservoir, and as such of the
greatest importance to the central regions of the Yellowstone drainage. Next in
importance is the Shields River drainage, but outside its freshet period in early
summer the volume carried by the stream is small. The lesser creeks and streams
originating in the Gallatin and Bridger ranges are small and variable in their flow.
A large number of ravines and canyons head in the small tract of the Crazy
‘Mountains in the north-central part of the district, but” the run-off carried by them
is comparatively insignificant. The minor creeks, which head in the rolling areas -
of the plains, carry water during the spring break-up, but are dry in the summer
and fall.

AGRICULTURAL LANDS.

The cultivable lands, comprising nearly 12 per cent of the quadrangle, border
the streams either directly in the flood valleys or on the lower terraces not far from
the main stream or its tributaries. The largest single area of cultivable land is
situated within the Shields River drainage. Irrigation is required everywhere for
the successful cultivation of crops. Doubtless much of the land now utilized as
.cattle and sheep ranges can be reclaimed by means of high-line ditches, but the
generally high and rolling character of the plains region, and the lack of large
volumes of water, except in the low-lying Yellowstone River, will probably preclude
any extensive scheme of reclamation of lands remote from the flood valleys of the
streams. The agricultural areas in the mountain districts consist of small, level
pieces of bench or semimarsh land in the bottoms of the larger canyons below the
6,000-foot contour, the total comprising less than 15,000 acres. The soil on the
lowest terraces in the valleys is usually rich and deep. A large amount of land
situated on the upper terraces and on the swells away from the streams is covered
with bowlder and gravel drift of glacial origin, and is worthless for agricultural
pursuits. Grain, hay, small quantities of apples, and the ordinary northern bush

fruits are produced.
GRAZING LANDS.

The grazing lands ir the quadrangle comprise a trifle more than 33 per cent of
its area. They consist in part of the rolling plains region in the northern part of dis-
trict, and in part of tracts in the mountain region situated at or above timber line,
while a large remainder is made up of fire glades, mostly in the subalpine forest,
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which, from a variety of causes, have never restocked. The grazing areas in the
strictly alpine regions are confined to the high tracts above the 9,200-foot contour
in the Absaroka ranges. The fire glades in the subalpine forest occur in all the
mountain areas. , _

Originally the plains were well stocked with a luxurious growth of bunch
grasses. They were ecasy of access, sufficiently well watered for the stockman’s
needs, and in every way suitable for range purposes, but they have been excessively
pastured, and their present grazing value is exceedingly low where not inclosed.
The inclosed areas show a decided hetterment, and with freedom for a few years
from excessive pasturing of both cattle and sheep, would show a great improvement.
As it now stands there is a small amount of grass early in the summer. In a
few weeks cgttle and sheep have exhausted it, and during the gi’euter portion of the
year the tracts afford only the scantiest grazing or none at all.

The alpine areas, mostly located above timber line, are closely covered with a
tough sward of low alpine and subalpine grasses and sedges. All are more or
less difficult of access, which fact, together with the short season, has prevented
any extensive use being made of them. Most of the lands of this character in
these ranges appear never to have been pastured by any domestic animals except
by horses belonging to the prospectors of the région. '

The subalpine areas have been grazed to a limited extent, mostly on the Bridger
and Gallatin ranges, because they front directly on the plains and are therefore easy
of access, while the subalpine areas in the adjoining ranges occur mostly in the
interior. This class of grazing lands is as yet in a fair condition.

BARE ROCK AND HIGH ALPINE AREAS.

Extensive tracts of this character occur throughout all the mountain areas and
in the aggregate they comprise nearly 10 per cent of the quadrangle. The upper
slopes' of Bridger - Range are mostly bare rock, the crests and higher slopes contrib-
uting the larger proportion. These localities are often so steep that no soil can
adherc or find lodgment, and in consequence vegetation is lacking. The alpine
regions comprise snow fields on the northern slopes, sharp steep peaks, and mud
slides formed of talus débris. -

LAKES AND TARNS.

The lakes and tarns cover 0.5 per cent of the quadrangle. Their origin is due
to the effects of glacial crosion. Most of them lie in hollows and in glacial cirques
on the summit of the alpine plateau areas and near the heads of the different streams.
In a few cases they are held back by rocky barriers across their outlets, but in the
majority of cases by morainic accumulations. All of them are small in aréal extent
and of shallow depth, but nevertheless form series of natural reservoirs of marked
importance in the regimen of the streams which head in them.

“
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WOODLANDS.

The woodlands form 2.55 per cent of the quadrangie. They consist of scattered,
sparsely timbered tracts in the foothills flanking the Bridger and Absaroka ranges,
and of thin lines of trees fringing the larger streams. .The uplands areas are
stocked with limber pine, yellow pine, red fir, and a little lodgepole pine. The
timber in these stands is low, stunted, and of inferior quality throughout, suitable
only for fuel and fencing material. Along the streams the stands are set more
closely than on the uplands. They consist of different proportions of aspen, cotton-
wood, and aborescent willows. As protection against wash and wear of the alluvial
stream hanks and terraces, and as supplying considerable quantities of fuel, they are
of value.

The woodlands in the foothill region have a low restockage ratio. Climatic
conditions— semiaridity—prevent abundant seed reproduction, as the grassy sward
which covers the ground obstructs the proper inhumation of the seeds and their
subsequent germination. Small quantities of underbrush are present, consisting
mostly of sagebrush and shrubby cinquefoil.

The woodlands that border the streams restock rapidly. The cottonwoods
and aspens are abundant and steady seed producers. Much dense undergrowth,
formed by a mass of interlacing willows and wild-rose brush, is nearly always
present, ex‘cept in very old—gro‘wth cottonwood stands, where commonly a grassy:
sward forms the ground cover. '

The average yield of timber in the woodlands of the foothill region is between
800 and 900 cubic feet per acre; in the cottonwood stands fringing the streams the
yield rises to 900 or 1,000 cubic feet. Circumscribed localities occasionally yield
twice the amount stated, but stands of that density are rare owing to long-continued
cutting of the best and most easily reached blocks of timber,

FOREST.

The forested areas of the quadrangle comprise about 40 per cent. They lie
chiefly between the 6,000 and the 9,500 foot contours, and hence belong to the
mountain regions of the district. In some.localities, particularly in the canyon
bottoms in the interior portions of Absarnka Range, the lower limit for the forest
falls to the 5,300-foot level, while in the foothills of Gallatin Range fronting on the
Yeliowstone Valley the lower limit stops at the 7,000-foot level in some localities.

The forest is composed of limber pine, lodgepole pine, white pine, white-bark
pine, red fir, subalpine fir, Engelmann spruce, aspen, cottonwood, various species of
arborescent willows, thorn, wild cherry, and Sef\'icebel'ry. The coniferous species
form the principal part of the growth; the percentage contributed by the broad-
leaved species is insignificant.
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The forest appears in three general zones .or strata, which blend where they
meet and are not closely differentiated, though fairly well marked in their central
areas. The upper zone, stretching to timber line at 9,500 to 9,800 feet, is composed
of Engelmann spruce, subalpine fir, and white-bark pine, with the addition of lodge-
pole pine in varying proportions at the lower limits. The spruce forms the largest
percentage of the zone, followed by white-bark pine and subalpine fir. Occasionally
this arrangement is reversed and white-bark pine takes the lead or even subalpine fir
may hold the dominant place; but in stands where a normal ratio has been established
spruce always leads. The stands of this zone are open and scattered at their upper
limits and are often very compact and densely stocked at their lowest. The open
stands are set in grassy tracts or fire glades which have only partly restocked since
they were burned over. The subalpine forest contains little mill timber. Its chief
value lies in the stability it imparts to the upper slopes and in the volume of fuel
and mine timber it is capable of supplying. .

The central zone consists of well-stocked stands composed of red fir, lodgepole
pine, and Engelmann spruce, Jodgepole pine constituting the dominant species. In
some localities at the lower levels of the zone red fir becomes the chief species, and
occasionally along the stream margins in the lowest canyons Engelmann spruce
predominates. The bulk of the forest in the quadrangle occurs in this zone, both
the saw timber and the pole and fuel size. .

The Iowest zone in the series borders the plains, or the woodlands when wood-
iands are present. The forest in this zone commonly is open aud more or less broken,
its heaviest stands occurring on the northern slopes of ridges and canyons where the
semiarid conditions of the nearby plains are less marked. It is composed of red fir,
yellow pine, limber pine, and small proportions of Engelmann spruce along the
streams. Red fir is always the dominant species in this zone, the other coniferous
species constituting only a small percentage.

The proportion of the coniferous species in the forests of the quadrangle is
shown in appended table.

Composition of the forest in the Livingston quadrangle, Montana,. including trees of all species with basal
diameters of 4 inches and upward.

Per cent.
Limber pine.__......._. .. et eaeedeeaeaaaan e 3
Lodgepole pine . ... e et imia e 42
White PINE. - - oo oot ee e e aee e aa less than ~ .1
"White-bark pine . ... e ieiieee o e tmeeaas 5
Yellow pine ... ......... e e e e eiiiceaaeaeeaaaa .5
Red fir............ N 30
Subalpine fir. . ... i eeeimciaaeeeeaeiaaeaens 4
Engelmantn SPrUCE . ... eueen. et taea e e e cea e e e ta i nas 15

Aspen and cottonwood _ .. ... .o .4
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The supply of mill timber in the forest is small. Most of the stands are
composed of pole growths less than 180 years old, at which age the lodgepole pine,
the chief timber tree, has not attained sufficient diametrical dimensions to become
available for mill purposes, except in very favorable localities. Most of the timber
is fit only for fuel, fencing, and other purposes where pole timber can be utilized.
The mill timber throughout is of 3-inch grade, and on an average Will not square
over 10.25 inches. Most of the timber in the quadrangle grows in localities difficult
of access; not over 10 per cent is s¢ situated that it can be reached without entailing
expenses almost equal to the present value of the product.

The amount of timber standing in the district is shown in the appended table:

Total stand of timber in the Tivingston quadrangle, Montuna.

Species. Mill timber. Pol&&rtl)grf.uel Toetxilill :l?]ﬁl)'(:g'e of
Feet B. M. Cubic feet. Cubic feet,

Limber pine..ocooree oo e 5, 000, 000 16, 380, 000 17, 280, 000
Lodgepole pine .. ... ... ..ol 427, 000, 000 636, 100, 000 712, 960, 000
White pine. - .. owooo i 3, 500, 000 300, 000 930, 000
White-bark pine...._._. et eeemmeeeaaaaaaans 15, 050, 000 77, 050, 000 79, 759, 000
Yellow pine ... oooooiooioii il . 3, 000, 000 5, 000, 000 5, 540, 000
Red fir............. e e 177,100, 000 | 220, 350, 000 252, 228, 000
Subalpine fir ...__......... e 3, 000, 000 93, 200, 000 93, 740, 000
Engelmann spruce ... ... ... 306, 000, 000 221, 450, 000 276, 530, 000
Aspen and cottonwood .. _._.....__. el B PO 2,000, 000 2, 000, 000

Total ... ... s © 939,650,000 | 1,271,830,000 1, 440, 967, 000

The tracts more or less logged and culled comprise in the aggregate 85,000 acres.
They are situated on the eastern slopes of Gallatin and Bridger ranges, in the foot-
hills in the Boulder River drainage, in the eastern and southern edges of the Absaroka
ranges, and on the lower slopes of Crazy Mountains. Most of the cutting has
been for fuel and fencing material. Lesser amounts have been taken to furnish
ties for railroad construction and for props in the coal mines on the eastern slopes
of Gallatin Range.

Forest reproduction is good throughout the middle zone and in the higher por-
tions of the lowest of the timber zones. It is deficient in the subalpine forest; that
is, the restockage is not sufficient to reoccupy the areas which in the course of
centuries have been denuded by fire. Lodgepole pine is the dominant species in
the reforestations in the young growth and in the older stands at middle elevations.

Extensive forest fires have ravaged the timber within recent years. In the
aggregate 90,000 acres have been laid waste. The fires have been more extensive in
the Absaroka Range than elsewhere, and in all places where they have run through -
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the stands complete destruction has been the result. The region has always been
subject to widespread and destructive forest fires, as proved by the age of the timber.

BIG TIMBER QUADRANGILE.

~

LOCATION, EXTENT, AND CLASSIFICATION OF LANDS,

The region embraced in the Big Timber quadrangle, Montana, is situated
between 45° 30' and 46° north latitude and between 109° 30" and 110° west longi-
tude, and contains an area of 534,283 acres. Forest, woodland, agricultural, and
grazing areas are rcpresented.within the quadrangle, the acreage of the different
classes of land being shown in subjoined table.

Classifiction of lands in the Big Timber quadrangle, Moniana.

Acres,
Forested .......... . e e e 27,000
Woodland - . .- 2086, 000
Nontimbered ............... il 301, 283
03 ¥ 534, 283

The nontimbered lands, excluding the areas of bare rock, differ bat little in their
general features, except as regards their water supply and dependent irrigation
facilities. They are classified as follows:

Classification. of nontimbered lands in the Big Timber quadrangle, Montana.

Acres.
Agricultural .._..._. .. e e e e e eeeeeiaiaaao.l 34, 300
L6 253, 283
Bare rocks ... 13, 700
Lotal. o e 301, 283

TOPOGRAPHIC FEATURES.

Excepting the southwest quarter, the quadrangle is a rolling plateau area cut by
many shallow, more or less rocky, and in some cases gorge-like, canyons. Broad
swells and low, rocky, irregular ridges separate the different ravines and canyons.
The lowest altitude is in the valley of the Yellowstone, which bisects the quadrangle
from west to east. The valley varies from 1 to 8 miles in width, and is made up of
two to three low terraces, bordered by low bluffs of sedimentary rocks, which present
sharp scarps to the river front and alternately approach and recede from the imme-
diate river except in the northeast quarter of the quadrangle, where they are close to
the stream for a distance of 18 miles and display a steep, solid front of rock 300 to
400 feet in height.

The southwest quarter of the quadrangle consists of mountain areas formed by
the terminations of northward-projecting spurs from the Granite Mountain district
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to the south. This tract is roughly sculptured, its areas being a succession of steep,
narrow ridges and deep, rocky canyons.

The average altitude of the plateau region is 4,800 feet; in some localities
projecting points rise 500 to 600 feet higher, while in the northeast quarter alone the
average elevation slightly exceeds 5,000 feet. The average altitude of the mountain’
areas in the southwest quarter is 6,800 feet, with here and there points which reach
elevations of 7,500 feet.

DRAINAGE CONDITIONS.

The quadrangle lies wholly within the drainage of Yellowstone River. While
a large volume of water is carried by the different streams in the district, only a
trifling proportion originates on its areas. Most of the different canyons and
ravines are dry during summer and fall, carrying water only while the spring
. break-up lasts, or immediately atter heavy rainstorms. Springs are not plentitul
outside the mountain areas in the southwest corner of the district, and the few
standing bodies of water here and there are mere pools.

AGRICULTURAL LANDS.

The agricultural lands comprise between 6 and 7 per cent of the quadrangle
and are confined to the lowest terraces bordering Yellowstone River and the other
larger streams. Irrigation is practically indispensable, and the lands most easilj
and least expensively irrigable have been reclaimed first. With high-line ditches,
possible in many localities, a large portion of the arca now utilized as range land
can be reclaimed.

“The soil in the valleys consists of a deep, rich, more or less alku]in\e soil,
yielding good crops of grain and hay. The uplands are often stony and bowlder
strewn, particularly in the southern half of the quadrangle, where a great deal of

" glacial bowlder and gravel drift was deposited during the glaciation of the high
Absaroka ranges to the south.

GRAZING LANDS,

The range lands comprise very nearly 48 per cent of the lands in the quadrangle,
and including the woodlands,” utilized as pasture ground, amount to 85 per cent.
Originally the lands were covered with good growths of various sorts of grasses,
but for many years the region has heen closely ranged by cattle and sheep. Outside
inclosed tracts the condition of these range lands is now in general exceedingly bad,
owing to excessive pasturing, but more particularly sheeping. In many instances,
especially in the south half of the quadrangle, every vestige of grmnincdus vegeta-
tion has been either eaten or trampled out by sheep. Nothing remains but small
patches of the common, indigenous phlox, so low and scanty that it is locally
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known as ‘““moss,” scattered patches of Chrysothamnus and Artemisia shrubs, and
cacti. Where not so closely grazed a thin growth of grass comes up in the spring
and supplies pasturage for a month or two, after which nothing remains but close
stubble. The semiarid climate naturally brings about a low recuperative power in
the gramineous vegetation, and, with the excessive pasturing to which it long has
been subjected, its destruction has, from the first, been a logical result.

Where the grassy turf has heen at all extensive and completely destroyed there
has been gullying and denudation of the surface soil. Everywhere the ‘“ditch,” as
the lowest central depression in the canyon bottoms is aptly called, shows encroach-
ment on adjoining bench land or slope. It is clear that these waterways carry
larger volumes of water now during spring freshets than they formerly did, and
that their gullying power has correspondingly increased. The denudation of the
surface soil on the badly shecped lands is especially marked on tracts situated in
the lower Deer and Work creeks drainage. Here the gullying of the soft soil on
the uplands, a sort of gumbo, is rapidly creating “bad lands.” The result of the
destruction of the grassy turf on these plains is the same as from the destruction of
forest covers on mountain slopes—accelerated run-off, extensive and rapid gullying,

~and removal of the soil cover.

WOODLANDS.

A trifle more than 38 per cent of the quadrangle may be classed as woodland.
The largest proportion is sitnated in the northeast quarter on a tract 500 to 600 feet
above the average level of the nontimbered lands. Smaller tracts occur in the
southwest quarter, where they occupy a foothill region having an altitude of from
5,500 to 6,000 feet. Lesser areas fringe the larger streams in more or less con-
tinuous lines. :

The woodlands are generally lightly stocked with timber. Limber pine, yellow
pine, red fir, and juniper, of the coniferous species, and aspen and cottonwood, of
the broad-leaved trees, are represented in the stockage.

The lightly timbered conditions of these tracts are due to the many visitations
of fire which they have experienced during centuries, and to a naturally scanty
and defective seed production due to the arid climate. The stands are capable of
closer stockage, but to insure this result absolute freedom from fire and grazing is
necessary. Most of the timber has only a pole and fuel value. Less than 10 per
cent is mill timber, with only a 8-inch class value. The average yield of timber is
850 cubic feet per acre.

The fringes of woodland along the streams are valuable only for fuel and
fencing material and, most of all, for the cohesion and waste-resisting power their

widely spreading roots impart to the soft alluvium of the stream banks.
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The composition of the woodland stands is as follows:

Composition of the stands of timber in the woodlands of the Big Timber quadrangle, Montana.

Per cent.
TAmber PINe . o e 30
Yellow pine.. ..o i i iaiaaan e Lo47
Red firo ... ... e e e e e e et et e emaeea e 20
Aspen and cottonwood. .. . 3

FOREST. C -

The forested areas comprise only 5 per cent of the quadrangle, and are con-
fined to the southwest corner. They lie almost wholly within the limits of Yellow-
stone Forest Reserve in T. 2 S., R. 14 E.; T. 3 S., Rs. 14 and 15 E.; T. 4 S.,
Rs. 14 and 15 E.  Where not devastated by fire, they carry well-stocked stands of
red fir, limber pine, and lodgepole pine, with small proportions of Engelmann
spruce in the canyons and on the northern slopes. The red fir is the dominant
specics, forming 65 per cent of the stands, followed by lodgepole pine with 40
per cent, while limber pine adds somewhat less than 5 per cent. “The timber is
extremely difficult of access, owing to the broken character of the ground where
it grows. Most of the timber is either a pole growth or else so short, stocky,
and knotty that it is unfit for mill timber. Fully 85 per cent is only valuable
for pole and fuel timber. The total volume of timber in the quadrangle is shown
" in the subjoined table. ) ‘

Total stand of timber in the Big Timber quadrangle, Montana.

Species. Mill timber, | TOl¢ and fuel j Total volume of
Feet B. M. Cubic feet. Cubic feet.

Limber pine. . ..ol 15, 000, 000 45, 000, 000 47,700, 000
Lodgepole pine . ... . i iieiiiiiiieian. 1, 000, 000 6, 250, 000 6, 430, 000
Yellow pine ... ... iiiioiiiiiiocea-o--_..| 40,000,000 70}, 000, 000 77,200, 000
Red fir. . . il 34, 000, 000 32, 000, 000 38, 120, 000
Engelmann Spruce .. ... ..o o aioiaiiiiiiiaaaaas 670, 000 550, 000 670, 600
Aspen and cottonwood « .- - .o euoeunen e 4,700, 000 4,700, 000
Total. .. il e 90, 670,000 | 158,500, 000 174, 820, 600

The forested area has been cut over in the upper Deer Creek drainage on
areas aggregating 200 -or 300 acres. The woodlands have been ¢ulled in most of
the accessible places, the cut amounting to less than 5 per cent.
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Fires have swept the forest in recent years and burned up the timber on 18,000
acres. The woodlands have also been overrun by fire, but most of the damage has
been confined to destruction of the young growth.

Reproduction in the forested areas is abundant, the leading species in the
restockage being red fir at the lower and middle elevations and logepole pine at
the higher. ) '
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swampy landson .....____._ 17
timberon . ... ... 1
Burns. See Fires.
C.
Canyons in Absaroka division._..______.___.._ ... .11
Ceanothus velutinus, occurrence of, For definite
localities, see Townshipe.
Cherry, wild, occurrence of .. ____. [, 20,137
For definite localities, see Townships
Clark Fork, descriptionof . ... . _.._.... 119
drainage of
mining area On. ... .. ... ... 13
swampy landson_ ... .. ... ... 17
Contact, Mont., location of . ___. . 45
Cooke City, Mont., locationof .. ..o 1y
mining districtof. .....__.. .. B
TOCKS @AY . . ool ...
woodcutting near ... ... _____..._..._.....
Cottonwood, occurrence of .
reproductionof._...........
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Page Page
Cowles, Mont., miningat_ ... ... . ... 14,83 | Forest conditions in Absaroka division____.._..__.._ 20-30
stampmillat. ... ____. e mm——— s 83 in Big Timber quadrangle______.
woodcutting mear. ... oo 27,83 in Livingston quadrangle.__....________. .. __.
Crevice Creek, miningareaon. ... .. ___..__.___. 13,14 For definite localities, se¢ Townships,

Crevice Creek district, wood cuttingin__.._______.__ 2
‘razy Mountains, location and character of . . 134
streams of . L ieciiiiaoo 135
woodcuttingon . _._.__...__ PR, R 139

Jutting.  See Woodcutting.

Deer Creek, erogion on______.___.._ 142
Drainage of Absaroka division. . . 12
of Big Timber quadrangle._.... . 14
of Livingston quadrangle __.._.__________________ 135
E. X
East Boulder Plateau, grazing landson . .__...._.... 17
location and characterof. .. .. ___.____. . ____ 39
Ezst Boulder River, drainageof . ..__...__.. o 12,387
landsalong._ ... . ..o ... - 14
mining area on - 14
tImMbBer ON - oo e ool 47,72
woodcutting on- ... .. ... 26
East Rocky Fork, drainage of ._.._.. 12
East Rosebud Creek, drainageof....._.._.__. 12
Engelmann spruce. See Spruce, Engelmann.
Erosion in Absaroka division ..._...__.__.____._____ 11,19
in Big Timber quadrangle . ___.___.__.___..___... 142

For definite localities, see Townships.
F.

Fir, red, altitudinal range of ... __.___.__......._.
character of____
cuttingof . . ... .
diagram showing stand of
growthof . ... 23
oceurrence of .. 15,20-22,25,1387,142-143
range of__.___
reproduction of..
restockage by . cvoomm e

volume of .. ... ... 21-22,24-25, 168-139 143
For definite localities, see Townships.

Fir, subalpine, altitudinal rangeof ....________._ 22-23,138
catting of - L ieias 26
diagram showing stand of ________ .- 142

oceurrence of . ______________..... 20-21,25,37
range of 21-22,138
reproduction of .. 29

r
volumeof .. .. ... 22,25,138-139, 143
For definite localities, see Townships.

Fires in Absaroka division __.___.______
in Big Timber quadrangle .
in Livingston quadrangle
For definite localities, see Townships.

Forest, age of
altitudinal rangs of..

composition of, in Absaroka division..

For definite localities, see Townshlps

G.
Gallatin Range, location and characterof ... 183-1¢
woodcuttingin_ ... __._____..._ peeeee. 139
Glaciation in Absaroka division._ . peeeeeo 10411
Gneiss in Absaroka division.. ... . _______._______ 10
Granite in Absaroka Range 134
Granite Mountain, location and character of..__.___ 140
Granite Mountain guadrang e, land classification
mapof. . ... 140
Gmmte Peak, altitudeof __.._________ . _____. 11
Grazing, destructive effectsof ___._________ 19,1306, 141-142
in Absaroka division.... _- 14-19
in Big Timber quudrafxgle.. - 141-146
in Livingston quadrangle .. __....__.._______... 135-136
For definite localities, see Townships, .
Geology of Absaroka division.........__.____..______ 10,12
of Livingston quadrangle......_.__ ceee 184
H.
Hawthorn,occurrenceof . ... . ... ... 20
Haystack Peak, mining area near ... 13
rocksnear._ .. ______.._________. 13
Hell'Roaring Creek, basin of 12
canyonof ... 109
drainageof .. ... 81,95,111
timber in basin of .. 21, 24-25,82
Hicks Park, location of . .. .. ____._. ... ____. 70
Horseshoe Mountain, miningat_ ... __._._.__ 13-14,99
L
Independence, Mont., abandonment of ... ___....... 83
wood cuttingat .. ____ ... 83
J.
Juniper, occurrence of ... ________.._____.... 15,142
L.
Lake Plateau, grazing landson.______._..___ . ... Iin
Lakes and tarns, extent of, in Absaroka division—_.. 19-20°
in Livingston quadrangle ___.._____..___ .- 133,136
For definite localities, see Townships,
Lands, agricultural, extent of, in Absaroka division. 14
in Big Timber quadrangle. ... ___________ 140,141
in Livingston quadrangle ... ... ... 133,135
For definite localities, see Townships.
Lands, burned, in Absaroka division ......________.. 10,16

in Big Timber quadrangle_ - ... ... . ....
in Livingston quadrangle ....
For deﬁmte localities, see Townships.

Lands, forested extent of, in Absaroka division.... 10
in Big Timber quadrangle . ... .. _._....... 140
in Livingston quadrangle ... ............. 133

For definite localities, see Townships.
Lands, grazing, extent of, in Absaroka division ._.. 14-19
in Big Timber quadrangle ___._._____._.... 140-142

... 133,135-136

in Livingston quadrangle
For definite localities, see Townships.
Lands, nontimbered, extent of, in Absaroka divi-

in Big Timber quadrangle
in Livingston quadrangle ...
For definite localities, see Townships.
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Lands, swampy, extent of, in Absaroka reserve.... 17 | Pine, white-bark, range of . ... o .cccmmeeo... 21,138

Lands, wooded, extent of, in Absaroka division.. 10,14-16 restockage by . eeeeo. 28-29

in Big Timber quadrangle 140,142-143 volume of ____ . e 24-25

in Livingston quadrangle .. __......__.._._. 133,137 | Pine, yellow, altitudinal range of .. ... ... ... 22-23,138

watersupply of. . ... 16 diagram showing stand of ___._........_.....__.. 142

For definite localities, see Townships. oceurrence of ... _______ ... .. 137,142-143

Landslides. For definite localities, see Townships: range of ..t e ieaol 21,138

Lava in Absaroka division ... . ... ... 10,1213 volumeof ___ ... . .. ... ... 15,20-21,24-25
in Absaroka Range . ... ..o ... 134 For definite localities, see Townships.

Limestone in Absaroka division ..

in Absaroka Range _.._____. 134
Litter in Absaroka division 28
For definite localities, see Townships.
Livingston quadrangle, agricultural landsin_.. _.__ 135
altitudes in. :

classificat.on of lands in
description of.___._____.
drainage of .. .. ..o

forest in

grazing landsof _ .. L.

land classification map of - ... ... ..
" Yocation of ... __......._.

reproduction in_

topography of ...
woodlands of .. ..o ceeeeieeeall. 18T
Lodgepole pine. See Pine, lodgepole.
Logging. See Woodcuftting.
For definite localities, see Townships.
M.

Mesozoic rocks in Absaroka division _____.._____.__. 10

Mill Creek, draignggeof. .. .. . ___. 12,67

Mining in Absaroka division,extentof .. _._____. .. 13-14

Mining and minerals. For definite localities, see

Townghips.

Mission Creek, drainage of ... __________._________ 3B
Mystic Lake, locationandareaof ... ... ... 19
N.

Nye, Mont., mining areanear. ... ... ........... 13-14
P.

Paleozoic rocks in Absaroka division._.___.__.____._ 10,12
Patroleum in Absaroka division . ... ... ... 14

Picen engelmanni, See Spruce, Engelmann.

Pine, limber, altitudinal rangeof . ___._.__.___.. 22-23,138
diagram showing standof . ._.._ ... ... ... 142
growthof .. L .. 23
occurrence of ... __...__ 37,142-143
range of Ll 21,138
volume of . ..o 25

Pine, lodgepole, altitudinal range of L. 22-23,138
diagram showing stand of __ ... .. __...__..... 142
growthof ___.__._..._. e e s 23
occurrenceof ______________ 20-22,25,28,137,143

range of ..._.. ... 21-22,138
restockage by. o-. 28-30,144
volume of ... llaiieiieeaaaoo. 21-23,25
Pine, white, altitudinal range of ... ... ... 22-23,138

diagram showing stand of ___

Pinus albicaulis. See Pine, white-bark.

Pinus flexilis. See Pine, limber.

Pinus monticola. See Pine, white.

Pinus murrayana. - See Pine, lodgepole.

Pinus ponglal'oéa. See Pine, yellow.

Plateaus in Absaroka division, altitudes and char-

Populus tremuloides. See Aspen.
Populus trichocarpa. See Cottonwood.
Pseudotsuga taxifolia. See Fir, red.

R.
Range, altitudinal, of forest in Absaroka division._ 20
in Livingston quadrangle. __.__._______.____.._. 137
Red Lodge, Mont., logging for__.._......___...__.___ 26
sheep from ______._______. ... ... 18
Red Lodge Creek, basin of ... - e
Red Lodge quadrangle, land-classification map of .. 140
Reproduction of forest in Absaroka division________ 28-30
in Big Timber quadrangle . __.____.__._____._____ 144
in Livingston quadrangle_______..__._.._____.___ 139

For definite localities, see Townships.
Reservoirs, construction of, in Absaroka division.. 12,20

burnsin_......____ .. _....__
drainage of
lands along
See also Bast Rocky Fork; West Rocky Fork,
Rosebud Creek, basin of, burns in___.__.____._______ 27
canvonof ... ___. ... ... 11
drainage of 12
See also East Rosebud Creek; West Rosebud
Creek.
T 8.
Sandstone in Absaroka division - _...____._..__._____ 12
Service berry, occurrenceof _..______...__....l_.._ 20,137
Shields River, drainage of 135
location and characterof __..____....__________ 134,135
Slough Creek, drainage of .. 12
mining districton _..__ ... ___ 13
roCKS ON_ il 13
timberon ___ . . ... ... 21, 24-25, 99
Snow in Absaroka division. . ________...____.________ 12
damage from R 29
Soda Butte Creek, mining areaon..____.. - 13
Soils in Absaroka division - ... ._.._________ 13,14
Spruce, Engelmann, altitudinal range of _______ 22-28,138
diagram showing stand of 142
growthof ... ... ... 23
occurrence of - . ___... 20-22,25
rangeof .. _...._......._. .. 21-22,138
reproductionof . ... . _ .. ... 29
restockage by . .o ciiaaa. 28-30
volume of _: 23,25
For definite localities, see Townships.
Stillwater River,canyonof. ... ... .. ______..__ 11
drainage of ... ... ... . ... oo 12,17

lakelets on ... ..ol .. 19-20



Townships in Absaroka division, conditions in:
.28,R.
.38, R.
.38, R.
.38, R.
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Stillwater River, landsalong ..o oo ... 14 | Townships in Absaroka division, conditions in—
mining area near . 13 Continued.
POCKS OT . - oo e it e 13 .
swampy landson . . ... .. ... 17 T,
topography near 11 T,
woodcutting in basinof . ______ .. .. . .. 26 T.
Subalpine fir. See Fir, subalpine. T.
Suce Creek, drainage of _____ ... ... .. ... ___._... 33 T.
™ .
Tarns. See Lakes and tarns. T:
Teton Forest Reserve, mergingof ... __..__...... 9 T,
Timber, mill, character and volume of _ ... 23-25,139,143 T.
diagram showing total stand of ..._.__.. eee 142 T,
poleand fuel.. . ... . L. __.o....... 25,139,143 T,
total stand of, in Big Tintber quadrangle ..____. 143 .
in Livingston quadrangle _.._.._....__..____ 139 T.98.
For definite localities, see Townships. TS, B 1l E oo et 111-113
Timber line, elevationof ... ... 21 T.9S.
Topography of Absaroka division __.__......__.___. 10-12 .
of Big Timber quadrangle __......_ .. ______ 140-141 T.
of Livingston quadrangle .............__....__. 138-134 .
T,
T.
T.
T.
T.

35, R.
48,R.
48, R.
48, R. L
48, R.
48, R.
48, R. 15
48, R.
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Water supply. For definite localities, see Townships.
West Boulder Plateau, characterof ... ____._______._ 4243
grazing lands on
West, Boulder River, drainage of
landsalong . ______......._ ...
mining area on
timberon ___..
woodcutting on.
West Rocky Fork, drainage of. ..

West Rosebud ¢ reek, drainageof ... ... ____. 12

White pine. Sec Pine, white,

‘White-bark pine. See Pine, white-bark.

Willows, occurrence of . __ . 20-21,137

Woodcutting,in Absaroka division. 26,27,83
in Big Timber quadrangle . .. 143
in Livingston quadrangle .. 139

Work Creek, erosion on ... ... __ ... 142

Y.

Yellow pine. See Pine, yellow.

Yellowstone Forest Reserve, mergingof ._____.___. 9

Yellowstone River, character of . ... ... ... 134
drainageof. . . __.____... - 12,135,141

valley of





