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LETTER OF TRANSMITTAL.

DepPARTMENT OF THE INTERIOR,
UniTED STATES GEOLOGICAL SURVEY,
Washington, D. C., June 17, 1902.

Sir: I beg to transmit herewith, for publication as a professional paper, reports
upon the Cascade Range Forest Reserve, by Messrs. H. D. Langille, Fred G.
Plummer, Arthur Dodwell, and Theodore F. Rixon, with an introduction by
myself. I have added to these reports matter from Mr. J. B. Leiberg’s paper in
the Twenty-first Annual Report, relating to the southern end of the reserve, in
order to complete the description of the reserve.

Very respectfully, yours,
Hexry GaNNETT,
Geographer.
Hon. CuarLeEs D. Warcorr,

Director United States Geological Survey.
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FOREST CONDITIONS IN THE CASCADE RANGE FOREST RESERVE,
OREGON.

INTRODUCTION.

By HENRY GANNETT.

BOUNDARIES.

The Cascade Range Forest Reserve of Oregon was created by proclamation
of President Cleveland, dated September 28, 1893. The following are the bound-
aries as originally constituted: ¢ ’

‘“ Beginning at the meander corner at the intersection of the range line between
ranges six (6) and seven (7) east, township two (2) north, Willamette meridian,
Oregon, with the mean high-water mark on the south hank of the Columbia River
in said State; thence northeasterly along said mean high-water mark to its intersec-
tion with the township line between townships two (2) and three (3) north; thence
easterly along said township line to the northeast corner of township two (2) north,
range eight (8) east; thence southerly along the range line between ranges eight (8)
and nine (9) east to the southwest corner of township two (2) north, range nine (9)
east; thence westerly along the township line between townships one (1) and two (2)
north to the northwest corner of township one (1) north, range nine (9) east; thence
southerly along the range line between ranges eight (8) and nine (9) east to the
southwest corner of township one (1) north, range nine (9) east; thence easterly along
the base line to the northeast corner of township one (1) south, range ten (10) east;
thence southerly along the range line between ranges ten (10) and eleven (11) east to
the southeast corner of township four (4) south, range ten (10) east; thence westerly
along the township line between townships four (4) and five (5) south to the south-
west corner of township four (4) south, range nine (9) east; thence southerly along
the west houndary of township five (5) south, range nine (9) east to its intersection
with the west boundary of the Warm Springs Indian Reservation; thence south-
westerly along said Indian reservation boundary to the southwest corner of said
reservation; thence southeasterly along the south boundary of said Indian reservation
to a point on the north line of section three (3), township twelve (12) south, range

a Stat. L., vol. 28, p. 1240.
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16 CASCADE RANGE FOREST RESERVE, OREGON.

nine (9) east, where said boundary crosses the township line between townships
eleven (11) and twelve (12) south, range nine (9) east; thence easterly to the northeast
corner of township twelve (12) south, range nine (9) east; thence southerly along the
range line between ranges nine (9) and ten (10) east to the sovtheast corner of town-
ship thirteen (13) south, range nine (9) east; thence westerly along the third (3rd)
- standard parallel south to the northeast corner of township fourteen (14) south,
range nine (9) east; thence southerly along the range line between ranges nine. (9) and
ten (10) east to the southeast corner of township fifteen (15) south, range nine (9)
east; thence easterly along the third (3rd) standard parallel south to the northeast
corner of township sixteen (16) south, range nine (9) east; thence southerly along
the range line between ranges nine (9) and ten (10) east to the southeast corner of
township twenty (20) south, range nine (9) east; thence easterly along the fourth (4th)
standard parallel south to the northeast corner of township twenty-one (21) south,
range nine (9) east; thence southerly along the range line between ranges nine (9)
and ten (10) east to the southeast corner of township twenty-three (23) south, range
nine (9) east; thence westerly along the township line between townships twenty-
three (23) and twenty-four (24) south to the southeast corner of township twenty-
three (23) south, range six (6) east; thence southerly along the range line between
ranges six (6) and seven (7) east to the southwest corner of township twenty-five (25)
south, range seven (7) east; thence westerly along the fifth (5th) standard parallel
south to the point for the northwest corner of township twenty-six (26) south, range
seven (7) east; thence southerly along the surveyed and unsurveyed west bound-
aries of townships twenty-six (26), twenty-seven (27), twenty-eight (28), twenty-nine
(29), and thirty (30) south to the southwest corner of township thirty (30) south, range
seven (7) east; thence westerly along the unsurveyed sixth (6th) standard parallel south
to the point for the northwest corner of township thirty-one (81) south, range seven
and one-half (74) east; thence southerly along the surveyed and unsurveyed west
boundaries of townships thirty-one (31), thirty-two (32), and thirty-three (33) south,
range seven and one-half (74) east to the southwest corner of township thirty-three
(38) south, range seven and one-half (74) east; thence easterly along the township
line between townships thirty-three (33) and thirty-four (34) south to the northeast
corner of township thirty-four (34) south, range six () east; thence southerly along the
east boundaries of townships thirty-four (34) and thirty-five (35) south, range six (6)
east, to the point of intersection of the east boundary of township thirty-five (35)
south, range six (6) east, with the west shore of Upper Klamath Lake; thence along
said shore of said lake to its intersection with the range line between ranges six (t)
and seven (7) east, in township thirty-six (36) south; thence southerly along the range
line between ranges six (6) and seven (7) east to the southeast corner of township thirty-
seven (37) south, range six (6) east: thence westerly along the township line between
townships thirty-seven (37) and thirty-eight (38) south to the southwest corner of town-
ship thirty-seven (37) south, range four (4) east; thence northerly along the range line
between ranges three (3) and four (4) east to the northwest corner of township thirty-
six (36) south, range four (4) east; thence easterly along the eighth (8th) standard
parallel south to the southwest corner of township thirty-five (35) south, range four
(4) east; thence northerly along the range line between ranges three (3) and four
(4) east to the southwest corner of township thirty-one (31) south, range four (4)
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east; thence westerly along the township line between townships thirty-one (31) and
thirty-two (32) south to the southwest cormer of township thirty-one (31) south,
range one (1) east; thence northerly along the surveyed and unsurveyed Willamette
meridian to the northwest corner of township twenty (20) south, range one (1) east;
thence easterly along the township line between townships nineteen (19) and twenty
(20) south to the northeast corner of township twenty (20) south, range one (1) east;
thence northerly along the range line between ranges one (1) and two (2) east to the
northwest corner of township eighteen (18) south, range two (2) east; thence easterly
along the township line between townships seventeen (17) and eighteen (18) south to
the southeast corner of township seventeen (17) south, range two (2) east; thence
northerly along the range line between ranges two (2) and three (3) east to the
southwest corner of township seventeen (17) south, range three (3) east; thence
easterly along the surveyed and unsurveyed township line between townships
seventeen (17) and eighteen (18) south to the point for the southeast corner of
township seventeen (17) south, range four (4) east; thence northerly along the
surveyed and unsurveyed range line between ranges four () and five (5) east, subject
to the proper easterly or westerly offsets on the third (3rd), second (2nd) and first
(1st) standard parallels south, to the northwest corner of township five (5) south,
range five (5) east; thence easterly along the township line between townships four
(4) and five (5) south to the southeast corner of township four (4) south, range six (6)
east; thence northerly along the range line between ranges six (6) and seven (7) east
to the northwest corner of township four (1) south, range seven (7) east; thence
easterly along the township line between townships three (3) and four (4) south to
the southwest corner of section thirty-four (34), township three (3) south, range seven
(7) east; thence northerly along the surveyed and unsurveyed section line hetween
sections thirty-three (33) and thirty-four (34), twenty-seven (27) and twenty-eight
(28), twenty-one (21) and twenty-two (22), fifteen (15) and sixteen (16), nine (9) and
ten (10), and three (3) and four (4), to the northwest corner of section three (3) of
said township and range; thence easterly along the surveyved and unsurveyed town-
ship line between townships two (2) and three (3) south to the point for the southeast
corner of township two (2) south, range eight (8) east; thence northerly along the
unsurveyed range line between ranges eight (8) and nine (9) east to the southeast
corner of township one (1) south, range eight (8) east; thence westerly along
the township line between townships one (1) and two (2) south to the southeast
corner of section thirty-four (34), township one (1) south, range eight (8) east;
thence northerly along the section line between sections thirty-four (34) and thirty-
five (35), twenty-six (26) and twenty-seven (27), and twenty-two (22) and twenty-
three (23) to the northeast corner of section twenty-two (22); thence westerly along
the section line between sections fifteen (15) and twenty-two (22) to the southeast
corner of section sixteen (16); thence northerly on the section line between sections
fifteen (15) and sixteen (16) to the point for the northeast corner of section sixteen
(16); thence westerly along the section line between sections nine (9) and sixteen (16) to
the southeast corner of section eight (8); thence northerly along the section line
between sections eight (8) and nine (9) and four (4) and five (5) to the northwest
corner of section four (4), township one (1) south, range eight (8) east; thence easterly
along the base line to the southeast corner of section thirty-three (83), township
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one (1) north, range eight (8) east; thence along the unsurveyed section lines northerly
to the point for the northeast corner of section thirty-three (33), westerly to the
point for the northeast corner of section (32), northerly to the point for the north-
east corner of section eight (8), westerly to the point for the southwest corner of
section six (6); thenee northerly along the unsurveyed range line between ranges
seven (7) and eight (8) east, to the point for the northwest corner of township one
(1) north, range eight (8) east; thence westerly along the unsurveyed township line
between townships one (1) and two (2) north to the northwest corner of township one
(1) north, range seven (7) east; thence northerly along the surveyed and unsurveyed
range line between ranges six (6) and seven (7) east to the meander corner at its
intersection with the mean high-water mark on the south bank of the Columbia
River, the place of beginning.”

Subsequently the west half of T. 1 S., R. 10 E., was released from the reserve.

By proclamation of President McKinley certain additions were made to this
reserve, as follows:

“The south half (S. 4) of township one (1) south, townships two (2) south, three
(8) south, and four (4) south, range eleven (11) east, Willamette meridian; townships
five (5) south, ranges nine (9) and ten (10) east, and so much of township six (6)
south, ranges nine (9) and ten (10) east as lies north of the Warm Springs Indian
Reservation.”

EXAMINATIONS.

The area of the reserve, including the recent additions, is 4,883,588 acres, or
7,254 square miles. It is the largest of all the reserves, extending from Columbia
River, on the north, southward nearly to the California boundary, thus extending
nearly across the State.

In 1899 the southern part of the reserve, including the area south of the forty-
third parallel of latitude, comprising about 1,000 square miles, was examined by Mr.
Leiberg as a part of a much larger area examined in southern Oregon. His report
upon that area was published in the Twenty-first Annual Report, Part V. The
remainder of the reserve, comprising over 6,000 square miles, was examined during
the past season. For this purpose this area was divided into three parts. That part
lying north of the north line of township 5 south was assigned to Mr. H. D. Langille.
It was the original intention in assigning to Mr. Langille so small an area that he
examine also the area of the Bull Run Reserve, which is the source of water supply
of the city of Portland and which adjoins the north end of the Cascade Range Reserve
on the west; but this course was objected to so strenuously by the water board of
the city of Portland, who saw in the publication of the results of this examination a
possible source of danger to their water supply, that the examination of the Bull
Run Reserve was not undertaken. Besides examining the northern part of the Cas-
cade Range Forest Reserve, Mr. Langille examined townships 1, 2, and 3 north, 9
and 10 east, lying outside of the reserve and in the northeastern reentrant angle.

























































NORTHERN PORTION OF CASCADE RANGE FOREST RESERVE.
§ By H. D. LancILLE.

AREA EXAMINED.

The area considered in this, report includes the northern part of the Cascade
Range Forest Reserve, the Hood River Valley, and the small areas lying between
the reserve and the Columbia River. It is situated in the northern part of the State
of Oregon, in Wasco, Multnomah, and Clackamas counties, and comprises an area of
528,072 acres, contained in 31 whole or fractional townships, of which 24, containing
412,278 acres, are in the reserve. ,

The area is 31} miles in width at township 4 south, and narrows to 3 miles in
township 1 north, range 9 east. Adjoining the northern end of this area, on the west,
is the Bull Run Forest Reserve, which covers the summit and western slope of the
mountains north of the Sandy River.

The west half of township 1 south, range 10 east, was afterwards excluded from
the reserve because of its value for agricultural purposes. On July 1, 1901, a
proclamation was issued adding to the reserve the south half of township 1 and
townships 2, 3, and 4 south, range 11 east, which covers the greater part of the
timbered area of the eastern slope of the mountains. Besides the reserved area
described, detailed examinations were made of townships 1, 2, and 3 north, range 9
east, and approximates of townships 1, 2, and 8 north, range 10 east, are given.

TOPOGRAPHIC FEATURES.

The dominant topographic feature of this region is Mount Hood, one of the
grand chain of snow-clad peaks that rise from the broad crest of the Cascade Moun-
tains and stand in sentinel-like arra'y along the range, marking the line of natural
division between the widely different climatic and physical zones which extend
eastward and westward from their summits.

The mean altitude of the Cascade Range is, approximately, 4,500 feet above the
level of the sea, and this level is deeply broken only at the great gorge where the
waters of the mighty Columbia have cut their way through from the great basin to

reach the Pacific Ocean. Southward from the bold basaltic walls of this gorge,
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which rise almost perpendicularly to an altitude of over 4,000 feet, the narrow
meandering crest line maintains a comparatively unbroken level until the slope of
Mount Hood is reached. South of the mountain the range broadens, and the divide
is difficult to trace from a distance. Kastward from the crest the slope is gradual ’
- toward the treeless plains of eastern Oregon, but toward the west extend long, rugged
ridges rising abruptly from the deep canyons to elevations which are often higher
than those of the main divide.

Mount Hood is a volcanic cone 11,225 feet in height. That it was much higher
in ages past is evident from the irregular semicircular form of its southern slope
and the remnant of a former rim known as Crater Rock. Volcanic eruptions and
the erosion of ages have shattered and torn down great masses of rock from its
southern side and reduced it to its present height. On the south side, a thousand
feet or more below the summit, the old crater still remains, and steam is constantly
issuing from it. Along the eastern rim in many places the rocks are hot, and
sulphurous fumes rise from numerous fissures. Eight well-defined glaciers, differing
in length from 1.25 to 2.30 miles, and aggregating 2,240 acres, sweep down the different
slopes.  Observations made during the past few years by the writer show that these
glaciers at this period are slowly diminishing and receding.

From the mountain and its fields of perpetual snow and ice flow the more
important streams which drain this area. The northern and eastern slopes are
drained by Hood River northward to the Columbia. The western and southern
drainage, which covers a wide area, unites to form the Sandy River, while White
River heads in the glacier which bears its name -and flows eastward through the
plains to the Deschutes. Within the reserve all of these streams and their tributaries
flow through deep, narrow canyons, but below the reserve, in the avea included in this
examination, the course of Hood River is through a valley having an average width
of 5 miles, which is almost all excellent agricultural land.

CLIMATE.

As described in previous reports on the climate of the Pacific northwest, the
Cascade Mountains are important factors to be considered in their relation to
climatic conditions.

The prevailing winds of this region are from the southwest, bearing the warm,
humid atmosphere from the sea inland across the Coast Range and the intervening
lowlands to the barrier formed by the high summits of the Cascades. Here the
clouds condense and break against the slopes, causing an excessive rainfall along the
western side, while the plains on the eastern slope suffer from want of the
precipitation thus intercepted. The following table, for which the writer is
indebted to Mr. Willis L. Moore, Chief of the Weather Bureau, shows clearly the
effect of this interception:
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Precipitation, in inches and hundredihs, in Oregon.

Year. ) Cascade IHood River. | The Dalles. |G0YeIMent puy gan,

1875 e SRR ISR R | 2568 |....... [ I
1876 . - e [ | 15.34 | oo
DR RN DN J .......... ’ 17.83 | e e aeea
878 e s 18.53 1o
1879, . R PRI R IR SR 21,66 | .o e
1880 . oot e 82.01 |._........ 13.61 |ooeeoaeee it
S 3 98.91 ... ...... 21.92 | el
1882, et 82.53 ... 15,54 |oooeoei i,
188 e 76.87 ... 12.18 foc e e
1884 . e emaeaaeaan 4 0 R P P S
1885 . o e (11570 £ 20 A PRI
1886 . i 68,41 | e eececimeaaee e
1887 - e 100,67 |o oo e m e
R 59.83 | i et ea
1889, e aieaeaas 41.60 | ......... TR T
1890 . . el e 70.96 |, . ....... ‘ 12,18 |oee e e a
B e 87.35 36. 68 12,19 e
1892 . e emee e et 32.82 11,97 |eeee e eeaeaaet
R i 89. 60 54.17 17.97 Jeoo e aeeeae e "
RS ‘ 94, 22 48.29 18.02 [ocmoae i aeea e aas
1895 . oL L TLO03 el 18.88 |ocoeemeanfacanninn
1896, . . oL e meeeeaanaeaan 95. 37 51. 36 16.76 124.35 |. ... -..
1897 . e 88. 67 46. 87 16. 60 103.80 j.coennao..
1808 . e maaeaas 76. 28 31.07 7.58 87.93 | ... .....
1809 . e 97.95 44,18 16.74 124.35 ... ...
1900, . e eaaaaaa T6.73 | 13. 62 80. 92 80. 87
Total .o e 1, 596. 22 345. 44 314. 40 521.35 l 80. 87

B £ T 79. 81 43.18 15.72 104.27 joeeenaa...

From this it appears that the annual rainfall is excessive at. Cascade Liocks and
very light at The Dalles, while Hood River, situated midway between these stations,
has an average rainfall of a little less than the mean annual precipitation of these
three stations. This demonstrates the effect of this contact of the clouds with the
mountain range. .

Ordinarily no rain falls from the 1st of July to the latter part of September.
The rainy season begins usually in the early part of November and continues until
May. The climate is mild, the thermometer rarely falling to zero at the lower
elevations. The snowfall is heavy in the mountains, varying from 4 to 10 feet in
depth, but along the Columbia River not more than a few inches of snow fall at one
time during an ordinary winter. Snowstorms are usually followed by rains and warm
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Chinook winds, which sweep the snow off the mountains, causing extreme freshets in
all the streams.
MINERALS AND MINING.

Up to the present time indications of minerals have been found in only two
places, and these do not warrant the opinion that they will ever be found of much
value. Gold has been found along the Lake Branch of Hood River, about 2 miles
below Lost Lake, but not in sufficient quantity to justify development. At the base
of the divide, east of the East Fork of Hood River, under Lookout Mountain, there
is an extensive outcropping of gray porphyry containing white pyrites of iron and
strata of tale carrying some gold. Development work is being done to determine
the extent and value of these. deposits.

There are no mineral springs of any recognized value. On the Lake Branch,
near the mouth of Laurel Creek, there is a small spring, the water of which is
slightly warm and possesées some mineral properties, but no analysis of the water
has ever been made.

CLASSIFICATION OF LANDS.

Classification of lands in northern portion of Cascade Range Forest Reserve,

Acres. P ertgglli.; of
Timbered area - . ... . e e 280, 616 67.90
Burned area . ... e 85,731 20.75
CUb Area - . . oo e e e 3,369 .81
GTAZING ALOA « - -« ot oo o et ettt e e e ieeeaaeaaaaaa- 4,136 1.00
Restocked area. ... ... e ieiiiaeaaaaan 20, 153 4.88
Cultivated area. ... ... e eaaeeaaa 630 .15
Glaciers - ... 2, 280 .55
Barren area . .. ... 15,770 3.82
Water surface - ... .. oo e iemaeicieaaaan 593 .14
Total ......_... e e eaaaan 413,278 100. 00
Areas of gluciers on Mound Hood.

Acres,

Newton Clark (lacier - . .. .o it e acamaaan 425

White River Glacier .......___. e e e e e e e e 170

Zigzag Glacter ... .. . ... ... e 330

Sandy Glacler . ... ieieeiiaiiaaal 290

Little Sandy Glacier. ... i ceeaaecaas 80

Ladd Glacier - oo et 230

Coe Glacier. - .o e e acaaaen 320

Eliot GIacier . - . ...ttt et ieaee e 395 ’
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TIMBER.
SPECIES.

The 280,616 acres of timber in the reserve contain 4,465,431,000 feet of standing

timber, or an average stand of 16,000 feet per acre.

forests are:

The trees comprising these

CONIFEROUS TREES.

Timber species in northern portion of Cascade Range Forest Reserve.

Mertens hemlock.......... Tsuga mertensiana.
Patton hemlock........._. Tsuga pattoniana.
Redcedar ... ... ....... Thuja plicata.
Alaska cedar....._........ Chameecyparis noot-
katensis.
Engelmann spruce _._..._. Picea engelmanni.
Tamarack .........o...... Larix occidentalis.
Incense cedar............. Libocedrus decurrens,
Yew o Taxus brevifolia.

DECIDUOUS TREES.

Yellow pine _....__.._.... Pinus ponderosa.
White pine ............... Pinus monticola.
Lodgepole pine............ Pinus murrayana.
White-bark pine .._....... Pinus albicaulis.
White fir .............._.. Abies grandis.
Noblefir. ... ............ Abies nobilis.

Lovely fir_................ Abies amabilis.
Subalpine fir.......... ... Abies lasiocarpa.

Red fir ... ....._._.. Pseudotsuga taxifolia.
Pacificoak ....._.......... Quercus garryana.
Cottonwood ._.._..._...... Populus trichocarpa.
Quaking asp ... Populus tremuloides.

Maple ... ..ooLi... Acer macrophyllum.
Chinquapin ........__. Castanopsis chrysophylla.
Alder ..ol Alnus oregona.,

Of the latter class only the first two species are sufficiently abundant to form a

percentage of the total forest.

The following table shows the total stand of each

species, and the percentage of the total which each species comprises:

Stand of timber, by species, in northern portion of Cascade Range Forest Reserve.

Species. M feet B. M. P ertggi't of

Yellow pine ...t 376, 488 8.43
White pine - ... 38,173 .86
Lodgepole pine. ... i iiiiiieeaaaas 58,672 1.31
White-bark pine .. ... ... i iiiiiiaiciaan 3,120 Less than 1.
White fir - oo i eeiiiaiciaens 125, 334 2. 80
Noble fir. o i 319, 344 7.15
Lovely fir. o e 247,051 5.53
Subalpine fir. . .. iiaiiiceaiaaann 57, 086 1.05
Red fiF - oo e el 2,014, 264 45.18
Mertens hemlock .. ... . e ieeaaoa 708,977 15.88
Patton hemlock. .. ..o .. 188, 393 4.22
Red cedar ...t 118, 202 2.65
Alaska cedar. . .. iiiiiiiiciiiaa.. 779 | Less than 1.
Engelmann spruce ... .o iiieiiaelaill 105, 530 2.36
A araCK . e aieaeaaanaan 101, 795 2.65
Incense cedar - ..ot eeeceiceaeaan 1,915 Less than 1.
6 1 PR 14 Less than 1.
Cotbonwood - - - i icdeeiiaeeaaaas 294 Less than 1.

) 4,465, 431 100. 00
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DEAD AND DEFECTIVE TIMBER.

Throughout the forest there is everywhere more or less timber which is dead or
defective as a result of disease, old age, or overcrowding, but the greatest loss has
occurred in the lodgepole-pine zone, where the Mertens hemlock, lodgepole pine,
white pine, and white fir abound. The species named are the most susceptible to
disease and injury, and comprise the greater part of the dead and fallen timber.
The white pine has suffered a greater percentage of loss than any other species, and
is rapidly disappearing from the forest. The cause of this is not apparent, but may
be attributed to overcrowding by hardier species and the injury done by insects.
The lodgepole pine is always a short-lived tree, which in time gives way to other
species, and forms a dense litter. Mertens hemlock and lovely fir are most affected
by wind shake, and in some places fully 60 per cent of these species is defective
from this cause. The percentage of dead white fir is also large. It does not resist
fire, and the heartwood decays at an early age, probably as a result of the soft,
porous wood retaining so much water. The red fir is a hardy species, which usually
resists disease until years after it has attained its growth, when heart decay begius,
and finally leaves only a shell of sapwood. During the summer of 1894 the forests of
this region were visited by great numbers of white butterflies, and as a result of this
visitation a large percentage of the white-hark pine on the north slope of Mount
Hood was killed. Specimens of this insect were sent to the Division of Entomology,
which reported them to be Neophasia menapia. Polyporus is common on red fir and
some other species when growing in moist places. ‘

PRESENT AND PROBABLE FUTURE UTILIZATION OF TIMBER RESOURCES.

The abundant timber supply of western Oregon and Washington, standing
contiguous to comparatively inexpensive means of transportation, precludes the prob-
ability of any considerable demand for the timber of this region for some time to
come. The prese‘nt low price of lumber, cut from the vast forests of the low-lying
areas of the western slope, renders competition from more remote and inaccessible
sections impossible except for local requirements.

Successful logging operations in these mountainous regions require that trans-
portation linés be huilt, or the rough bowlder-strewn stream beds be cleared to
prevent *‘jamming™ and, in most instances, splash dams must be constructed to
facilitate driving. The requirements necessarily immposed upon timber cutting within
the reserves, by which only a certain percentage of the forest could be removed at a
cutting, the care to be exercised to avoid injury to the remaining trees, and the
expense involved in disposing of tops and litter would increase the cost of logs to
such an extent as to render logging in the reserves at the present time unprofitable.

This is true of the western and northern slopes, where timber is abundant
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outside the reservation, but along the eastern side the conditions are quite different.
Nearly all the merchantable timber tributary to the vast ‘‘inland empire” is
included within the present limits of the Cascade Reserve. Lack of transportation
facilities at the present time limits the consumption and renders the timber supply
of this section unavailable for the more eastern sections, but consumers livipg
within a limit of 50 miles or less look to the forests of the eastern slope of the
mountains for a large part of the wood required for domestic purposes. '

From this region, therefore, will come the first and most numerous requisi-
tions for permits to cut reserved timber. Lumber, shingles, fencing, and fuel
will be required in constantly increasing quantities. Many inquiries were made
of the writer by mill owners and farmers as to the proper method of procedure
in securing permits to cut timber. At present the local demand is supplied from
the townships recently added to the reserve on the eastern side. There are at
present four sawmills in operation within this area. The most important of these
is situated in the SW. 1 of sec. 26, T. 4+ S., R. 11 E., Willamette meridian. It has
been built about nine years and has cut a large amount of timber. No figures
of the total could be obtained. It has a capacity of from 12,000 to 15,000 feet
per day, but is operated only during the summer months.

The timber in this vicinity is almost all yellow pine of two classes, viz, old
trees, with an average diameter of 30 inches, and a younger growth about 18
inches in diameter. Only the best trees of the former class have been cut, leaving
a fairly good stand of younger growth. Logs are hauled to the mill on trucks
at heavy expense, two 4-horse teams delivering only 6,000 or 7,000 feet per day.
The available timber supply is sufficient for one more season’s cutting, after which
time timber must be secured from the Government or the operation of the mill
discontinued. Lumber is hauled by teams from this mill to points 40 to 50 miles
distant, it being one of the principal supply points for all the territory lying
eastward to and beyond the Deschutes River.

The price of lumber in the yard is $8 per thousand for common rough, and
from $15 to $25 for clear finishing.

But little injury results to the forests from the cutting done, since most of the
trees cut are fully ripe, and indications of decay and deterioration from old age
are apparent. About two-fifths of the tree is used, and the remainder left in the
woods. Owing to the upper part of the trunks being extremely knotty, they are
unfit for lumber, or rather, if cut, would have to be sold at such a low figure in
competition with the better grades that they could only be cut at a loss. Often
there is a further loss of from 4 to 10 feet of the ‘‘butt cut,” owing to fire scars or
decay. Carelessness in felling also causes much damage to the standing growth.
Conditions similar to these prevail at all the mills in this region.

9479 —No. 9—02——3
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There is a mill on Jordan Creek, in sec. 6, T. 2 S., R. 12 E., which is not in the
reserve but is now dependent upon it for timber. Upon the extension of the
reserve the mill was closed down pending arrangements by which the right to cut
within its limits can be secured. This mill has been in operation since July 1, 1900.
During that year about 500,000 feet of lumber were cut, and during the present
season the output has heen about 700,000 feet. This output, like that of the one last
mentioned, is consumed locally and in Sherman County east of the Deschutes River.

A mill is now located on Tamarack Creek on the line hetween secs. 10 and 11,
T. 2 8., R. 11 E., and has been situated there about sixteen years. During the four
or five years previous to this time it was operated on Ramsay Creek west of the
present site. During this period a large amount of timber has been cut by this and
other mills which have long since disappeared. Nearly all of the area lying ‘between
Ramsay and Eightmile creeks has been cut over. Old roads penetrate the woods in
every direction. In the more remote sections only the choicest trees have been cut,
but on sections near the mill sites everything of merchantable size and quality has
been taken. In many places 50 per cent of the forest has been logged. The capacity
of this mill is now about 6,000 feet a day.

A mill in section 27 of the same township has a capacity of 10,000 or 12,000 feet
a day and has been in operation about four years. The quarter section upon which
it is located has been cut over and the mill is closed down for want of timber.

Another mill is located on Mill Creek in sec. 20, T. 1 8., R. 11 E. This plant
has been built about sixteen years, but during the past six or seven years little cutting
has been done. The available timber along the different branches of Mill Creek was
exhausted, and everything left by the loggers has been cut into cord wood and posts.
All of the output of this mill was flumed to The Dalles, a distance of 17 miles. The
same flume is utilized for irrigation purposes, transportation of wood, and to supply
The Dalles with water from Mill Creek.

Besides the cutting done in this territory by millmen, the amount removed by
farmers has been considerable, and this demand will increase. Fuel, posts, shakes
(split shingles), and building material have been taken from these forests from the
time of the settlement of the country, and in certain localities the amounts have
aggregated large quantities.

In townships 2 and 4 south, roads penetrate several miles into the woods to the
swamps and dark, moist canyons, where cedar and tamarack abound, and in many
places areas of considerable size have been culled of the best trees. Had the trees
cut been utilized, the loss could not be deplored, but the extremely wasteful practice
by which three-fifths or more of the trees have been left to burn or decay is
deplorable indeed.

In township 4 there is scarcely a tree of promising appearance that has not been
notched to test its splitting qualities and many from which only one cut has been
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taken lie on the ground. Many young trees are cut. The farmers have not been
deterred from this evil practice by the fact that this timber is now reserved.
Evidences of recent cutting were frequently seen, and wagons loaded with posts
were met on the roads.

Access to this timber is essential to the development of this region, but the
unpardonable waste committed in the past should be stopped. There are millions of
feet of timber which could be used profitably, and its removal would be beneficial to
the forest, but the problem of transportation must be overcome before any large
demands for its use will be made.

In the Hood River Valley the lumbering industry is one of importance, but the
timber supply outside the reserve will be ample for some time to come. At present
there are four sawmills in operation. One of these, located at the mouth of Hood
River, has a cutting capacity of over 200,000 feet per day, but the difficulty in
securing logs has, so far, prevented its working to its full capacity. During the
present year two splash dams have been completed on Hood River, and it is expected
that these will aid materially in driving logs down the stream. With some improve-
ments made in the channel, little difficulty will be experienced in driving this stream
except during stages of low water.

Mills have been in operation along the sides of the lower valley for many years,
and immense quantities of lumber, railroad ties, and cord wood have been flumed to
the railroad at a point 3 miles below the town of Hood River.

A large area of timber in the reserve is directly tributary to Hood River, and
eventually will all be in demand. The privilege of cutting upon some of the more
accessible tracts may be asked for in the near future. The tracts of valuable timber
suitable for the manufacture of pulp are certain to attract investors before many
years.

REFORESTATION.

The young growth of a timbered region, indicating as it does the character of
the future forest, is very interesting. Everywhere there is more or less reproduc-
tion, varying from the strong, thrifty growth of the lower elevations to the stunted,
distorted types of the alpine slopes, where the deep snows of winter bury the strug-
gling saplings for months at a time. Where the forest cover is heavy and shuts out
the sunlight the young trees are scattered and of very slow growth. The humus at
the high elevation is deep and compact from the weight of snow, so that it is almost
impossible for seeds to find their way into the soil, and these unfavorable conditions
render it difficult for the young trees to keep pace with the old timber that is con-
stantly dying. In all bodies of timber there is uniformity of size, showing that the
growth all began at about the same time.

Certain species of cone bearers are better adapted to restocking than others,
though the reason for this is not apparent. For example, young lovely firs are
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abundant everywhere within the zone of that species, while noble fir, having a cone
and seed of very similar size and nature, seldom germinates, and a sapling of that
species is rarely seen. From many observations made in the zone of the hemlock
and lovely fir it is apparent that these trees, from their abilit& to thrive under the
most adverse conditions, are rapidly superseding the other species, and will, under
natural conditions, be the sole components of the alpine forests. It is a striking
fact that upon many areas where from 50 to 100 per cent of the present forest is red
fir the reproduction is entirely hemlock and lovely fir. Should these forests be
destroyed by fire it is probable that the red fir would rival these species in restock-
ing the burn, but under natural conditions it is evident that the red fir will be dis-
placed and the limits of the subalpine trees be much lower than at present.

Along the lower western slopes and the valleys, where the climate is mild and
moist, red fir i« the leader in reclaiming burned areas and cut-over lands. The tree
fruits regularly, is a prolific bearer, and distributes its seed over a wide range from
the edges of burns or from remaining seed trees, and in a few years the saplings,
which grow rapidly and bear fruit at an early age, in turn cast their seed farther over
the tract, and so on, from one generation to another, until the entire area is restocked.

The yellow pine in some instances does good work in stocking open spots in the
timber, but seldom extends far beyond the parent tree. In the yellow-pine forests
most of the young growth is red or white fir, which, taking advantage of the shade
and moisture afforded by the yellow-pine cover, is growing rapidly, and will, in
time, form a larger percentage of the forest than it has in the past. In the lodgepole-
pine zone the reproduction consists of various species, the predominance of which
depends upon the locality and slope. On the main range it is chiefly lodgepole pine
or red fir, while along the eastern slope, toward the plains, it consists of white and
red fir and yellow pine, in the woods, and tamarack, lodgepole pine, spruce, and
other species in the burns. Tamarack has done more than any other species to
restock the immense burns that have taken place in this part of the reserve. This is
largely due to the fact that the thick bark of this tree resists fire better than any
other species, and more seed trees are left to cast their seed upon the clean, loose
soil and ashes immediately after a fire. The seeds ave small and light, and are
carried to remote places by the winds and covered deeply by the fall rains. In the
spring a dense mass of seedlings covers the ground and grows rapidly. The
thickets become so dense that it is impossible to travel through them. In time, only
the fittest survive, and there remains a thrifty, vigorous stand of this valuable
timber. Lodgepole pine reclaims large burned tracts and is valuable in promoting
the growth of more desirable species.

A summary of the conditions existing at the present time indicates that the
Mertens hemlock, lovely fir, tamarack, and Engelmann spruce are increasing; white
fir, red fir, and yellow pine are maintaining their percentages, and noble fir, white
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pine, and cedar, three of the most valuable timber trees, are rapidly decreasing. It
is a noticeable fact that a timber species rarely succeeds itself upon lands adapted to
various species, unless the forest has heen destroyed by fire.

AGRICULTURAL LAND.

There is very little agricultural land included in the reserve. Abovean elevation
of 2,500 feet the climatic conditions are such that no crops, with the exception of
"hay, could be grown successfully. Late and early frosts are frequent and severe.
Below this elevation, where the surface of the ground is sufficiently level and free
from rocks, the land may be utilized for the production of crops suitable to that
immediate locality, but these tracts are few in number, limited in area, and not of
sufficient importance to warrant any modifications in the boundaries of the reserve,
with the exception of the small area lying east of the lava beds in secs. 1, 12, and 183,
T.18.,R.9 E. These sections contain some good timber, hbut are mostly burned or
barren. The soil is of an excellent quality, well adapted to fruit growing or other
crops.

Outside of the reserve the Hood River Valley is good arable land. nearly all of
which is located upon, and the work of clearing is going on rapidly.

WATER SUPPLY AND IRRIGATION.

A glance at the map of this region shows that the water supply is ample for all
present and probable future demands, except in that part of the territory lying east-
ward of and contiguous to the reserve.

The snowfields and glaciers of Mount Hood insure a constant and perpetual
supply for the watershed of Hood River, which drains the northern and eastern slopes
of the mountain.

The Hood River Valley is famous far and near for the excellent quality of its
fruits, and so remunerative has the business of fruit growing become that the value
of fruit lands in the lower valley has risen to a high figure, and the acreage is rapidly
increasing. The larger farms are being subdivided into 5-, 10-, and 20-acre tracts,
which, when set to strawberries or fruit trees, yield large profits. At the present
rate of growth the entire lower valley will soon be in cultivation.

Irrigation is beneficial to all crops, but for strawherries it is absolutely necessary,
and an abundant water supply is required. Irrigation begins in May, and the
““patches” are irrigated daily during the fruiting season to force the plants to yield
to their fullest capacity. At present two large ditches are supplied by Hood River,
and numerous smaller ones tap different tributaries, supplying a large amount of
water to this section, but the supply available for use is already proving insufficient.
When brought to its highest state of cultivation the demands of the valley upon the
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stream will doubtless require a large part of its outflow, but that the supply will ever
be inadequate is not probable. '

Along the eastern side of the reserve is a wide territory, semiarid in its nature,
which requires only the magic touch of water to bring it to a high state of produc-
tiveness. Here the demand for water is greatly in excess of the supply. Cut off
from the drainage of Mount Hood by a high intervening range of hills, no glacial
water, with the exception of White River, flows into this region, and a power
company which has recently located its plant at the falls of White River has secured
an injunction restraining all persons from diverting any water from this stream
or its tributaries.

Numerous small creeks flow down from this dividing range, but during the sum-
mer and fall their flow is greatly reduced. Upon this range of hills, which rises at
Lookout Mountain to an altitude of 6,283 feet, the snow is heavy and remains upon
the ground until the latter part of May or the middle of June. During the period of
spring rains, when the snows are melting, these hills give out a surprising volume of
water, which, if retained in reservoirs constructed upon the natural sites afforded by
the deep, wide canyons, would be of vast material benefit to this entire section.

Many thousands of dollars have been expended by the farmers and by corpora-
tions in attempts to construct canals, but as yet little or no benefit has been derived
from their efforts. A corporation known as the Clear Lake Irrigation and Transpor-
tation Company expended thousands of dollars in the construction of a large ditch
intended to divert the water of Clear Lake Creek at a point near Clear Lake and
distribute it throughout the fertile sections of Juniper Flat, but after completing
several miles of the canal the resources of the company were exhausted and the
project abandoned.

The streams heading on the western slope of the Cascade Range are not utilized
for irrigation, owing to climatic conditions which render irrigation unnecessary.

GRAZING.

The segregation of grazing lands from lands not otherwise classified in this
report is difficult. No natural divisions occur except between lands which, by reason
of peculiar conditions, are not adapted to tree growth. These occur infrequently
and only in limited areas upon ridges or isolated summits having southern or western
exposures oI upon bottom lands of natural meadow. Grazing is confined to no par-
ticular localities. Sheepmen prefer to herd their ‘‘bands” upon high, open mountain
slopes or in old burns, while cattle, roaming at will, find forage in all sections except
the dense forests above the zones of deciduous shrubs. Forest fires are almost
invariably followed by a growth of succulent herbage, consisting of tender sprouts
of broad-leaved species, pea vine, grass, or other desirable forage. In consequence
of this sheep grazing is almost wholly confined to the burned areas. The sheep and
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cattle that range in this reserve are owned entirely in eastern Oregon. They are
wintered at or near the home ranch on the bunch-grass plains, but as soon as spring
opens they are started toward the mountains, which are reached in April or early in
May. The homeward drive begins in the latter part of September.

Under the present restrictions no sheep or cattle are permitted to be herded
upon that portion of the Cascade Reserve lying north of the Barlow road and west
of the east line of range 10. Prior to the addition to the reserve of those townships
lying in range 11, this included all of the northern end of the reserve.

Along the foothills just east of the present line of the reserve the land is nearly
all occupied by farmers, each of whom possesses cattle to the number of his ability
to feed during the winter, and these foothills have been their summer range.
Between these people and the sheepmen a strong ill feeling exists owing to the
encroachment of the latter upon the cattle range. These farmers and cattlemen
are earnest advocates of the forest-reserve system, and it was largely through their
efforts that the recent additions to the reserve were made, but while they favor the
reserves ostensibly for the perpetuation of pure-water supply it is apparent that
other motives inspire their efforts. The restriction of herding sheep or cattle upon
the reserves effectually .debars the sheepman, since his sheep must be constantly
herded, but the farmers’ cattle are turned out in the spring to wander into the hills,
following the ascending snow line until, during the summer, tliey reach every part
of the summits and slopes of the eastern divide. One ranger asserted that there
were between 600 and 700 head of cattle ranging along these hills in that portion of
the reserve from which sheep are excluded. No action could be taken regarding
them for the reason that they were not herded nor driven upon the reserve.

That some injury is done to the forests by these cattle is certain, but the extent
of this damage can only be determined by close study of the question. The ground
during the spring months becomes very soft and cattle sink deep at every step, thus
destroying many small seedlings upon areas where restocking is in progress, but on
the other hand they consume much rank vegetation that would otherwise form a
dense litter of inflammable material. Nearly all the streams which find their sources
m these hills flow fromn the swampy outlets of subterranean reservoirs, and here the
cattle range constantly, causing positive discoloration and foulness in the water from
the manure dropped and trampled into the soft loam.

That the effects of sheep grazing are injurious to the forest was conclusively
demonstrated in many places. This injury, however, like that done by cattle, is
largely confined to recent burns where young seedlings are springing up. Along
the Barlow road, near the tollgate, many young lodgepole pines were seen which
had been stripped of their leaves and the bark peeled off by sheep. This, however,
occurs only in instances of extreme hunger, where there are no other forms of
vegetation,
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The most valuable sheep range at the present time is along the range of hills
forming the divide between Still Creek and Salmon River. This is also a famous
huckleberry patch, to which the Indians flock during the berry season, bringing with
them large numbers of horses. Sheep are grazed in all accessible parts of the
reserve south of the Barlow road.

After careful examination into this subject, the writer is of the opinion that
grazing should be prohibited upon all burned areas during the period of time
required for seedling trees to attain sufficient size and strength to resist the effects
of trampling. Herding upon sparsely timbered slopes where the soil is of loose,
sandy nature should be prohibited at all times. The injury done by trampling and
the sharp cutting of hoofs is irreparable. The soil-binding roots and fibers are
destroyed and erosion rapidly follows, resulting finally in a barren, rocky condition
of the soil. Adherence to these restrictions would do much to solve the problem of
the utilization of the reserve ranges and at the same time promote the best interests
of the forests and water supply.

FOREST FIRES.

Forest fires within this area have been extensive and very destructive. As
shown in the table of classification, the area burned is 85,731 acres, or 20.75 per cent
of the total. These burns have taken place in all parts of the reserve, and are so
distributed that their occurrence can not be attributed to any particular cause, but
rather demonstrates the fact that wherever men go fires follow.

Prior to the establishment of the Cascade and Bull Run reserves and their patrol
by officers, fires raged in different parts of the mountains every summer, and no
effort was made to prevent or check them. Doubtless many fires were set by sheep-
men to increase the acreage of range land, and hunters, fishermen, travelers, camp-
ers, and others thoughtlessly left their fires to spread, or deliberately set them to
destroy hornet nests or obstructions in roads, trails, or the forest. The sentiment
of the people had not been awakened to an appreciation of the value ‘of the forests,
and they were looked upon as nobody’s property for which no one was responsible.

Following the establishment of the reserve, however, and the wide discussion of
the questions involved. came a change of sentiment regarding the forests, and the
policy of the Government was and is commended by a great majority of the people.
This understanding of the purposes of the reserve, together with the wholesome
effect produced by the presence of the rangers and the restrictions under which
sheep are permitted to graze, has done much to decrease the number of fires. While
the moral effect of the rangers’ control is apparent, the actual work done by them is
far from what it should be. Some of the men are energetic and do all they can to
fulfill their duties, but others are absolutely worthless and inefficient. During the
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past season fires were more numerous and destructive than at any other time since
the organization of the patrol.

The most destructive fires have taken place south of Mount Hood along the old
Barlow road and southward oun the western slope to Salmon River. Some of these
are said to have occurred as early as 1852, when the sections in the vicinity of
Government Camp were burned. North of the mountain fires bave been more
numerous, but less extensive and destructive than on the south side. Besides the
areas shown on the map as burned, the restocked lands may also be considered as
burns, since the timber was destroyed by fire, and the present growth is of little or
no value as timber. Adding the restocked area of 20,153 acres to that of the burns,
gives a total of 105,884 acres burned, or 25.63 per cent of the total area. Basing
this caleulation upon an average stand of 16,000 feet of timber per acre, there have
been 1,694,144,000 feet of timber burned in this area.

There are many wide tracts over which creeping fires have burned, killing a
large percentage of the timber, but these have heen considered as timber lands.

ROADS AND TRAILS.

Nearly all parts of the reserve are accessible by roads or trails. The old
immigrant route known as the Barlow road, leading across the mountains just south
of Mount Hood, from the Willamette Valley to eastern Oregon, has been in use
since the early fifties, and is now owned and controlled hy a corporation which
demands toll from all travelers. It divides at the Summit House, and the southern
branch, known as the Oak Grove road, bears southward toward the interior and
reaches the settlements at Wapinitia. '

On the eastern slope, in Ts. 1, 2, and 4 S., R. 1 E., a number of wagon roads
have been cut to reach the cedar in the mountains. The Hood River Valley is
traversed by wagon roads, and a stage road leads from Hood River, to Cloud Cap
Inn at timber line, on the north side of Mount Hood.

Under the direction of the forest supervisor a trail has been constructed from
the head of Eightmile Creek southward along the divide to White River, and thence
to the Barlow road and southward to Mount Jefferson. Old Indian and sheepmen’s
trails lead to various parts of the reserve, but many of them are badly obstructed
by fallen timber.

PRIVATE HOLDINGS AND IMPROVEMENTS.

Besides the numerous holdings located along the Columbia River, private owner-
ship of lands in the reserve extends to various townships. InT.1S.,R. 8 E., 2,040
acres of timber land have been purchased. InT. 1 S., R. 11 E., 1,200 acres have
heen purchased and 480 acres are held under homestead filings. InT. 2 S., R. 11
E., 760 acres have been purchased for their timber, and 8,840 acres located as home-
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steads. InT. 4 8., R. 11 E., 2,760 acres are held as homesteads, and 280 acres have
been purchased. Most of the filings in this township were made by bona fide settlers
who are clearing their places and making their homes upon them, but in Ts. 1 and 2
S. no such effort has been made. The land is of little or no value for agricultural
purposes, and since the locations were made just prior to the inelusion of this area
in the reserve, it is apparent that the purpose of the locators was to secure the timber
or to dispose of their rights to the Government for serip which could be placed on
more valuable lands elsewhere. A rough board shack 10 by 12 feet in size, with a
shed roof, is usually the extent of their improvements, though some have built a few
rods of fence and dug up a small patch of ground.

Government Camp and Summit House are situated in T. 3 S., R. 84 E. The
former is a suminer resort and headquarters for the many who visit the south side of
Mount Hood during the season. The Summit House is located at the junction of the
Oak Grove and Barlow roads. Travelers are entertained, and pastire is furnished in
a large natural meadow. A cash patent has been given to the SE. } of sec. 32, T. 4 S.,
R. 9 E. This controls the outlet of Clear Lake, which is a valuable reservoir site.

On the north side of Mount Hood, at the foot of Elliot Glacier, is Cloud Cap Inn,
a summer hotel built in 1889,

DESCRIPTIONS OF TOWNSHIPS.
Townsurp 3 NortH, RaNcE 8 Easr.

The small portion of this township lying south of the Columbia River is comprised
of overflow lands and a bench from which the greater part of the timber was cut
at the time when the Oregon Railroad and Navigation Company’s railroad was
constructed, and cord wood is being cut from the remaining trees, so there is but
little left. The land is held by individuals, and will be good for agricultural
purposes when cleared.

Classification of lands in'T. 3 N., R. 8 E.

Grazing aread. . ... ... ... i i e 315
LA I 405
Cultivated area .. ... ... e eeeeeaaaan 20

TownsHip 2 NorRTH, RanGE T Easr.

The Columbia River bluffs occupy all of that portion of this township lying
south of the river. The timber along these walls 1s of little value, but aiong
Eagle and Deadmans creeks there is a fair stand of merchantable size and quality.
This could be logged by skul roads, but the gorge of Kagle Creek is very narrow.
The ground 1s very rocky, with many perpendicular bluffs of rock. The towns of
Cascade Locks, Bonneville, and Warrendale are in this township.
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Classification of lunds, T. 2 N., R. 7 E.

Acres.,
Timbered area. .. ... ... . 7,130
Burned area . ... ... e 977
Cat aren . .. .- 272
Grazing area . ... ... ... ieeeaieeaaaan 288

M feet B. M.

Total. .- s 50, 790
White pine. . ... o . eeeaae 337
White fir. .. .. 1, 003
Noble fir ..o 5, 028
Lovely fir .. 3,179
Red fir . . e 37,081
Mertens hemlock - .. ... . . aieeaaonn 3,407
Patton hemloek. ... .. L i 219
Red COURT - .- - oo T o488
Cottonwood .. ... e 48

Forest conditions in 1. 2 N., R. 7 E.

Average height clear timber. ... ... ..o o L il feet. . 45
Average diameter. ... ... ... L.l iiiiiiiiiiiiiiiaiio. inches. . 18
Depth of humus ... ... ... ...l do... 13
077 5 O Medium
Reproduction . ... ... Light.

Townsurp 2 NorTH, RANGE 8 Kasrt.

The Columbia River and the deep-forked canyon of Hermann Creek cause this
township to be extremely rough and rugged. The conditions are not favorable to
timber growth. The bluffs along the Columbia rise precipitously, to an elevation of
4,000 feet, to comparatively level but narrow ridges, on which the timber is small
and rough and comprised mainly of subalpine species.

Along the East Fork of Hermann Creek, however, there is a body of excellent
red fir of large size. A large part of this canyon has been burned over. On the
divide between Hermann and Green Paint creeks there is an old burn now partly
restocked and overgrown with huckleberry bushes. Formerly this was a favorite
haunt of the Indians, but the white man’s fires have blocked their trails, and their
visits have been discontinued. At the extreme headwaters of Green Paint Creek,
under the divide, there is a heavy stand of valuable timber.

The soil everywhere is extremely rocky, and many spots of exposed shell rock
appear. There is scarcely enough soil in many places to sustain a forest growth.

Except in the small areas at the head of Green Paint Creek and along the small
creeks flowing into the Columbia, it is not probable that any attempt will be made
to cut the timber of this township for many years.
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Classification of lands in T. 2 N., R. 8 E.

Acres.
Timbered area ... ...... ... ... ... ....... e e e 14, 597
Burned area .. ... ... e 5,007
Cub Area. . . e 970
Grazillg ATeA. . .. ... e, 155
Cultivated area ........_.__._. e e e eaiceaaas 335
Restocked area .. ... ... e 1,496
Stand of timber speciesin T. 2 N., R. & E.
M feet B. M.
] 178,612
White pine . ...t 173
Lodgepole pine. - . ... .. eieiiiiaal.. 690
White fir ..ol 305
Noble fir -t e 5, 807
Lovely fir ... .. .. . ... ........ B T EETEETT PPN 18,221
Subalpine fir. . ... il 1,377
3T U 131,784
Mertens hemlock - . ... ... 13,188
Patton hemlock . . ... e 2, 083
Red cedar . ... ... e eaeaaaaaas 4,349
Forest conditionsin T. 2 N., R. 8 E.
Average height clear timber_ ... .. . ... . ... feet. . 42
Average diameter . ... ... ... inches. . 18
Depth of humus .. ... lll.. do..-. 2%
51 Medium.
Reproduction . . ...l Light.

Townsaip 1 NorTH, RANGE 8 KEast.

The summit of the Cascade Range extends through this township from southwest
to northeast and divides the watershed of the Lake Branch of Hood River and Green
Paint Creek from Eagle and Hermann c¢reeks which flow northward to the Columbia.
The altitudinal range is from 1,500 to 4,900 feet. On the summits of the divide the
timber is of little value, but in the canyons and on the slopes there is an excellent
stand. On the east side of Eagle .Creek, under Chinidere Mountain, it is exception-
ally fine. West of the East Branch of Eagle Creek terrific fires have swept every-
thing bare. :

The ridges are very rocky, but in the canyons the soil is of good quality, though
not deep.

Ali of the timber on the Lake Branch slope could be driven down that stream to
the West Fork during freshets, but the Kagle Creek Canyon offers no means of
access to its timber.
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Classification of landsin 1. 1 N., R. 8 E.
Acres.
Timbered area - - . ... oo e 12, 868
Burned area ... ... e aiaeeeeeeceaaaaaan 2,637
Grazing ared. . .. ... ... e ieaaiaieaan 58
Restocked area - . ... oo 441
Stand of timber speciesin T. 1 N., R. & E.

M feet B. M.

4 03 2 332,172
White pine. - - e 1,331
White fir . e eeeeeieaaaaaas ceee 913
D 0Y o L3 1§ U 22,174
Lovely fir .o e - 40,211
Red BT+ o o oo oo e L 214, 785
Mertens hemlock - ... ... . iieeianeieaaa 32, 387
Patton hemlock. - . ... et 12,751
Redcedar ... ... . .. .. ... . 7,562
Alaska cedar ... ... 58

Forest conditionsin T. 1 N., R. 8 E.

Average height, clear timber .. ... . ... . .. ...l feet.. 33
Average diameter . ... ... iiiieiiaaaia inches. . 18
Depth of humus . ... il do.... 2%
5 = Medium.
Reproduction. ... .. ... i iiee e Light.

TownsaIr 1 SoutH, RANGE 8 East.

" The basins of the West Fork of Hood River, Lost Lake,and Laurel Creek,
which are included in this fractional township, contain the largest and most extensive
stands of timber found in this region. The wide canyonof the West Fork has appar-
ently been covered by sand and bowlders washed down from Mount Hood, and this
deposit has been covered with sandy soil or black loam to a depth of 3 or 4 feet. The
timber is mainly red fir, Mertens hemlock, and cedar of large size, but much of it is
over-ripe and defective. Along the creek are many swampy spots in which the under-
growth is dense and on the ridges rhododendron forms tangled thickets, through
which it is almost impossible to travel. White pine has been quite abundant
throughout this area, but a large percentage is now dead.

The soil is gravelly sand, mostly very shallow and rocky. In some places not
more than a foot of soil covers a formation of brok-n rock. ,

All of the timber is easy of access, and the topography of the township presents
favorable opportunities for transportation. The West Fork and Lake Branch could
be logged by means of splash dams. Lost Lake is a natural reservoir, in which an
immense volume of water could be retained and flooded down the Lake Branch, or
carried through the low pass southward to the West Fork.
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Classification of landsin T. 1 8., R. 8 E.

Timbered area. . ... ... .. .. ...
Burned area .. .. ... eeeeeeeeeaaaa
Water surface

Forest conditionsin T. 1 8., R. 8 E.

Average height, clear timber ... ... ... ... ... feet. .
Average diameter ... ... . iiiiiiiii.l inches. .
Depth of hamus .. .. ... il do....

TownsHiP 1 SouTH, RANGE 8% EasT.

This township lies along the western slope of the divide between the West and
Middle forks of Hood River, and consists mainly of steep side hills or benches. The
timber is of little value on the steep rocky slopes, but near the bottom of the canyon
all tributary to

of the West Fork there is some good timber, mainly red fir. It is

the West Fork.
: Classification of lands in T. 1 8., R. 8% E.

Timbered area. .. .. ... eiaaaas

Burned area. ... .. .. L. iiiiiiiiiiaeina.s

White pine. ...
Lodgepole pine . .- ... ceeeaeaaaan
White fir._........o............. e e —aan,
Noble fir oo e meeecmeemme—ann

Patton hemlock. ... . ... .. .. ...... e e eeeeceeeceemacemma——aan
Red cedar . .. e eeeeteieceeveeeeneanan

Acres.
8, 306
2, 366
208

M feet B. M.
507, 876

3,439
1,264
11,326
13,025
353, 379
107, 605
17,838

41

25

2%
Medium.
Light.

M feet B. M.
95,013

530
1,892
122
770
2,814
65, 363
14, 861
3,488
5,173
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Forest conditions in T. 1 S., R. 8% E.
Average height, clear timber .. .. ... .. ...l feet. . 42
Average diameter. ... .. ... ..o inches. . 10
Depth of humus . - ...l do.... 2
3 Medium.
Reproduction . . ..« oo e e Light.

Townsarr 1 SoutH, Rance 9 Easr.

This township includes the summit of the high, broad divide between the East
and West forks of Hood River, known as Blue Ridge. All except a narrow strip
on the western side is drained by the Middle Fork or its tributaries. Kast of
this stream nearly everything has been burned and has grown up over the greater
part to a dense growth of chaparral, or thickets of young trees. On the slopes
of Blue Ridge and along Tony and Skookum creeks there is some magnificent
timber. Along the lower slopes and canyons it is mainly red fir, but within the
township almost every species is represented. Some excellent cedar grows in
the swampy creek bottoms.

The soil is a fertile sandy loam, except on the ridges. The land lying between
the Middle Fork and the east line of the township has excellent soil. The narrow
strip lying east of the lava beds would be excellent farm land if cleared.

All the timber in this township is tributary to Hood River, to which it could be
logged by means of skid roads and log chutes.

Classification of lands in 1. 1 S., R. 9 E.

. Acres,
Timbered area . .. ... . ... iieeiaaaieann. 16, 867
Burned area ... ... ... .. iiiiiiiaa.. e eeeeiiaaan 5,035
Arablearea.... ... ... ... ...l e eeaeanan 1,328
Barren area .. ... ..o 750
Restocked area . ... ... .. iieiaeeeaaaan 388

Stand of timber species in T. 1 8., R. 9 E.

M feet B. M.

TOtal. - oo oo e L 478, 157
Yellow pine - ... 900
White PIne ... ..o 2, 486
Lodgepole pine ...... e e e e e et 10, 982
White fir. .. e eceeiaeaaan. 17,591
Noble fir . ..ol 19, 237
Lovely fir ... 26, 845
Red fir. L e 286, 807
Mertens hemlock .. ... .. . 69, 726
Patton hemlock. . ... . ... 26, 357
Red cedar ... o... oo 15, 861
Engelmann spruce ... ... ... 1, 267
Tamarack .. ... i 81
CottonwWood . ..ot A7
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Forest conditionsin T. 1 8., R. 9 E.

Average height, clear timber . ... ... ... ... ... . ............. feet. . 40
Averagediameter..._--..-.....,-._...._' ................. - -...inches. . 18
Depth of humus ... ... iiiieeaan do.... 2
B 777 Light.
Reproduction. .. ... ... e Medium.

Townsare 1 SourH, Raner 10 Easr.

The greater part of this township has been burned over and has grown up to a
dense tangle of willow, ceanothus, and other shrubs. The entire township was
originally included in the reserve, but the western half has been excluded and
homestead rights have been filed on nearly all of it. The eastern half includes
the high divide east of the East Fork of Hood River, upon which rise numerous
creeks that flow eastward toward the plains. There is some fairly good timber
in the northeast corner of the township, but it is mostly small and rough. The top
and the western slope of the divide consist of burned, restocked, grazing, semi-
barren, brush, and timber land.

The locations in the western half of the township are mostly recent filings. The
soil is an excellent red sandy loam with some black clay loam in the ‘‘swales.”

The timber that is tributary to Hood River could be driven down that stream.

Classification of lands in T. 1 8., R 10 E.

Acres,
Timbered area. .. ... ... .. aiaiaa . .- 10,121
Burned area. ... 11, 283
L0517 - R 5
Grazing Qrea. .. ... ... 235
Cultivated area - . ... ... . e eiieieaieaaan 122
Restocked area - ... ...l 1,274
Stand of timber species in T. 1 8., R. 10 FE.

M feet B. M.

o7 77,5711
Yellow pine ... icimeaieaan 12, 388
White pine - - oo e eeiaaaaan 143
Lodgepole pine . ... e 822
White fir. L i 10, 231
Subalpine fir. . el il 486, 684
Mertens hemlock . .. .. il 382
Red cedar. . .. e ieeiaiiaean 827
Engelmann Spruce . .. .. 1,298
Tamarack . .. e 4,570
L0713 AN 113
Cottonwood . .. ... 113
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Forest conditions in T, 1 S., R.I0E.

Average height, clear timber .. ... ... il feet. . 36
Average diameter . ... ... ... Loiiiiiiiiiiio.. inches. . 18
Depth of humus .. ... .. i, do.... 1
B 5 Medium.
Reproduction - ... ... .- e Medium.

Townsure 1 SoutH, Ranee 11 East.

Only tlr:le south half of this township is included in the reserve. It is entirely
within the- yellow-pine belt, but the red fir is more abundant than in similar ranges
farther south. The timber does not extend as far eastward from the mountains as it
does in more southern localities. Along the north slopes the red fir, white fir,
and tamarack extend down almost to the reserve line, comprising from 10 to 20 per
cent of the forest, while on the south slopes the yellow pine is almost the only tree.
Along the east side of the township the southern exposures are almost barren of
timber, but in places are densely covered by oak grubs. This is good grazing land
during the fall and spring. Sheep and cattle devour everything. The soil is a light
gravelly ‘sand, mostly rocky, especially along the ridges where there is no forest
cover to prevent ‘washing.

Some cutting has been done on the sections north of Threemile Creek. Along
Mill Creek everything has been logged. Cedar and tamarack have been taken
along the creek bottoms, and many of the best pines cut for shakes. In the old
burns the chaparral is very dense.

Logging could be done by means of skid roads, or tlamways, but the canyons
are deep and precipitous.

Classification of lands in T. 1 8., R. 11 E.

) . . Acres.
Timbered area .. .. . .. iiiiiiiiaiaaeaann eee- 9, 658
Burned area .. ... ..o 240
(01 % - YN 1,522
Restocked area .......o...o i, 100
Stand of timber speciesin T. 1 S., R. 11 E.
M feet B. M.
e PR o 4n,17
Yellow ptne .. ... ... e e e ae e 32,630
Lodgepole pine ... ... e 36
White fir...ooooo oo POTTR e 1,582
|17 i 12,130
Mertens hemlock ........ e e e e e e 36
Red cedar ... oo e eeeeaeeaan 94
Tamarack ..... B e ciemceccaatenaneeaaaeaecaaecnacaaonnna 609

9479—No. 9—02——+4
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Forest conditionsin T. 1 8., R. 11 E.

Average height, clear timber ... ... ... .. .. ... ... ... feet.. 43

Average diameter ............ e inches. . 21
Depth of humus ... ... i iiiiaaas do.... 3
5 7 U Light.
Reproduction. ... ... ... ial.. e Light.

TownsgHIP 2 SoutH, RANGE 8% Kast.

This fractional township lies just west of Mount Hood, and includes a portion
of the barren land above timber line. The timber is of little value except in the
northern end, along the canyons of the West Fork of Hood River. " Above the
timber line, about the sources of Zigzag, there is excellent grazing.

Classification of land in T. 2 S., R. 8} E.

Timbered area. . . ... ... ..o .o e 1,630
GTAZING ATA. - o« - o ettt e e : 240
CBarren Area . ... .. 3,890
Stand of timber species T. 2 8., R. 8} E.
> M feet B. M.
Total ... ...... e e e e e e maeeeaaaan 8,:505
White fir. ..o K 33
Lovely fir oo e 647
Subalpine fir ... ... e 80
Red fir e eeeemeaeaaian 2,754
Mertens hemlock ......... ... ._..... e et 179
Patton hemlock _ . . . e 4,290
Red cedar . . ... .o 64
Engelmann spruce............... TR 458
Forest conditions in T. 2 8., R. 8 E. ,
Average heiglit, clear timber. .. ... ... L L.l feet. . 22
Average diameter.. .. ... ... ... ... i iieiiieiiaan inches. . 14
1717 3 AP Light.
Reproduction. - ... ..o o . i aaiaaen Medium.

Townsuarp 2 SoutH, Rance 9 Easr.

This township contains the summit of Mount Hood and the greater part of the
barren slopes around it. A little more than one-half of its area is timbered.
Streams radiate in every direction from the glaciers and snowfields of the mountain,
forming a succession of canyons, some of which are deep and very precipitous. The
wide altitudinal range, extending from 3,500 to 11,000 feet, favors many peculiar
. conditions of forest growth. Patton hemlock and white-bark pine reach the highest
elevations on the mountain. The timber line varies from 6,000 to 6,500 feet, but on
the southeastern slope white-bark pines grow at an elevation of 7,400 feet.
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Above timber line are areas of vegetation which afford some grazing, and below
are wide areas of open woods in which is an excellent growth of grass, but the soil
is so light that the trampling of sheep would soon destroy the thin sod. -

The soil is either light volcanic ash or glacial deposits of sand, gravel, and rock,
and it erodes rapidly under the action of water. : )

The timber of this township is remote from natural means of transportation, so
it is not probable that it will be in demand for some time.

Classification of lands in T. 2 S., R. 9 E.

Acres.
Timbered area . ... ... ... ieieeeaaan 11, 560
Burned area . . ... 1,225
Grazing area. . .. .. ..o 130
Barren area ... ...l . 7,845
Glaciers .. .o oo e ‘ ........... 2, 280
Stand of timber speciesin T. 2 8., R. 9 E.
M feet B. M.
7 1 PP 90, 280
Yellow pine .. ..o e ©oa2rr
White pine ... ..o e 435
Lodgepole pine ... .. .o e, 7,833
White-bark pine ... ... ... ... iieio.. P 1,937
Wite BT - o et e e e e 865
Noble fir ..o iieiiiieiagaans 506
Lovely fir (.. iiiaiio. e eeaaemcemacacaeaans 11, 206
Subalpine fir . .. 1,296
0 15,848
Mertens hemlock ... . e 3, 685 .
Patton hemlock. ... . ... .. e 25, 649
Red cedar .. oo ooo. i e 370
Engelmann SPruce . ... .. ... oo it eaaan- 8,416
Tamarack -........... e e 11,957
Forest conditions in T. 2 8., R. 9 E.
Average height, clear timber ... .. . .. .. .ll.. feet.. 26
Average QIAMOLET -+« oo e e e e e e inches. . 15
Depthofhumus......-...._._.4._..4......_4.”...._‘ ........... do... 2
7 11 S Medium.
Reproduection. .. ... ... iiiiieiaaen P Fair.

- TownsHip 2 SoutH, Rance 10 Easrt.

The western half of this township includes the deep canyon of the East Fork of
Hood River, while the eastern half is a broad, comparatively flat ridge, upon which
head Eightmile, Jordan, and other creeks, flowing eastward. Forest fires have devas-



52 CASCADE RANGE FOREST RESERVE, OREGON. .

tated nearly the entire township, but abundant seed trees remain, from which an
excellent young growth has sprung. The tamarack has resisted the fires more' than
any other ‘species, and is, therefore, the prevailing tree in the burned areas. Some
fine Kngelmann spruce stands in the basin of the East Fork.

Along the eastern side the soil is fertile, and wherever burns have taken place
~afine growth of grass has followed. All along this ridge are open glades, which
afford excellent grazing. High prairie has been sown with white clover to improve
the forage. Large numbers of cattle range throughout the eastern part of the town-
ship during the summer season.

All the timber on the Hood River slope could be logged down Hood River during
freshets. Skid roads could be used to log the eastern sections, either westward to
Hood River or eastward to the lower levels.

Classification of lands in T. 2 8., R. 10 E.

Acres
Timbered area . .. ... .o eeeeeae—as 16, 745
Burned area - ... ... 3,310
Grazing area. ... .. .. ... iiiiiiiiiaaaiiaa.s 240
Restocked area - .. ... . ..o 2, 745
Stand of timber speciesin T. 2 S., R. 10 E.
' - : M feet B. M.
L S 189,766 |
Yellowpine .......... . ............. e e 6, 455
WhIte PADE - - o oo oo oot et e e 1,866
Lodgepole pine . ._............... e 15,590
White-bark pine ... ...t L ' 252
White fir . oo oo . 81, 527
T NOBLE B oo oo 2, 262
Lovely fir - i 9, 969
Subalpine fir. ...l e 392
Red fir . e e 50, 062
Mertens hemlock . ... oo s DU . 3,625
Patton hemloek. . . ... .. e 4, 485
Red cedar . .. 3,709
Engelmann spruce . ... .o e 31,197
Tamarack ....... s e e e e e 28, 250
CottonWOoOd - ..o e ceeeeaaaae—an 125
Forest conditionsin T. 2 8., R. 10 E.
Average height, clear timber _ ... .. .. . i ..l :feet.. 28
Averagediameter ... ... . ... i..... *..inches.. 18
Depth of humus . ... ... ... .. ... . do.... 1
) 517 7 Heavy
Reproduction ... .. e eeeere. y e e ceeaeceeea e aeananan " Light
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TownsHIP 2 SouTH, RANGE 11 East.

This township, like others in this range, slopes from the high divide east of
Hood River to the level of the bunch-grass plains, and is cut by many canyons
and ravines to such an extent that but little of the ground is level. Up to an eleva-
tion of 4,500 feet the yellow pine is the prevailing timber. Above this altitude it is
largely displaced by tdmarack, red fir, white fir, and other species.

Extensive burns have taken place along the western side of the township, but
the seed trees have done good work in restocking this area, and a dense young
growth of tamarack, white fir, lodgepole pine, Engelmann spruce, red fir, and yellow
pine (named in the order of their prevalence), from 3 to 20 feet in height, now cover
almost the entire area. The litter is very heavy.

Large areas have been cut over along Tamarack Creek and in the southeastern
part of the township for the local sawmills, and some cutting of cedar and tamarack
has taken place about the heads of the canyons and in the swamps. On the north
slopes of the canyons and in the creek bottoms the timber is mainly red fir, white fir,
and tamarack, while the south slopes and the tops of ridges are covered with yel-
low pine and a small percentage of red fir. Along the east side of the township
some of the southern exposures are almost barren.

Skid roads or tramways could be used in logging this township, since the natural
slopes would facilitate their use.

Classification of landsin T. 2 S., R. 11 F.

Acres,
Timbered area .. . ... .. ... ... ....... e 20, 880
Burned area . ... ... Lol e 320
Cutares. ... oo 2, 805
Grazing area. .. ... .. ... ... ool 490
Restocked area ... ... .. ... imeeieieeaaaan 1, 350
Stand of timber speciesin T. 2 S., R. 11 E.
M feet B. M.
) R 120, 374
Yellow pine - - ..o i 81, 650
White pine ... ... iiiiaiila. 133
Lodgepole pine - ... ... iiiiiiiieiiiaia.. 545
White BT oo et 10, 682
Noble fir .o i 126
R Red fir. oo i e 19, 263
Redcedar. o oooeeeeoonee e, . 1,585
Engelmann spruce .. ... ... ...l oL N 872

Tamarack ..... e et eeaeaaaaan 5,518

L



54 CASCADE RANGE FOREST RESERVE, OREGON.

Forest conditions in T. 2 S., R. 11 E.

Average height, clear timber .. ... ... .. ... ...l feet. . 27
Average diameter .. ... ... L. e iieiaann inches. . 21
Depth of humus .. ... ... do.... C 3
%Y N Medium.
Reproduction. .. .. ... e JOU Medium.

Townsair 8 SouTH, RANGE T Easr.

Only the eastern half of this township is included in the reserve. Across this
area, from southeast to northwest, extends a high precipitous ridge dividing Salmon
River from Still Creek and Zigzag River. West of Salmon River is a similar range;
hence the surface of this township is extremely rough and broken.

Almost the entire area has been burned over. Along the east side of Salmon
River, from the reserve line to the bend of the stream, is a narrow strip of timber,
mainly second growth, consisting of red fir mixed with maple and alder, averaging
10 inches in diameter. Above the bend, along the narrow river bottom, is the
remnant of a once grand forest of red fir and cedar, which in some instances have
attained a diameter of 8 or 9 feet. Only three or four trees remain on each acre,
and a large percentage of these are defective, being very old trees which have long
since reached maturity.

Above the forks of the river, extending through section 84, remains an excellent
body of red fir which is estimated to be from 75,000 to 100,000 feet per acre. Many
of the trees are dead, and the litter is very heavy, as it is all along the stream. Along
Still Creek and Zigzag the conditions are similar to those described in T. 3 S., R. 8 E.

Reforestation is very good in all parts except on the divides above 3,500 feet.
The soil is very rocky in all sections. '

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

Acres.

Timbered area .. .. .. . ... e eieeeeaiac e eaanan 1,455

Burned area . .. ... eaaeeaaaan. 5,315

Cultivated area _ ... ... ... i 22

Restocked area. ... ... ... ... ieieeiiiiiiioan 4,728
Stand of timber speciesin T. 8 8., R. 7 E.

M feet B. M.

Total . e ieiiiiiiieao.. ' 32, 330

Red firo e 31,744

Red cedar .. ..o e 316

TownsHIr 3 SouTH, RANGE 8 Easrt.

The surface of this township is broken by the deep canyons of Zigzag River
and Camp and Still creeks. The wide canyon of Zigzag River is filled with a mass of

.
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glacial sand and rocks, apparently carried down by the action of the stream from
Mount Hood and deposited in this comparatively level basin. Upon this unfertile
deposit little timber grows or ever has grown. . It is now fairly well covered by a
dense growth of young lodgepole pine. In some places there are clusters of small
red fir, which have served to restock a part of the area, and the seeds have been
carried up on the hillsides to more fertile soil, where there is now, in places, a dense
growth of saplings. The growth of the young trees is very rapid. Almost the
entire township has been burned over. Along Still Creek, in the western part of
the township, there is an excellent stand of red fir, hemlock, and cedar, with noble
fir higher on the mountain side. On the same creek, near the east line of the town-
ship, there is a similar growth, and between Government Camp and Zigzag is another
body of good timber, including about 700,000 feet of Alaska eedar.

The southern part of the township includes a portion of the sheep range referred
to in the description of T. 4 S., R. 8 E. “The soil is all sand, gravel, and rock.

The limited areas of timber would not warrant the construction of means of
transportation, but small portable mills could be employed to cut the logs on the

ground.
Classification of lands in T. 3 S., R. 8-E.
. Acres.
Timbered area . ... ...t i 5, 320
Burned area ............... e e 14,935
Restocked area ... ... L. 2,785
Stand of timber speciesin T. 3 S., R. 8 L.
M feet B. M.
] N .o 122,602
White pine................... e e e e 414
Noblefir ... ..o ... ... e e e e 4,228
Lovely Bir oo il 11,012
Subalpine fir .. ... .. il e 714
Red fir. ..o, e e e e, e 51, 675
Mertens hemlock _...._............. ... e 39, 494
Patton hemlock. ... ... ... ... . . ... e 7,836
Red cedar.......... e i PR 6, 330
Alaska cedar ... ...l o721
Engelmann spruce .. ... ...l 178
Forest conditionsin T. 8 8., R. 8 F.
Average height, clear timber. . ... ... .o ..ol ool .-.feet.. 42
Average diameter .. .. ... ... L. iiiiiiiiiiiiiii.. inches. . 22
~Depthof humus ... ... .. . do.... 1
Litter ..ol PR Medium.
Reproduction ... ... oo iiiiiiiiciaieiiian- Medium,
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TownsHIP 8 SoUTH, RANGE 8} East.

The greater part of this fractional township is- burned. Some good timber
remains in the wide basin at the head of Mud Lake Creek and along Still Creek.
This consists mainly of red fir and hemlock. On the slopes toward Zigzag the timber.
is Patton hemlock and other Alpine species. ‘

The soil is very rocky sand.

Classification of lands in T. 8 S., R. 8% E.

Acres,
Timbered area. . .. -t 2, 230
BUrned 888 - - -« oo oo oo 3,435
Grazing area .. .. ... ..o 95
& Stand of timber speciesin T. 8 8., R. 8% E.
- M feet B. M.
3 ) 61, 524
White pine... ..o L 752
White fir. .o eeeeeeaeeeeaaaaa- 300
Noble fir ... e 2, 805
Lovely fir .o il e 6,432 -
Subalpine fir ...... ... .. e e e e 1,980
Redfir. ... ........... e el et 20, 555
Mertens hemlock - ... . . e 17, 276
Patton hemlock . ... .. .. ... . e e- 6,165
Red Cedar. . .ot e 5,140
Engelmann spruce. ... ... .. ... ettt 119
Forest conditions in T. 8 8., R. 8% E. .
Average height, clear timber. ... ... ... .. .. .oiiil.. feet. 47
Average diameter. .. ... ... i inches. . 23
Depth of humus... .. ... ... ... e do.... 13 .
LT - -+« e e e et el Medium.

Reproduction. . -........... e et Light.
Townsarp 3 SoutH, RANGE 9 East.

This township lies southeast of Mount Hood, and includes a part of the barren
land above timber line. It is drained by Hood, White, and Salmon rivers. The
wide bottom of the canyon of White River is an immernse deposit of rocks and sand
which is constantly flooding down from the morainal deposits and barren i‘idges
_ below the glacier. )

Evidences of an old forest remain, showing that at one time this canyon was
heavily forested, but now nothing of any value remains. The canyon at the head-
waters of Hood River is very similar to that of White River, but the movement of
débris has long since ceased and the basin is well covered with timber; most of which -
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is lodgepole pine, lovely fir, and Patton hemlock. On the sides of the canyons of
these streams there is an abundance of timber of the finest quality, consisting mainly
of noble and red fir. . )

At the head of the basin of Hood River, and on the White River divides, below
timber line, are grassy slopes and alpine meadows, through which are scattered
clusters of white-bark pine, subalpine fir, and hemlock. South of White River,
where the forest has not been devastated by fire, there is generally a good stand of
timber, . ) ’

The soil is voleanic ash, sand, and rock. The timber in the Hood River Basin
could be logged down Hood River, but the remainder could only be handled by
small portable mills, and the output hauled or flumed to market. )

Clasmﬁc;tion of landsin T. 3 8., R. 9 E.

Acres.
Timbered area .. ... .. ... e 14, 900
Burnedarea .. ... ... ... iaia.... e 4, 255
Grazing aread. - ... ... ..t e 600
Barrenarea..._........... S O i 3,285
Stand of timber speciesin T. 8 8., R. 9 E.
M feet B. M.
Total..................... e .. 357,524
WHhIbe PINE . oo oemeeee e s 5,989
Lodgepole pine . ..o e 4,951
White-bark pine ... ..o e 582
White fir . o i e ea e 2,401
Noble fir e 88, 733
Lovely fir « oo e 46, 046
Subalpine fir. . ... eeieeceeaeaaotl 3,343
D7 I i I 108, 771
Mertens hemlock . .. ..o e 31,577
Patton hemlock. .. ... e 46, 393
Red Cedar . oo e eaaaan 4,184
Engelmann Spruce ... ... i iiiiiiiaiaaas Ll SO 11,119
Tamarack .. ... oo aiaaas e eeeaan 3,435
Forest conditionsin T. 8 S., R. 9 E.
Average height, clear timber ... ... .. ... ... feet. . 29
Average per cent, cleartimber .. ... ... __..__.. MR e 10
Average diameter . ... ... inches. . 19
Depth of humus. ... ... . i do.... 13
| 5L s Medium.
Reproduction. . .. .. .. Medium.
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TownsHIP 3 SOUTH, Raxge 10 Easr. :

In altitudinal range this township varies from 8,300 feet to 6,200 feet. It is
drained by the East Fork of Hood River on the west, Boulder Creek on*theé south,
and Badger Creek on the east. The divide which separates the sources of these
creeks from Hood River breaks abruptly to the latter stream, but the spurs which
divide the waters of the various creeks slope eastward more gently toward the plains..

Along the crests of these ridges the timber is comprised mainly of true alpine
species of small size and little value, but immediately below the summits, in the
canyons and on the lower slopes, some excellent timber is found, consisting of noble
fir, red fir, Engelmann spruce, tamarack, and yellow pine in the more eastern
sections. In the broad basin of Hood River, below the deposits of glacial sand
and rock, is a valuable body of spruce timber, and dn the north slope, south of the
bend of the stream, is a magnificent stand of noble fir. '

Forést fires have devastated large areas, but the best timber remains uninjured.
Cattle range over all of this township except the basin and slopes of Hood River.

The soil is a light volcanic sand with some gravel. Rock, loose and in place,
occurs along the canyon walls. The timber tributary to Hood River could be flooded
down that stream and the other sections logged by means of skid or tram roads
along the creek bottoms. '

Classification of landsin T. 3 5., R. 10 E.

Acres.
Timbered area . .. .. .. e 19, 050
Burned area ........__. e e et 3,815
Grazing area. .. ... ... .. e 175
Stand of timber speciesin T. 3 8., R. 10 E.
. M feet B. M.
02 302, 181
Yellow pine ..o e e eeemem—aaa 18,790
White pine ... .. i i 5, 480
Lodgepole pine ..o i . 1,069
White-bark 1 ine . ..o et 349
White fir. .......... G s e et ceemaeeea s 3,108
Noble fir ... e ieeee e U 89, 941
Lovely fir oo et 17,394
Subalpine fir.............. et 905
Red fir. ..o ............ .. L e et cae e aaaaeeaaan - 89,570
Mertens hemlock . ... . iiiciiiaaaa 5, 317
Patton hemlock . . ... .. e ceiiiiaeaa 24, 321
Red cedar ... ... e 1,477
Engelmann Spruce . ... ..o 40,181

Tamarack .. ... e 23.779
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Forest conditions in T. 8 8., R. 10 E.

Average height, clear timber ... .. ... i feet. . 25
AvVerage diameter .. ... ... i inches. . 16
Depth of MUMIUS - -« o oo ot et e e e do.... ¥
7 {773 Medium.
Reproduction ... .. ... .. Medium.

TownsHIP 3 SouTH, RANGE 11 EasT.

This township is extremely rough and broken, except in the southeast corner.
High spurs of the main divide extend eastward nearly across the township. Between
these flow Badger, 1ygh, and Jordan creeks, in deep canyons. Below the summits
of these ridges the timber is mainly yellow pine, but on top and about the heads of
the canyons this species gives way to tamarack, lodgepole pine, lovely fir, subalpine
fir, and spruce of small size. Much of this has been scorched by fires, but reforesta-
tion is persistent, and in most areas dense. Young tamarack of small size forms 90
per cent of the forest cover in places about the head of Jordan Creek, promising a
valuable forest for the future. The canyon of Badger Creek contains very little
timber. Steep walls are on either side, exposing bold bluffs or shell rock slides.

Along the lower canyon of Tygh Creek, on the southern exposure, the timber is .
very light in places, consisting mainly of scrub oak. Restocking is generally good
throughout the township. Red fir, white fir, and yellow pine are covering many

- places along the lower levels where the forest cover is light. The soil is gravelly
sand of little depth, and mostly rocky. The available timber will probably be cut
by small local mills. Trucks are used to haul the logs to the mills, owing to the fact
that logs classed as merchantable are too widely scattered to warrant the construction -

of skid roads or tramways. This is true of the other townships in the yellow-pine

belt. .

Classification of landsin T. 8 8., R. 11 E.

Acres,

" Timbered area ....................... e et aeranmae s 21, 580

Burned area .. ... ... eeeeaeean. 1,225

Cut area. oo 200

GIrazZing Area. .. ... s 35

Stand of timber speciesin T. 3 8., R. 11 E.

M feet B. M.

Totale oo R 107, 244
Yellow pine . ... .. o iiiiiiiiia.. 78,289 .

Lodgepole pine ... .. .. ... . .. ......... e e 1,001

White fir ... .. et 7,569

Noblefir ... . 1, 000

Lovely fir .. .. el 441
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M feet B. M.
Subalpine fir. ... e 315
Red Bt o 14, 823
Patton hemlock. ... .. . i aaeas : 189
) Red CoABY - oo oo i 81
Engelmann spruce - ... ... .. 449
Tamarack - .o ... e 3,051
Tncense cedar_ . ... . e, PO 22
Oak........ e e e e e e e e e e e 14

Forest conditionsin T. 3 8., R. 11 E.

Average height, clear timber .. .. ... . .. ... .. ... ... ..... feet. . 23
Average diameter ... ... ... inches. - 20
Depth of humus .. ... .. .o i do--- 3
7175 Medium.
Reproduction - .. ... i Good.

Townsaip 4 SoutH, RANGE 7 Easr.

This township lies on the western side of the reserve and covers the extremely
rough area at the heads of Roaring River, South Fork of Salmon River, and Eagle
Creek. The former stream’ is a tributary of the Clackamas. Terrific forest fires
have swept over nearly all of this township, destroying the greater part of its timber.
That which is left is along the summit of the high divide between Salmon and Roar-
ing rivers, extending down the basin of the South Fork of Salmon almost to the
township line. * Along the sammit of the divide the timber is mainly hemlock, lovely -
fir, and noble fir. Lower is a stand of almost pure red fir, very dense and thrifty,
averaging 12 inches in diameter. Along Salmon River the old burns are rapidly
restocking with an excellent growth of red fir from 4 to 6 feet in height. Huckle-
berries aré everywhere, and there is good sheep range along the divides, but it is
difficult of access.

Classification of landsin 1. 4 S., R. 7 E.

Acres
Timbered area . ... ... . eeiieeeeeeecaaaaaan 6,560 -
Burned area .. ... et aesmmasaraaceeeaceeseceessescaneanecanoannn.. 11, 880
Restocked area ... oo e e 2,510

M feet B. M.

) PO S 45,993
Noble fir oo .o e 1,232
LOVELY AT o e [ 9,907
RO A - o oo e e e e e e e e e 18, 638
Mertens hemlock ... . ... .._. i eeeeeacaaan 14, 474
Patton hemlock . .. o e 1,539
T O s 203
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Towwnsarp 4 SouTH, RaneE 8 TasT.

This township is all drained by Salmon River. A large part of it has been
burned clean, and much more has been damaged by creeping fires. The divides on
either side of Salmon River afford excellent grazing for sheep. The high ridge-
north of the river is also a favorite huckleberry patch, which is visited annually by
Indians from the Warm Springs Indian Reservation. Reforestation.along the lower
slopes is of an excellent character, being a dense, thrifty growth of red fir. The

soil is mostly light sand and gravel of voleanic origin.
A flume down Salmon River would be required to transport this timber. The
best timber is along the Mud Lake Branch, in the northeastern part of the township.

Classification of lands in T. 4. S., R. 8. £.

. Acres.
Timbered area . ... ... oo e aaaas 11,525
Burned area ... ... .. 8,115
Grazing QIR . . o -« oottt it e e eeaaas 60
Restocked area - .. .. ...t 2,355
Water surface ... ... ... i 25

M feet B. M.

N T D 273, 740
White pine. ..o e 2, 228
Lodgepolepine.......-..........a ..................................... 4,120
Noble fir .o 18,334
Lovely fir ooomooo L R 14,319
Red fir. o e, 93, 553
Mertens hemlock ... ... .. . ... e 125,038 -
Patton hemlock. . ... ... e iiiiiiiaan 6, 260
Red cedar - - ..o e e 7,888
Engelmann spruce .. ... ..o 1,626
Tamarack . ... 374

Forest conditionsin T. 4. S., R. 8. E.

Average height, clear timber . ... ... . L . .i..l.. feet. . 45
Average diameter . ... ... L i i inches. . 21
Depth of humus ... . ... ... et do.... 1%
327 £ S Medium.'
Reproduction. ... .. ... ... ..... . ............ Light.

TowxnsHIP 4 SouTH, RANGE 8% Easrt.

Nearly all of this township contains a heavy stand of timber. On the slopes of
the Mud Creek Basin it is especially good. It consists mainly of red fir and Mertens
hemlock, with some excellent red cedar along the creeks. The soil is sandy gravel
with much rock along Salmon River.
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If logs could be driven down Salmon River this timber could all be logged to
that stream very cheaply, but it is questionable whether this could be done with
profit.

The soil is very rocky on the steep hills, where much rock in place occurs, but
along the more gentle slopes and creck bottoms the soil is deep and fertile.

It is very improbable that the timber standing in this township will ever be cut,
but it could be logged to Salmon River. ’

Classification of londs in T. 4 S., R. 8% E.

Acres.
Timbered area ... . ... 5, 880
Barned area .. ... ... 35
Grazing area. .. ... ... 85
Stand of timber spea;ies inT. 48, R 8 E.
. M fret B. M.
Total.....__... s 196, 071
WRH PIC - - - oo oo Y
Lodgepole pine .. ... 45
NoOble BT . et e e 1,759
Lovely fir .o e 1,230
Red fir e 87,006
Mertens hemlock. .. ... e 85,019
Red cedar .. .. e 15, 596
Tamarack ... ... ... ... iiio.. ... i 341
15 ¢« 1, 553
Forest conditions in T. 4 8., R. 8 E.
Average height, clear timber .. ... . . .. ...l feet. . 25
Average diameter .. ... ... .. ... inches. . 20
Depthofhumus .. ... ... ... .. .......... et do.... 1%
8 Medium.
Reproduction - ..o Light.

TowxsHIP 4 SouTH, RANGE 9 Easr.

This township covers the low pass across the main divide of the Cascade Moun-
tains where crossed by the Barlow and Oak Grove roads. It is drained on the western
side by Salmon River and on the eastern side by White River and two of its impor-
tant tributaries—Clear Lake and Frog Lake creeks. - The timber is variable and
generally of poor quality. Mertens hemlock and red fir are the prevailing species.
Throughout the southern half of the township a large percentage of the timber is
defective. The original forest was red fir and some of the old trees are still standing,
apparently sound and clear, but all are badly decayed. A number of burns have
occurred, but these are not extensive. All of this timber could be logged to the
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streams mentioned, but flumes or other artificial means of transportation would be
required to transport it to market.
The soil is mostly a deep gravelly sand.

Classification of lands in T.-4 8., R. 9 E.

’ Acres,
Timbered area . .. ... ... e ieaiieeieaan 18, 855
BUIDEd ATOR « - -« - oo em e e 3,015
GIazilg BIA . - . . ittt ettt e ieeeeeieiaaaaaas 810
Water surface ... ... . .. i 360

Stand of timber speciesin T. 4 8., R. 9 E’ :

M feet B. M.

X7 N 383, 061
White Pine - .....ouoeeeeennenn. S 7,510
Lodgepole pine - .. ..o m e 13,840
o White fir. ..o e 2, 356
Noble fir oo oo 25, 867
Lovely fir « e eeeaie e 5,779
Red fi0. .o oo 170, 969
Mertens hemloek - ........oooeeeeaoeo o ST ST " 130,386
Patton hemlock .. .. ... ... . ... e 4,779
Red cedar ... ... 11,318
Engelmann spruce . ...z 812
Tamarack ... eeeeeeaan 9,445

TownsaIP 4 SouTH, RANGE 10 Easm

This township has a southern and eastern drainage through the White River,
Bowlder Creek, and Gate Creek watersheds. The canyons of White River and
Bowlder Creek are deep and rough, but the remaining sections have a comparatively -
_even surface. The timber is spotted; and peculiar intermingling of timber occurs.
Yellow pine, tamarack, noble fir, and Patton hemlock grow side by side as though
native to the same zone. In the basins of the small streams flowing into Bowlder
Creek from the west the timber is poor and fires have burned through much of it.
It is mostly Mertens hemlock and red fir, with patches of red cedar along the streams.
East of Bowlder Creek all the timber species are found. In this canyon there are
some very fine spruce, red fir, and noble fir. Along White River bottom lodgepole
pine is the prevailing tree. »

Creeping fires have killed & large amount of timber throughout the township,
and on the slope of White River extensive areas have been burned.

The soil is a very gravelly sand; rocky in places. \ll this timber could be’
logged to White River, but that it could be handled profitably is doubtful. )

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

. Acres.
Timbered area - .- . ce oottt i et e e raeaaeaaaas 19, 206
Burned area . ..... ..t s 3,770
Restocked area ............ e e et et ae e eitee——eencaa—. ) 65
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Stand of timber in T. 4 8., R. 10 E.
M feet B. M.
X ) 291,177
Yellowpine .......... ... ...... e i 48, 569
WRIE PIN -« oo oot e e 1,150
Lodgepole DINe - . ..... ... oo e E 2,689
White fir o oo e . 26, 894
Noble fir o e 18,196
Lovely fir ... .. e CCEEEOEPREPREPITS 8,374
Re fr - o 137,495
Mertens hemlock ... .. ... eeiiieiaaaa. 10, 603
Patton hemlock. . ... .. e 11, 589
- Redcedar ... ... o i e 7,754
Engelmann spruce .. L 7,525
Tamarack .. ... e iiaaaann 10, 253 .
Cottonwood .. ... i iiciiaaaas 86
Forest conditions in T. 4 8., R. 10 E.
Average height, clear timber .. ... . .. ... o..... feet.. 28
Average diameter _ .. ... .. ... . ... ... ...l inches.. 20
Depthof humus . ... ... o il P do.... 3
573 Medium.
Reproduction ... _...... ...l s Medium.

Towxsurr 4 SoutH, Raxce 11 Easrt.

This township is one of those added to the reserve by the proclamation of July
1, 1901. It lies mainly in the yellow-pine belt, of which species most of the timber
is comprised.
Some of the land may be considered fairly good for agricultural purposes, but
most of it is very rocky. Along the eastern side of the township the timber is of
“little value for lumber, and some narrow timberless tracts, aggregating about 200
acres, penetrate a short distance into the reserve. These are rocky depressions, upon
which water stands in the spring and prevents tree growth. These sections are
underlaid with hardpan, which, on the ridges, is barely covered, and much washing
of the soil has taken place. This has caused the numerous ridges to be almost '
barren of soil, while the narrow canyon bottoms contain small tracts of fertile land
deposited by this washing. In all places where the slope of this hardpan does not
* permit free drainage the ground during the winter and spring becomes so soft that
" horses and cattle are frequently lost by miring. ‘
In the northwestern sections the brush isvery dense where old burns have taken
place. Logging by means of tram or skid roads would be the most practicable
method. A large amount of timber has been culled from this township, but no clean
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cuttings have been made. Conditions similar to these prevail throughout this range
of townships.
Classification of lands in T. 4 S., R. 11 E.

Acres.
Timbered Area - - ..o oot eiiiicaaeeaan 22, 299
(0L = DU 4,270
Burned ares . ... ... et 455
Grazig Area. - . oo e 155
B LTS A 160
Cultivated 8rea - ... ..o o e ee i eaeeccecacaeeaecoea—aan 131
Stand of timber species in T. 4 S., R. 11 E.
M feet B. M.
T S 154, 053
Yellow pine ..o eieeeeeaaas 103, 662
White pine............ . ... .._..... e 2
A28 8,180
Noble fir oo eeeeeaan 13
Red T o e e 40, 437
Mertens hemlock .. ... iiiaeacaeans 463
Red cedar . oo ieeaeaaaa 162
Engelmann 8pruce . . .. ..o e iiiieeacaaaan 27
amarack — - 726
Incense cedar. ... i eiaeeeaeaan- 340
CottonWood - - - ieaeacccenceccocaaan 18
Forest conditionsin T. 4 8., R. 11 E.
Depth of humus ... .. ... inch.. 3
7877 Light.
ReproGuetion. . . .. ... Light.

TownsaIP 1 NOoRTH, RANGE 9 EasT.

This township lies outside the reserve, and is drained by the West and Middle
forks of Hood River, the Lake Branch, and Green Paint Creek. Between the forks
of Hood River is a broad, sloping ridge bearing excellent timber. Between the West
Fork and the Lake Branch an old burn has grown up to a very dense growth of
ceanothus and willow. From the Lake Branch to the north line of the township
there is a good stand of timber everywhere except where burns have taken place.
Homestead or cash entries have been filed upon nearly every quarter section.

All of this timber is tributary to the streams named, and can be logged at a
reasonable expense. The land between the Middle and West forks, except the
higher part of Blue Ridge, will, when cleared, be well adapted to fruit growing or
other agricultural uses.

The remainder of the township is either too rough or lies at too higk an
elevation to be of any value for agricultural purposes.

9479—No. 9—02—5
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Classification of lands in T. 1 N., R. 9 E.

Acres,
Timbered Area . . oo on oo e e e eeaceaeeeeeeeneaceaaaaan 19, 852
Burned aref « .o o dameaacmecceee e aanan 3,526
Grazing Are8. .o ittt aaieeeaa e e aeeeaaann 5
Cultivated AreA . .ceee i ceaeeeeeesaeeemerancceaaceanraccacacaaccaacaan 35
Stand of timber speciesin T. 1 N., R. 9 E.
M feet B. M.
e 7 ) N 567, 833
White pine .. .o i eeeeeeceeceeaicaaaann 461
T i 15, 381
NODIE fiT o e e e e e e ——————- 21,117
Lovely fir Lo e ieeeeeeeeeeeeeaaaaaan 6,317
BT DA 468, 641
Mertens hemlock ... e iieeeaaaas 24,136
Patton hemlock. - ... i 13,065
Red cedar o oot e 18, 588
Alagka Cedar . ..o e ieeeecaaaccccmeeaaaaaan 127
Forest conditionsin T. 1 N., R. 9 E.
Average height, -clear timber ... ___ .. .. . ... .. e feet. . 35
Average diameter ... .. ... ... iieiciiacaann inches. . 21
Depth of humus. .. ..o do.... 1
0 71 Medium.
Reproduction. .. ..o e eceaeeeaeaaan- Medium.

TownsuiP 2 NorTH, RaNGE 9 Easr.

. This township touches the Columbia River on the north and adjoius the Cascade
Reserve on the west. The northern half breaks steeply toward the Columbia from
the summit of Mount Defiance, and is cut by numerous canyons of the small
streams. East and south it slopes evenly toward the Hood River Valley and
Green Paint Creek. Mount Defiance is a great pile of broken rock, and much of
the same formation appears on the upper slopes from it, but most of the land
is a red sandy loam. Except upon the higher slopes the timber is of excellent
quality. About four sections on the eastern side have been logged, and since all
of the best timber land is located upon it, it is probable that it will all be cut within
a few years.

This cutting is done by mills located in the timber, and the lumber is trans-
ported to the railroad by flume. Fires have swept over all of the logged area and
many other tracts have been burned over.

Classification of lands in T. 2 N., R. 9 E.

Acres.
Timbered area . ... ..o e aaaa- 19,112
Burned area . ... eeeeeeaaeaan 2, 280
[0 ) - 2,110
Grazing 8red . e iiiiiiaaaan. 160

RestocKed Ares ..ot e eme e 46
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. Stand of timber species in T. 2 N., R. 9 E,

M feet B. M.
17 SN 373, 680
Y ellow PIne - oo oo it i ceeeiaaeeneaaaaaan 940
White PIme - o ce e e et e e e .- 3,695
Lodgepole PINe . - oo oo i e e ieieaeaaaaas 5,299
White fir....ooveeenaaa.... i e e mm e e m e e mmeeeeaaeaeaa.- 13, 456
B 0Y o) (- RN 16, 746
Lovely fir - .o e eeanas 11,179
Subalpine fir . ... .o eiiiie i 954
50 B Y 291, 488
Mettens hemlock ... .. ... ... iceaceen 18,512
Patton hemlock. . ... ..ttt 5,874
Red COAAT - . v eeeee et et e e e et aaaaaaaaan 6, 225
AlasKa CeAAT. -« v oo e e e eeeeceeeaaaaaa- 1, 280
Engelmann spruce - - ... .o i 3,032
Forest conditions in T. 2 N., R. 9 E.
Average height, clear timber ......... @i feet. . 43
Average diameter _. ...l inches. . 20
Depth of humus. . . oo oo ceaeaaan do.... 13
717 Medium
Reproduction .. ... . Light.

TowxnsaIP 3 NORTH, RANGE 9 EasT.

The small portion of this township lying south of the Columbia River is com-
prised of-steep bluffs and a narrow strip of bottom land along the river, a part of
which is occupied by the village of Viento.

The timber consists mainly of red fir of small size and inferior quality, with an
occasional yellow pine along the foot of the hills and some cottonwood along the
river bank. The undergrowth is dense vine maple, hazel, and arrowwood.

The soil is red ‘“shot gravel” on the hills and fairly fertile black, sandy loam in
the basins. Exposed basaltic rock occurs frequently along the walls. The accessible
timber has been culled over for fence rails and cord wood.

Classification of lands in T. 8 N., R. 9 E.

Acres.

TIimbered Area - .. .o n e eeeeceecee e ce e e me e e 920

Cutarea. ... ..ocoioemiainiaiiiiiaaaann. e e eaeiiieieiaeaan 160

GrazZing Area. . .ot et aaeeeaceaa————anaaan 185
Caltivated area ....... e 60 .

Stand of timber speciesin 1. 8 N., R. 9 E.

M feet B. M.

Total.......ccoo....... et e eeeeceieaaaiaan. 2,541
Yellow pine . ... iiaiiiaaaaa. 3 A

Red fir...ooeeeeeeuao.. PO e e e . 2,535

Cottonwood - ... e 3
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Forest conditionsin T. 8 N., R. 9 E.

Average height, clear timber . ... ... ... ... .. .. .. . .... feet. . 25

Average diameter . ... ... iiiiiiciaiceaceaas inches. . 17

Depth of humus ... ... Light.

37 Light.

Reproduction . .. ... o emeeeeemmeaceeeaa—aan Light.

Stand of timber in Ts. 1, 2, and 8 N., R. 9 E.

Species. ;Eé‘g‘gf‘ﬁ‘? Per cent of total.
Yellow pine - .o e 943 Less than 1
White pine - oo e teceeeaaeaaaaaas 4,156 Less than 1
Lodgepole pine ... i iaaaaa 5, 299 Less than 1
White fir ... 28, 837 3.06
Noble fir ..o e 37,863 4.01
Lovely fir i 17, 496 1.85
Subalpine fir e eeeaeeeeaaaann 954 Less than 1
Red fir oo i 762, 664 80.78
Mertens hemlock. . ..o . i 37,648 3.98
Patton hemlock . ... oo i iieeeaaan. 18,939 2.00
Red cedar oo i 24, 813 2.63
Alaska cedar. oo eeeeeeaaaan 1,407 Less than 1
Engelmann spruee - ... ... 3, 032 Less than 1
CottonWoOod ..o e 8- Lessthan1
B o1 7 ) 944, 064 100. 00

TownsaIP 1 NORTH, RANGE 10 EasT.

No detailed examination was made of this township; hence no data are given for
the timber.
agriculture or fruit growing, and all of the areas except the hills along the eastern
side and in the northwestern sections are located upon, and the work of clearing is

The greater part of it is comparatively level land, well adapted to

going on as rapidly as the circumstances of the settlers will permit.

The southeastern part of the township lies on the high divide east of the East
Fork of Hood River, and here much the same conditions prevail as those described
inT.1S.,R. 10 E.
has followed. Bald Butte formerly produced excellent bunch grass which afforded
pasture for the settlers’ horses, but the annual visitations of sheep have almost
destroyed it.
red fir along the hillside, but it is not of much value.

Creeping fires have destroyed much of the timber, and dense brush

North of this mountain there is a scattered growth of yellow pine and

In the northern part of the township is a range of hills separating the upper
from the lower valley. These hills at one time bore good timber, but fires have
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long since destroyed nearly all of it, and in its place is a very dense growth of
willow and other shrubs. The best timber is between the East and Middle forks of
Hood River. It is composed mainly of red fir with some yellow pine and white fir.
Fire has injured it in many places, and the litter is often very heavy. These sections
contain a large amount of good saw timber, estimating 25,000 feet per acre, but many
of the trees are defective from old age. A sawmill located on Hood River, in section
28, has been in operation for a number of years, supplying local demands for lumber.
A logging camp has been established in section 18, and during the past year several
million feet of logs have been driven down the river to the Columbia. Doubtless
the greater part of this timber will be logged during the next few years. A splash
dam has been built across the East Fork, in section 17, to facilitate driving. All of
this timber is tributary to Hood River, and may be logged cheaply.

The soil is mostly a fertile red loam. Along the river it is a light sand and in
section 11 a heavy clay loam. All of it is fertile and produces fruit of the finest
quality. According to the assessment roll of Wasco County for the year 1901, there
are 492 acres in cultivation in this township.

Townsare 2 NorrH, RANGE 10 Easr.

With the exception of the western and southwestern parts of this township, it is
a comparatively level plateau cut from southwest to northeast by the canyon of Hood
River. It is all good agricultural land, and is thickly settled below the hills. Most
of the timber has been cut, and the land is being cleared at a rapid rate and set to
fruit trees or berries.

The soil on the north side of the river is red loam, or light sand, and on the
south side mostly a heavy clay loam.

The estimated area in cultivation in the spring of 1901 was 4,230 acres, but this
has been greatly increased during the year.

TownsHIP 3 NorTH, RANGE 10 East.

The portion of this township lying south of the Columbia River contains, 5,120
acres, which, with the exception of the break of the plateau and the overflow lands
along the river, is all good agricultural land. Approximately 500 acres are under
cultivation. A few tracts of scattered timber remain, but these are of little value
except for cordwood.

The soil is mostly light sand, which is quite fertile when irrigated, and produces
excellent fruit. The town of Hood River is in this township
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Dalles. The summit of the Cascade Range, or the line dividing this drainage, bears
almost due north and south, and is an unusually straight piece. If a line be drawn
from Mount Hood, which lies 14 miles north outside of the area mapped in T. 2 S.,
R. 9 E., to Middle Sister, in T. 16 S., R. 8 E., such a line will never be more than
4 miles from the summit. If the line be drawn from Mount Hood to the Husband,
in T. 17 S., R. 7% E., it will pass through Mount Jefferson, Mount Washington, and
Belknap Crater, and will miss Olallie Butte and Three-fingered Jack by about a
mile. All of the peaks mentioned are upon the true summit.

Usually in a very rough and mountainous region such as this, the mountaineer
or explorer sees an ocean of ridges and peaks in which it is difficult or impossible to
follow the actual summit or determine the drainage with the eye, but where, as in this
case, the summit is marked by prominent peaks in so nearly a straight line the crest
is plainly seen. ‘

Twelve miles west of and parallel with the main summit is a secondary summit
extending from Bachelor Mountain in T. 11°S., R. 6 E., southward through The
Pyramids, Crescent Mountain, Cone Peak, Green Mountain, and ending in Lookout
Mountain, in T. 16 S., R. 6 E. The area between this divide and the main summit
is drained by the North Fork of the Santiam River and the McKenzie River.

From all points on the secondary divide the views are grand. On a clear day
the panorama extends from Mount St. Helens, in Washington, to Diamond Peak,
and includes ten snow-capped mountains with hundreds of lesser peaks. The middle
ground is of lakes, meadows, cinder cones, and rivers of lava, and the foreground
would be in perfect keeping with the picture if it were not too frequently an

unsightly burn. MAT
CLIMATE.

In the absence of any regular meteorological observations, the treatment of this
subject is confined to the generalizing of such data as could be collected from
individuals, added to the experiences and observations of my party.

A summary of the weather during the summer months as compiled from the
daily memoranda is as follows:

Meteorological conditions in central part of Cascade Range Forest Reserve during summer months.

Mot Satny | Clowdy | Glar

1901.
U PP 17 4 10
JUNe i iieiieecmeeaaaan 15 7 8
8 U .4 2 25
AUgUSt i ) 30
Beptember . . e eiieeieiaiaaeaan. 13 |-eeanot. 17
[0 10170 o (9 (9 (%)

a More clear days than September—record not complete.
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The eastern and western slopes of the Cascade Range differ widely in their
general climatology, the eastern being dry with extremes of temperature while the
western is wet and with a comparatively even temperaturé. The maximum depth of
snow on the summits is about 20 feet, but this estimate does not include such areas
as Mount Jefferson or the Three Sisters. The maximum depth at an elevation of
3,000 feet is 5 feet. Upon hills having an elevation of from 5,500 to 6,500 feet small
patches of snow may remain as late as August 1 if well compacted and sheltered from
the warm Chinook winds.

The observations on tree species, which are detailed elsewhere in this report,are
germane to this subject, for the vertical range, distribution, and development of any
species result from climate. The question of soil hardly enters into this problem,
for the firs and pines will advance over a lava bed, or a talus slope, or cling to the
face of a cliff, although such advance may be slow and the timber of -poor quality.
These observations locate the point at which the typical western-slope species cross
the summit. Southward from the international boundary at latitude 49° the western
flora ‘““overflows” the summit of the mountains eastwardly until latitude 45° is
reached, where this overflow ceases, and farther to the southward the eastern flora
overflows westward. The intersection of latitude 45° with the summit of the Cas-
cade Mountains is the *‘ critical point” at which a line bounding the typical western-
slope tree species crosses the summit. It is interesting that this point should be
midway from the equator to the pole.

ROUTES OF TRAVEL.

A toll road connects the county roads of Clackamas and Wasco counties, and,
crossing the mountains in latitude 45° 17, cuts the northeast portion of the area
showa on the map. It serves to connect Portland and Oregon City on the west side
with Tygh Valley and Wapinitia on the east.

The Willamette Valley and Cascade Mountain toll road crosses the mountain
range in latitude 44° 20/, and connects Lebanon on the west with Prineville on the
east. During the summer months this road is much used by pleasure parties who
visit the lakes and streams where trout abound, or trail the deer and bear. Such
parties generally take camping outfits, as there is very little accommodation along
the road.

The McKenzie road, formerly a toll road, but now owned by the counties of
Lane and Crook, crosses the summit in the southern portion of the tract and con-
nects Eugene on the west with Sisters and Prineville on the east. Its western end
is traveled largely because of two health and pleasure resorts—Belknap Springs and
Foley Springs—located in T. 16 S., R. 6 E., and reached by stage line from Eugene.

All of these roads are used by migrating families who travel eastward in the
spring, and, returning in the fall, spend the winter in the Willamette Valley.
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The Corvallis and Eastern Railroad is in operation from Corvallis to the town
of Detroit in T. 10 S., R. 5 E., and has track laid to the shingle mill 2 miles beyond.
Six miles of grade is completed eastward, and surveys have been made across the
summit through Hogg Pass to a point near the toll gate in T. 14 S., R. 8 E. The
grade is overgrown with alders, maples, and young conifers, exce;t where used as a
trail. After an examination of this part of Oregon it is a matter of some surprise
that this railroad has not been built across the mountains, for the opportunities for
advantageous development have been unusual. The lumber and fuel of the western
slopes would find a ready market in the great timberless region of central Oregon,
which would give in return horses, cattle, sheep and wool, and grain. Such a rail-
road would make easily accessible a region of unusual attractions for the sight-seer,
and the summer travel by tourists would do much to convince our people that it is
folly to leave their own country in search of the grandest scenery of the world.

From Detroit two trails cross the summit. One follows the Breitenbush River
for 12 miles and then takes the ridges, ending at the wagon road in T. 8 S., R. 10 E.
The other is locally known as the Minto trail, and follows the North Fork of the
Santiam River, the Marion Fork, past Marion Lake, and thence over the summit,
joining the Metoluis road near the mouth of Jacks Creek.

By using connecting trails and portions of the trails or roads mentioned above,
it is possible to make the journey from Horse Pasture in T. 17 S., R. 6 E. to Mount
Hood.

SOILS AND ARABLE LANDS.

Of the entire area examined, 18,550 acres, or less than 1 per cent, may be classed
as arable, and of this 245 acres are in cultivation. This classification does not include
the swamps, meadows, or mountain parks which by reason of their high altitude or
exposed situation support only the flora native to alpine regions and are subject to
frosts every month in the year. Such areas naturally take a place as grazing land
and are so considered.

In the Metoluis Valley, immediately north of Black Butte, are about 15,000
acres of arable land, which, while partaking of the nature of the semiarid, is much
better than that usually so classed, as it is within the timbered area and has accumu-
lated a good top soil. Settlers have irrigated small areas for garden patches and
have raised hay and grain—in all, 165 acres.

In the meadow south of Black Butte in T. 14 S., R. 9 E. there are 830 acres of
good wild hay land, and it is probable that the area of arable land in this township
might be increased to 5,000 acres under irrigation, but to determine this fact would
require more careful surveys and estimates of waterflow than could be made in the
progress of this examination.

Next in importance is the valley of the McKenzie River in T. 16 S., R. 5 E.,
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where there are about 1,000 acres of good bottom land, of which 143 acres have been
cultivated.

The balance of the arable and cultivated areas consists of small and unimportant
tracts considered only in the aggregate. :

LAVA FLOWS AND CINDER CONES.

In the region south of Mount Jefferson the evidences of recent volcanic activity
are numerous. In general, it may be stated that the hills in the northern portion of
the area examined are more rounded or deme-like, while to the southward the
prevailing forms are those of sharp peaks. and pinnacles. The peaks of Jefferson,
Three-fingered Jack, Washington, and the North Sister have never been climbed by
mountaineers so far as could be learned, and they certainly look indccessible.

In the southern region six great lava streams may be recognized. One starts
from a point about 4 miles southwest from Three-fingered Jack and flows westward
to Lava Lake, thence southerly along the valley of the McKenziée River to the water-
falls below Clear Lake, where it is joined by another stream from the side of Belknap
Crater which is located in T. 15 8., R. 74 E.

From Belknap Crater a flood of lava poured northeasterly in a stream 3 miles
wide and spread out like fingers over the southern portion of T. 14 S., R. 8 E. From
the same crater a stream flowed southwesterly toward Hand Lake, and thence
northwesterly down an unnamed valley for about 4 miles. Still another flow from
this crater trends southerly and meets a stream from Black Crater and from fissures
near the North Sister. The last-named stream from the North Sister divides and a
portion flows westerly down the valley of the Whitebranch to a point near Alder
Springs.

To describe these great rivers of lava by comparison with phenomena familiar to
the general reader would be impossible. The first surprise to the investigator is that
the edge of a flow is a wall or steep slope from 25 to 50 feet high, which must be
climbed to reach the surface of the lava stream. The surface is generally much broken
into angular fragments of sharp rock, although here and there may be discovered
portions of a pavement-like platform which was the cooling skin of the fluid mass
(see Pl. XXIII, B).

Both the Lebanon-Prineville and the Eugene-Prineville roads pass over lava
flows, but the more southerly of the two, the Eugene-Prineville road, offers the better
opportunity for study where it passes near Belknap Crater, the principal center of
disturbance mentioned above.

There are six cinder cones or craters easily reached by the Lebanon-Prineville
road, their location being west of the summit in T. 13 S., Rs. 7 and 73 E.  They rise
from 500 to 1,500 feet above the general level of the region and are prominent objects
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because of their timberless summits and dark-red color. They are formed of coarse
sand and small scoria cinders with occasional croppings of lava. 1In sec. 16, T. 14 S.,
R. 8 E., the road passes close by a crater less than 100 feet in diameter into which
the visitor may look without dismounting.

MINING.

It is probable that every township in the mountainous region has been visited by
prospectors. At the Clackamas-Santiam divide, in T. 8 S., R. 5 E.,and T. 8 S., R. 6
E., is an area of some promise, in which considerable development work has been
done to open up prospects of gold and silver. In T. 88S., R. 5 E., there are two
mining camps—one in sections 29 and 30, locally known as the ¢ Mineral Harbor
Mining District,” and the other in section 34, called the ‘“Frisco Mines.”

At Quartzville, in T. 12 S., R. 4 E. (outside the reserve), there was a 20-stamp
mill and a large settlement, since abandoned. At the present time there are some
few mining claims in T. 11 S, R. 5 E., and T. 12 S., R. 5 E., on which assessment
work is being done by men who have faith in the district.

In the Blue River Basin, in T. 16 S., R. 4 E. (outside the reserve), there is a stamp
mill in operation, and there has recently been some prospecting within the limits of
the reserve.

MINERAL SPRINGS.

There are numerous hot springs located on the SW. 1 of the NW. 1 of sec. 30, T.
6 S., R. TE., and on the SE. } of the NE. } of sec. 25, T. 6 S., R. 6 E. They
are distributed over an area of about 20 acres lying on both sides of the Clackamas
River, and occur also in the river bed. The temperature is 188° F. Claimant has
constructed a bath house, log cabin lean-to, small barn, and smokehouse, and has
slashed and partly burned 6 acres and sowed timothy. Some young pear, apple, and
cherry trees have been set out.

Hot sulphur spring formation covers an area of 5 acres in sec. 26, T. 7S., R. 5
E., from which there appear to be three distinct flows. There are no improvements.

The Breitenbush Hot Springs are distributed over an area of 10 acres in sec. 20,
T.9S.,R.TE. Two bathing tanks have been cut out of the solid rock, one of
which has been boarded in with cedar shakes. A sweat room has been built-over
the outlet of the main hot spring.

At Independence Prairie, in sec. 15, T. 11 S., R. 7 E., is a small mineral spring
formerly known as the deer lick.

In T. 16 S., R. 6 E. are located two hot springs, which are favorite health
resorts for the settlers of the Willamette Valley. In section 28 are the Foley
Springs, which are reached by a side road that leaves the Eugene-Prineville road
near McKenzie River bridge. Belknap Springs are in section 11, about a mile off
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the main road. The temperature is 188° F. There are temporary accommodétions,

including bath houses at both springs.
gave the following results:

Analysis of the water of Belknap Springs

Analysis of water from Belknap Springs, Oreg.

Calcium sulphates. .. ... _..............
Sodium chioride ....... ... ... . ...
Potassium chloride................. ...
Magnesium chloride_. ... ... .. .. ...
Calcium chloride. ... ... _.......

Iron and aluminum oxides ... _........
Manganese chloride..._._..............

Oxygen set free in making chlorides.. ..

TIMBER.

TREE SPECIES.

The coniferous trees are as follows:

Coniferous trees in central portion of Cascade Range Forest Reserve.

Sugar pine ............. Pinus lambertiana.
Yellow pine_........... Pinus ponderosa.
White pine ............ Pinus monticola.
Lodgepole pine......... Pinus murrayana.
‘White-bark pine ..... *. . Pinus albicaulis.
Noblefir_.............. Abies nobilis.

Lovely fir......_.._.._. Abies amabilis.
Whitefir ... ..., Abies grandis.
Subalpine fir .. ....._._. Abies lasiocarpa.

Red fir ..... ... ...._. Pseudotsuga taxifolia.

Mertens hemlock. ... .. Tsuga mertensiana.
Patton hemlock ......_. Tsuga pattoniana.
Engelmann spruce. ..... Picea engelmanni.
Red cedar.............. Thuja plicata.
Alaska cedar ........... Chamsecyparis
\ tengis.

| Tamarack.............. Larix oceidentalis.

nootka-

Incense cedar .......... Librocedrus decurrens.
Yew oo Taxus brevifolia.

With the exceptions of sugar pine and incense cedar, the above-named species

are the same as those which form the forests of the Cascade Mountains in the State
~N

of Washington. These two species have their northern limit in the area under

consideration in this report.

GEOGRAPHICAL DISTRIBUTION OF TIMBER SPECIES.

SUGAR PINE (PINUS LAMBERTIANA).

At this latitude the sugar-pine is found west of the summit of the Cascade Range

in a limited strip extending from the southwest slope of Scorpion Mountain in a
southwesterly direction toward Chimney Peak. Its northern limit will be in the
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struction work. Its distribution is shown on Pl. XV, It is a western-slope tree up
to latitude 45°, where it crosses the summit and timbers both slopes as far north-
ward as the international boundary at 49° and beyond.

The yellow fir is the giant of these forests and attains a diameter of 10 feet,
with 125 feet of clear trunk, but a fair average of the mature trees would be 6
feet diameter, with 200 feet height and 90 feet of clear trunk. Only about 10 per
cent of the species is of the yellow variety, and the red variety is a smaller tree,
being on the average 4 feet in diameter, with a height of 175 feet and 70 feet of

clear trunk.
MERTENS HEMLOCK (TSUGA MERTENSIANA).

The Mertens hemlock is distributed over the western slope and crosses the
summit eastward with the red fir in latitude 45°, as shown on Pl. XV. Tt ranks
second in quantity, forming over 10 per cent of the entire timber stand examined,
but such desirable qualities as it possesses are yet to be recognized by millmen and
consumers. Mature trees are tall and slender with scanty foliage, and bave an
average diameter of 2.5 feet and height of 125 feet, of which 50 feet is clear trunk.

PATTON HEMLOCK (TSUGA PATTONIANA).

This species is a close companion of the subalpine fir on the higher elevations
of both slopes, where it is a beautiful and ornamental tree, with graceful foliage from
apex to base. In the mixed forests of the lower slopes it will average 2 feet in
diameter and 80 feet high, with 15 feet of clear trunk.

ENGELMANN SPRUCE (PICEA ENGELMANNI).

The Engelmann spruce has a limited distribution in the area under consideration,
although the species is common to more northern and more southern latitudes. If a
line be drawn from Crater Lake, in T. 5 S., R. 84 E., to Browder Ridge, in T. 14 S.,
R. 6 E., it will give the general direction of a belt from 10 to 20 miles in width in
which this species is found. Mature trees will average 2.5 feet in diameter and 100
feet high, with 25 feet of clear trunk.

RED CEDAR (THUJA PLICATA.)

The red cedar is a moisture-loving tree of the valleys and Jow benches of the
western slope, where it is generally associated with the red fir, hemlock, and white
fir. It is the wood most prized among the settlers, as it splits easily into boards or
fence rails. The mature trees always have swell butts and taper rapidly. Measured
breast high they will average 5 feet in diameter, with a total height of 100 feet, of
which 30 feet is clear trunk. Its distribution is more particularly shown on PL. XV,
which also shows that it crosses the summit in latitude 45° with other species above
mentioned.
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ALASKA CEDAR (CHAMECYPARIS NOOTKATENSIS. )

This species is more common to northern latitudes, which reaches its southern
limit in sec. 8, T. 14 S., R. 6 E., at the headwaters of Deer Creek, a tributary of the
McKenzie River. Representatives of this tree were found in fourteen townships,
but only in T. 8 S., R. 6 E., were the trees of sufficient size or number to be included
in the estimates. Mature trees are 1.5 feet in diameter and 45 feet high, with 12 feet
of clear trunk.

TAMARACK (LARIX OCCIDENTALIS).

The tamarack is found in two areas. From the valley of the Metoluis River, in
T. 12 S., R. 9 E., southward to the valley of Squaw Creek, inT. 16 S., R. 9 E., isa
belt which places the southern limit of this tree at least as far south as latitude
449 08’.  Another area of about 75,000 acres surrounds Tamarack Mountain in T. 6
S., R. 9 E. The trees average 2.5 feet in diameter and 100 feethigh, with 35 feet of

clear trunk.
INCENSE CEDAR (LIBROCEDRUS DECURRENS).

This species has its northern limit in latitude 44© 50, and it was found in twenty-
one townships on both sides of the summit. Mature trees have a diameter of 2.5
feet and a height of 100 feet, with 25 feet of clear trunk.

YEW (TAXUS BREVIFOLIA).

This tree is common on the moist hillsides and benches of the westernslopes. It
does not reach merchantable size.

RANGE AND DEVELOPMENT OF TREE SPECIES.

The altitudinal range of all the conifers is shown on Pl. XVI, the elevations
being given above sea level. The form for each species is intended by its width to
show the relative development of that species for any given altitude. The diagram
is prepared from obgervations made at 670 different stations, ranging in elevation
from 1,000 to 8,500 feet above the sea, and shows the conditions existing for average
latitade 44° 40'.

By comparison with similar diagrams made by me for latitudes 46° 30" and 47°
30’ it would appear that: (1) White-bark pine, noble fir, subalpine fir, Mertens hem-
lock, Patton hemlock, and red cedar reach higher altitudes with the decrease in
latitude; (2) yellow pine, lovely fir, white fir, red fir, Engelinann spruce, Alaska
cedar, and tamarack reach lower altitudes with the decrease in latitude; (3) white
pine and lodgepole pine have practically the same : pper altitudinal limit for the
three latitudes named. ‘

These facts will be useful for future comparison, but should not be given too
great significance as they stand, for the reason that the Cascade Mountains, in which
all the observations were made, present a wide diversity of climate and exposure,

9479—No. 9—02——6
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and for the further reason that so many of the summits are burned, which, were the
timber standing, might change the figures.

The altitudes at which the various species attain their best development, when
compared for the different latitudes, offer a more rational means of determination,
inasmuch as these altitudes are more protected from the extremes of climate. On
this basis none of the species show a decrease of altitude when latitude 44° 40’ is
cbmpared with latitude 47° 30, but all save four reach higher altitudes with the
decrease of latitude. The four exceptions are white pine, white fir, Mertens hemlock,
and tamarack, all of which have the same altitudes for the three latitudes named.

RATE OF GROWTH OF CONIFERS.

The average annual rate of growth of the conifers, as determined by the
measurement of 25,983 annual rings, was 0.0689 inch. This means that the crop or
increase for the average tree examined is a growth of 0.0689 inch per year on the
radius, measured breast high above the ground. Trees were not cut for this purpose
of measurement, but clearing and roadmaking furnished stumps which were used
when their condition permitted the rings to be counted.

DEFECTS.

The incense cedar is almost always hollow trunked or dry rotted at the heart,
even though the tree may have every outward appearance of perfect health. The
wood has been little used for any purpose except fuel or fencing, and is not cut when
any better is obtainable. ‘

White pines are afflicted by some disease which causes the bark to strip and fall
and results in the death of the tree. Repeated examinations failed to discover any
beetle or worm that might be the cause. InT. 10 8., R. 7 E., about 25 per cent of
the white pines are thus defective.

Hemlocks a1e liable to wind shake when exposed, and in the mixed forests are
sometimes killed by the overshading of the firs.

The red fir can be strong and vigorous at the age of 500 years, but in such a
period of time the chances of death by fire are great, and a real ‘“old growth” or
primeval forest of large trees is a rare sight, and impressive as well. A few such
areas exist in the vicinity of Detroit and in sec. 86, T. 11S., R. T E., where there has
been no damage by fire and where there are few trees dead from old age.

ESTIMATES.

Area of region examined.
4 Acres.

Cascade Range Forest Reserve ... .. ... oo iiiiiiiiiieciacannann. 1, 500, 343
‘Warm Springs Indian Reservation .. ...._ .. ... o ciiiiiocicianiaaaaas 438, 705
Other lands (south of the Metoluis River) ... ...................... 33,902

1 ) PPN 1,972, 950
East of Cascade Range ... .. ... .o i 763, 804

West of Cascade Range. ... ittt e iiceiicacaaaaan 1,209, 146
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Classification of lands shoun on Pl. XIV.
Acres.
Timbered area ... ... ..o a e aiacees e eeemmeeaeeaan 1, 684, 550
Burned area - ... ...ttt eeeeaaeaa———aas 174, 680
Logged area ... iieecceeeennn 2,220
B0 5, 600
IS 7 4 o NI 6, 390
CINAer CONES. - - et e it et oo e e m s 1,330
Glaciers, snow, or areas above timber tine ... ... ... .. .......... 24, 740
Arid or semiarid in eastern Oregon. ... .. . .. ... . ..i....... 73,440
07 1 1,972, 950
Subdivision of total area shown on Pl. XTIV, by counties.
Acres,
Clackamas County .. o - oo it e eeiaaaccaacaacaaan 347, 296
Marion County ... .o 196, 898
Linn Comnty - - o v e e e e e eeeeaeeeaaecaan 443,778
Lane County . ... ot eeiiciaieeencccanaan 221,174
Wasco County ... o et ieeeeiccaiancan 278,197
Crook COUNtY - ..ot e it ceee e eeeeccccccecaecaceaaacanaan 485, 607
) DR 1,972,950
Estimates of timber in area examined.
Feet B, M.
Cascade Range Forest Reserve ... ... oo oo iiiionanaaaaaann 9, 668, 146, 500
Warm Springs Indian Reservation ... ... ... .. . ... ... ...o.. 754, 810, 000
Other lands (south of Metoluis River). ... .. ... ... .. 27,731, 000
T D 10, 450, 687, 500
East of Cascade Range. .. ... ... i iiiiiiiiiaans 1,524, 395, 000
West of Cascade Range. ... . .. iiiiiiiiiiiiaiiaa. 8, 938, 292, 500

Density of timber in the tolal area examined.

Density. | Area, Estimated stand
Feet B. M. per acre. Acres. Feet B. M.

0to 2,000 778, 593 667, 567, 000
2to 5,000 382,723 1, 339, 530, 500
5 to 10, 000 199, 022 1, 492, 665, 000
10 to 25, 000 263, 670 4, 614, 225, 000
25 to 50,000 58, 772 2. 203, 950, 000
50 to 100,000 1,770 182, 750, 000
Total ..._... 1, 684, 550 10, 450, 687, 500

83
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Stand of timber, by counties, in areq examined.

Feet B. M.

Clackamas County - . ...t i 3, 732, 916, 500
Marion COUNtY ... ... et 1, 460, 577, 000
Linn County.._ ._......... . [ 2, 887, 652, 500
Lane County .. ... i 845, 146, 500
Wasco County . . ... e 854, 586, 000
Crook County . . ..o 669, 809, 000

Total. o e eeeiiiieaaaa 10, 450, 687, 500

Average stand of timber per acre in feet B. M.

Entire area examined ... ... ... .. iiiiiiiioia... JR 5,297
Timbered area . . ... ..o iiaaeaaaaaa 6,204
East of Cascade Range . .- .. ... oottt 1,996
West of Cascade Range - - .. ... . i 7,382
Cascade Range Forest Reserve .. ... .. .. .. .. ....... ... s 6,444
Warm Springs Indian Reservation .. ... ... ... .. .. . ... 1,720
Clackamas County . . ... i 10, 749
Marion County .. ... 7,417
LAND COUNLY - - o oo e e e e e e e e et 6, 507
LaNe COUNTY « e mae et e et e e 3, 821
Wasco County oo ooeoee i e 3,072
Crook County . - - oo i 1,379

Proportion and amount of timber species for the entire area evamined.

Percentage of
Species. the total Amount in feet B. M.
forest.

Red i - oo e e eaa—————a 50. 973 5, 326, 987,105
Mertens hemlock ... e 10.113 1, 056, 925, 495
Yellow Pine oo oo oo ieaaaann 9.033 944, 049, 945
Lovely fir «.o.ooooooeeeeeeao. .. e 8.230 860, 132, 670
Noble T - e 7.048 7386, 603, 200
Patton hemlock . . ... iaeaaaa. 3.954 413,193, 745
White fir - o oot e 3.804 397, 540, 080
Red cedar ..o oot 2.578 . 269, 392, 960
Subalpine fir. ... ... .. e et 1.877 143, 862, 230
White pine - oo et eeieaaaan .991 103, 584, 885
Lodgepole pine. ... i .674 70, 477, 320
Engelmann spruce..... e e e e e emeeaaa———an . 501 52, 382, 805
Incense cedar - . ... o eaaas . 324 33, 821, 150
Tamarack .. ..o e .317 33, 142, 000
Alaska cedar. ... oo . 044 4,567, 100
gAY PINe - o et . 039 4,024, 810
White-bark pine (represented) .. ... ... ..o e e
Yew (represented) ...l e e

0 100. 000 10, 450, 687, 500
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Density and stand of timber in area examined, by tounships.

85

l
Township.| Range. 0 tf(()agé(.]OO Zg.%((])go 5i?)?8080 13'0,(())%0';0 2?’)8(())‘(})(;0 5?68?([))080 Tot:lrgfuber Estimated stand.
feet. feet. feet. feet. feet. '
Acres Acres. Acres. Acres. Acres. Acres, Acres. Feet B. M,

5 15 20 S 6,775 | 16,158 | ... oo...... 22,933 333,577, 500
6 | ... 3,400 | 6,265 | 9,970 1,147 ..., 20, 782 276, 375, 000

7 1,650 | 11,330 | 1,705 | 2,835 120 |o...o... 17,640 108, 205, 000

8 1,310 | 8,650 1 3,200 | 6,920 830 |........ 20, 810 207, 460, 000
83 520 | 3,240 790 430 ... 4, 980 56, 070, 000
9., 5,679 | 9,160 | 2,520 720 | ... .. 17,979 159, 326, 500

10 360 | 1,700 | 13,620 [ 5,040 | 1,750 |._...... 22,470 262, 285, 000

11 14,556 1. ... .. 3,350 240 | |aiaaon 18,145 43, 880, 000

6 5 2 '. | 1,970 1 7,100 | 9,790 1,430 |.o...... 20, 290 285, 095, 000
6 |l 3,680 | 13,787 | 5,130 |._....... 22,597 461, 247, 500

A PR 833 | 5,680 | 13,880 | 1,920 [P 22,313 360, 415, 500

8 2,889 | 14,400 | 1,750 | 2,510 |....._ ..l .. ... 21,649 110, 339, 000

83 1,130 | 1,170 870 | 2,780 | ... ... 5, 950 60, 400, 000

9 4,770 | 15,703 160 130 | . oiiiaan 20, 763 63, 205, 500

U P, 21,970 R R R CEEEEEI EEEPRTPD 21,970 76, 895, 000

11| 20,726 [........ U RN R 20, 726 20, 726, 000

7 5 2 P 1,500 | 8,777 | 10,750 1,175 |........ 22, 202 303, 265, 000
6 | ... 1, 746 290 | 18,060 | 2,370 ._....... 22, 466 413, 211, 000

0 P R 9,170 | 11,000 |........ S 20,170 261, 275, 000

8 11,280 | 4,300 400 | 5,890 ........ L. 21, 870 132, 405, 000

83l 3,530 | 1,200 ... 500 ... I 5,320 16, 795, 000

9 8,946 | 14,430 ... ioiiol. \ ........ 23,376 59, 451, 000

10 | 21,275 || IR 21,275 74,462, 500

1] 10,116 oo SRR N 10,116 10, 116, 000

8 5 770 | 15,320 1,590 | 3,970 ‘ 880 |........ 22, 530 168, 790, 000
6 1,070 | 13,560 550 | 7,490 . 1,190 '........ 23, 860 228, 355, 000

7 1,380 | 1,490 | 14,550 7,330 |l 24, 750 243, 995, 000

8 11,510 | 6,380 | 3,430 | 2,470 |... ... |... ... 23,790 102, 790, 000

8% 5,620 |. . ool|oooao.. 120 ... 5,740 7, 720, 000

9 16,820 | 3,010 |........|. ) 19, 830 27, 355, 000

10 5,276 | 16,020 |. ... | 21, 296 61, 346, 000

11 20715 T N DU IR (PR R 2, 305 ’ 2, 305, 000

9 5 68 7,200 | 4,020 ;| 6,950 1,910 |........ 20, 048 244, 918, 000
6 99 | 10, 600 1,280 | 1,940 | 2,250 ........ 16,169 165, 124, 000

7 5,920 950 8,700 | 4,260 |.. ... |iiaiao.. 19, 830 149, 045, 000

8 18,650 |........ 90 51, ) R 19, 320 29, 475, 000

83 % £ VI I P F PRSP 7,190 7, 190, 000

9 19,760 | 1,610 f. . oo feeoeaaiidiaa it 21,370 25, 395, 000

10 9,750 | 10,830 | .. aa e 20, 580 47, 655, 000

11 11,862 ..o oo ool 11, 862 11, 862, 000
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Density and stand of timber in area examined, by townships—Continued.

Township.] Range. 0 tgeg‘t?m 2'50,%%0t0 518?80})0 192’50,%0 255,00%0m 5{)6?)‘,)00030 Tot:lr(teifber Estimated stand.
feet. feet. feet. feet. feet.
Acres. Acres. Acres. Acres. Acres. Acres. Acres. Feet B. M.
10 5 188 1, 000 2,380 | 13,600 | 3,080 710 20, 958 428, 288, 000
6 307 | 10,350 | 3,310{ 7,700 [ 1,100 |........ 22,767 237, 357, 000
7 1,047 | 5,210 | 5,850 | 4,860 | 1,950 |........ 18,917 221, 332, 000
8 7,590 |........ 1, 280 500 320 |........ 9, 690 37, 940, 000
81 7,990 |e e 7,990 7,990, 000
9 19,090 |- . oo e e e 19,090 19, 090, 000
10 123,009 |oooeee e 23, 009 23, 009, 000
11 16,154 | oo e e 16, 154 16, 154, 000
11 5 1,380 | 3,200| 6,130 9,700 | 2,370 |........ 22,780 317,180, 000
6 2, 664 6,590 | 3,400 | 2,440 | ... jeeee...- 15, 094 93, 929, 000
7 10,214 . _...... 3,480 | 4,740 440 190 19,064 150, 014, 000
8 14, 730 620 480 |l 250 16, 080 39, 250, 000
8% 10,850 | oo eee e ee e aaas 10, 850 10, 850, 000
91 19,355 |oeoeee oo e 19, 355 19, 355, 000
10 20,640 | ce e e i eeeeaneceeaaas 20, 640 20, 640, 000
11 ) () I R RN I PO BN 11,170 11, 170, 000
12 5 8,293 770 | 3,200 9,130 | 1,290 |........ 22,683 243, 138, 000
6 7,978 | 4,920 6,480 | 1,100 1,430 |.....--. 21,908 146, 673, 000
7 12,150 480 | 8,000 | 1,090 |- .cooofeaeaanaa- 21,720 92, 905, 000
8 12)330 | 4,850 | .. i aaaaaa 17,180 29, 305, 000
84 14,400 |- oo e eeeeeeaeeee e 14, 400 14, 400, 000
9 8,658 | 14,470 |- ... ..|ieeiicoeimanifiieaans 23,128 59, 303, 000
13 [ 2 R, 2,953 | 5,620 | 4,600 | 6,500 260 19, 933 396, 235, 500
6 2,982 950 | 5,680 | 4,430 | 3,130 |........ 17,172 243, 807, 000
7 14,510 700 | 2,470 621 2,770 |oeee..-. 21, 070 150, 210, 000
73 (A% U PR PN DRI MNPSOS N 7,380 2, 000, 000
14,181 990 1515101 I PRSI P 16,121 24,771, 000
9 9,162 | 12,930 | oo emiei e 22,092 54,417, 000
14 5 R, 6,774 2,860 | 1,490 | 3,190 360 14,674 217, 859, 000
6 9,721 4,830 | 1,080 | 5,470 [ieeeccei|ocannnn. 21,101 130, 451, 000
7 15,538 | 3,580 1, 220 320 ) 500 |........ 21, 1568 50, 030, 000
09,120 |, 9,120 | 2, 000, 000
81 14,701 | 6,010 211 3 I N S 21, 401 40, 911, 000
9 2,515 | 19,600 |.oooeee oo e 22,115 71,115, 000
15 5| . 8210 7,490 | 4,460 | 4,760 |.......|l....... 24,920 151, 175, 000
6 17,620 1,050 | 5,490 700 550 | .. 25,410 95, 345, 000
7 24,440 |........ 7\ 2 P I P, 24, 810 8, 775,000
7H 18,480 | oo e 13,430 3, 000, 000
81 19,830 loeoeeo oo oee e 19, 830 4, 000, 000
6,058 | 16,920 |......_.l..__.l ... 22,978 65, 278, 000
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Density and stand of timber in area examined, by townships—Continued.

| \
Township.‘ Range. ( 0 }0 2.000 ‘ 2’5?%)030 i ?g,((})%om 1%3%%30 2%002)%(;‘0 5{)600?(?0})0 T(’“;lrtimber Estimated stand.
‘ feet. feet. feet. feet. feet. ea.
{ Aeres. Acres. Acres. Aeres. Aeres. ‘deres, | Acres. Feet B. M.
16 5 12,410 |........ 480 | 6,400 | 2,400 |........ 21, 600 218, 010, 000
6 8,640 | 1,610 | 2,000 | 5,810 | 4,600 |._...... 22, 660 303, 450, 000
7 16,424 |........ 1,530 780 e 18,734 41, 549, 000
73 15,480 |l . 15, 480 4, 000, 000
81 183,518 ... . ..eo.... SN IO AU 13,518 3, 000, 000
9 } 2,158 ‘ 18,900 |- oo e femeam i a 21, 058 68, 308, 000
17 5 12,140 450 730 1 4,410 oLl 17,730 96, 365, 000
6 16,210 ‘f 1,670 (.. ... ‘ 360 ... © 18,240 28, 355, 000
7 18,370 oo e 18,370 18, 370, 000
73 11,620 |........ e 11, 620 3, 000, 000
8| 14,670 ... N A O SR 14, 670 3, 000, 000
9| 18,056 4220 ... . 22,276 32, 826, 000
Total...... 778,593 |’382, 723 I’199, 022 263,670 | 58,772 | 1,770 1,684,550 | 10, 450,687,500
i !

UNDERBRUSH.

Wherever there is a dense growth of young conifers, either in the forest or
in the restocking of a burn or clearing, such growth is commonly known among
woodsmen as a ‘‘thicket,” and the term underbrush is generaliy applied to the
deciduous trees and shrubs.

In the yellow-pine region bordering the timherless area of eastern Oregon the
forest floor is often as clean as if it had been cleared, and one may ride or even drive
without hindrance. As the hills are approached the brush increases, with this
general exception, that from Three-fingered Jack to the Three Sisters the summits
are wide and the surface is largely loose or drifting sand hordering or covering
lava flows, and in this area the brush is light.

On the northern summits and on all the western slopes the underbrush is heavy,
and together with the litter makes travel off the trails impossible with pack animals.

Deciduous trees in central portion of Cascade Range Forest Reserve.

Cottonwood - - - - - - oo ieaiiaaneaaaas Populus trichocarpa.
Vine maple . . ... Acer circinatum.
Red alder .. oot iiieaniaaa e Alnus oregona.
Longleaf willow ..... s et em e Salix fluviatilis.

Chinguapin .. . cceniicireaccanatasccecccacaacaaaaaaaaoaanans Castanopsis chrysophylla minor.
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Smaller trees gnd shrubs in central portion of Cascade Range Forest Reserve.

Sweet myrtle - iiiiiiiaaaaaa. Ceanothus velutinus.
Dogwood .. ... e Cornus nuttallii.

Hazel e Corylus rostrata.

Oregon QYAPE - - - o oo oo i eieaceaaaan Berberis aquafolium.

Salal . e Gaultheria shallon.

Devils club . oo Echinopax horridum.
Manzanita. .. ... ... Arctostaphylos patula.
Huckleberry ... eill.L Vaccinium ovatum.
Blackberry - ... .ol Rubus ursinus.
Rhododendron - ...l Rhododendron californicum.

The forage grasses and weeds are listed and described hy Frederick V. Coville
in Bulletin No. 15, Department of Agriculture, Division of Forestry.

BURNS.

The total area of all the burns is 174,680 acres, which is 10.31 per cent of the
timbered area. Probably 90 per cent of the entire area examined has at some remote
period suffered from fires, of which traces still remain.

The areas here classified as burns are those on which the fires are of compara-
tively recent occurrence and on which the restocking has not reached a size which
can be called merchantable as timber. Diligent inquiry was made to fix the dates and
causes of the fires, an undertaking beset with difficulty, for those persons who have
the most reliable information are the ones involved in the cause, and they therefore
have the best of reasons fora strict silence.

A burn south of the Clackamas River, in T. 6 S., R. 7 E., happened in the year
1897, and is reported due to the fire getting away from a settler’s slashing. On the
southwest side of Scorpion Mountain, in T. 9 S., R. 6 E., a fire occurred in 1893.
Secs. 5 and 8, T. 9 8., R. 7 E., were burned in 1895. The soatheast side of Scorpion
Mountain, in T. 9 S., R. 7 E., was burned in 1880 and again in 1893. The burn in
secs. 24 and 25, T. 9 S., R. 7 E., and extending eastward occurred before the year
1850. The big burn, inT. 10 8., Rs. 7 and 8 E., first occurred about one hundred years
ago, but portions were reburned during the Indian war in 1856 and later. The last
extensive burning of the restocking was in 1895. The large burn in T. 11S., R. 6 E.,
is the result of several fires, the last of which was in 1892. The northeast part of
T. 11 8., R. 7T E., was burned in 1870, and in the southeast portion of the same town-
ship a fire occurred in 1896. This township is a good place to study ancient and
recent burns in all stages of restocking. The evidence is strong that a fine forest
once covered this region and that all now remaining is in the ares where the stand is
between 25,000 and 100,000 feet B. M. per acre. The sizes and locations of the
existing dead snags and stumps, all burned, indicate that several fires swept the region.
The area where the stand is less than 2,000 feet B. M. per acre was burned more than
fifty years ago, but portions of that burn were reburned in 1870. The area in T. 12
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S., R. 7 E., where the stand is less than 2,000 feet B. M. per acre, is the restocking
of a burn which occurred over ninety years ago. The big burn west of Marion Lake
is the result of several fires, the last of which occurred in 1894. The burn in T. 13
S., Rs. 5 and 6 E., occurred in 1867 and was very severe. Several smaller fires have
since destroyed the restocking, one in 1896 being the most destructive. The restock-
ing is mainly red fir. In T. 14 S., R. 5 E., the burn in sections 1, 2, 3, and 4
occurred in 1885 and again in 1897. Section 12 and a part of 13 was burned in 1896.
That in 13 and 24 is very old.

In many burned areas fire-killed trees remain standing as *‘ snags” when the flames
were not severe enough to consume them, but such snags are not estimated as timber.
The wood of a fire-killed eonifer is hard, often glassy and extremely brittle, and has
the property of resisting decay from moisture, and is therefore desirable for fence
posts or foundation blocks. But besides being very dirty handling, the snags are
hard chopping or sawing and are likely to break in felling. Recently published
specifications of the Western Union Telegraph Company for 8,690 telegraph poles
recite that ‘“fire-killed timber will not be accepted.”

HUMUS.

All of the naturally forested area is carpeted with humus varying in depth from
an inch or two in the pine forests to 20 inches in the red tir ¢ old growths.” Seldom
have fires been so severe as to entircly destroy this covering, and therefore the
restocking has been rapid.

LITTER.

The litter is the graveyard of the forest, and as such is a constant menace to the
living trees. Itis composed of the fallen limbs of living trees and the trunks and
limbs of the dead ones lying as they fell upon the forest floor. In the late summer
or fall the Western forest is a potential conflagration, with the humus for tinder, the
litter for kindling, and the standing forest for the fuel. All that is needed is the
match and the wind. :

The litter is at its minimum in the most easterly of the yellow-pine areas, where
there is only here and there a tree fallen from old age. On the high exposed
summits it is composed of broken limbs and saplings whose root hold was not secure
against the storms or weight of snow. In the thick forests of the western slopes it

is generally composed of immature trees killed by overshading or windshake, and
it covers the floor to a depth of 5 or 6 feet. On one occasion, after making a circuit
of a section of country in the Clackamas watershed and using trails for the transfer
of the camp equipage, it was decided to save time by making a short cut for the base
of supplies, which was 8 miles distant. It took three days to get the pack animals
through. Such litter, with the addition of a sapling growth thicket and some thorn-
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covered Devil’s club (Zchinopax horridum), is very properly termed heavy, and if
one has to go through such an area the travel is slow.

TIMBERLESS AREAS.

Under this heading are included lakes, swamps, cinder cones, areas above timber
limit either with or without snow fields or glaciers, and the arid or semiarid lands
east of the yellow-pine limit. They aggregate 111,500 acres, or 5.65 per cent of the
total area examined, and are therefore a material factor in the preparation of the
data shown on the tables included in this report.

The most extensive snow fields are at the Three Sisters. Probably an
exceptionally warm summer would leave no snow on Mount Washington or on
Three-fingered Jack, and would divest Mount Jefferson of all but the most com-
pact and protected fields. As late as May these peaks are shrouded in white,
but by September they present a very different appearance. Two glaciers on
Mount Jefferson and three on the Sisters were seen, sketched, and photographed,
but were not examined. They are insignificant as compared with those upon Mount
Rainier or Mount Hood. Streams issuing from these glaciers are appropriately
called Whitewater, Whitebranch, and Soap Creek, for glacial water is invariably

of a milky color.
CUTTING.

The total of all the areas logged or cleared amounts to 2,220 acres, or less than
0.1 per cent of the timbered area.

In secs. 7, 8, and 17, T. 5 8., R. 10 E., the best timber has been cut from 80
acres and a good forest cover left standing. The timber is yvellow pine and red fir.
It was sawed at the mill Jocated on Clear Creek in section 8. This mill was built in
1885 and is only run when lumber is needed for local use of settlers in the vicinity
of Wapinitia, 20 miles eastward. In sec. 22, T. 5S., R. 10 K., a mill was built,
but was never run, and, excepting the hoilers and engines, has heen destroyed. A
sawmill in sec. 15, T. 10 S., R. 5 E., had a capacity of 25,000 feet B. M. daily. It
only ran a year and a half, and then not to its full capacity. A sawmill in sec. 16,
T. 10 S., R. 5 E:, ran from 1896 to 1900. It had a capacity of 30,000 feet B. M.
daily. In sec. 12, T. 10 S., R. 5 E., a sawmill had .a capacity of 30,000 feet B. M.
daily; it was running from 1896 to 1900. The logging along the Breitenbush River
is for the rail shipment of logs to Mill City. The east half of sec. 16 and the west
half of the SE. } of sec. 3, T. 18 S., R. 9 E., have been cleared. A shingle mill
with a capacity of 25,000 shingles daily, located in sec. 18, T. 10 S., R. 6 E., has
culled cedar from about 100 acres. In see. 23, T. 8 S., R. 10 E., is a-mill run
by Indians to supply lumber to the Warm Springs Agency when needed. Some of
the best timber has been culled from the neighboring forest. Tn and near sec. 18,
T. 16 S., R. 5 E., about 200,000 feet has been culled for the local use of settlers;
1t was cut by a portable mill. .
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LOGGING CONDITIONS.

The watersheds lying west of the summit of the Cascade Mountains are sharply
defined by high divides which trend westerly for 25 or 80 miles beyond the boundary
of the forest reserve, and terminate in low hills bordering the wide and fertile valley
of the Willamette River. The timber of these watersheds is naturally tributary to
the commercial centers in the valley as follows: Clackamas watershed is tributary
to Portland, North Fork of the Santiam watershed is tributary to Salem or Albany,
South Fork of the Santiam watershed is tributary to Albany, McKenzie watershed
is tributary to Eugene.

With the present methods of logging and milling, it is probable that all operations
will be carried on in or near the mountains close to the supply and where water
power is abundant. In this case the finished product will be billed to destination or
shipped to the valley towns for market distribution. In any event the results will
depend largely upon railroad development, and it is among the possibilities that
much of the lumber will find a market in castern Oregon when a trans-mountain
railroad is built.

PRICES.

Prices of fir lumber in market adjacent to Cascade Range Forest Reserve, Oregon.

Grade. Size. Finish, Price.

Inches. Per Mfeet B.M.

Common ........._......... 1by12. ... Rough ... ... . ...l $10. 00
Do Tby 12 o ... Surface, 2 sides..._.._...... 11.00
Flooring, V.G. No. 1..._._... F 0 )2 Dressed and matched....... 23,00
Flooring, V.G.No.2..._.._.. 1 by 4o do ool 18. 00
Ceiling, No. 1 ............... By 6 o Beaded and plain' .......... 18.00
Ceiling,No.2 _..._.......... B DY 6 eeaes [ (s RPN 15.00
‘Wainscoting, No. 1 .......... 30 2 T RPN 18.00
Do B Y 4o i iieie e 15.00
Shiplap, common............ R 0 DN BN e emeeeemaeeaaaaan 12. 00
Fencing, No.1..... .. ..___. 0 ) P PN 10.00
Fencing, No. 2. .............. 103 I PPN 8.50
Pickets. ... .. ... .. lby3orliby 14.......... Surface 4 sides -............ 20. 00
7 ¢ F P PPN @ 2,50

o a PeTr 1000

Prices of cedar run from 25 to 40 per cent more than above.
Prices of spruce run from 10 to 50 per cent more than above.
Prices of hemlock are same as fir (no demand).

Shingles, $2.30 per 1,000.

During 1900 and 1901 stumpage advanced from 50 cents to 75 cents per M, and
labor from $1.25 to $2 per day.
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SETTLEMENTS AND IMPROVEMENTS. -

In addition to the sawmills and the cleared or cultivated areas mentioned else-
where in this report, the improvements within the forest reserve consist of 91 houses
or cabins and 19 barns. No enumeration was made of the lodges or cabins on the
Indian reservation.

Three valleys contain settlements. On the vorth fork of the Santiam River, in
T. 10 S., R. 5 E., is the small town of Detroit, the terminus of the Corvallis and
Eastern Railroad and the center of the present logging operations in this distriet.
The settlers along McKenzie River in T. 16 S., Rs. 5 and 6 E., consist of ranchers
and stock raisers. Near the McKenzie bridge in section 14 is a summer hotel and
store. Metoluis River Valley in T. 13 S., R. 9 E., is settled by ranchers and stock
raisers.

Prospectors, land claimants, and trappers have built many of the cabins in
isolated places reached only by trails, and occupy them only a few months in the
year. The sentiment of the people, so far as learned, was in favor of the forest
reserve policy.

A salmon hatchery, operated by the State of Oregon, is located in sec. 15, T. 6 S:,
R. 6 E., where from 3,000,000 to 5,000,000 fry are hatched annually. The improve-
ments consist of the trough sheds and a house for the workmen. It is reached by a
trail from Garfield.

THE FOREST AS A WATER CONSERVER.

The timber claimant, the logger, the speculator, and the mill owner look upon
a well-forested area as containing so much merchantable stuff, but the forests have a
broader and greater utility; one which affects the commonwealth of the State for all
time, and which will in the near future compel recognition. It is the duty of the
forest cover to retard the surface drainage and protect the snows from the warm
winds, to the end—a most important one—that the minimum flow of the streams may
be as great as possible and the floods reduced.

It does not follow that the interests of the lumberman and of the people must
clash. There are very few areas where every tree is of merchantable size, but the
forests are of many species and of different growths, or, as a logger would say,
““mixed and spotted.” Such mixed forests would not be ‘“logged clean,” and the
logging, or rather the culling of the best trees, would not necessarily hurt the forest
cover as a water conserver. ,

For illustration, in the area treated in this report, an average acre of timbered
ground would be on a steep hillside, 8,500 feet above the sea, and would support a
mixed forest with a stand of 6,000 feet B. M., together with about 500 seedlings and

“saplings of the same species, and some deciduous undergrowth. The surface soil



THE FOREST AS A WATER CONSERVER. 93

would be rock and sand with 4 to 6 inches of humus, littered with the trunks and
limbs of immature trees killed by overshading. At present prices the 6,000 feet of
standing timber would have a value of $4.50 on the stump if the area in which it is
situated was being logged; otherwise its value would be speculative. If all the
timber and young coniferous growth were removed, it would have some value for
grazing. 1t is assumed to he nonmineral and nonarable land, but as it is underlaid
by solid basalt the stream which drains it receives about 75 per cent of the 3,000 tons
of snow and rain which fall upon it annually.

Of the features of this average acre mentioned there are two which if removed
would improve it, both as a watershed and as grazing land, namely, the large timber
and the litter. Of these the logger desires one, namely, the timber, the same timber
which was in part respounsible for the existence of the litter. This is the proposition
generally stated, and its details would vary according to location.

The removal of the larger trees admits light and air to the greater number of
trees under merchantable size, increasing their foliage and allowing them to grow
g0 rapidly that the crop for the acre is not materially less than if the large trees had
remained. The cover of interwoven foliage is still there to protect the snows and
prevent excessive evaporation.

The litter is generally of little use for fuel, nor is much of it used for skid roads
during logging operations, and the logger always leaves more litter than he uses. It
is in every way undesirable, greatly increasing the danger from fire in summer and
preventing the compacting of the snows in winter. It is the result of a strife among
the trees which man can in a measure control.

On the average acre a small broad-crowned fir could, as a water conserver, furnish
more power than if it were taken for fuel. In the State of Oregon the question of
wood fuel has not yet become vital, nor will it for many decades, but the question
of water power is already of the utmost importance, particularly as distance and
location have ceased to be governing factors since the introduction of electrical
transmission. :

The following is information relative to the present and prospective use of
water gleaned from reliable sources during the season’s work. It will serve to
emphasize some of the statements made above, but is by no means complete.

At Oregon City the falls of the Willamette River could give about 30,000 horse-
power at the minimum flow, which occurs in August or September. Twenty-five
thousand horsepower is now developed, of which the city of Portland uses 20 per
cent and the mills and factories at Oregon City 60 per cent. It is used also for elec-
tric lighting, street-car service, and general power transmission.

The Clackamas River is used for sawmills and grist mills and for log and shingle-
bolt driving. At the State salmon hatchery, which is located on this river in T. 6 S.,
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R. 6 E., there were 5,000,000 eggs hatched in 1901. In September the river was so
low that the salmon were all badly bruised running up to spawn.

The North Fork of the Santiam River is drivable outside of the forest reserve.
It will furnish power for a large paper mill now in course of construction at Niagara,
a station on the Corvallis and Eastern railway in T. 9 S.,R. 4 E. It furnishes water
power for the sawmill of the Curtis Lumber Company at Mill City. A diversion is
made near Mehama By a canal which was the channel of Mill Creek, and is taken 25
miles to Salem, and at the State penitentiary has a fall of 11 feet and develops 91
horsepower for a pumping plant and 100 horsepower for industrial purposes. In
addition there is at Salem a woolen mill using 100 horsepower, an agricultural-
implement factory using 100 horsepower, a flouring mill using 200 horsepower, and
three factories using about 200 horsepower. The same ditch furnishes power for
flour mills at Stayton, Aumsville, and at Turner. At Sidney there is a favorable site
for a power plant, with a fall of 48 feet and a capacity of 1,000 horsepower.

The South Fork of the Santiam River at the city of Lebanon runs the electric
lights, a gristmill, a planing mill, and a paper mill. About 250 horsepower is used.
A portion of the water is diverted by 14 miles of canal to the city of Albany, where
it has a fall of from 28 to 35 feet and develops power for 1,000 electric lights, two
gristmills, chair factory, iron works, woolen mills, grain elevator, and an ice factory.
At Waterloo there was an available head of 30 feet, giving 200 horsepower for a
woolen mill which was burned in 1899.

The Thomas Fork of the Santiam at the town of Scio furnishes power for electric
lights and a gristmill. This stream heads near the west boundary of the forest
reserve.

Squaw Creek is used for irrigating 1,500 acres of land in T. 15 S., R. 10 E.;
also runs a sawmill.

Metoluis River is used for irrigation by settlers in and out of the reserve.

Mill Creek furnishes power for sawmill. Has a small flow, but is well situated
for irrigating. - .

Shitike Creek is water supply for the Warm Springs Indian Agency. It runs
pumping plant, electric lights, gristmill, and woodworking mill.

White River furnishes power for Fryer’s sawmill. It will also run power plant
for electric lighting The Dalles. A plant is in course of construction 4 miles below
Tygh and 25 miles outside of the reserve. The stream is also used for irrigating
the Oakgrove and Juniper Flat country.
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DESCRIPTIONS OF TOWNSIHIPS.
TownsHIP 5 SourH, RaNcr 5 Easr.

This township lies on the western edge of the reserve, well down the west slope
of the range. Across its northeast corner flows Clackamas River. The surface is
composed of steep ridges and deep gorges cut by northward-flowing branches of the
Clackamas. Its soil is rocky and sandy, the litter and humus light.

The timber at lower altitudes is of good quality and size. On the high bench
lands, such as those in sections 20 and 29, the trees are stumpy, and under such
conditions Patton hemlock will average 50 feet in height, lovely fir 60, and noble fir
100. About 10 per cent of the timber is diseased. The average stand of timber on
the timbered area is 14,600 feet per acre.

Classification of landsin T. 5 S., R. 5 E.

. Acres.

Total area - . ... . 22,983
Timbered area ... ..o e e 22,933
Burned area - .. it 50

Stand of timber species in T. 5 S., R. 5 E.
. Feet B. M.

4 03 ) PP 333, 577, 500
White PIne . - .o oot e e eieeieieeiaanas 3,835, 775
Noble fir ......_.. E e e e ieoa- 66, 715, 500
Lovely fir ..........._. R 6, 671, 550
Red T . o e 200, 146, 500
Mertens hemlock - .o 26, 686, 200
Patton hemlock. . ..o e 6,671, 550
Red cedar ..o e 23, 350, 425

Townsaip 5 SoutH, RANGE 6 Kast.

This township lies on the west slope of the range. It is traversed by the Clack-
amas River, flowing northwest. Its surface is very broken, consisting of gorges cut
by branches of the Clackamas, with ridges separating them, and the narrow valley
itself. The soil is rocky and the litter and humus light.

All over this township are found excellent wild cheat, rye, and other forage
grasses, but owing to its inaccessibility it has never been used for a range. A con-
siderable area on the north is burned. Otherwise most of the township contains a
good stand of timber, the average being 13,300 feet per acre, with 10 per cent

diseased.
Classification of landsin T. 5 S., R. 6 E.

Acres.
Totalarea .. ... . .. ... ..o..... e aaane 23,312
Timbered area - - . . oo oo e cmccecaccaceccaacaaan 20, 782

Burned area . ... . ... cicecieeeacceceaccnctc e arnaaaan 2,530
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of broad plateaus of lava the slopes of which are drained by Shellrock Creek to the
Clackamas.
sections and an area in the southwest were burned many years ago and subsequently

This township lies upon the west slope of the range.

CASCADE RANGE FOREST RESERVE, OREGON.

Stand of timber speciesin T. 5 8., R. 6 E.

Feet B, M.

4017 276, 375, 000
White pine - ..o e 2, 763, 750
BUL0) o) LT 5 2,768, 750
Lovely fir oo 2,763, 750
Whitefir. ... ...l e e 2,763, 750
Red T .. e e 221, 100, 000
Mertens hemlock . ... .. eeeieeeeaaeaaaan 27, 637, 500
Engelmann SPruce - ..o 2, 763, 750
Red cedar .. e ieeiieaiaan 13, 818, 750

Townsure 5 SourH, Raner 7 Easr.

used for sheep pasturage.

The timberless areas are too high for agriculture.
on the timbered land is 6,100 feet per acre.

per cent.
Classification of lands in T. 5 8., R. 7 E.
Acres.

Total area. . ... ... 23, 040
THIbered ATeR. .-« n e 17,640
Burned area. . ... ... 5,110
Timberlessarea ... ... ... ... ... .. ........ e e . 290

Stand of timber speciesin T. 5 8., R. 7 E.
Feet B, M.

7 108, 205, 000
White pine. . ..o e 1, 082, 050
Lodgepole pine . ... 2,164,100
Do) o] (S i 5, 410, 250
Lovely i C . e eeiaieaaaaaan 5,410, 250
A S 5,410, 250
Subalpine fir « .. . 3, 246, 150
Red T e 70, 333, 250
Mertens hemlock - ..o . eiiaaa-. 10, 820, 500
Patton hemlock ... ... . e 1, 082, 050
Engelmann SPruce .. ... e 1, 082, 050
Red CeAar - - - - o e , 2,164,100

Townsuaip 5 SoutH, RANGE 8 East.

This township liec just west of the summit of the range, and is drained by Shell-
rock and Oakgrove creeks to Clackamas River.

Tts surface consists mainly

The soil is rocky, the litter and humus medium. The northern tier of

The average stand of timber
The proportion of diseased timber is 8

This surface consists of a high,
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. undulating plateau with little relief. The soil is rocky and sandy; the litter and
humus are very light. The forestis open, affording some pasturage.
The average stand of timber is 10,000 feet per acre, and 5 per cent of it is

diseased.
Clussification of lands in 1. 5 S., R. 8 E.
. Acres.
) Total area ... ... 23, 040
Timbered area . .. ... e e —mam—a—a- 20,810 .
Burned area ... 2,150
TIMDOIIESS AT€R - « . - oot ittt et et e aan 80
Stand of timber speciesin T. 5 S., K. 8 E.
. Feet B. M.

Total .............. L e e e et 207, 460, 000
White pine. . ... P e 8, 298, 400
Lodgepole pine ............. SR i 2,074, 600
Noble fir - oo i “.. 2,074,600
Lovely fir ... ... ... e e ettt 4,149, 200
White fir.. ... .o .il. e et 10, 373, 000
Subalpine fir. . ..o ieeeeeeaaann 8, 298, 400
Red fir. il e 124, 476, 000
Mertens hemlock .............. e am e ameeeeacemmnaann e 31,119, 000
Patton hemlock. .. ..o i 8, 298, 400
Engelmann spruce ..... e 4,149, 200
Tamarack -.... et eemeeeeneeeaeanaas [P 4,149, 200

Towxsarp 5 SouTH, RANGE 8% East.

This fractional township lies upon the summit of the range. Its surface is level
or rolling, and much of it is marshy. The soil is sandy, the litter light.
The average stand of timber is 11,300 feet per acre. Five per cent is diseased.
Classification of landsin T. 5 8., R. 8} E.
Acres.
Total area ......ccovvunnn.. e eaveetnra e eaaaann s 6, 340
Timbered area .............. M eeeceaaaeccienrtocaanearecaarsroananesn 4,980
Burned area ... ....oiiiiii i ieeaaaaiae 20
TINDEIIESS AT . . oo i ettt ittt ettt ae e aeaaeaaaeaaan 1,340
Stand of timber species in T. 5 S., R. 8% E. )
) Feet B. M.
TOMAL. - - e e e e e e et e e e 56, 070, 000
White pine . ... ..o ... e eereeeeaaeaaa. et 3, 364, 200
Noble fir ..o e 560, 700
White B - oo ettt e e 560, 700
Subalpine fir ... eiiiaaaan 560, 700
Red fir o eeemeeeeaeaeaas 33, 642, 000
~Mertens hemlock - ... i 11, 214, 000
. Patton hemlocK . oo e e e meeeeaaenn 1,121, 400
Engelmann spruce ......... e e n e e e aeeeameeeae e 1,121, 400
Tamarack ............ e e e e e emmeeeeamaana—ana S, 3, 924, 900
9479—No. 9—02—7 .
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