PLATES

PLATE I

TOPOGRAPHY AND FOREST TYPES OF SUSTAINED YIELD AREA
(CHAPTER IV)

Approximately 65000 acres of the 74000-acre sustained yield unit are
shown on the map. Most of the area is covered with a highly defective stand
of 300- to 400-year-old Douglas fir, aggregating more than 2 billion board
feet. Younger Douglas fir stands, varying from 60 to 120 years in age, extend
over 12000 acres, and premerchantable stands, I to 20 years old, cover
0000 acres. The youngest stands in block I have come in following clear
cutting; the older young stands have come in as a result of past forest fires,
small and large.

The topography in many portions of the area is extremely steep and
rough, elevations ranging from I 000 to 5,000 feet.
A motor road extends from the proposed mill site through block 9, and a
logging railroad has been built into block 2.
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PLATE II

OPERATING MAP OF BLOCK 2 (CHAPTER IV)
This map depicts in more detail one of the nine blocks shown on Plate
and shows in broad outline plans of operation under cable and motorized
I

logging.

The block comprises more than 6000 acres with a total volume of about
400 million feet of old-growth Douglas fir. The topography of the block as a
whole is steep and rough, but tractor logging is nevertheless possible on about
two-thirds of the total area. Cross-hatched areas indicate portions suitable
only for cable logging or for various combinations of skyline swinging and
drum-unit yarding, etc.

Under motorized logging, truck and tractor roads, represented by red
lines, take the place of about 39 miles of railroad spurs which had been
planned under the cable logging system. Resultant reduction in railroad
construction and operating costs are largely responsible for a saving in logging

costs estimated at about $2 per M feet b.m.
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PLATE III

ORDER OF ROAD DEVELOPMENT AND CUTTING ON SUSTAINED
YIELD AREA (CHAPTER IV)

in order to obtain the highest returns during each cycle, accessible and
gently sloping areas should be developed first, followed in order by rougher
areas. The map shows how cutting should spread rapidly throughout the
entire tract. The roads should be charged off against the current cut. Only
road maintenance will then be a charge against future cutting operations.
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PLATE IV

TOPOGRAPHY, TIMBER TYPES, BLOCK BOUNDARIES, AND ROADS
OF SUSTAINED YIELD AREA (CHAPTER V)
Blocks
to 5 contain heavy stands of accessible old-growth timber and
should yield most of the cut during the first 3 or 4 cycles. Blocks A to E
I

contain mostly young stands with some inferior old-growth. The development
of roads and enlargement of cutting operations should be gradual in these
areas. Fundamentally, the same criteria should control cuttings in old and
in young stands these are conversion to current income of investment values

in timber incapable of making further profitable earnings and reserving of
timber capable of yielding satisfactory earnings.
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PLATE V

PLAN OF FIRST TWO CYCLES INITIATING SUSTAINED YIELD

OPERATIONS IN BLOCK I (CHAPTER V)
When this area was cruised, trees more than 40 inches in diameter were
located as shown on the map (see legend). it is possible, therefore, to locate
on the map the boundaries of heavy groups which will yield 75000 to 200000

board teet per acre. These should constitute about half of the cut.

The

remainder should come from tree selection in intervening areas.

eroups selected for the first cycle cut require the least road construction
and are cheapest to log. Roads constructed during each cycle are charged
off to current expense but serve gradually to establish a complete road system.
Slash on the clear-cut spots can be readily burned. Most of the scattered
tree-selection slash may be left to decay to improve soil conditions and help
keep down vegetation competing with tree growth.
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PLATE VI

LOW QUALITY TIMBER DEVELOPS FROM UNDERSTOCKED YOUNG
STANDS

Wide-spaced regeneration on clear-cut areas will develop into
worthless "wolf trees." Sufficient density may later be attained when these
trees provide an abundant seed fall on the open area, but productivity of the
soil will have been lost for several decodes. (F. S. Neg. 273703.)

Partially stocked area. Trees at margin of opening will have
persistent low branches and will produce low quality timber. (Photo by G. R.
Ramsey, 1931.)

Worthless timber produced in sparsely stocked stand 64 years old.
(F. S. Neg. 195022.)
trees.

These older trees grown in very open stands are valuable only as seed
(F. S. Neg. 228118.)

Older timber. Although now appearing dense the quality is still low
because of insufficient early density of the stand which is about 250 years old.

PLATE VII

THE EARLY STAGES OF STAND DEVELOPMENT.

CLEAR TIMBER

DEVELOPS ONLY FROM DENSE REGENERATION
(SEE ALSO PLATES VIII TO X)
Mixed conifer regeneration, including Douglas fir, in small opening.
Note the trees growing well under the crowns of old trees and the short side
branches. Early natural pruning may be expected in this stand. (Photo by
W. W. Ashe, 1899. F. S. Neg. 11800.)

Reasonably dense regeneration in the open, about 20 years old.
Branch deadening and clearing of the trunks will be somewhat slow on the
largest trees. (Photo by e. R. Ramsey, 1931.)
Young conifer stand about 35 years old, mostly hemlock. Natural
pruning well advanced. (Photo by E. 1. Allen, 1900. F. S. Neg. 10145.)
Middle-aged Douglas fir stand about 100 years old. Natural pruning
is completed to about one 32-foot log length. The timber is still of low value
for immediate utilization, but under selective management trees removed will
yield poles, piling, and common lumber. An amount equal to the growth (15
to 25 per cent of the volume of the stand) may be removed each decade, the
best trees Leing reserved for future growth. The reserved trees having been
cleared of branches from this stage will lay on clear, high-value wood on the
butt logs. Fifty to one hundred years of. additional growth on selected
specimens will be necessary to produce veneer logs, and in the meantime
cuttings will yield profits each cutting cycle. (Photo by F. G. Plummer, 1910.
F. S. Neg. 27580.)
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PLATE VIII

OTHER EXAMPLES OF CONIFER STANDS APPROACHING MIDDLE
AGE IN THE DOUGLAS FIR REGION. NO CUTTINGS HAVE
BEEN MADE IN THESE STANDS

Pure western hemlock stand about 63 years old. Owing to the more
rapid decay of its dead branches the trunks are practically clear at an earlier
age than were those in the Douglas fir stand shown in Plate VII C. The stand
will soon begin to lay on clear wood. Note debris on the ground from natural
thinnings. (F. S. Neg. 293000.)
Mixed stand of Sitka spruce, western hemlock, and Douglas fir about
80 years old. Note the extreme density of the stand. Formation of clear
wood, outside of the knotty heart, has begun on some trees well in advance
of the time usual in pure Douglas fir stands. (F. S. Neg. 295207.)

Open-grown Douglas fir stand about 66 years old. It appears
improbable the trunks will be cleared and ready for producing clear wood
even at I 00 years of age. (F. S. Neg. 222981.)

Young Douglas fir stand about 50 years old showing debris from
natural thinnings. This contrasts with European stands in which regular thinnings prevent such losses of timber and keep the forest clean of debris (see
Plate Xl). Density of the stand has brought about early death of side
branches. (F. S. Neg. 217648.)

PLATE IX

DEVELOPMENT OF MANY-AGED FROM EVEN-AGED STANDS
In the later development of such stands as shown in Plate VII, C and D
and Plate VIII, the even-aged forest of whatever species is usually invaded on
good sites by an understory of shade-enduring trees. This gradually introduces many age and size classes, and stands not already composed of several
species in mixture usually become so. In the mixed many-aged stands regeneration continues to come in wherever an opening occurs or the crown cover
is broken. Species such as Douglas fir and the pines which cannot regenerate
under the dense crown cover gradually drop out of the stand. Neither does

regeneration of spruce and cedar readily become established under these
conditions, and the forest tends after several hundred years to be made up
largely of hemlock and balsam firs. Selective management including a reasonable application of group cuttings, provides opportunity for all species to
persist in the mixed stand.

Understory trees beginning to develop in a hemlock-balsam fir stand
about 80 years of age. (Photo by A. G'. Varela, 1911. F. S. Neg. 95450.)

Understory about 25 years old under mixed stand already many
aged. (Photo by Gifford Pinchot, I 897. F. S. Neg. 808.)

Hemlock developed from understory to occupy a prominent place
in the forest with Douglas fir. The finest quality Douglas fir is found in such
stands. Selective management here begins with removal of merchantable
windfalls such as the large prostrate trunk covered with shrubbery and young
hemlocks but still sound. Selection also extends to large trees such as the

Douglas fir at the right and to groups of such trees leaving most of the
hemlock and the less mature Douglas fir to increase in value from volume and
price increment. The large mass of debris on the ground would be a serious
fire menace except for usually moist conditions of the Forest climate. Utilization of the merchantable windfalls and the larger trees before they are added
to the debris will gradually clean up the forest floor while preserving the forest
climatic conditions. (Photo by A. G. Varela, 1911. F. S. Neg. 95445.)

Understory of hemlock and balsam firs from 2 to 12 inches

in

diameter and about 100 years of age under old silver fir. After removal oF
the large tree and after a period of about 3 years to become adjusted to
changed conditions of crown space and root competition, the understory
trees will grow rapidly. (Photo by C. F. Todd, 1928.)
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PLATE X

TYPICAL PROBLEMS MET IN SELECTIVE TIMBER MANAGEMENT

A. Group of large Douglas firs averaging 50 M bd. ft. or more per acre.
The growth on the group (as shown in table 20) may be expected to be slow;
the growth of the forest as a whole would be little impaired by removal of this
group, and very little small timber would be destroyed. The stand would be
cheap to log and the conversion valuesand consequently the capital recovery
would be large. For these reasons the group would be suitable for inclusion
in early cuttings. (F. S. Neg. 3257 I.)
B.
Even-aged, mature Douglas fir, southwest Oregon. The wide range of
sizes permits light tree selection besides taking out here and there a heavy
group. (Photo by Tom eill, 1924. F. S. Neg. 191389.)

C. Valuable large western red cedar surrounded by a stand of silver fir.
Since the latter is at present of low or negative value, individual tree selection

of the cedar is indicated. The silver fir stand will be in good condition for
further growth pending the time when demand for the species in the pulp and
paper industry or for other uses becomes more acute. (Photo by C. H. Pork,
1917. F. S. Neg. 30576A.)
Douglas fir tree 31.6 inches in diameter showing limbiness of dominant
trees that originate in scattered stands filled in later with other trees. Millions
of such trees are being produced on the understocked extensive clear-cut areas
now present in the Douglas fir region. Whenever cuttings are necessary in
stands containing such trees and log or lumber markets will absorb the low-grade
material in them and repay operating costs, they should be removed because
they do not provide a foundation for growth of much value. Surrounding trees
will then have a better chance to develop. (F. S. Neg. 214960.)

Large rough old-growth spruce. Since such trees are not growing
materially in volume or value, early removal from the stand is indicated.
(F. S. Neg. 284264.)

Mixed stand of many ages and sizes with very few decadent trees.
Selective operations may include taking out heavy groups supplemented by
sparing tree selection of inferior trees, if possible, leaving the main stand to
develop.

(Photo by E. T. Clark, 1909.

F. S. Neg. 84201.)

0'. Pure hemlock stand of many ages and sizes. On account of low
value of hemlock now it may be advisable to defer cutting entirely at least until
more valuable stands have been cut over. When cutting begins tree selection
will often be the approved method because smaller sized hemlocks will respond
promptly to release. In other cases it will be desirable to cut groups and introduce other species by wide-spaced planting. (F. S. Neg. 265202.)
H.
spruce.

Early selective cuttings near Olympia left a stand of hemlock and
Although the initial cuttings were too heavy, the stand was left in

quite productive condition. (Photo by M. Rothkugel, 1910.

F. S. Neg. 87851.)
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PLATE XI

COMPARABLE SCENES IN MANAGED FORESTS OF EUROPE
Young European stands do not surpass those of the Douglas fir region in
quality except that inferior trees have generally been removed in thinning. A
good thinning practice forestalls death of trees in natural thinnings and
prevents accumulation of debris and development of fire hazards. Early thinnings are not generally feasible in the Douglas fir region, but in some instances

such as pulpwood cuttings in farm woodlands, could be economically performed. Where intensive care is possible a large increase in utilized volume
is probable.

Regeneration after group cuttings
Munns, 1924.

in spruce.

(Photo by E. N.

F. S. Neg. 240085.)

Selectively cut silver fir hauled to the roads, Black Forest, Germany.
Note density of remaining stand. (Photo by E. A. Sterling, 1903. F. S. Neg.
43025.)

Spruce forest in Germany. Note low stumps of trees removed in
thinnings and absence of debris. (Photo by Alfred Gaskill, 1900. F. S. Neg.
195928.)

Spruce forest managed by group selection, Black Forest, Germany.
Cordwood has been removed from the older groups. Photo by E. A. Sterling,
1903. F. S. Neg. 43024.)

Excellent road system allows
Silver fir, Black Forest, Germany.
frequent cuttings. (Photo by E. A. Sterling, 1903. F. S. Neg. 43026.)
Windfall area, Black Forest, Germany. These are not uncommon,
but the permanent road system permits immediate salvage of down timber.
(Photo by E. A. Sterling, 1903.

F. S. Neg. 43019.)

PLATE XII

THE EFFECT OF FIRE ON THE FOREST

View within the mapped area of figure 20. The area in the foreground was clear cut prior to 19 0 and has grown up to worthless hardwood
brush. The lower slopes were clear-cut, slash-burned, and have since been
swept by fires. The slash and subsequent fires penetrated the timber on the
upper slopes and have killed most of it. Prior to 1905 this entire area was
heavy old-growth timber such as shown by Plate IX, C. Extensive clear
cutting and fire have destroyed productivity for the time being. Some 50
years of intensive fire protection with possibly some planting operations will
be necessary before selective cutting operations (thinnings in this case) can
bring in any income from the area. (Photo by G. R. Ramsey 1931.)
Crown fire originating from land clearing swept this area in

1902.

The snags still standing are from 4 to 6 feet in diameter and still contain some
sound timber. On a developed forest property immediate salvage would

have averted most of the immediate loss but not the loss of productivity.
Successful fire protection has resulted in development of an excellent young
stand now 40 to 50 feet tall. The standing snags still constitute a serious fire
hazard to the young stand. (Photo by G. R. Ramsey, 1931.)

PLATE XIII

LOG GRADES PRODUCED BY TIMBER OF VARIOUS SIZES AND
CONDITIONS
Clear grade logs from large timber (excepting the two logs in center
and right foreground). These can be obtained only from large, fully matured
timber such as shown in Plate IX, C. These logs will yield a large percentage
of clear grades of lumber as shown in figure 3-B. The log in center foreground
is of the rough grade and will yield only the lower grades of lumber. (F. S. Neg.
244951.)

Medium grade logs from younger timber. These logs will yield a large
percentage of No. I common lumber. (See fig. 3-D.) (F. S. Neg 244956.)
Cross-section (at stump cut) of a 150-year-old Sitka spruce, diameter
60 inches. This tree grew at an average rate of 2 inches each 5 years throughout

its life and still maintains a rate oF 2 inches each 12 years. This illustrates the

practicability of holding selected trees for further growth after they have
attained an age and size when only clear wood of high value is being laid on
the butt log and sometimes the second log as well.

PLATE XIV

RECENT MECHANICAL PROGRESS IN FLEXIBLE, MOTORIZED LOGGING
EQUIPMENT MAKES IT FEASIBLE TO PRACTICE INTENSIVE

SELECTIVE MANAGEMENT IN THE DOUGLAS

FIR REGION

Spruce-hemlock type; the removal of one large and one small tree
has left a sufficient stand to make fuli use of the soii.

(F. S. Neg. 293003.)

Sitka spruce tree, 750 years old, lIft. 9 in. d.b.h., scaling 60 M bd. ft.
Scribner scale. First log 110 inches, top diameter, was skidded with 75 h.p.
tractor and hauled to log dump. This shows the flexibility of modern motorized
logging methods. (F. S. Neg. 293002.)
Pure Sitka spruce stand about I 80 years old, with volume of about
80 M bd. ft. per-acre.

Selective cutting within the same stand has left a residual stand of
about 55 M bd. ft. per-acre.
Tractor, equipped with bulldozer, building road through a small opening in the forest. (Photo provided by 'The Timberman,' Portland, Oreg., 1930.)
Tractor (75 h.p.) with fair-lead arch taking out cedar logs. This machine
has been skidding to logging trucks a gross volume of 83 M bd. ft. log scale per
day. Loss from defect reduces the net output to about 50 M bd. ft. per day.

Many-aged mixed forest of cedar and hemlock in the background. (Photo
provided by "The Timberman" Portland, Oreg., 1933.)

PLATE XV

A MOUNTAIN WATERSHED
Although this report deals only with commercial timber production the
values in recreation and other forest uses should not be overlooked. As selective
management retains a heavy forest cover broken here and there only by small

openings, beauty of the forest and its values For wildliFe are fully preserved.
(Photo by C. F. Todd, 1928.)

