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Western Yellow Plne.

District Torsatar,

Portland, Ore.

Dear Sir:
Refercence 1a made Lo your letter of April 27:
vmile Rright's report 48 not, as you say, in ghape for

publication, it contning a grest amount of data from whioh I am
gure an excollent monograph on western yellow pine in Oregon can
ve nrenardd. The completion of this study wes desipnated in the
1igt of approved projects for your Pigtrict as the most important
to pe undertaken during the present year, and T shall be much in-
terested to see the Tinal raporte. Tn preparing this, it strikes
me that it would be well to discugs more Tully then ig done in
gither Pright's or Yunger's reports the nossibility and the ad-
visabllity of converting uneven-aced atends of vallow nine into
even~aged gtands. The intolerance of the tree and the fact that
in partz of 1lts ronge it occﬁrs in lorge, even-aged groups coom to
indiente that the tree is adapted to managemnent in even-ared stonds.
PMoubtless hehter yields counld be ohteined from shandg of this char-
acter, thile the change from ummvenFﬂged to even-anpged stands in
your District may not bve praocticsble at the presspt time and may
involve risks in securing good reproduction on cub-over arcas, 1

feel that this phase of the management of the gpecies deserves

aerious stuly.
e Very truly ywﬁ’s b orErlLEY.

Aandatont Raveatar
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#* wgtudy of the Growth of Yellow Pine in oregon,w by G, A, Bright, April 6, 1912
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE
DISTRICT 6

gnoleosure with

859
Tree Studies, D=6,
lestorn Yellow Pine,
427112 -

BECK BUILDING
PORTLAND, OREGON

_Pinus ponderoesa

Forest Supervisor,
April 29, 1912.

Dear Sir:

During the past two scasons a gilvical and growth
study*of western yellow pine has beel in progress past of the
Cascades in Oregon, ond the compilation oi the data obtained
in this study has now beon completed. A full report on yel-
low pine in Oregon, whieh it is proposed %o ispue as & Forest
Service publication, is now jn preparation in this office.

The volume btables resulting from thig study (either the Kla-
meth, the Austin, the Tooking Glass Creek or the Blue Mountain
volume tables for waestern yoellow pine) were sent you some ‘time
ago.
I think that you may be interested in some of the
sonclusions in regurd to the growth and yield of this species
which this study has prought out, which may be briefly stated

ag follows:

1. Yellow pinc in osstern and central Oregon ig an ex-
tremely SLlOwW-growing trea, but its growth is very clogely de-
pendont upon climatic and soil conditiong, Where the conditions
are favoraoble, average oarly diamster growth may be twice, and
height growth three times, as fast as in anparently the same
class of timber where the condi%tions are Bevero.

2. The following table shows the ages at which trees
recch o diameter &t breast height of 12 inches (the usuelly
accepted lower limit of merchentebility) ond at which they
become 30 inches ( a good size for the ordinary commoercial
tree) for several typical localities:

The age at which the aversgo tree in the virgin
woods reaches 12 inches and %0 inches in diometer at breast
height for several tyoical localities ig'Oregon:

: 1Age at which saverage
Locality :troe bocomes:
$12"D.B.H. 50"D.B.H.

Lapine,Crook Co.(unfavorable gite on pum: .
ice flat of Deschutes basin) : 116 . 290

P, Xlamath,Klamath Go.(§ood gite on

slovwe gouthern Cascedes ¢ 76 ; Re8
Embody,Lake Co.(dry,unfavorable gsite on : :
central Oregon ridge) : 112 ¢ 402
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TABIE I (Continued)
Austin &_Whitney,Grént and Baker Cos.

“n

Dry exposure of Blua Mts. 3 111 450
Mill Cr.,Crook Co,(fair northerly expo-: :
sure in Bluo Mts.) : 103 . 335
Palmer Jc.,Union Co.{good situetions in: :
coves in Blue Mts.) . 86 :C. 312

3 An analysis of the growth deta shows that in the un-
favorable sites growth is slower but it is continued very much
longer then on the good gites, the tree evidently attaining a
certain size on all sites, even if it takes longer, before act-
ive growth is stopped. Hence there is less proportional dif-
farance between the diameters on good soils and on poor soils,
with old troes than with young troes.

4. On situations bordering the desert, where conditions
are unfavorable, height growth is vory much less, but not neces-
sarily dismeter growth, which in such situations is often as
rapid as on good sites.

5% The factor which seems to affect growth particularly
ig available soil moisture (provided the drainage ig good). In
the more humid locstions, as on the rainy side of the ridges,
on north slopes, and in coves, growth is at its best.

6. The maximum moan annual height growth is attained
usually at an age of 9B to 120 years, while the maximum mean
annuel dismeter growith is ettained & fow years later. The
moximum current height growth is attained usually at an age of
about 55 Lo 75 years, while the maximum current diameter growth
ig attained on the average 10 years later.

s The growth of a tree is proportionally faster the
more space it has, up to & certain point, above which there is

no increuss.

The following summary table shovs the total height
in feet and the diameter at breeast height in inches at various
ages, for a number of typicel localities in Oregon. These
figures do mnot attempt to show comparetively the rate of growth
in the several parts of the State, but esch is & sample of the
growth under a certain set of conditions, and each is indicative
of the growth under these conditions.
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TABIL IT

Avercpe diameter at breoast height and average total
height of trees of various ases for sevoral localities in Cregon.
T fobal hee Of Trees, Years

Locality * 100° 1500 200) 250; B0O; 55G. 400

Toine Grook Co. Soil  Dism.: 9.6]17.9(22.2 27.4|50.6| 83,2 |25.5
Qggngumice;climate drgL_Hgt,:#EQ__mgi_”_ggm 111 (117 (121 [122
Fort Klamath. Soil fair;Diam.:17.1| 24.5 28,2 51.2(5%.8|56.358.5
punice;elimate gooql____jﬁLJnggmﬁmgg__;gg‘ 114 {118 |1&1 124
Odesse,Klamath Co. Soil Diam. :1%.9| 20.0] 25.8 26.5128.8(30,9|385.C
loam; oclimate good. Het.: 69 92 | 106 |114 1118 |1R1 124

8isters,Crook Co. Soil Diam.:12.1|17.8| 22.2|26.0|28.8 3U.5|32.6
sand; c¢limete dry. Hgt.: B9 79 88 N 92 93 99
Embody,Lake Co. Soil Diam., :10.5/16.1{ 20.1 23.1125.5 27.829.9
pumice; climate dry. Hgt.: 69 80 91 97 1103 (108 |119

Metolius Cr.,Crook Co. Diem.:13.1119.1 0%.6:27.1150.0132.2|35.8
So0il loam;climate good. Hgtti‘§§”hm§§_m};§“ﬁ}géu#}§§*_150 130 _
Meadow Lake,Klamath Co. Diam, :13.3] 19.3| 25.9 26.5|28.8 50,7 9%,

So0il & climate fair. Hgt.: 69 92 | 106 [114 1118 121 |124

Pamareck Cr.,Yasco Co. Diam. 114.6| 20.5| 84.0 P6.2:28.1 290.7131.0
5041 & climate fair. Hgt.: 70 g5 | 106 {108 1109 1109 108

Austin & Fhitney,Grunt Diam. :10.8| 15.7 19.41282.2124.4|26,5|28.8
& Baker Cos. Soil loam, C

ATy exXnOSUre. Hpt.: 58 | 86 |100 [110 |115 [117 [119
Polmer Jo.,Union Co.So0il Diam.:14.1 19.4| 22.7! 25.5129.0|B2.7|34.1
& climate excellent. Het.: 79 | 104 | 115 119 |12l 122 11295

Winlock,Wheelor Co.,S0il Diam.: 9.9 15.2] 19.0| 22.7| 26.4| 30.0 Soplt
loctan, sxposure Gry. lighe: - - - -

Miil Cr., Crook Co. Soil Diam.:11.6/17.6 22.0;25.6i28.4 30.6|3
loam, exposure north. Het.: 66 88 | 107 {118 t124 | 126 |1
Parkor's Mill,Morrow Co.Diam.:10.2 15.8 50.2] 24,21 27.8] 30.8|5
3011 loam:;climate fair. Hgt. - | - - P -

vield. The future yield of gtands cut over now by the
solection system are sO devendent upon a number of factors, that
cannot be definitely measured, such as iperecsed growth alter

cutting, mortality of the reserved trees before the next cut, etc.,

that it is aifficult to predict precisely how much future growth
will actually be sccured on land cut over now in yellow pine tim-
ber sules. —

From the data at hand it is not possible to predict
what diameter limit will give the largest returns in the long
run, or what length of cutting cycle is the most desirable.
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Tike the growth of individual trees, the futuro yield of stands
is extremcly variable, dopending, of course, uUpon the rate of
growth of the individual trees in thet locality and also largely
on the density of the stund lef%: after cutting.

Table III shows the probablo amount of the second cut
and the mean annual growth per acre for several typical locali-
ties after they have been cut over by a selection cutting, con-
ducted according to Porest Service methods of marking, it being
assumed thot the second cut is mede by the same metiiod as the
fipst and after a lapse of 60 years, that is the cutting cycle
is 60 years. Theso figures may be taken as representative of
tho actual productivo capacity of yellow pine lend where the
stand is ot lecst moderately well stocked, and thoy &re conserva-
tive since no sccount is taken of the increase in the growth
sfter the first cutting. I think you may find thom of value in
ascortaining the potential yield on similar land in the yellow
pine type of your Porest, particularly for determining the value
of land for forest purposes in accordence with letter (1,,80ttle-

ment) of March 18.
DABLE ITI

Predicted future yield of yellow pine gtonds cut under
the selection system on & cutting oycle of 60 years, for several
gomple localities in Qregon.

TOriginal Left  Future Hlean
. gtand standing peri- Annual
Locelity . £4.,B.M, after odic growth
: * cutting out ft. feel

£4.B.M.% B.M. B.M.

Crawtord Cr.,arant Co. Bxcellent :
south and west pine slopes on 3
Baker . P. sale areu in Blue Ma: 22,426 6,028 6,672 111
Tooking Giass Cr.,Union Go., D=cels

lent situations in coves in Blue : , )

Mountains. . 28,208 5,221 7,631y | 2065
Tinlock,Wheeler Co. Foor guality :

timber,south slones in Blue Mts. 3 7,110 1,387 4,468 74
i1l Greek,Croock Co. Fair north-

erly slopes, Blue Mountains. . 23,041 6,068 9,123 152
Tmbody, Lake Co. Good stand on ox-:

posed centrel Oregon ridges. . 21,744 3,910 5,305 88
Tapine,Croolk Co. Unfavoravle pum-:

on 80i1 ®ite in Deschutes basin.? 15,249 4,663 5,075 51

Klamath region,Klamath Co. nxcel-:
1ent sites on foothills gsouthern :

Cagcades. . 32,612 2,118 5,9%2F 202
Odesso,Klamatn Co, Good gite nesar:
Pelican Boy on Moore sale area. : - 2,747 7,133 119

*The figures for the yield are Tatner Nigh becouse in using vol-
ume table no allowance 1is made for defects or preakage ,and the
measurements are mado in fully stocked stands.

Loutting to a rigid 20-inch dismeter limit.

4
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Full reports, one dealing with the growth and one
with the yield of yellow pine in Oregon, have been prepared
in which are included detailed tables of dismeter, and height
growth, and of yield for each of the localities in which data
was taken. If you or any of your Forest officers dssire to
see either of these reports, I shall be glad to send them to
you on loan for a fow days.

Very truly yours,

/2 of .
”(5, Q’//) btcol ol

Assistant Districet Forester.

il —
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Dear Sir: & o
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I enclése herewith & copy‘gﬁfﬂif Bright's
reporg<on the growth o; western yellow pine in Oregon.
As you know, this report is the result of the two sea-
sons' study of yellow pine in the state, and is based
on a very large number of measurements. This repoxrt,
as you will see, is not intended for publication, but
is designed as an office report to include as a basis I
of reference in tabulated form all the growth data |
which we have obtained on this subject. I think you
will be interested in the side study ﬁescribed on

pages 61, et seq., in which it has been attempted to

demonstrate that the young trees now are growing at
the same rate that the 0l1d trees did when they were i
young. This was necessary in order to prove that the
virgin yellow pine forests have been iﬁ the past, as '
/ ,,u,_f vyl G s % ey !
it .éer'Ef -W-/l/lo? 4 /7/ z%z

ﬂw
6’ e /2
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The Forester.

their present condition indicates, true selection for-
ests composed of meny age classes. Another interesting
side study discussed in this report, on pages 88 et seq.
is the crown space study, in which it was attempted to
% show that the rate of growth increases with an increase
in the available space thet the tree has. The results
show this to be the case, but the figures are not regu-
1lar enough to demonstrate any conclusive laws as to what
the interrelation is between the crown space and the
rate of growth.

I am also including a discussion by Mr. Mun-
gégﬁof the yield of yellow pine stands in Oregon, based
upon the growth data included in Mr. Bright's report,
and upon a large number of stand measurements. In work-
; ing up this yield daets it was hoped that some coneclu-
sions could be reached in regard to the relative merits
of various lengths of cutting cycle'and of various den-
sities of cutting, but, as you will see, the tables
point to no final conclusions, becguse there are & num-
ber of factors, fully discussed in this report, which
I it ig impossible to fully take account of. The yield

| figures have decided value, however, in showing the

L L gk a d T Y T E T BT T W TN T T ST s o )
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. comparative growth on different classges of land and in

defining the range of growth under average conditions.

As you know, as a result of this study, and
based to some extent on these two reports, & monpgraph.
on western yellow pine in Oregon, designed for publice-
tion as a Forest Service circular or bulletin, is now
being prepared by Mr. Munger, end I hope will be ready
to send to you before many weeks.

Very truly yours,

B, W

Enclosures Acting District\Forester.

TR
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1

During the summer of 1911 the field study of we:utern
yellow pine, begun in eastern Oregon & yovar ago, was cont.nuod,
the work being oconcentrated on parte of Oregon wihiech had : ot
beon oovered the previous year. It 1s hoped that suffic’ent
silvical and growth data on thie species have nov been ob.ained
in Oregon to meot the present requirements in fowest mana oment.

The spesial obJects of the season's work were t-
gathor date showing the rate of diameter, heighv, and volime
growth of yellow pine, which, in conjunsiion with stend duta
and reconnaissance estimates, will meke it - ssibie Y0 deter-
mine the yield of pure stends of this tree, and thue be useful
in plseing the Wational Forests on an intellige: i sustained
yield bagis.

Orgenization of Party.

The £ield work in connection with the study was done
by three orews of three men each, cach crow conclgting of a
Foraesl assistant and two field assistantsz. The je Crews Were
in the field spproximately three months cach, during which
tinme the stumps of 4,997 yellow pine frocs were snalyzmed.
Volums and stond date were also gathered during uart of this
time, but the discussion of these subjects will not be in-
" oluded in this report, which will be confined siricetly te
growth.
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‘Region Covered.

The field study wes conducted in twenty differen; looali-
ties, on, or in the vieinity of, lNational Forests east of “he
crest of the Cascades in Oregon, in representative bodies of vel-
low pine timber where yellow pine formed at lesst €0 perce..t, and
more often 100 percent, of the stand.

As the date ocould only be obtained where logging opera-
tions hed recently been or still were being put in progres: , 1t
wag not always possible to find suitable looalities within the
Eatiopal Forests where the desired data could be gathered, bHut
in suoh cases the physical conditions of topography, soil cnd
¢limate were so similar to those on the nearest ad jacent Forest
that there could be little material difference in the rate of
growth of the trees.
tracts.

Fach area worked in whose physicsl and forest co: litions
were homogeneous throughdut has been called a "Tract", givea an
appropriate name, &nd the data in each tract kept separatelr and
worked up separately, ss it was correctly anticipated that :ash
ilogality would reveel distinet charceteristics of growth. ‘hanges
in exposure or soil were sufficient grounde For differentis iing
tracts. Thus it sometimeé ccowrs that there is more than c:e

traet in the same general region.
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Oceurrence of Yellow Pine,

Yellow pine in cagtern Oregon ocours on distinc
types of soils, zs follows:

1. Yumice soil.

2. Gravelly or sandy soil.

3. 8o0il from decomposed volsanic
- rock. ‘

A1l the soils are of voloanic origin and it is their phys. =al

rather than their chemical properties which distinguish
from one another. The pumic snd gravelly or sgandy soilg ¢
the results of violent voloanie eruptions. They were expc
from'ﬁhé craters of volcanves to great heights and some ol
lighter particles drifting on the prevailing winds did not
to the ground for meny miles. 'They consiitute the pumice
of the present dsy. The heaviex partieles, on the other b
naturally fell sooner %o the ground, and they form the grs
1y or sandy soils close around the bases of o0ld volcanoes.
course the gravelly, sandy and pumice soils all grade into
other imperceptibly, depending upon the distance awvay from
mountainq that was thelr source,

In the case of the Blue ¥ountaing, there do not
pear to héve been any violent voleanic outbursts such as w

common 2t one time in the Cascuades, The soil 48 the resul

the siow deeomposition of lava which in times past broke i

eracks and grevesses in the earth's crust snd flowed out o

the 0ld sedimentary roek which it buried for often geveral

dreds of feet:
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;' ‘
The regions in which growth ds: . L 3 been obtained

have been grouped together according to “:e ¢vove described
goil clasgification.

Five tracts were visited in th. region oharaate;~
ized by a pumice soil. They heve been named he Lapine
Traot first, the Lapine Trzet seacnd, the Der hudes River
ﬁraot; the FPort Xlamath Traect and the Bend Pr.c%t. The
Lapine first traot and the Deschutes River tra;t were in
T 22 8, R 10 B,-%7 and the Lapine second wract was in 7 23 2y
R 10 E -7, fThese three tracts were mo very similar that
the following descxription wiil be applicable tc all of them.

' The absolute altitude above se. level was beiween
4200 and 4300 feet. The topography was ilet with very Pew
creeks. There is ar snnual:precipitetion of ebont 20 inches
which is guickly absorbed by the loose punioe 501l, and al-
wogt as readily given up again when the oummer drought be-
ging. Thies pumice soil is maid in this regioca +o lie for
a depth of about 4 feet. It is & very poor retainexr 6f
noigture and an indifferent agriculturel soil. The timber
is very old, overmature and.decadent. Svacessive Pires
have eateqﬁggto the butts of the trees ali::i - the en-

trance of beetles end fungous diseasesz, which in logging

‘operations hap necessitated the bubting o about 30 per-

cent of the trees over 80 inches in dismeier. Denpity
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bffthe‘atand wes beléw the average, being sbout .2, Yel~
low pihe ig the only merchontable species. Short zorubbdy
lodgepole generally forms an understory which, with being
generally unmerchantsble itself, will also seriously in-
terfere with the subsequent reproduction of yellow pine,
eﬁfeoially after lumbering. There is no underbrusi on
the groﬁnd and only a very scanty grouni{ cover. TLepro-
duction ococurs only in patohes. Over the area as @ whole
1% i very poor and uncertain. It will never be pusoible
to graze this region mere than very llightly as the soil
gshifts readily under foot as one walks over it. 7% would
be very easy to stamp out all the ground cover and repro-
duction., Nanagement of the timber and of the grazing re-
gources will have to be very conservative, or the country
will become waste land.

The Deschutes River tract is in & better site
quﬁlity than either the lLapine first or second traats, he-
ing loceted on & bench 15 feet above the Deschutes River,
whicﬁ bounds ' . one slde of the tract. It recelves some
sub-irrigation from the river. It ig distont from the
Lapine first tract about one-half wile, und it is some
30 o 50 feet lower in its relative altitude above the

Deschutes River.
he Fort E}amath tract is locatbed about six
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miles north of Fort Xlamath on the mair road from For:
Klemath to Crater Lake and just south of the boundary

of the Crater National Park, T 6 5, R 32 E - ¥, The :iopog-
raphy is flat or very slightly rolling. fThere are ve y few
creeks, the drainage being mostly wnder drainage. The tim-
ber was a practically pure, uneven aged etand of yellow
pine. The tract was well stocked, large openings beiry
rare. Douglas fir, white fir, lodgepols and sugar piuo
form from 20 to 30 percent of the stand. The tiecs ni-
teined very large dlameters and heights and zlilough i1
general mature they were not deteriorating. Sunowbrush and %o
8 lesser extent manzanita were found over the cabire

tract, but nowhere as dense &g in the open arecuy. Repro-
duection of yellow pine was excellent, the spBoics mein-
talning 1ts own over the other species. Damage from f .re
and graziag was not important.

The Zend traet was in T 17 5, R 12 T ~ %, wiihin
half & -mile of the town of Bend. The relative oltitud.
above the Desghutes River was 100 to 400 feet, The tonog-
ruply was hilly without being generally very st.ep. S.ope
from O to 35 peroent foward the south. Climate dry an .
cold. ILiable to have heavy frost any night during fhe
summer. Soll very shalléw with poroug rock oulcroppin;

frequently. A very dry and unfavorable location Ffor t.ece
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growth. Timber ofithe poorest quality with often less
than 10 feet clear lengih, and having very large limbs .
Originel atend not more than £ to 2 H per scre. Typi
cal of the forests which border the degexvs. Trees ol
mediwm age with no discages of eny sorf, Density .1
or less. Juniper oceurs in mimture runnf .z up from

the depert. Underbrush consists of sagt rush &nd che-

mige brush. Good ground cover cof pras. nd weeds in

sprianz but in esrly suemer thoroughly ¢ 24 up and pul-
verized by heat, . ryroduction very po: ..
Region of Gravelily or Ssndy Scilg.

The trees of Tour different ir.ctz were stuidied
in the region claesified az having & gravelly o sandy
laoil; and these tracts will be known &s he Sisbers first
‘tract, the Sisters second tract, the Ode o Ilats tract,
and the Embody traat.

The Sisters first tract is loge od in T 15 S,

R 10 E - ¥, snd the Sisters seccnd traet 1 T 14 8, and
~on’ the line between R 9 end 10 E - W just Jong the
& boundary line of the Deschutes National F.egt. Both
tracts are very similar and w single desc :iption will
_;ééyvg the purpoge of both.

S

The topography over this region is level with
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few oreeks. The olimate is frosty and of little use for
agriculture., Hay, livestoek and dsiry product: rre the
chief rescurces. There is 18 to 20 iachcs of »ainfell,
which 1g nob enough to produce good tree growtu on the
loose easily dried out soil found here. e “imber is
yvounger and souander than was found growin: or the pumicc
soils, there being few defective stumps. “he density
wag aboul .3. Zellow pine constituted 1C. peroent of the
stand with no sdwixture of lodgepole. Azproduction is
not prolific dbut is ﬂetter than in the Former region au.
could probably be relied upon to regstock a seisntifieally
logged area: A little ohemise brush is iound snd the
ground ig covered with grass and weedg.= Jaly very light
grazing will ever be possible, however, beceuse of the
looseness of the soil. Little damage bas resulfed Lrom
Pires or inpects; probably partly becsuse the stand ig
not as old as the trees deseribed in the firast region,
‘and g0 they have not had time to pass through such &
large number of successive fires., Also the tr2es belng
younger, scars caused by fire would hesl over guickly.

e Odessa Flats tract is locaied gc ith of 0«

o]

sa station. The topography is flat or ciightly rollinz
with a very gredual slope toward the wountains. The area
studied included two benches with steep approsches.  Ywo

ghallow cenyons exist on the tract. The;r are wet only

]
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in spring. The forest is uneven aged and varie:. f:)m u pure
stand of pine to 2 mixed stend of pine, Douglas fir and white
fir. Some sugar pine end Libocedrus also occur: in emall num-
bers. The area had been cut over prior to 1911 and the re-
production of yellow pine favored as far as pos: ible. There
is very little brush on the tfact, but there is a8 good ground
céver of gracss and weeds. Reproduetion of yelliw oine is
feilrly good, but white fir and Douglas fir are on the Increase.
There has been practidally no dsmage fo the stand by recent
fire or fungus. Tome of the young trees Lave Leen attackedld
by mistletoe,

The Embody tract is located in ¥ 26 £, R 128 E ~ W,
The oountry rises rapidly from the level of the so-ocalled
High Desert, which is about 4000 feet above ses lavel,to
about 6000 feot. In & distance of 10 or I milas all the
gradations in flora from desert to virgin lore:t are pas.-
ed through. The aspect 18 southerly and -ihe drainage
toward the high desert. The climate is vory high and
frosty and the rainfall is at least 20 inc:i.s yoarly. T.e
timber is unoven aged but mostly mature, aitic: i xnot de-
cadont, and it is of somewhat less than svers; height nd
olear length. Density is sbout .3. On the ir ot studied,
- which comprised the stumps on exactly forty =c. as, there
were 4 to 5 sugar pine, 10 to 12 Doupglas fir, to 8 while
fir end 10 to 12 lodgepole. Ixceépt for these he stand

wag pure yellow pine. Reproduction over ths euiire trac:



REPRODUCED AT THE NATIONAL ARCHIVES

is excellent. Underbrush consists of slick leaf and chemise
brush. Ground cover abundant grass and weeds. No recoent
damage by fire or grazing.

Region of Devomposed Lava soils.

The scils derived from decomposed volcanic rock
are typical ¢f the entire Blue Mountain reglon where the
trees on several different tracts were studied, sund of
perte of ‘he Cescade range. The first seven of the trects
occurred in the Dlue Mounteine, snd were given the follow-
ing nsmes: the Whitney {ract, the siustin treot, the Talmer
Junction tract, the larkers 2ill tract, the Winloeck {ract,
the Ochoao Creelk tract, and the iill Creek tract. They
represent yvellow pine growing under & great variety of
conditions over fully one-third of ite natural range in
the state of Oregon.

A degoription of the different traots and their
exact location follows!

The Whitney traot, located in 7 10 8, R 30 B - W,
is about 1% miles north of the town of Whitney and is typ-
1eal 02 yellow pine otands u4g they are found on the Whit-
men National Forest. The Austin traoct, loosted In 7 11 3,
R %4 I <« ¥, and about 2% miles northeast of Austin, is sim-

1lar to the Whitney tract and will have the same description.
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The absolute altitude of these two tracts 1o
between 4500 and 4800 feet, that is, about 50O to 700
foet above the ;alley of the John Day river. The topog-
raphy is characterized by low hills whose southern and
western £lopes are generally longer than the northern
or eaptern, so that the drainage iz toward the scuth,
The climetic conditions sre average for thé region,
sreat eztremes in temperature between day and night and
gurmmer and winter, and a slight precipitation most of
which falls in winter. The soil, which 1s derived from
decomposed basaltio lava, varieg in depth with the
gteepness and height of the hills. In the bottoms aad
flate it i at least three feet deep and the trees here
grow to a large plze: IHigher up the soll ig shaellow and
the treeg ocorrespondingly short and smsll., In sunrmer
the soll, when it has become thoroughly dried out, is
very light &nd powdery. The timber is of excellent mer-
chantable quality. The stand is uneven aged and wneven
glzed by groups of trees. There zre likely to be at
least two or three distinct age clagses in every acre.
The atand has probably maintained its present volume
for several hundred years and would be cepable of rmain-

taining 1tself indefinitely if unmolested without in-
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crease or diminution in volune. The small timber is free
from defect and the large trees, although often badly
fire scarred, are usually sound for thelr entire mer-
chentable length, The largest trees are often stag-head-
ed, but this does not uwoually interfere with their mer-
chantable value, The Dendroctonous beetles are present
and ere becoming more numerous yesr by year, The densi-
ty of the orown cover was about .5 over the parts of the
Forest where stump analysis was csrried on. The stand
ls 100 percent pure yellow pine. There 1s no underbrush
but there is an abundant ground cover of pine gfaas and
weeds, Tuie reproduction is good, the smeedlings general-
ly coming up in groups and forming dense thickets in
which root and light competition is very keen and growth
sonsequently slow. Tae tract hue dbeen grazed, but not
in excess, Fire hums done little harm tv the merchsnta-
ble trees.

The ralmer Junotion tract lies in % 3 X, R 40 E-
i/, about 1 mile north of Peliter Junction and is typical
0f yellow pine ag it ocours on the sienashm National For-
est. The absolute altitude of the btruet is about %200
feet and 1t lies on & rolling platesu 40C to 500 feet
above the GrendeRondeRiver. The celimatio conditions
are about averege for the region, probably not guite as

cold or frosty es the Whitney and Austin regions. fThe

12



REPRODUCED AT THE NATIONAL ARCHIVES

soil derived from decomposition of basaltic lava is gen-
erally deep with considerable humus in its ocomposition,
and this fact coupled with the gently rolling topography
tends to hold the moisture in the surface layers of the
g80il rather than allow it to sink in or run off, so that
more moisture is available for vegetation. fThis probab-
ly accounts for the excellent height growth of the trees
in this region, The timber is of excellent merchentable
quality, better than the average for yellow pine and the
trees are young compared with those studied at Whitney
and Austin. As is typiosl of yellow piqe the stand is
uneven aged and uneven sized by groups. The denaity be-
fore logging was +3 %o .4. The stand had reached the
limit of 1ts productiveness when cut, so that its in-
ocreagse in increment from year to year was about zero.
Very little defect, casused either from insects or fungus,
was noticed( the trees being universally thrifty. Yel-
low pine formed at least 95 pereenf of the stand, larch
and Douglas fir composing the remaining percent. Sliok
leaf, chemise brush and huckleberry brush cccurred in
frequent patches over the forest floor, the presence of
these shrubs being good witness of the depth and fertil-
ity of the soil. Reproduction was excellent over the en-

tire region studied. Little or no damage from grazing

13.
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6r fire.

| “he Parkers Mill tract lies in T 5 &, R 26 - W,
about 1 mile north of the boundary of the Umetilla Waiional
Porest. The abgolute altitude was 3500 feet wnd the atumps
analyzed extended from the edge of & small cicek up tae
bank to a relative altitude of 50 to 75 feet. The ex,osure
was toward the south on a gently sloping side hill. Jhe en-
aual precipitation is about 20 inches. Host of the cummer
nights are frosty, and the days warm. Hay ie probably the
only possible crop. Onow does nct entirely “eave the region
until the middle of April. The soil iz 2 or 3 feet deep,
whickh is better than the average. Coupled with the late
lying snow the depth of the soil maekes the moisture condi-
ticng of the soil better than is found under average condi-
tions on the Umatilia Hutional Forest. The timper wes ma-
ture without beinpg decadent snd of the aversge size and
age. Little or no insect or fungus infestation wes obser-
ved in the vicinity, The density was sbhout the average
for yellow pine, or .3. The stand consisted of 100 yper-
cent pure yellow pine but directly 207008 thé creek on
the opposite bank the type changed abruptly to the north
slope type in which there was 1little or no yellow pilne,
the species being Douglasg fir, white fix and larch. The
bed of the creek is a finely drawn line between the 1two

types, neither of which seems able %o encroach un the

1£
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' territory occupied by the other. Underbrush vas goant or
lacking, but the soil was well protected by & sTound cover
of grass and weeds. Reproduction is excellent. Uninten-
tional geleotion cuttings have been made over the region
Tor a pagt period of 15 to 20 yeérs, whizh has favored re-
production, There has been no damage do..@ by srazing and
very little by any fire, at least in recont years.

The Winlocks ill traot is loccted 4n T 7 §,
R 24 F - % at Winlock's Mill, about 1 miie south of the
boundary of the Umatille Hational Forest., The absolute
aititude is approximately 3300 feet, and the relative sl-
titude about 500 feet above the John Day. The tdpography
is characterized by long slopes toward the south end very
short slopes toward the north, so that the topography falls
Ivery rapidly to the level of the John Da, valley, and we
have virtually a single 1long south slope from the divide
produced by a spur of the Blue Lountaing 4o %the John Day
River; a distance vayying from 10 to 15 wmilea. A 1ittl:
more. than halfway up #ﬁﬁe long slope is Winlook's 111,
vwhere the itract under discussion was located., The sumr T8
are very hot and dry, and without frost during July and

August, The rainfall on the di¥ide is st least 20 inches,
but this decreases proportionately as the altitude decresces
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and<the'temperature bécomea hotter. The 0il is of good

at least 2 foet, but because of the long, hot south slopc

dries out thoroughly during the summer. “he timber is ol
quality, with rather short oclear lengihs, rarely more thn
2 or 3 loge. It is mature but not decadent and of averss

" and size for mature yellow pine stands. %“he stande is 1iC

sent pure yellow pine and .2 to .3 density. Thore is nc

petition with any other species of trece, the olimate beul:.

hot and dry. There is no underbrush on tiie ground, dbut
cover of pine grass and weeds., The roproduction is exoe
There has besen no overgrazlng and the dam&ge‘fro; firesn
been slight, dum to the open character of the ¢t nd asnd

little amount of inflammable material on the gro ad. ILi

insect or fungus infestation was observed in this vieini:

The Ochoco Creek tract is located in T 23 S, L
W, about 2 miles north of Howard onr tho slopes draining
1y into Ochoco Creek. It is within the Loundaries of tl-
eo National Forest. The absolute altitud. is sbout 300C
and the relative altitude from a few faot ibove the meac
bordering the creek,to 300 feet above the wreei. The tic
rephy varies from nearly level to slopeg having a grade
to 40 percent. The aspect is southerly. The climate ir

dry and hot, yellow pine being found sxclusivel;y where f
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ocecur a8t all on both north and south slopes. The "North
Slope" type, &s commonly referred to, does not exist. Black
gsage is found growing among the trees on the south slopes.
pesert and forest are contending for the mastery of this re-
gion. 8o far the forest has galned the supremacy, but when
the Porest has once been removed it will be difficult to re-
eatablish it. On the steeper hillsides conditions are too.
arid for any tree growth whatsoever. The timber is short
boled with large limbs. The olear length is rarely more
than one or two loge long, snd the timber manufactured from
i1t is of poor quality. A large number of the trees are
forked as is ususl with open grown trees, and as there ap-
pears to be no profit in sawing up the poorer greades there
is a very great waste., The denpity of the stand is about
+2., There is no underbrush and the ground cover is mcant.
Reproduction is good in the more favorable spota. Over two-
thirds of the area it is either very scant or lscking alto-
gether. Owing to the lsck of inflammable material on the
ground fires hsve not been pertieularly disastrous.. The
region has never been overgrazed. No insect infestetion
was noted in the vieinity.

The Mill Creek tract was located in T 13 S,

R17 § - W, on liill Creek near Barney's Hill within the

boundaries of the Ochoco Nationsl Forest. The tract lay

17
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‘on a rolling plateau about 200 feet above Mill Creek. The
topography is characterized by steep slopes topred by rolling
plateaus. The general direction of the drainage is toward
the north, but the slope ia not steep.and cool cnough to
Produce & north slope type of forest. However, the tract

is not representative of a south slope cither, as there 1i:
en admixture of Douglas fir and larch in the etand to the
amount of 8 to 10 percent waich does not occur om the typi -
cal south slopes in this locality. The yellow pine is grog-
ing under ideal conditions o produce the stralghtest gra:i-
ed and clearest lumber. The goil is of good depth, at lerst
2 or 3 feet. The preeipitetion is sufficient to allow luy-
uriant growth of all the indigenous species of this regior
on north slopes, but on the dry south slopes yellow pine
ocours pure and is of inferior grade to the pinc on the
tract studied. The age of the timber wag the average for
#tands of mature yellow pine, that is, 830 to 2EO years.old.
The height was above the average for this region. The den -
8ity was at least .4, which is high for yellow pine. the
soil was well protected by & complete ground cover of pine
grass and weeds. There was little underbrush of any sort.
Reproduction is ebundant over the entire tract. Fires have
burned 1jightly, due to moist soil, and there have been no

recent oneas. The tract hes not been overgrazed.,

18
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Six diffbren% traocts were studie.

glopes of the Cesocades which pocsessed the

istics of s0il »8 the Blue Mountein region

follows: (1) Matolius Creok tract; (2) Od-

(3) Yeadow Take trmot; (4) Crystal Creek t.

tract; (&) Tamarack Creek tract.

The Matolius Creek tract is looca .

R9 E -1V, The country is gonerally level

cept whon broken by Black Butte at the baso:

tract is located. This reglon 18 well wet:

duc-to the proximity of Black Butite which

1000 feat sbove the reneral level. The co:

ordinary for the number and cize of ite sp.

Creek rises from a spring, and 100 yarde o

the ground flows & stream one foot deep ans

The climete ie frosty with hesvy snows in

ber is unoven aged and mostly mature, aund

chantehle condition, being very tall with -

and straight grain. It is typical of the

bose of Black Butte. Considerable underb:.

ground as snow hrush, slick leaf and hueki.

ground cover is very luxuriant, cepsisting

and weeds, TLerch and fir are in mixture !

extent of 5 percent of the merchantadble sl

up on the side of the Butte “rincense i ¢6.
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showing that the country must have good moistur: conditiors.
The réprodnction of yéllow pine 1s very good whorever thers
is an opening in the forest. Mo material demage Trom firc
or insects in the ropgion.

The Yesdow Lake tract is located in Section 11,
T37S8S,R9E - W, whére the altitude 1s vetween 4500 and
BO0O feat. The topography 1is characterized by rounded hills
125 to 175 foet ahbove the valleys and by wavines with 15 to
30 percent slopes. The water level, meanured in a wall at
tho hottom of n wvalley, was 16 feot below the surface on
August 24. The country is very dry during the summer.
Limestone underlies the volceanioc roek and outecrops and boul-
dere of this roock are common on the hillgldes. The site i
gquality I, and the timber is 90 percent y=1llow pine, except
in valleys or canyons facing due north, wiere white fir and
Douglas fir enter into the mixture abundsatly. Incenss ce-
der is goattered throughout the entire strnd. The under-
brush consiste of slick leaf, manzesnita, mountain mahogany,
squaw oarpet, and cherry, and there is a guod ground cover
of grass and weods. Considerable humus end littér covers
the ground. The reproduotion of yellow pine is foor. of
Libocedrus it is excellent. Present indizationns ~re that
the next otand will be composed ohiefly of TLiboosdrus.

The health of the trees 1s good.
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The Orystal Creek tract is loocated at the mouth of
Crystal Creek in T 356 S, R 6 B - W, The date wae gathered
over the Mason sale srea, and the desoription is essentially
the same as for the Odessa Slopes tract, except that there
is a larger porcentage of white fir in mixture. There is
also s thicker covering of underbrush on the ground, indica-
ting a very deop rnd fertile soil.

' The Keno tract is looated in T 7 S,nR 39 B - W,
and is essentially the same as the Meadow Lake tract so thet
o. geparate descoription is superfluous.

The Tamarack Creek tract is loceted in T 1 S, R 12 E~
¥, averaging from 50 to 300 feet above Tamarack Creek within
the bounderies of the Oregon National Forest, The timber is
typioal of yellow pine growing on the oaot slopes of the Cams=-
ocades., The topography is hilly with the geneoral drsinage sast-
erly. The slopes vary from 10 to 306 percdnt in steepness. Moat
of the trees were taken on the south bank of Tamarack Creek and
the remsining few on the north bank. The timber growing on the
north bank showed somewhat better heipght mnd diameter prowth
than on the south bank. The stand on the south bank was at
least 95 percent yellow pine, and on the north bank at least
80 percent, HNo sorub osk occurred on the tract, although a
mile farther down the creek and less than 200 feet lower in al-
titude 1t appeared in the stend and inoreased in proportion as

the pine decreased until the semi-arid hills surrounding Dufur

21
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were reached where tree growth of any sort was impossible.
S04l and olimatic conditions on the tract were very favor-
able to tree growth. Density on south slope was .3, and
on the north slope .5, 6 density is sbout the maximum
for yellow pine, especlally when the trees are tell and
mature. Little underbrush occurred on the south slope,
but on the north slope there was considerable huokleberry,
snow bush, manzanita, ete, Reproduotion was very profuse
everywhere, Grazing and fires and insects have done lit-
tle damege in this vicinity.

Diameter Growth.

The most important pert of the seasbn's work
consisted in making e complete stump analysis of indi-
vidual trees in order to determine the diameter growth.
The data was reoorded on Form 334 sheets acoording to
Foreét Service usage. The blanks to be filled for diam-
eter growth are the age oolumn on the front of the sheet,
which givea the total age ét the stump, and the distance
on the average radius from the heart or pith to each tenth
ring (counting in), on tﬁe back of the sheet. The heart
or pith is frequently not in the center, and the averasge
redius iz obtained by determining the average dlameter in-
side the bark by averaging the long and short diameters
measured at right angles, and taking one-half of this.

28 .
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With the rule thié%average radius (from heart to inside
of bark) is next found by trisl and & peneil line drawn
along it. Then, beginning on the outaslde, the rings are
counted in and a merk made to indicate each tenth ring.
Usually the last period at the heart will contain less
than ten rings. The rule is then laid alongside this
radius and the distance from the pith to the first mark
is entered under Column I on the back of the sheet, put-
ting in the corner of the space the odd years, thus: 7/.8.
The distance from the heart to the second mark is then
placed under Column 2, and so on. The lagh measurement
will be the entire radiug snd must be exuctly half the
diameter ingide bark given on the Tront of the sheet for
that seotion.

Stumps out over a year ago werce discarded, as
they were liable to contain ohecks which would render
data obtained from them inaccurate. A ‘ar ag posgible
only the stuups of normsl trees were used, the suppressed
and badly formed trees being omitted. The erowns and
trunks had generally been removed or destioyed so that it
was in most oapes necessary to guess at the tfee class
belonging to a particular stump by the size, position,
proximity and number of the surrounding & .jumps.

3inece 1t is desired to know the rate of growth

23
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of trees chiefly up to 300-350 years, it was not deemed

negessary to analysé many stumps ovar this age. The

tables have gonerally been extendsd one

years beyond this rnoint as a matter of interest, but b -

or two hundrod

ing baced on fewer trees will not be qulte sv acouraie.

The diameter inside bark on ztump was sonverv.!

to diameter outside berk at breast helght by a table ai v

ing the relatior of these two measursmoats.

In order to got the total age

of sach tres, i

average age of seedlings for heights Fr-m ons to four

were determined and the number of years
to stump height a2dded to the number of
eagh stump. The number of years to he
deponded upon the height at which the s

Comparison of Dismeter CGrowth for the V:

reqi.ired to gro -

- ingt counted oxn
J

lded of courue
ump was cut,

~iov s Traects.

For purposes of reedy compari:
rate of dismetoer growth for trees on th:
and localities, table No, 1 has been cor
only the diameters for every fifty year:
and up to 400 years are recorded. Iigh-
tracts ars represented in the table, th

and Bend trscts being omitted as not ty:

tions under which yellow pine usually oc.

on brbween the

var .ous tracio
piledi, in whioh
aft r 300 yenx
on iifferent

Cry +tal Cresi
605 of condi~

aurs . Using
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the largest diemeter of each of the 50-year periods found
in any of the tracts as a unit, the diemeters of each of
the other seventeen tracts of the seme BO-year period were
oompared with it,and the comparison indicated by & number
in the upper right hand corner of the space occupied by
the particular diameter. Thua the number 1 indicates the
1a§geat diameter, and the number 18 the smellest diemeter
found in any of the eighteen tracts for the same 56-year
period. The vertical columns of dlameters were added and
averaged to obtain the average diameter of yellow pine
for each of the H60-year periods.

In the same manner & ta2ble has been made showing
the relative growth in total height of yellow pine on the
pame tracts, for it is realized that diameter growth alone
is not an absolute index of growth.

Thege two tahles follow:

£b
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compatﬁsdh'of'Diameter Growth of Yellow Pine for Eighteen Iracts

t AGE
Name of Region . : : : : : :
. 100 : 150 : 200 : 250 : 300 : 350 : 400
- : 18:; 12: 9; o 44: " 64: = 24: a5 g
ine {1 i 9.6 : 17.9 ¢ B3.2 il B 6 L .

Eo ! : 16: 11: 3. LR b 1 1
Lapine (2) : 10,1 : 18.0 : R4.8 : 29.4 : 33.1 : 36.4 : 39.2
. 123 3: 2 2: 3 3: 3
Deschutes River : 11.5 : 20.2 : 26.0 : 29.9 : 32.8 : 35.1 : 36.7
: L: L: 1: K 1: 2: 2
Fort Xlamath + 17.1 : 24.3 : £28.2 : 31.2 . 33.8 : 36.3 : 38.b
- 8: 9: 10: 11: 8: 7 6
3isters (1) + 12.8 : 18.6 : 22.7 : 25.8 : 28.8 : 31l.3 : 33.6
: 10: 13 y i ) 10: 8: 8: 10
Sisters (2) : 12,1 : 17.8 : 22.2 : 26,0 : 28.8 : 30.9 : 32.6
& b 4: 5: 6: 8: 8: 9
Odensa ¢ 13.9 : 20.0 : B3.8 : 26.b ; 28.8 : 30.9 : 33.0
g 141 1b: 16: 16: 175 17: 17
Embody : 10.56 : 16.1 : 20.1 : 23,1 : £65.6 : R27.8 : 29.9
AusEi lsnd ;13 17:  1v:  18: 18 18: 18
WVhitney : 10.8 : 165.7 : 19.4 : 22.2 : 24.4 : 26.b : 88.4
5 L 6:  10: 13: 6: 5: b

Palmer Junotion : 14.1 : 19.4 : 22,7 : 2B.6 : 9.0 : 2.7 : 34.1l
] 15: 16 16: 16 14 10: 8

10.2 : 16.8 : 280.2 : 24.2 : 87,8 ;: 30.8B : 33.4
17: 18 18 17: 16 14 g
9.9 ¢ 162 : 19,0 : 22.7 : 26.4 : 30.0 : 33.0
) 10; 13: 14; 14: 167 16

Parker's iill

Winlook

wjas ssine oo

Ochoco Creek : 12,3 : 18.8 : 22.1 : 26.2 : 27.8 : 29.7 : 30.7
; 1T 14: 14: 127 11: 127 13
M1l1 Creek v 11.6 : 17.6 : £2.0 : BHb.6 . 2B.4 : 30.6 : 32.4
3 7: 7. 8: 6: 8: 11: 12
Meadow Lake : 13.3 : 19.5 : R3.3 : 26.5 : R8.8 : 30.7 : 32.b
: 4 4: AR 9: 12 13 14
Xeno . 14,0 : 20.0 ! 28,56 : R6.1 : 28.3 : 30.1 : 31.7
: 2 2 4. 8: 13 165: 15
TamerackCredk ! 14.6 : 20.5 : 24.0 : 26.8 : 28.1 : 29.7 : 31.0
: 6: 8; 6; 5: 5; 6: [

Metolis Creek : 13,1 : 19.1 : 23.6 : 27.1 : 30.0 + 32.2 : 33.8
Average i 12.3 : 18.5 : 28.8 & 26.1 : 29.0 ! 31.3 : 35.5

Note - Bend and Hason tracts omitted from this table as being
not typiecal.
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Comparison of Height

TLBLE NO. &

Growth of Yellow Pine for Eighteen Tracte.

;{ AGH
s BN 2 200 : ARO : 200 13 500« ZB0 o A00
2 i 17 13 13: 9 5} .9
iapine (1) t 14 s 48 1 81 t 99 L7 s 122
: 7 173 13 187 R 2]
lapine (2) 1 14 : 48 3 8l 2 89 @ 117 182
- : 83 o B o 3 : 3
Deschutes iiver: : 64 : 90 1106 128 126
Fort Klamath 21 1 4: 4 4 4
or U and 3 3 t 68 s 92 1106 118 ¢ 124
: 9 10: 163 17 17 17
gistors (1) 1 22 s B9+ M9 : 88 3 82 ¢ 93
; 9:  10: lbs 17 17 17
gistoxre (2) $ : B9 : 79 : B8 98 93
: X LR 4z 4y i 4
Qdesen 3 + 69 : 92 3106 118 ¢ 124
3 91 103 16 16: 16: 14
Embody : : 68 : BO 3 91 ¢ 108 113
Whitney and H 9 1oy 101 103 1l i
Austin H s 68 : 86 100 116 1 119
: 8 5 ¥ i3 s 2 4: 8
Palmer Junction: t 79 104 116 ¢ 121 123
: gy 43: 10 1 11; 11
Parker'n i : BB : 86 :100 116 119
3 R 138 101 10: 7 & 11
Winlock'e : 28 3 BB 2 86 100 3 6 119
: 103 db6:  16:  Xb: 16 18
Qohoco Creelk : : B4 1 79 : 93 104 o 107
: 21 7 9: 3t £: 2
¥ill Creck ! 1 66 1+ 88 107 184 159
: 7 i 4 ot 23 o ¥
Matolius Creek : s 66 2 95 31113 8 129 130
: B 7 4 4 4: :
Meadow Iake $ : 68 ¢ 92 :106 118 ¢ t 124
: 5 21 a; 4 P : 4
Keno : s 89 3 992 106 118 : 124
t o g3 23 a3 14 s 1B
Tamarack i 1 70 3 96 1106 & 109 ¢ 109
Average ¢ T 68 ¢ 88 102 114 s 118

Note:- Bend and Mason traots omitted ae being not typloeal.
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The Lapine First,: .Lapine Seeond,iaﬁd'Deeqhutes Riﬁer

Diameter Growth Tables.

The traocts where data for thesc thuoee tables was
obtained are loocated dbut short distances <roa each other,
yet 8ll three differ conspicuously in the ra ' 2 of their
dismeter growth. As nmight be expected, iie .able obtaiied
from the Deschutes River tract shows the tasiest diamet:r
growth. Looated cn & level benoch bordering «n, cnd aboit
15 feet above, the Degvhutes River, it uniov.tedly obtains
‘gome sub-irrigetion. The table obtained . cow the Morsci's
Hill trset shaws the next fastest rate of diameter grow h.
Judging from the character and condition ~f the ground
cover; the soil was slightly moister here for some reas n
then on the lasten's Mill tract where the diamcter grow .t
ig the slowest of any of the three tracte.

In gpite of the difference in rate 7 dimmete:
growth found in the region in general there ic at least
one atriking resemblance between all of tiem. By refer
ring to Teble No. 1 it will be seen by the small {igure:
in the upper right hahd corners thut the diameters of 2
trees on these tracts compared with thogse of the other
tracts for the first few 5C-year pericde wure swall bus
that, as the trees grow older, the diameters beconme larger
fagter in proportion fto the age of the trees than is the

genersl case. In other words, trees growing on these
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tracts grow slowly at first but maintain the;r growth to &
much greater age than trges which grow fast in youth and
mature early, The probsble cause of the slow growth of trees
of this region during their youth is the peouliarity of the
goil, This consistn, &8 already desoribed, of & loose vol-
canio dupt of & depth of about gight feet, through which
every drop of moisiure that.reaches it immediately minks.
Beneath this voleanlc dust, however, is a firmer soil which
in a degrece checks the moisture from penetrating farther
below the surface, so that once trees have had 2 chance to
tap thia water supply they are able to make good growth,
but until this time they must struggle along as best they
een in the scant water supplied to them by the powdery

soil above, This csuses their growth in early years to be
slow and reproduction very peresrious. The helght growth
is very s'ow due to the openneas of the stand end the dry-
nesg of the scil, Because df the openness of the stand

the diemeter growth is larger in proportion to the height
growth than im normail,

The diameter and height growth tables follow:
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Dinmet' Growth of Yellow .lue ueur Lapine, Orego: 1911
According to Quality of Site

“Teblie &
Third Quality Site
Based on 361 trees

“Table 4
Seoond Quality Site
Based on 72 trees

Table 5
First Quality Site
Baged bn 91 trees.

Age : Dismeter : Diameter : Diameter
10 0 : 0 : 0
20 0 H 0 H 0
30 iy H o5 i o4
BO 2.8 g 3.0 A 3.4
60 4.0 8 4,3 : 4.8
70 b.4 : Reb ; 6.4
80 : 6,7 ; 7.0 : 8.0
90 8,1 - 8.6 - 2.7
100+ 9.6 8 10.1 : 11.5
110  : 11.0 i 11.6 : 12.4
120 ¢ 12.5 4 13.2 : 16.2
130 : 14.0 - 14.7 i 17.0
140 15.4 i 16.3 - 18.7
150 16.9 - 18.0 : 20.2
160 : 18.3 : 19,7 H 21.6
170 ¢ 19.6 . 21,2 : 22.9
180 @ 20.9 g 22.6 : 24,0
190 22.1 H 23.8 : 25.0
200 ¢ 23.2 : 24.8 ) 26,0
210 : 24.2 : 26.8 H £6.9
220 : 25.1 : £26.8 : 2.7
230 26.0 g 27,7 : 8.5
2490 26.7 . 28.6 2 29.8
260 27.4 : 29.4 : £9.9
260 28.1 : 30.2 H 30.6
270 28.8 : 30.9 : 31.2
280 29.4 g 31.6 ] 31.8
290 : 30,0 H 3L .4 i 32.3
300 : 30.6 : 33.1 H 32.8
310 3l.2 2 33.8 : 33.3
320 31.7 : 34.4 8 33.8
330 32.2 g 36.1 : 34,2
340 : 32,7 i 36.7 H 34,7
350 33.2 g 36.4 : 35.1
360 : 33,7 5 57.0 : 36.4
370 : 34.2 : 37.5 : 3b6.8
380 34,7 - 38.1 s 36.1
390 : 36.1 - 38,6 : 36.4
400 : 36.5 A 39.8. : 36.7
410 36,9 i 39,7 : 36.9
480 ¢ 36.3 g 40.8 H 37 .2
430 ¢ 36.6 - 40.7 / 37 .4
440 37.0 . 41.2 ; 3.7
468, 338 44Ty 28.0
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Height Orowth of Yellow I'ine near Lapine, Oregon, 1911
' Asoording to Quality of Site.

: Table 6 : Table 7
- Yoor Quelity Site : Bood Qudlity Site
: Bagsed on 131 ftrees :+ Based on 57 trees
: Total lleight ] Total Height
Age (feet) : (feet)
10 1 1
20 3 4
30 6 9
40 9 . 16
5O 14 24
60 19 33
70 25 42
80 : 32 B0
90 40 : B%
100 48 64
110 . b6 70
120 63 = 76
130 70 : 8l
140 : 76 86
160 81 H 90
160 85 94
ivo 89 on
180 93 : 100
190 96 103
200 99 105
210 102 108
220 105 110
230 107 112
240 109 114
250 111 : 116
260 : 113 118
270 114 . 119
£80 ¢ 1156 4 120
290 . 116 : 121
300 117 4 122
310 : 118 8 123
320 119 H 124
380 120 M 1256
340 120 H 125
350 : 121 : 125
360 121 H 1256
370 121 : 125
380 : 122 ] 1256
390 122 i 126
400 : 122 H 126
410 123 : 126
420 123 i 126
430 123 i 126
440 1253 3 L 18286
450 123 : 126
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1;nFort Klamath Growth Tables

Although the soil of this traci i. of "he same
origin as that on the former three tracts Jjust Giseribed, the
diameter growth of trees growing here is mors re; id than on
any one of the other seventeen tracts. BThe casusc 1s the
greafter precipitation. An abundant supply of water is more
important for trees than any other onc factor, and although
yellow pine can survive on very dry soils, the rate of growth
always bear & distinet relation to the water supply. Yellow
pine growing west of the mountains in soile such as are usual:
ly occupied by Douglas fir makes very nesrly as good diameter
growth as Douglas fir, Where sufficient moisture oceurs good
tree growth 1g the general rule on volecanle 01l: of eastern
Oregon because the soila are ususlly of good depilr and thé
chemical elements are in & readily assimilab: £ +wm for plant
life. The height growth for Keno, Odessa, -or’ ‘lamath and
Headow Lake were so similar that only one heigh' growth table
has been nmade for sll four regions. It showse & growth slight-
ly above the average.,

The diameter and height growth tables follow:
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mMuLl. &

TABLE 9

.
.

Diameter Growth
of Yellow Pine near Fort
Klamath, Oregon,

Height Growth
of Yellow Pine near Fort
Klamath, Keno, Odessa, &

S 1910. lMeadow Lake, Oregon,1310
: Baged on 11 0trees. Based on460 trees
: Height
Age : Diameter (feet)
10 : 0 1
20 : 0 4
30 ¢ 1.6 11
40 : 3.6 19
50 : 6.9 29
60 : 8.2 38
70 . 10.56 46
80 : 12.9 54
90 : 15.1 62
100 : 17.1 69
110 : 19.0 75
120 : 20.7 80
130 : 22.1 84
140 23.3 88
150 : 24.3 92
160 : 25.2 96
170 : 26.0 99
180 : 26.8 102
190 : 27.5 104
200 : £8.2 106
210 : 28.9 108
220 : R9.5 110
230 : 50.1 112
240 : 30.7 113
250 : 31.2 114
260 : 31.7 1156
270 32.3 116
280 : 32.8 117
290 : 3363 118
300 33.8 118
310 : 34.3 119
320 : 34.8 120
330 : 35.3 120
340 : 35.8 121
350 : 36.3 121
360 ; 36.7 122
370 . 37.2 122
380 : 37.6 123
390 38.1 123
400 : 38.b 124
410 : 124
420 124
430 124
440 125
450 : 125
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../The Bond Growth Tables
b | In spite of'th; fact that the tree: of this tract
were growing under such unfavorable circumstinces, they made
surprisingly good growth. The diameter grow.h is considerably
faster then the avereage, portly due to the fiot that the trees
are very open grown and so would n&tufally hive a diemeter
larger in proportion to the height then is 1 .pical of normal
trees. The height growth is considerably be.ow the average, on
- the other hand, but is not the poorest. Appirently the tress,
although hempered by lack of moisture, are sumewhat compensated
by an abundance of light on all sides, It 1. encouraging to
find that yellow pine will meke fair growth .1 the low, hot
" foot hille bhetween the plains and the mounte: as which are now
goneraily considered uneleas except for the »ittle grass which
they affsrd for grazing,

Pables 10 and 11 show the diameter and hoaight growth,

respectively, for this tfact.
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FfabLE 10 TABLE 11
: Diameter Growth § Height Growth
: of Yellow Pine near of Yellow FPine nesr
s Bend,Oregon, 1910 § Bend,Oregon, 1910
: Based om 183 trees s Based on 66 frees
: - Height
Age : Diameter : (feet)
10 : 0 : 1
20 0 0 : 4
30 ; o6 : 8
40 : 2.5 : 14
[:]0] . 407 H &l
60 0 6.9 : 28
70 ] 9e3 3 3b
80 : 11.5 41
90 : 13.6 : 48
1m0:. : 15.4 g 54
110 - 16.8 g 61
120 17.9 H 67
130 2 18.9 - 73
140 : 19.8 ; 78
150 : 20.7 i 82
160 4 2.5 : 84
170 ; £2.3 : 86
180 A 23.0 ; 88
190 : £23.7 : 89
200 i 24.4 3 90
210 5 25,0 : 90
220 3 25.6 : 21
230 5 26.2 ; 91
240 ¢ 2647 : 91
250 . 27.3 ] 91
260 3 27.9 : 91
270 : 28.4 i 91
280 : 28.9 : 92
290 : 29.4 : 92
300 : £9.9 H 92
310 3 30.4 s
320 s 30.9 :
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The Sisters First and Siasters Second Growth Tables

These talhles show the sume genersal cheracteristics
of growth aas one might expect from the similarity of the
regions where the data for the tables was gathered. The
dismeter growth shows a tendency to be sustained throughout
the entire age of the trees as is typical of trees growing
on infertile soils. Eaoch specles of tree appcars to have a
aize when mature whioh 1s typilcal of the particular species
in question, and each species differs from alllother species
in this regard. If the trees, we will pay for example, of
yellow pine are growing on good sc¢il they will reach the
average slze of mature trees of the species in about 250
years, but on poorer soils it may require 400 to 500 years
to reach the same size. Of course, trees growing on very
poor soils may never quite reach the average mature size
of trees of their mpecies, but the tendency will be to
approach it as near as posgible, and trees growing on ex-
ceptionally favorable slites will in general not exceed
the average for their mpecies by & very great deal. 7his
phenomena is particularly aspplicable to yellow pine which
grows under & greater variety of climatic conditions than
any other commerciully important tree in Horth Amerioa,
and should therefor be expected to exhibit great variations
in form. The variations are, however, not as great as
might be expected.

The orobable gause of the slow growth of yellow
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|,
lis
|

i;ééﬁan the two‘Siaiers traats~1s the great dopth of -

volesnic gravel and sand which was blown from oraters

the Three Sisters loss than 20 miles away. The roots

the firmer soil below, so thet we do not see the same
gtimulation of growth here after the treas have passel
the pole stage as in the Lapine (1) snd Tapine (2) anc

Deschutee River trects. The treee here live thelr en:

1ives exclueively on the loose gravelly voleeuic soilc.

go that their growth is uniformly slow thromghout 1if
and ‘bslow the average. The growth tebles for these

rsgions follow:
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the treee aro unabla to penatrate through this layer - -
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~TABLE 18

TAWE 12

TABLE 14

s 8¢ s &2 b ab we

Diameter Growth
of Yellow Pine near
Sisters, Oregon

Diameter Growth
of Yellow Yine near
Sisters, Oregon

s @ we

Height Growth
of Yollow Pine near
‘Bisters, Oregon

1911 1911 - 1911
Baoed on 267 trees : Based on 53 trees : Dased on 128 treces
: s loight
Age : Diameter : Dismeter s (foet)
10 0 H 0 2 1
20 0 2 0} H 3
30 o7 : o7 : ki
40 : 2.2 g 2.3 : 14
50 3.9 : 3.9 G 22
60 : 5.7 : b.6 ) 31
70 : 7.5 ) 7.3 i 39
80 : 9.4 g 9,0 ] 46
90 11.2 - 10.6 : 53
100 : 12.8 R 12.1 H 59
110 H 14.3 : 13.5 s 64
120 . 15.6 H 1408 H 69
130 : 16.7 : 15.9 : "3
140 17.7 : 16.9 H 76
150 : 18.6 : 17.8 : 75
160 : 19.5 2 18.8 : 82
170 : 20.3 3 19.7 : 84
180 : 21.2 . 20.b : 86
190 22,0 . 21.3 : 87
200 : 2.7 s 22.2 H 88
210 : 23.3 - 23.0 H 89
220 24.0 - 23.8 A 89
230 24.6 i 24.6 $ 90
240 : 25.2 - 26.3 g 90
260 : 25.8 : 26.0 : 91
260 : 26.56 : 26.7 : 91
270 27.1 H 27.2 R 91
280 : 27.7 s 27.8 ¢ 91
290 : 28.2 : 28.3 : 92
300 28.8 i 28.8 : 02
310 : 29.3 3 29.3 :
320 29.8 H 29.8 g
330 : 30.3 : 30.2 :
340 : 30.8 § 30.6 :
360 31.3 2 30.9 :
360 : 31.8 : 31.3 i
370 32.% 5 3L.6 :
380 H 32.7 M 52-0 H
390 33.2 3 32,3 §
400 33.6 i 382.6 -
410 4.1 2 32.9 :
420 : 34.56 : G512 s
430 34,9 : e 5] :
440 35.3 3 3347 :
450 35.7 b 34,0 i
500 : 38,0 5 36.8 :
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g  Odesss Growth Tnblea

Only one dianeter growth table waso mbtained Por
the two traots studied south of Odesss Statinn. The in-
oreased precipitation in this region scoounti« for the
more rppid diameter growth during thee: rly life of the
trees. The etand is mized with other rpecies and the
troes are above tho average height so “hat the diametur
growth alone is not a true index of the growth of the
trees a5 a whole. The trees have slighted their diam-
oter growth somewhat to the mdventuge of their height
growth,

The diasmeter and height growth tables follow:
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TABLI 16

Dismeter Growth
of Yellow Pine near
Odesnsa, Oregon, 1910.

Based on 156 trees

Hoight Growth
of Yellow Pine near
Odessa, Oregon, 1910.

Based on 460 ttees

s Haeight
Apo : Diameter (foet)
10 2 0 g 1
20 H 0 s 4
30 H 1.1 H 11
40 s 2.7 H 19
50 S 4.5 : 29
60 S 6.4 - 38
70 ) 8.4 : 46
80 5 10.2 : b4
90 : 12.2 ) 62
100 i 13.9 s 69
110 : 16.4 g 75
120 2 16,7 3 80
130 ) 17.9 H 84
140 g 19.0 : 88
150 : 20.0 ) 92
160 s 20.9 5 96
170 H 21.7 : 99
180 . 22,5 H 102
190 g 23.82 : 104
200 ) 23.8 : 106
210 : 24.4 : 108
220 : 24.9 ; 110
230 : 26.4 H 112
240 H 26.0 4 113
250 ) 26.b r 114
260 H 27.0 : 115
270 : 27.56 - 116
280 . 27.9 : 117
290 H 28.4 H 118
300 8 28.8 - 118
310 - 89.2 % 119
320 g 29,7 H 120
330 2 30,1 : 120
340 : 30.5 8 121
350 : 30.9 : 121
360 s 31.4 3 122
370 H 31.8 i 122
380 : 32.2 : 123
390 ) 52.6 3 123
400 : 33.0 y 124
410 . i 124
420 H : 124
430 . . 124
440 H g 1856
450 : :
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The Embody Growth Tables

These tables show a uniformly slow growth through-
out, duse primarily to the cold and frosty olimate’ with 1its,
consequently short growing season. Trees grow very slowly
here, but very persistently, living to great age for yellow
pine and good size. In the future it will probably be im-
poisible to walt & longer time than to allow the trees to
roeach more than half their poessible diameter, or. ebout 20
inches, which scoording %o this table will require 200 years.
In order to grow 10 inches in dismeter beyond this point 200
years more would be recuired.

The growth tables for this tract follow:
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Diameter Growth ' Height Growth

: of Yellow P’ine mear g of Yollow Pine near
: Embody, Orepon,l191l : Bmbody,Orsgon, 1911
- Based on 400 trees : Based on 22 trees
s 2 Tofght
Ape : Diameter : (feot)
10 2 0 : 1l
20 g 0 : 3
30 8 i - 7
40 H 2.1 - 14
60 3D s 22
60 4.9 . 21
70 6.3 ) 39
80 g Te 5 46
90 3 9.1 : 53
100 10.5 H b9
110 . 11.8 H 65
120 e 13.0 . 70
130 14,1 H 74
140 H 15.1 g ™
150 : 161 : 80
160 ) 17.0 : 83
170 : 17.9 : : 1
180 s 18.7 : 87
190 . 19.4 i 89
200 : 20.1 : 91
210 ) 20.8 H 93
220 ) 21.4 ) 04
230 : 2240 : 95
240 i 22.5 : 96
260 ] 23.1 ) 97
260 s 23.6 3 e 99
270 : 24.1 ) 100
280 2 24.6 i 101
290 g 26.1 2 102
300 H 25.5 - 103
310 : 25,9 H 104
320 : 26,5 g 105
330 3 26.8 5 106
340 : 27.5 : 107
380 8 27.8 : 108
360 : 28,3 : 109
370 : 28.7 : 110
380 . 29.2 8 111
290 : 29.6 - 112
400 $ 29.9 - 113
410 : 303 g 113
420 H 30.7 3 114
430 H 31.1 i 115
440 ] 31.5 H 115
450 i 31.8 H 116
500 H 23.56 ; 119
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The Whitney and Austin Growth Tables

The ¥Whitney and Austin growth tables show the slow-

est diameter growth of sny of the regions, due to the cold,

dry climate with short growing semson. Although of elow diam-

eter growth the trees, if unmolested, grow to very lax

some of the largest yellow pine during the two summer'

having been found hers, but a long period of time is r

to reach even moderate sige. The height growth will b

to be about average for yellow pine Ly refersiy

Although the dry, cold climate is in many wars

tree growth, it is possible that it may be ecurlily unf

= to Tn

.afavor

for fungus growth, and this mey account for the slow s

which tree disemses msalke in the timber of thi:s

ly do trees which have been even badly Iire gu:
attacks of fungus, so that one of the oh'ef cax

of 0ld trees, in particuler, is to a large exic

end so the trees live here to very old ajes.

The growth tables follow:
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TABLE 19

TABTE 20

Diameter Growth
of Yellow Pine near

:Whitney and Austin, Oregon

Height Growth
of Yellow Pine near

:Whitney and Austin, Oregon

1910 1910
J : 437

& Based on 672 trees Based on 457 frees
: 3 Hoight
Lpe . Diameter : ( feet)
10 : 0 : 2
20 : «6 H 5]
30 i 1.6 : 10
40 . : 2.7 3 16
50 s 4.0 . 22
60 H Bierd 8 28
70 3 6.7 H 3b
80 g 8.1 : 2
90 3 9.5 / 50
100 n 10,8 $ 58
110 H 11.9 s 66
120 : 12.9 : %2
130 : 13.9 2 7
140 : 14.8 i 82
160 : 16,7 H 86
160 : 16.5 i 89
1.70 - 17.3 5 982
180 e 18.0 H 95
190 : 18.7 3 98
200 : 19.4 : 100
210 H 20.0 § 102
220 3 20.6 s 105
230 i 21.2 s 107
240 . 21.7 g 108
250 5 28.2 : 110
260 H 22.6 - 111
270 H 23.1 : 112
280 - 23.b s 113
£90 : 24,0 H 114
300 H 24.4 g 115
310 H 24.8 5 1156
320 : 2b.2 H 116
330 : 26,7 . 116
340 ) 26,1 : 117
350 3 26,5 e 117
360 H 86,9 : 118
370 8 7.3 H 118
380 % 277 : 119
390 : 26.1 : 119
400 8 28.4 : 119
410 : 28.7 i 120
4820 g 29.1 : 180
430 : 29.4 H 120
440 g 29.7 . 120
450 i 30.0 : 120
800 : 31l.4 : 121
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Palmor Junotion Growth Tables

The data for this table was not obtained on a
National Porest and growth is very likely wmore rapid then
is typical of most yellow pine in this region, due to very
favorable local conditions., The dlameter growth is only
moderately above the average, but the haeight growth is
tho fastest for any region studied during the two summer's
worlk.

The growth tables follow:
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TABLE 22 - TABLE 23
: Dismetor Growth H Height Growth
: of Yollow Iine near .: of Yellow Iine nesar
: Palmer Junotion, Oregon : FPalmer Junction, Oregon
§ 1910 : 1910
3 Based on 409 trees. +5 Based on 588 trees.
: : Helgh '
Age : Dimmotor : { feot)
10 : 0 8 2
20 : 1.2 - 6
30 3 3.0 ] 16
40 : 4.8 B 27
6O H 6.6 : 38
60 8.2 : 48
70 . 9.9 H 57
80 i 11.4 H 65
90 : 12.8 H e
100 : 14.1 s 79
110 g 15.2 3 86
120 H 16.4 g 91
130 : 17.86 : 96
140 H 18.56 2 100
150 8 19.4 5 104
160 : 20.2 i 107
170 : 20.8 : 110
180 d 21.5 : 112
190 : 22,1 H 114
200 : 22,7 : 116
210 : 23.2 i 116
220 : 23.8 : 117
230 s 24.4 : 118
240 i 24.9 : 118
250 : £25.5 s 119
260 2 26.2 1 119
270 : 26.8 : 120
280 3 27.D . 120
290 s 28.3 - 120
300 3 29,0 3 121
310 : 29.8 : 121
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Parker's Mill end Winlock Growth Tables

The Parker's Mill and Winlock dlameter growth
tnbles are essentially alixe. The Psrker's liill teble
shows a slightly faster growth than the other, having the
advantage 0of & s8lightly higher precipitation. Both diam-
eter growth tables show a rate of growth below the average.
Jo helght growth data wes obtainable on either tract. but
it 18 believed that the Whitney and Austin height growih
tables will epply very clossly here, as conditions are es-
sentially the same.

The tables of diameter growth follow:

For the Whitney and Austin height growth table
refer to Table 20, page 44.
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'TABLE 24

TABLE 25

=% he Sa @3 a2 B8 O 84 90

Dismeter Growth
of Yollow Pine at
Porker's Mill, Oregon
1911

Basad on 245 trees

e an

Diameter Growth
of Yellow line nesar
Winlock, Oregon
1911

Based on 407 trees.

Are Diemeter : Diametor
10 : 0. : 0.
20 H 0 . 0
30 : 0 3 2
40 : 1.5 : 1.2
50 : 3.0 3 2.5
60 H 4.6 S 3.9
70 : 6.1 < 5.4
80 . 7.5 . 6.9
90 3 8.9 ) 8.0

100 i 10,8 8 2.9

110 H 11.5 : 11.2

120 : 12.7 : 12.3

130 : 128 g 13.3

140 H 14.8 ] 14.3

160 i 15.8 i 16.82

180 H 16.8 i 16.0

170 : 17.7 : 16.8

180 : 18.5 ] 17.6

190 e 19.4 2 18.3

200 . 20.2 H 19.0

210 : 21.0 : 19.8

220 ) 21.8 . 20.5

230 H 22.6 : 21.2

240 3 23.4 s 22.0

250 - 24.2 ) 22.7

260 H 26,0 ) 23.5

270 : 26.7 5 24.2

280 s 26.4 : 24,9

290 : a7.1 : 2b.6

300 : 27.8 H 2614

310 g 2B.4 2 27.1

520 H 29,1 : 27.8

330 H 29.7 : 28,6

340 i 30,3 : 29,3

350 3 30,8 3 30,0

360 S 31l.4 s

370 : 31,9 :

380 ] 38.4 :

390 . 32.9 :

400 H 33.4 )

410 : 33.8 B

420 : 34,3 .

430 3 34.8 s

440 : 3648 i

450 H 35,0 :
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The Ochoco Creek Growth Tables

The height and diameter growth tables for this traot
show consistgntly slow growth throughout, as would be expected
from the ochoracter of the site. As is typioal of yellow pine
growing under unfavorable conditions the trees are older $han
usual and very short and limby. The tract is typical of yel-
low pine forests on the edged of deserts.

The height and dimmeter growth tables for this tract
follow: The height growth is the slowost for any reglon gtudied.
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TABLK 268

TABLE 27

Diameter Growth
of Yellow Fine saloung
Ochoco Creek, Oregon,

1911

Based on 474 trees

a8 a8 B mw B8

Height Growth
of Yellow Pine along
Ochoco Creek, Oregon,
1911

Raged on 187 trees

g : Height
Age : Diameter : (feet)
10 3 0 . 1
20 . 0 8 3
30 g .6 H 6
40 2 2.4 i 11
60 g 4.4 § 19
60 H 6.2 H 26
70 g 7.8 g 33
80 : 9.4 - 40
90 : 10.9 : 47
100 : 12.3 i b4
110 : 13.7 : 69
120 : 15.0 : 66
130 : 16.1 : 71l
140 H 17.2 : 75
150 : 18.2 g 79
160 H 19.1 g 83
170 H 19.9 H 86
180 : 20.7 s 88
190 : 2l.4 : 91
200 $ 22.1 p 93
210 : 22.8 i 95
220 - 23.4 A 97
230 H 24.0 o 99
240 § 20.6 B 100
250 : 26.+2 g 101
260 - 26.8 : 102
270 : 2643 H 103
280 H £26.8 H 103
290 : 27 .3 : 104
300 : 27 .8 i 104
310 ! 28.2 : 1056
320 : 28.6 : 105
330 H 29,0 : 105
340 : 29 .4 H 106
3560 H 29.7 f 106
360 : 29.9 H
370 g 30.2 :
380 : 30.4 R
390 : 30.6 :
400 5 / 3047 .
410 H 30.8 R
420 J 31.0 :
430 . 3l. .
440 H 31l.2 :
450 . 3l.4 H
500 5 31.8 .



REPRODUCED AT THE NATIONAL ARCHIVES

¥i1) Cresk Growth Tsbles

Although Hiil Crosk is dbut 12 or 15 nmiles Prom
Ochoco Creck in a straight line the local sonditions are
guite dissimilar, being farther dbaock in‘”the nillis™, and
the timber is of faster growth. The trees were growlng in
a partiounlarly close stend where diameter growth was very
muoh slighted for the sake of height growth, so thet al-
though the diemeter growth chows the trees to be slightly
below the average, tho height growth is next to the high-
est obtained in any region. This shows the importance of
obtaining height growth figures slong with dismeter growth
figures.

The diameter and height growith tables follow:

I
i
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TABLE 20

TABLE 29

e Ba 8 *4 me S

Diameter Growth
of Yellow YFine along
111l Creek, Oregun in the
Ochoco Hational Foreat

L]

Height Growth
of Yellow I'ine along
M1ll Creekx, Oregon in the
Cohooo National Foreat

1811 1911
A Baged on 400 treen . Bosed on 224 trees
: : Height
Age Diasmeter : (feet)
10 0 1 1
20 0 ] 4
30 1.2 H 8
40 ¢ 2.7 H 18
50 4,1 : 29
60 5.6 i 38
70 @ 7.1 H 46
80 8.7 ; 53
90 10.2 : 60
120 11.6 : 66
110 12.9 : 7L
120 ¢ 14.2 H 76
130 15.4 - 80
140 & 165 . B84
150 : 17.6 H 86
150 18 .6 : 92
170 19,5 3 96
180 ¢ 2044 : 100
120 21l.2 3 104
200 2240 H 107
210 22.8 e 109
220 ¢ 23 .6 s 112
230 24,3 & 114
240 25.0 d ilé
250 . 2546 4 318
260 26.2 . 120
270 : 26.8 . 122
280 27 4 : 123
290 2749 5 124
300 28 .4 : 124
3210 L 8.8 .
380 2943 :
330 ¢ 29.7 g
340 3042 :
360 : 30.6 i
360 31.0 i
370 31«4 H
380 : 31.7 :
390 384l 3
400 3244 H
410 3.7 H
420 83350 H
430 . B35+4 p
440 33«7 :
450 3440 R
OO ¢ 35.3 3



REPRODUCED AT THE NATIONAL ARCHIVES

Tho Matolius Oreek Growth Tables

The troot where data for this tan'is was obtained
was located in an exceptionally favorable nlace for tree
growth. The forest here begins to take on ‘he character of
the wottar east slopes of the Cascades, ani tree growth -3
in genoral nore rapid then in the Blue Mouniiin ragion. ' e
diameter growth 1s exoéllent, but the height growth is a:5n
better. It was powcidle to obtain only 6¢ .rees on this
traot so thzt the table may not prove to ho wildely applic-
able.

The dismeter and height growth touvles follow:
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PARLE 30

TABLE 31

Diameter Growth

of Yellow Pine at
the hesad of Matolius

Creek, Oregon

Height Growth
of Yellow Pine at
the head of Matolius
Creek, Oregon

: 1911 : 1911
2 Based on 66 trees : Based on 36 trees
: : Height -
Age ¢ Diame ter : (feet)
10 : 0 : 1
20 0 s 4
30 : 1.1 5 9
40 2.7 s 16
50 : 4.4 : 2b
60 6.2 : 34
70 . 8.1 . 43
80 : 9.9 k 651
90 11.6 2 58
100 : 13.1 : 65
110 : l4.4 : 78
120 : 16.6 : 78
130 : 16.8 : 84
140 : 18.0 : 90
150 : 19.1 - 956
l60 : 20.1 : 29
170 21.0 : 103
180 : 21.9 H 107
190 : 22.8 : 110
200 23 .6 3 113
210 : 24.3 : 116
220 26.0 : 119
230 25.7 : 121
240 26.4 : 123
260 2%7.1 s 124
260 27.7 : 1256
270 : 28.3 s 126
280 28.9 : 127
290 : 2946 : 128
300 3040 5 129
310 30.5 : 129
320 31.0 s 130
330 31l.4 : 130
340 3.8 : 130
350 . 32.2 : 130
360 385 :
370 3249 :
380 332 :
390 3345 :
400 . 33 .8 :
410 34.1 2
420 34.4 2
430 34.6 :
440 34.9 :
450 356.1 A
bOo0O : 3642 H



REPRODUCED AT THE NATIONAL ARCHIVES

ﬁf@§ Moadow Lake and Keno Growth Tables

The growth téblos for these regione are very & . .miler,

the growth being slightly faster than the averape growth of
yellow pine for Nastern Cregon in gencral, thore being a slight-
1y greater precipitation here than in the Ulue Mountain Caglion.

For haight growth refer to Table 9, pages 33,
The diametor growbth tables Ffor the two tracts Illiow:
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ZabLE B2

TABLE 33

Diameter Growth
of Yellow Pine near
Meadow Lake, Oregon.
1910

Baged on 245 trees.

#8 sv an ®r &=

Diemeter Growth
of Yellow Pine near
Keno, Oregon
1810

Baged on 52 trees.

Age ¢ Diasmeter : Diameter
10 : 0 : 0
20 0 ) 0
30 l.4 H 1.5
40 3.2 8 3.6
50 : 5.0 3 5.7
60 6.8 A 766
70 8.6 H 9.3
80 = 10.2 5 10.9
90 11.8 4 12.5

100 : 13.3 . 14.0

110 14.7 5 15.4

120 16.0 : 16.7

130 17«8 H 18 .0

140 @ 18.3 : 19.1

150 : 19.3 : 20.0

160 20.2 - 20.8

170 21.0 i 21.8

180 21.8 : 22 3

190 22 .6 : 22 .9

200 : 233 H 23 .5

210 24,0 H 24,1

220 24.6 . 24.6

230 253 H 25.1

240 2549 : £5.6

260 ¢ 2645 g 26.1

260 27.0 : 26 .6

270 27 5 . 27 .0

280 28,0 8 27,56

290 268.4 - 27.9

300 . £8.8 d 28,3

310 29 .2 : 2847

320 29.6 : 29.1

330 30,0 . 29,4

340 3043 H 29.8

350 30,7 : 30,1

360 3l.1 H 305

370 3l.4 : 30,8

380 31.8 : 3l.1

390 : 321 : 31l.4

400 32.0 H 31.7

410 : 32 .8 :

420 38.1 :

430 35eb :

440 33.8 H

450 34.1 s

600 : 35.8 &



REPRODUCED AT THE NATIONAL ARCHIVES

The Tamarack Creek Crowth Tables

" Although being on the east slopes of the Canocadss
tho growth is not as fast here an at Matolius Croek, Headow
Lake, or Xeno, probably dus to the greater cold and shorter
growing season. Thie traot is in the northern part of the
“otate, whils the other three are in tho southern., It seomed
to be typical of the timber of the rogion.

The growth tables follow:
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TABLE 34

TABLE 35

" Bs B e S¥ FE 29

Dismeter Growth
of Yellow Pine slong
Tame.rack Creek near

Dufur, Oregon.

Height Growth
of Yellow Iine along
Tamarsok Creek near
Dufur, Oregon.

1911 : 1911
- Bagsed on 238 trees 4 Baged on 125 trees

: : Height

Age Diameter - (feet)
10 : 0 : 1l
20 : 0 - 3
30 2 o7 : 6
40 z 2.7 - 14
50 - 5.0 : 23
60 : 7.2 : a4
70 : 9.2 : 44
80 : 1l.2 : b3
g0 $ 13.0 s 62
100 - 1446 : 70
110 % 16.0 . 76
120 : 17.2 5 82
130 : 185 : 87
140 : 19.6 : 9l
150 : 20,5 : 95
160 : 21.4 : 98
170 : 22.2 s 101
180 : 22.8 : 103
190 S 23 .4 : 1086
200 s 24,0 : 106
210 : 24,6 3 107
220 : 25.0 s 107
230 : 25.4 H 108
240 s 25.6 s 108
250 ¢ 2648 4 108
260 : 2646 - 108
270 : 27.C : 109
280 : 27 oa 4 109
290 2 27.7 3 109
300 : 28.1 : 109
310 4 28+4 s 109
320 : 28.8 s 109
330 : 29.1 < 109
340 : 29 4 $ 109
350 z 29,7 < 109

360 ? 30.0 :

b8



REPRODUCED AT THE NATIONAL ARCHIVES

The Orystal Creek Growth Tables

The tables for this tract have nci been insluded
in Tables 1 and 2, a@ the growth is so much more rapid then
for any other tract studied. The ¢ismeter growth compares
with the diameter growth 0of Douglas f£ir on the Coast., It
probadly rspresents the maximum rate of growth for a etand
of yqllqw pine growing'on the best cuality of soil,

The diameter and height growth fzhles follow:
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TABLE 36 TABLE 37

Height Growth
of Yellow Pine along
Crystal Creek, T. 35 5.,
R. 6 B., W., Oregon.

Diasmeter Growth
of Yellow Pine along
Crystal Creek, T. 36 8.,
R. 6 E., W., Oregon.

e e 5% &

08 m4 B =4 mw B4 B e T

1910 1910
3 Baged on 87 trees Bazed on 86 trees

: Height

Age Dismeter : (feet)
10 A 0 > 1l
20 8 0 : 4
30 $ 3.2 : 9
40 s 7.1 : 16
b0 : 10.6 : 23
60 : 13.6 : 30
70 : 16.2 . 38
80 . 18.6 5 37
90 : 20,5 : 56
100 ¥ 22«8 : 6B
110 $ 23.7 : 76
120 ¢ 25.0 : 89
130 3 26.2 102
140 : 27 .4 H 112
15¢C : 2845 . 120
160 : £9.6 3 126
170 : 30.4 : 130
180 $ 313 : 134
190 s 32.8 : 137
200 % 33.1 5 139
210 : 339 : 141
220 : 34.7 - 142
230 : 35.5 : 144
240 4 363 : 145
250 : 37.0 : 146
260 s 37.8 : 147
270 s 38.5 i 147
280 4 39.2 ¢ 148
290 : 40.0 : 148
300 . 40.7 $ 149
310 : : 149
320 $ : 149
330 : 149
340 ¢ : 149
3560 : : 150
360 H : 150
370 : : 150
380 : : 160
390 s : 150
400 3 : 150
410 . H 150
420 ¢ : 150
430 H : 150
440 3 : 150
450 ¢ s 150
500 3 3 150



REPRODUCED AT THE NATIONAL ARCHLVES

Present snd Past Rate of Dismeter Growth of Yellow Pine

by Age Olasses.

In conmnoection with working up the diametor growth
dats o side study was made. It was thought possible that
the growth of yellow pine in recent yoaré might not be the
game as in past times, This seems to he the populer idea
among ranchers and farmers in Gastern Oregon. If such
ghould prove to be the case 1t would be important to know
thie difforence in predicting future growth and yleldes of
stande.

For this purpoee the treos of several of the
traote were {irsi grouped by 100-year age claeses (1-100,
101-800, 201-300, eto.) and then by B-inch diemeter clas-
ses, The growth was then added, averaged and curved sep- |
arately for osch of the age classes end for each of the
dismeter olasses. It was found that in those canes where
the trees were grouped into age classes that the growth
was apperently faster for {rees of sny age in more rocent
times than for irees of the same age in past times, How-
ever, on grouping the trees from the same tracts aeoorﬁing
to diameter, it wap found that the data worked up in this
wise geve exaotly opposite results. Here the smaller and
therefore presumably the younger tress zrse growing et o
slower.rate of growth than the larger end therefore pre-
gumably older trees gre™ when at the same age as the
younger treeB NOW.
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REPRODUCED AT THE NATIONAL ARCHIVES

TABLE 38,

Lapine, Oregon

The relative rate of diameter growth at each ZO-year
period of their life of yellow pines whioh are now young, and
of those which are now old., Table bamed on the stump analysie
of 361 western yellow pines.

Ape olnspes of treen at nrecent time.

. P
- ]

s 101 to 200 : 201 to 300 : 301 to 400 : 401 to 600
Aga : year cleas : gear glagg : wvenr olaps : %gar claes
: ameter at breast Belfht in Luenes .

20 : 0 : 0 e C - 0

40 1.5 : 104 . 1.7 : 1.0

60 3.8 3 3eb : 4.8 : 2.6

80 : 72 H B9 . 6.8 : 4,5
100 11.7 S 8.7 H 9.6 . 6.8
120 : 16,6 : 11.8. H 12.5 . 9,5
140 20.8 : 15.1 i 16.1 H 18.8
160 : 24.0 : 18.6 : 17.7 s 15,5
180 26,5 : 21.9 8 20.2 % 18.5
a00 28,2 H 24.8 M 82.5 . 21.8
220 : : 27.0 ] 24.6 : 2343

240 : R8.7 b 28.4 $ 26,1
260 H H 5090 : 88.0 H 86.8
280 : 31.2 H 29. 3 £B8.4
300 : g 31.2 : 30.8 3 29.8
380 : . e 52.0 : 3009
340 : : : D36l . 42,0
360 : g H 34,2 : 33.0
a80 : : 35.2 s 34.0
400 : : : 36,2 : 36.0
420 : $ : 3 35,8
440 : : e $ 36.6

62



REPRODUCED AT THE NATTIONAL ARCHIVES .

TABLE ¥C. 39.

SISTERS, OREGCN,

The relative rate of diametor growth at each 20 year
period of their life of yellow pines which are now young, and
of those which are now old. Tadle baged on the stump analyses
of 267 westorn yellow pines.

. Ago claseses of trees at present tine.
Age i 1 to 200 ¢ 20T to 500 ¢ 301 to 400 : 401 to 50O
syear clags : yoeal class i yoar ¢lase ¢ year clags
20 . Dla?eter ?3 brea?t helth)ln in?hes .0
40 2.3 ' 1.8 : 2.3 : 174
0+ 6.1 c ALy : 6.0 : 2ol
80 @ 10. s 8.1 . 9.6 : D
100 1 13.6 . 11.6 : 12:6 : 10 .4
120 ¢+ 6.1 : 14.7 $ 15.5 s it
140 : 18.1 ' 178 : 17.6 . 165
160 : 19.7 19.1 19.5 ) 1.8
180 ¢+ R2L.2 s 20.8 : 21.2 : 2C .0
200 +  22.5 . 50R8 : 92,6 : 22.6
220 y 23546 ' 25.8 4 2569
240 . 4.8 26.0 $ 25.b
280 ‘ 25,0 : 26.2 t 26.6
280 : . 27.2 ! 2% . & ' 2748
300 . 28.4 : 28.5 : 29.0
320 : : 29.5 : 30 .0
340 H . 20.5 : 310
360 3 : : 31 .4 ! £1.9
380 ; . 32.4 : 32:8
400 : ; 53.3 : 336
420 : : : 4.5
440 : : NI
460 ¢ ¢ . : :
500 : : : 38.0
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REPRODUCED AT THE NATIONAL ARCHIVES

TARLE NO, 40,

BHMBODY, ODNEACY,
The relative rato of dlameter growth at each 20 year:
period of their life of yollow pines which are now young, and
of those which are now old. Table based on the stump analyses

of 400 westorn yellow pines.

: Age cluepes of treess at praaént time.

Age 11 to 200 : 201 to 300 301 to 400 : 401 to 500

iyear clags ;  year class @ year class ! JO&r class
: Diameter at breast height in inches

20 < O E . : 0 : '0

60 5.3 : 49 : 4.7 : 4.5

80 ¢ 6.6 : 7.9 H 7.5 : 6.9
100 11.4 5 1C.8 3 1C.2 $ 9:3
120 13.8 : 13.2 . 12.5 : 11.5
160 17.9 : 17.1 g 16.5 : 155
180 19.¢ : 18.8 : 18.3 8 17.3
200 21.3 . 20.3 : 19.9 2 18.8
220 21.6 : 21.3 : 20.2
240 : 22.9 3 22.5 2 21.6
200 s 24 .1 : 237 . R2.9
280 : 25.2 4 24.8 4 24.1
300 ¢ 28.2 1 25:8 : 25:5
320 5 g 26 .9 - 26.3
240 s 3 27.9 2 2.3
360 @ : ; 28.7 s 28.3
36C ¢ - : 29.6 : 29.2
4CC 3 - et :
Bl : ; 30 .4 : 29.9
460 ) : . :
480 : . .
500 : : :

-
.a ®
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REPRODUCED AT THE NATIONAL ARCHIVES

TABLE 0. 41.
AUSTIN, OREGON.

The relative rate of dlameter growth at each 20 year
period of their life of yellow pines which are now young and
of thoge which are now old, Table based on the stump analysis
of 672 treen.

Age Clascos of Trees at Present Time

1 « 300 : 101 - 200 : 201 -~ 300 : &0l - 400 : 401 - 500
Age : years : years :  yoers : Yyears : years

ae ane

L o : L. B L] . ] - 1Y
“Frigmeter—ot—bregsthreigrr—TrIenes
0 L]
L

®¢ sa Be O @5 66 s oa

20 0 0 s 0 s 0

40 3.3 3 2.b g 2.4 5 2.1 : 2.0

60 : 8.1 . 6.4 4 5.4 $ 4.6 H 4.3
: 80 : 12.6 : 10,8 . 8.4 g 7.4 . 6.8
: 100 : 16.0 : 13.4 . 11l.2 g 10,2 2 9.2
: 120 H 15.8 : 1346 3 12,6 : . 11.6
: 140 H H 17.7 H 15.5 H 14.9 H 15.8
+ 160 : 8 19.2 3 17.4 : 17.0 3 16.6
: 180 s £0.4 : 19.1 : 18.8 . 17.2
3
: 200 ? 2l.4 ] 20,6 3 20.b : 18,7
; 220 z : 2l.7 - £1.8 g 20.1
: 240 : 3 $ 22.6 3 23,0 : 21.4
: 260 : g : L83 3 24,2 3 22.7
1 280 : : s 2348 3 262 S 238.8
. 500 : H : 24-8 . 26.1 H 2408
s 320 : g : : 27 .0 3 2647
: 340 : $ : 27,8 ¢ 26.7
H 360 : H 4 26.5 . 3705
s 380 : ! 3 : 2942 s 28.2
1 400 : $ : ] 29.8 . 28,9
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REPRODUCED AT THE NATIONAL ARCHIVES "0

TADLE 42.

PARKERS! MILI, OR..GOX,

The redative rate of diameter growth at sach 20 year
period of t heir life of yellow vpines which are now young, and
of those which are now old. Table based on the stump analyses

of 245 western yellow pines.
Age clagses of trees at present time.

Age + 1 to 200 : 201 to 300 H 301 to 800
: yasar clags ¢ year class : yoear class
s Diameter at breast height in inches
20 2¢ H . 1 o0 i .
40 : 1.6 s 104 H 1l.4
60 : 4.8 : 4,2 : 4.8
600 8.2 : TR : 8.3
100 ! 11.3 : 9.9 5 11456
120 . 14.2 4 12.4 H ld.1
140 3 1646 : 14.6 : 16.3
160 - 18.9 g 16.6 - 18.2
180 ¢ 21.0 : 18.5 : 20.1
200 : 22.8 ¢ 20.3 : 21.9
22 : ‘ : 22.0 : 23.58
240 ¢ : 23,2 ! 26.0
250 - . 24. ¥ Ty
: * . : 26 )
v [A] N .
228 ' ’ el ! 28.7
340 : , 29.9
560 : : Den
: ; 3 32.6
‘jgg ¢ ' ¢ 33:4
460 : : e
480 : :

-w ‘sa ‘sw
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REPRODUCED AT THE NATIONAL ARCHLVES

TABLE 495,

WINLOCK, OREGON,

The relative rate of diameter growth at each 20 year
period of their 1ife of yellcw pines which are now young, and
of those which are now old. Table beged on the stump analyses

of 407 western yellow pines.

Age oclasecs at present time.

Age ¢ 1 tc 10C ¢ 101 to 200 : 201 to 300
+ veer class : year class i _Jyoar class
: BHiometer at breast height: in inche
20 : -O ﬁ 'O i .‘O
40 b log H 104 . 104
60 . 5.8 H 4.2 . 4.3
80 - 10.3 : 7.2 d T3
100 : 14 .4 ‘ 9.9 8 10.0
120 : : 12.3 : 12.5
140 $ 8 14.4 . 14.6
160 g : 16.1 3 1645
180 2 : 1747 ! 18:1
200 3 3 19.0 g 19.6
220 : : : 21.1
240 : : ' : 22.6
260 : : : 23.9
280 : : : 253
300 : : ‘ ;
320 : : . 2560
340 : H s
360 $ . j .
380 - : :
400 . " ;
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REPRODUCED AT THE NATIONAL ARCHLVES

Ochoco Creek, Ochdco National Forest.

The relative mte of diameter growth at each 20 year:u
poriod of their life of yellow pines which are now young and
of thoso whioch are now old. mable based on the stump analysils
of 474 trees of wastern yellow pine.

Age classes at present time. ,
T to 100 :101 to 200: 201 to 300 o0l te 400 ;401 to 800

Age :

syear clasgiyear class: yoar clags :year class :year class

3 Diameter at breast height in inches !
20 M 0 1 - «0 . .0 L 0 H _ 0
60 97 s 6.0 - 6.4 . 5wl s 4.0
80 ;¢ 147 H 10 .0 . 9.4 : 3.4 4 6.4
00 b 1.6 b 1s.5 o+ 12 1 118 i 9i0
120 4 16.1 ' 14.6 ' 14.5 $ 11.3
140 : ' 18.2 ! 16.8 3 172 1 134
160 : 1 201 18.8 : 193 ¢ 18:3
180 : : 21.8 t 20&5 H Q1.1 ¢ 16.9
200 © a3.3 :  28.0 i 22:6 i 18.4
220 ? ' 23,3 : 24,0 r 1%.8
240 : t 24.6 - 26.2 ¢ 21.1
260 3 : : 26.7 /2 26 .4 1 BR3
280 : - 268 : 204 :  23.5
300 3 : ' . 2w §  ss.a -
320 ¢ : 5 . 25.3 " gg'
540 : s : 3.2 " Py -8
360 : : S 1) : §$?9
i . . . . : L
380 ; ; : : 3L.7 . 8.8
400 : : ¢ an.; ; ‘
420 : : : w ORed P29
440 i x + 30.5
460 1 : : PoBL.
480 : : : .
500 : : :
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REPRODUCED AT THE NATIONAL ARCHLVEDS

PABLE NO. 4b
MILL CREEK
The comperative rate of diameter growth at each 20

year period of their life of yellow pine of various diameters
regardless of the total ages of the individual trees.

D1dameter Clasgece
21" 3 24" 3 27" 3 B0™ : 33" ¢ 36" ¢ a9

©1.04: 1.84: 2.03: 2.53: 2.20: 2.93: 5,47 ¢
b H

L] o 88 "o
.
xQ
-3
[
<z
FJ
=

: 8
40 5.82: 508 4q16= 40?‘2: 4.99: 5.74: 5.25: 8.05:9.87 H
DU 4 5966: 5.87: 6.48: 60"2: 8009: 90?)5: 8054:12056315087 A
B8O : 7.24: 7.79: B8.76: 9.86:11.10:12,68:11,68:16.01:20.87 :
: : 8.44: 9.65:10.87:11.?4:15.95:15.87:14.79:19.50:25.46 5
: 120 : 9.55:10.88:12.68:14.0?:16.45:18.61:17.87:22.35:89.52 :
+ 140 :10.52:18.26:14.28:15.97:18.21:21.09:20.68:24.84:31.92 .
160 :11.28:15.72:15.61:1?.48:20.50:22.46:25.13:26.28254.42::
: 180 :11.94:14.95:16.75:19.14:22.05:2&.25:25.46:28.24:36.45
5 :15.02:16.20:18.16:20.75:25.63:25.72:27.64:29.44:37.97 :
. 220 :13.78:17.05:19.47:22.12:24.07:27.25:29.42:50.60:39.50 i
+ 240 :14.80:18.02:20.18:22.8?:24.75:28.52:29.22:30.59:41.20
: 260 :14.70:17.75:80.21:82.56:24.87:28.07:30.68:50.05:38.50
:15.80:17.70:20.55:21.50:24.88:28.43:51.25:51.40:38.90
s 300 :18.80:21.14:22.47:25.54:28.87:51.74:51.78:39.70
: 320 : :21.77:22.98:25.68:89.20:54.00:52.85140.50 J

-3

e e - - - » L Ad
)
=]
o

o
o
o

«e wo o® »w

)
@
o

Note:- The figures in this table have not been curved and ir-
regularities in certain of the figures in the vertical columns
are due to tho fact that trees of the same elze are not always
of the same age, 80 that in tabulating the growth data cortain
treos fall out sooner than others., When these trees happen to
be those having the quickest diameter growth the average dlam-
eters appear sometimes to diminish rather then incroase with
age. '
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REPRODUCED AT THE NATIONAL ARCHLIVES

PABLE NO. 46
WINLOGK
The comperative rate of diameter growth at each 20

year period of thelr 1ife of yellow pine of various diameters
and regardlees of the total ages of the individual trees.

; : Diamet exr Claces

: Age : 12" : 1B" : 1B" : pim : p4m 3 RT" : BO" : 33" i ae"

T o0+ 1.50: 191 1.97: 1.98L 2.3 0.91: £.48: 2.17: B.18
. A0 : 3.8B: 4.,00: 4.14: 4.60: E.,08: B.21: 6.b6: H.80: 7,88
s B0 i 4.80: 6.08¢ 6.,28: 7.8b: 7.80: §.43:10.,29: 9.83:11.60 ¢
. B0 : 6.39: 7.9B: 8.6b: 9;90:10.69:11.53:13.70112.87:15.42

« 100 : 7.07: 9.31:10.48:12.17:15.17:14.10:16.61:16,22319.17 s

: 180 : 8.42:10.50:12.15:15;97:15.50:16.51:19.03:19.06:21,58 :
: 2 9.09:11.58:15.57:15.75:17.41:18.85:21.27:21.86:24.47 :
+ 160 :10.11:18.67:14.85:17.10:18.90:20.74:23.11:24.28:26.40 :
+ 180 :11.14:15;75:16.24:18.40:20.58:22.50:24.76:26.12:28.15 g
:12.50:14.74:17.12:19.46:81;81:24.04:26.21:27.77:28.40 3
: 220 :13.00:15.01117.56:19.86221.58:24.52:26.76:29.46:50.20 :

44
(]
(@

s 240 :16.17:17.53:19.46:21.47324.82:27.97:30.51:52;&0
t 260 H 318.00120.09:22.12:25.80:28.60:51.95:54.47
t 280 : - :18.00:20.25:82.89:25.75:29.62:38.25:35.75 H
s 300 : A . :18,70:22,42126.,20:30.40: 134.80
: 320 3 : 120.,60: 3 g : 136,20

Note:- Ses Kote on rPage.
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i

Thus we havéfapparently two theories toth egually
convineing which are pulling in exasctly opposite directions.

The probable difficulty, however, lies in tae iact
that all the trees anslyzed did not belong to thoe same troe
class. Most were dominant, to be sure, but ther was a con-
siderable peroentage of intermedimte and even & 'sw suppres-~
sed trees smong the number.. HNow, in the csge of the division
of the trees into age classes a larger percent o the sup-
pressed and intermediste trees would be included imong the
highgr age classes than among the lowor age olas: s for thsd
obvious reason that suppressed or intermediate.ti as nre of
slower growth than dominant trees.

In those cases, on the other hand, who:e the tress
have been classed according to dimmetsr, most of the old cup-
progsed and intermediate trees would be included ith the
young dominant treesg, which would bring down the .verage
growth of the latter below that of the trees of @ .rge size
which must include only those which have slways i.en dom-
inant in the stand.

In order to compare the raté of growth of trees
now, with that of the past, it would be necessar; to pick
out trees of all sizes belonging exclusively to v eceisoly
the same tree class, It is thounght, however, tha the slight
inorsase in time required to work up the data int, separate

age classes, has been well spent, for by so doing 1t will
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Ingreased Growth Due to Unmnetural Caufss

Uafortunately lack of oprortunity prevent-
ad any date from being gnthered onithe inoreased
growth of yelloﬁ pine due to thinninge.

In & small side study it wes found that
growth had been distinotly stimuleted on & small
sree usod s a gheep bedding ground fdr ahout ten
yeoars. .

The average growth for the last ten years
ane .40 inchas, end for the four prec:cding decades
in ordsr, as folloﬁa: 229 = B0 - 34 and .3%. The
study was based on 37 {recs.

Height Growth

Theneveyr pocsible, ring counis voere ob~
taine& at intervais up the trae to tho top and the
heighﬁ of thesuo péinta above the grouui: mcasured.
Phese counts wereiuse& es the besis in preparing
the heoight growthltables whieh have boen ineluded
in this report. There 1s gresat veriation in the

rote of height growth of yellow pine, o3 r:ight
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be expeoted from the thent of its range and tho great varisty
of conditions under wﬁﬁoh it ocan survive. For oxample, a
Sisters the helght growth for the first 300 yesr: was 92 ¢ %
and at Crystal Creek it was 149 feet, or approxinantely 50 - . ¢-
cent faster. If only the dlameter growth were ;v ven for
either one of these two trmots, & very wrong ide:. would be
obtained in estimating future yields for the othe tract. It
is to be rergretted that it was not always possilic to dbtaein
vory full datse on'height growth, as often part » all of the
trees on certain tracte had been removed from t.. cutting
area, but it is helieved that sufficient data wae obtainec
to eliminate the possibdility of any very large urrors.

‘ Often yellow pine growing in the opern sppears o
have a very much faster height growth than when it oosurs
in o stand having a normal crown cover. The lo..;' srowns )
and short clear lengths given open grown trees %!2 appeanr-
ance of being shorter than they really are. On ‘he other
hand, the short crowns and long clear lengths o.) tree gro -
ing in normal foresté glve the trees the appear: ce of he-
ing taller then they really are, but in reslity “ho dif-
foronce in height between the two olesses 18 noi as gggat

as & casual glance might lead one at first fo cinpose,

Seedling Height Growth
The height growth of yellow pine in <ihe sesdlins

stage is exceedingly slow, even when it ocours uvder the
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light canopy of larger: trees of the same speciis., In *he
open it is somewhat fﬁstar and under the soleoction cutt: :igs
such as are practiced on the National Forests, hetter he
growth may safely be expected then 18 shown in the acoor. ny-
ing tsbles. ' Growing under ordinary yellow pine forest ¢ n-
ditions 10 percent toizo percent of the tolal age of the
trae 13 often required to grow to'stump height. This iz n
argument in favor of making selection outiings in this spuo-
cies rather heavy. .

Tables showing the height growth of seedlings in

gseveral localities follow:
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PABLE NO. 47
SEEDLIRG HRIGHT GROWTH

The average height of thrifty Yellow Pine
Seedlings at various ages; Beker, Grant and Union
gounties, Oregon, 1910,

Based on 1,182 measurements.

Total
Age Height
Years Feet
1 [ X2
2 3
3 .5
4 o6
/) 8
6 1.0
7 l.1l
8 1.3
9 1.6
10 1.7
11 1.9
12 2el
18 2¢3
14 2eb
16 2.7
16 3.0
17 3.2
18 3D
18 37
20 4,0
21 4.3
£e 4,6
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PABLE NO. 48
PEEDLING HEIGHT GROWTH

The average height of thrifty Yellow Fine
Seedlings for various ages at Embody, Oregon, 1911,

Based on 1808 measurements,

S Total

Age Height
Years Feot
1 o
2 o4
3 o6
4 .8
b 1,1
6 1.2
7 1.4
8 1.6
9 1.7
10 1,8
1l 1.9
12 2.1
13 2.2
14 £el
15 Leb
16 2.7
17 2.8
18 3.0
19 Dal
20 Sed
21 37
22 3¢9
23 4,2
24 4.5
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TABLE 49 TABLE 49(a)

; The average height of : The average height of
: thrifty Yellow Pine seed- :thrifty Yellow Pine seed-
:1ings for various ages at :lings for various ages at

:Lapine, Oregon. :Winloock, Wheeler County,
: :Oregon.
2 1911 : 1911
1 Baged on 357 measurements.:Based on 1239 measurements.
: Helght : Height
Age : (feet) 3 (feet)
1 4 2 : 2
2 ¢ 3 s 3
3 : - : o4
4 b s ;)
5 L] .6 : .5
6 o7 : .6
7 2 .8 2 o7
8 1.0 : .8
9 1.1 : .9
10 : 1.2 $ 1.0
11 1.3 2 1.1
12 l.4 2 1.2
13 . 1.6 : 13
14 1.7 3 l.4
16 1.8 $ 1.6
16 : 2.0 : 1.7
17 H 22 . 1.8
18 : 2.4 H 2.0
19 ¢ 2.6 3 2.2
20 2.7 g 2.3
21 249 g 2.5
22 3.2 - 2.6
23 . 34 : 2.7
2‘ i 507 : 2.9
256 4.0 : 3.1
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Moan and Current Annual Heicsht Crowth

The points of culmination of the mean and current
annual height growths, and the age &t which the mean and .ur-
rent annual hoight rrowth are identlcal, has been obtained
from the hoeight growth tables. The riean annual height growth
reaches its maximum, of course, al the point where 1t is equel
to the cu:rent annuel heipht growth. With certailn kinds of
timber in some localities where the demand for lumber is great
8 Inmowledse of the moan and eurrent annual hei-ht growth is
important in helping to determine the proper rotation, but
in tho case of yellow nine in Oxepon where the only demand
al presont is saw log dimenslon gtuff, this information is
not particularly valuable from a practical sitandpoint. It
is, however, of interest scientifically. Yellow pine reahhes
the point of the culmination of i1ts mean annual heipght growth
and current annusl height growth long before it is large
- enough to be merchantable under the existing mariet. In the
Toture whon the use of lumber will become more intensive
through greater scarcity, there will be practical as well as
scientific value in having this information.

sor gome of the tracts the current and mean annual
diameter growth has also been computed, and it is included
in the sccompanying table along with the current aﬁd mean ann-

nual helght growth for purposes of comparigon.

£
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PABLE b0

culmination of the Maximum Current and Hean Annusal
Height and Dismeter Growth of Yellow Pine Por various loosal-
ities in Oregon.

: | " culmination of . Culmination of |
. ! Maximum Cuprent * Maximum Mean An-
: : Growth in- ; nual Growth in- ;
3 Name of Tract . Heicht : Diameter : Height : Diamaeter:

: Aga Ape : Age Age :

.

Lapine 3rd quality: $p : 100-150 : 146 : 180-200
Lapine £nd quality: 95 160~160 : 145 : 170-190
Degchutes River H

110 : @9 ¢ 150-170

*e o5 @b ae

e @B =% &3 B8 20 @B 40 ¥

: let guality : 60

: Ft. Xlamath s 45 80 : 96 110

: Siasters (1) : 6b 1 80 : 99 : 110-120

: Sisters (%) 5 Bb : 60~80 g 99 : 110-120

: QOdenea 3 46 : 60-90 3 96 ¢ 110

: Embody 5 B6 ¢+ 60-110 100 : 120-140 :
: Whitney & Austin : g7 : 70-90 g 119 : 100-110 :
: Palmer Junotion : 44 : 30-50 2 78 : 80-90
1 Parker'a Mill 3 87 60 3 119 130 :
: Winlook g 97 90 ? 119 : 110-140 :
: Qohoco Crack . 46 50 s 120 120 :
: M1ll Cresk s 42 80 . 82 120 H
: Matolius Creek H b6 70 ) 110 : 100-110 :
: Meadow Iake H 46 : 40«60 2 95 110 $
: Keno . 45 : 40~b0 H 96 : 100-110 :
+ Tamarack H b BO & 102 ¢ 100 :
¢+ Bend H b6 70 2 186 100 §
: Orystal Creek : 116 40 : 145 ¢ 80 3
‘' Average,All tracte, 6b ; 76 ; 10¢ ; 120 ;
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It was expeo?ed that this table would dring out
certain points in relafion to growth, as for example the
generally inferred supposition that fast grewing treces r. :ch
their point of greatest height growth ot an carlier Peri. .
than glow growing trees. Although there is wide variatlc :
in the age et which mean annual growth and current annual.
growth culminate, this theory does not weem to be entirel -
substentisted. There are meny exceptions, although in ge -~
eral the theory scems to be true.

Volume Growth

The volume growth tables in thie report for the
various reglions have been obtained by means ol apslying « -
propriate volume tebles to trees of all diamecters and hei hts
for each 20-year period. For exeample, we may find that | e
average yellow pine in that locality which ic 180 years old
hag a diameter of 18 inches and a merchantablo hoight of $oun
logss If we then look up the volume of thls 180 year ol¢
tree in the appropriate local volume table we will find { 1%
it has a volume of 285 board feets In other words, it x¢
quires 180 years to produce a tree containing 285 board i 2%,

Yolume growth 1g8 a truer index of liree growth 1 oa
either height or diameter growth, as 1t 1 decendent on b th
of these %o sn ggg%l degroe for its determination. Cubic
volune is moré acecurate and seicntific than toard foot vo me,

but has little practical value inm this countr; at the pre¢ nt
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*t;ime as raga,rds yalloiw pim end 89 iV hes mt been includ~-
ed in this reporh The ’tmar& foot volume | rev th tahles Tor
the different tracts follow:
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TABLE NO.

bl.

VOLUME GROWTH.

NAMNE OF TRACT.
: : - - 4 3 : $ : ' ) : H ) . . $ s é : . p
- . HI HI . . - L] . -
. . by b - : a4 ' a - H - Yo, : . G 2 .- : : P ] s -
: o : P Rl : : : : : : : : : HE : : : : :
. . g: . Sﬁ ..gHP. Q. Sn. 5* . % . % . Soﬁ.ﬁﬂ . 3 g . SM ) Mo, :M i % ; : ﬁx. . Eg
. . v oo '00“'95 P P 0 . o P pger g0 ¢ A -~ oo ¢+ HO ¢ o0 * o * o ° do o 0o
s & 0 B9 o B e apg: BE ¢ B— ot A= g : 4 :qgdz:idg : Roo: A o: oge: of: L9 34 F o B0 : 8 ! ke
£ A& 86 :nmgihg s H .0 . 8 84 € F:As @3 Bt oo Ho i Ho 2% . §: 85: & : 58
. 0 : : : : ; : : : : : : : : : : : : : ; :
: 20 : s : s H H H : £ : . H ] ) . : : 3 s s
s 40 : 3 s : : z : : : s 3 : H ) : : H 3 H g
+ 60 : £ : i H - : s : 5 : 2 ¥ . : 20 : H H . 90 :
: 80 : 3 3 : 80 : 2 : 20 : : . : s 1 : 50 30 : 20 : :+ 350 :
s 100 : H : s 230 : 20 @ 20 90 : H pO : 1bO : : H e 50 : 95 95 + 160 : 100 : 620 1
s 120 ¢ : 40 : 20 : 400 : 1056 : 96 ¢ 180 : 10 ¢+ 160 : 260 : 10 : 20 : 70 20 160 : 160 : 180 : 270 : 216 : 900 :
s 140 : 80 : 160 : 185 : 600 : 195 : 176 : 300 : 115 : 205 : 380 ¢ 76 : 75 : 165 : 170 : 280 : 280 : 310 + 376 ¢ 300 : 1200 :
: 160 ¢+ 210 : 300 : 390 : 80C : 290 : 260 : 440 : 180 : 27b6:: BOO : 155 : 140 : 2656 : 32b: 420 : 360 : 450 : 488 : 400 : 1500
: 180 : 370 : 490 : 610 : 1000 : %290 : B60 : B8O : 2B0 : 3EBO : 605 : 240 : 205 : 376 ¢ 490 : B8O : 490 : 600 : 580 : bl0 : 1800
! i
. 200 ¢ 540 : 710 : 840 : 1190 : BOO : 480 : 710 : 380 : 430 : 70b : %40 : £80 : 480 : 670 : 760 : 630 + 740 : 690 : 630 : 2130 :
. 220 : 730 : 940 : 1060 : 1370 : 610 : 600 ¢ 620 : 400 : B0 : 810 : 460 ;1 365 : 600 : 840 : 920 : mg0 : 870 : 790 : 7BO : 2430 :
. 240 : 920 : 1160 : 1260 : 1550 : 730 : 720 : 950 : 480 : 590 : 9% + b95 : 470 : 720 : 1000 : 1090 : 920 : 990 : 890 : 880 : 2790 :
. 260 : 1110 ; 1390 : 1460 : 1730 : 860 : 850 : 1060 : B70 : 670 : 1070 : 760 : 590 : 840 : 1150 : 1250 : 1050 ¢ 1110 : 980 : 1000 : 3120 :
. 280 : 1300 : 1620 : 1650 : 1910 : 980 : 970 : 1170 : 670 : 760 : 1830 : 900 : 740 : 960 : 1290 : 1400 : 1170 : 1210 : 1070 : 1130 : 3460 :
; 300 : 1480 : 1860 : 1820 : 2090 : 1110 : 1090 : 1280 : 770 : 8356 : 14%0 : 1050 : 900 : 1070 : 1420 : 1560 : 1290 : 1310 : 1160 : 1260 : 3830 :
s 320 : 1660 : 2080 : 1980 : 2260 ¢ 1240 : 1220 : 1380 : 880 : 92b : : 1200 : 1090 : 1170 : 1550 : 1700 : 1400 : 1400 : 1250 : 1370 : H
: 340 : 1820 : 2310 : 2120 : £4%0 3 1370 : 1320 : 1480 : 990 : 1080 : . 1860 : 1270 : 1260 : 1660 : 1830 : 16510 :+ 1490 : 1340 : .
. %60 : 1980 : 2540 : 2260 : 2600 : 1600 : 1410 ; 1580 : 1110 : 1110 : + 1b20 : . 1380 : 1760 : 1950 : 1610 : 1570 : 1420 : s
« 380 : 2120 : 2760 : 2370 : 2770 : 1600 : 1500 : 1680 : 1230 : 1210 : s+ 1680 : . 1370 : 1860 : 2070 : 1700 : 1650 : 2 :
; 400 : 2260 : "2970 : 2480 : 2940 : 1790 : 1560 : 1770 : 1340 : 1300 : + 1840 : . 1420 : 1960 : 2190 : 1790 : 1720 H
« 420 : 2400 : 3180 : 2590 : s+ 1930 : 1620 + 1440 : 1390 s+ 2000 : + 1450 : 2040 : 2300 : 1870 @ e H
: 440 : BB40 : 3370 : 2690 : s 2070 : 1670 : : 1540 : 1480 s+ 2180 : + 1470 : 2120 : 2410 : 1940 : . :
« 460 : 2680 : 3530 : : ¢ 2210 : 1710 : : 1640 : 1570 : . 3 . 1490 : 2200 : 2510 : 2010 : s 3
+ 480 : 2820 : 3700 : 8 1 2Z60 : 1740 : :+ 1730 : 1660 : ] « 1500 : 2880 : 2540 : 2080 : 3
; BOO : 2960 : 3860 : ¥ : 2490 : 1760 : : 1820 ¢ 1750 : : . 1510 : 2360 : 2560 : 2150 : H

QIATIANY TYNOTTYN JHT TV aAIDNaOAITA

Note:- In the Column of Averages,

the Crystal Creek data

has not been included &s it is not
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Curroent annugl and mean annual volume growth have
been obtained for Bo—yéar poriods in several repvosentative
reglions. It will be noticed from the following teble
(no. 5la) that the mean annual snd current ennuel growth do
not always sulminote within the limitec of the tsmdlee. This
is due to the fact tThat a slight incresse in dlasmetexr in
the larger trees means a very much larger incrr:se propor-
tionelly in volume than the same incresse in di aeter in
the smaller trees, so that it is easily wlewit 128 why there
should be no culmination of growth in ouy exeop. the very
oldest treos which growth has slowed down %o th. minimunm,
This ie true evon although the height growih iu _reater in
the young than in the old itrees. The inersace in volume due
to helght ie not oo great as thet dae fo dlsmoter.

In the pame teble (No. Sla) the cwrrent increment
pereent has boen worked out for sach 5O0-year veriod, or in
other worde the rate poproent at which the irees are increag-
ing in velume st these poriods. It will be noticed from
this table that the pereeﬁt inoyeage in volume falls off

vory rapidly with thoe age of the tree.

8ls
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Types of Yellow Pine Forest

The types of forest most commonly found in eastern
Oregon may be classified as follows:

1. The south oslope type
2. The north slope type
3. The flat or bench type
4, The Juniper type

b« The canyon type

The South Slope type is typical of soith and west

slopes of moderate stecepnoss end soil deptih, ani is gener-
ally covered by pure, or nesrly pure, yellow pli: = at least
80 percent of the stand. The most common associate of yeli-
low pine on the south slope is Douglas fir. DLaish occurs
qﬁite commonly on the better sites in the northcrn part of
the State, but 18 rare south of the Blue liountaias. White
fir ocours in the better sites throughout the wiole of the
eastern part of the State. Lodgepole is frequerily in mix~
ture, but usually does not compete as strcagly vith yellow
pine on the south slopes as on certain other tyras. In the
southern third of the Stante, suger pine enters iato mixture
with yellow pine, On the whole, yellow pine doc¢s not have
to put up with serilous competition with other spiocies on
this type. The south slope type is the mout importsnt from
the stendpoint of the lumberman as on it occeurs the great-

est part of the merchantable yellow pins in the ltate.

The MNorth Slope type is found on north and east

slopeg, often very steap, and in narrow ravines where 1lit-
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tle 1light penetrates. ;The'slopos sre ofter so steep thot 1i?
they faced the south tﬁoy would be quickly ~ie:l out by the

0a81ible on

sun to such en oxtent thatiree 1life would @ im
them. Frequently, howaver, they are not &1 op . ad are ocap-
able of supporting a luxuriant forest grow. . " hite pins,
larch, spruce and Douglas fir sre the most .omm- 1 epecies,
but 2re unfortunatedy inferior im wvalue to 311 w pine,
which is here very subordinate in numbers. It @ 3 evident
thet yellow pine is fitted to grow on north 3lo s, however,
if the competition with other more tolerani pe: a8 could b
gliminated, becmuse whenever it is onoce abl to st & start
it makes sxceptionslly good growth in such ca- tles. I
is wrong to say that yellow pine prefers dr @01 :h glopes
because it happens to be usually found on ¥ m : 4 that fir
and spruce prefer ehady, moist north slopes I- the spruce,
for example, could be given as much light a th: yellow pinc
and the yellow pine ss8 much moisture =8 the spruze, both
would thrive better. Yellow pine can get a 'ng without mueh
moisture, but it must have abundant light, . :d <he spruce
can got slong without much light, but it mu: . huo abundant
moisturo. A1l species of trees require varying s unte of
light and moisture, and the degree in which they : cuiro one

or the other determines the kind of site in which “hey must

grow. If the north slopes could be stripped of % .ir -
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present growth and planted to yellow pine, the growth anc
yield of the resultent foreste would far cxoeed that shown
by eny of the tables included in this report. 7.5 wisdom
of such & move would, ﬁoweVGr, be doubtful for t.0 re¢ason:.
First, a commercial use may be found in future ¢ r s1.80lew
which are now claseed as undesirsble or totally - ame:ichant -
able, such as ocomr on the north slope; and seco. 1, Tacaw:
of the absolutely prohibitive sexpenfe which it w.uld bve

neceesary to entail.

The Plat or Bench type: In the Blue Fountains
flats and benches are typloelly found bordering creeks an.
oxtending back for a gquarter of a mile or less, until they
rise info rolling hills or more eleveied scab rook flats
and ridges. Some of the best cuality of yellow pine is
found in this type, and the percent of other species in the
-8tand is usually emall.

On the east slopes of the Cascades the bench tyne
is not elways covered with pum yellow pine. Todjepole is ¢
gtrongly competing apeciés. and in locslitieas whore thare
have been many successive fires lodgepole has obiained the
upper nand to the detriment of the more ¥alusble yellow pi: 1.
The management of the forest so as to.prevent the increase
in the percentage of lodgepole is here a serions milvical

problem.

The Juniper type: On the east eide of ne crest
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Iof the Cascades the mo%ntaihs rigse very abruptly frov. tho
level or rolling plains., Yellow pine usually extend: out
over these plains, hut the farther away from the movi.iains
the harder it is for tree 1life to ondure, so that berund

26 to 30 niles from the mountains the condiiions have be-
come too sevem for yellow pine, which then gives plac. t¢
juniper and sage brush. The line betweern ll:e pure yo.low
pine type and the Juniper type is, of course, not abr.pt,
the two species intermingling for a strip 2 or 3 miles

wide between the absolute Jjuniper type on the ome sidc, cad
the absclute yollow pine type on the other. The town of
Bend, Oregon, is about on the line midway between the:is 4
types.

The Canyon type is very common in the Blue :.oun-

tains. The tops cf the canyone are usually tresless ;.in-
teaus covered with secsb rock. Theo trees at the extrene
bottoms of the canyons are often of good size, but grow
guickly shorter and limbier ss thoy extend up the sidus

of the canyons. Yure yellow pine, with only a very oc-
casional Douglas fir, is the speciles oi tree ocourring in
these canyons, which are 300 to 800 feet in depth and in-
variably have very steep slopes, often ending in clif’s

of basaltic rock. The ttees in the bottoms are unmerchent-
able because of their few numbere and insccessibility. They

garve a purpose in retarding erosion and comnserving the
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water supply to a sligpt degree, and in seedin ' up those por
tions of the scab rocﬁ plateau which are not % » rocky for
tree growth.. It seems likely that parts of ti se platesur
are cepable of growing treee, as it i5 certain that they «id
in former years. The ridges were formerly cov ‘ed with bumne!
grass which carried fire, but since the bunch 285 hes ~ :en
largaly grazed off, reproduction is oregping ¢.t over th
platéaun from the edges, and the growth of the : vung trees ap
to 20 to 30 years is often very rapid due to %3 sbundance
of sunlight. DBeyond this age, the rate of gro.th rapidly
falls off, Reproduction on these platesus will alwsys b:
very precarious, however, and trses up to 20 years of sg .
are often killed by a particularly dry summer. Ofton sl..
the reproduction is killel over several acres in these ¢ :ab

rock flate by a dry summer such as that of 1910,

Factore Affecting Growth

The single most important fasctor detccomining ¢ e
rate of growth of yellow pine is the amount of :vailable moie-
ture, In this regard, the degreo'of annual precipitatio: is
not the only ciroumstance whioh determines the mount of avail-
able moisture. On very nearly any one of the [.tional I reats
in eastorn Oregon and Washington conditions vsr ;- 2ll the way
from desert to luxuriang tree growth, although ‘he preci; i-
tation may vary only in s slight degree over {L: entire : rea.
The factors which ternd to modify growth other i.an preci, ita-
tion are (1) sltitude, (2) soil, (3) aspect, (4. slope aul
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(6) competition with other speoles or with individuals of
the same speoies,

(1) Altitude: Yellow pine prefers the lower eleva-

tiona., It is the first commercial speeises of tree to border.
the desert and it is about the first to disappear in the
higher elevations. Tarch, Douglas fir, lodgepole, ppruce,
end white barked pine ocan live at higher elevations. All
these species, however, including yellow pine make their best
growth at the medium high elevations whers they obtain suf-
fioient moisture without too excessive cold.

(2) Soil: The ohémical constituents of the soil
are unimportant for yellow pine, but the depth and the phy-
gical properties of the soll sre all important. If the soil
is shallow the trees will be small and stunted, a8 on steep
hillsides. On the other hand, if it is 2 poor water retain-
or, no matter what the depth, tree grewth will be slow and
precarious as on the volcenio ash soils in the vioinity of
‘Bend, Oregon. Unfortunately much of the soil in eastern
Oregon is & poor retainer of moisture which is particularly
unfortunate, as the annuel precipitation is light. The
chemical constituents of the s0il are €¥@allent and in forms

vory easily assimilable whenever thore ie sufficlent mois-
ture to sustain plant life.

(3) Aspeot: Trees make better growth on north and

east slopes than on south and west slopes, but thie is due
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to the faot that such slopes do not dry out sg fest, so that
$here 1s more moisture available for plant 1life.

(4) Slope: The angle at which a slope lies is im-
portant because, in generel, the steeper the slope the shal-
lowar the soll. ZExcessive root compatition such as ocours
in shallow s0il retards the growth of\tha trees,

(5) Competition:with other Trees: The greater

part of yellow pine is growing in pure or nearly pure stands
in localities so harsﬁ that other specles of trees are un-
eble to obtain & foothold and compete with it for the ground,
s0 thot competition ocours chiefly with mombers of its own
kind. Yellow pine is such &n intolerant tree that it re-
culres a great deal of sunlight from its sarliest youth up
8o thot it 1s gonorelly shaded out and killed while a seed-
ling. This is why we nee so few suppressed yellow pine in
a stand. NWost of the 1living troees are dominant or at loast
intermediate for the rosson that they require an sbundance
of light. If they could not get this light they would not
be in existencs.

In order to determine if there exists a relstion
between the rate of growth of a yellow pine and the space
which it ococupies in typical stands of the same species
for each tree analyzed on three of the tracts the squsare
foot area surrounding the stump and bounded on all sides

by helf the distance to the nearest neighboring stumps of
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merohantable size, wa; meapured by pacing and mirked on
rough sketch map. These maps were later plotted to scal:
in the office and the area detormined by the planimeter.
The treee wore then grouped, first according to diametex
and then according to size of orown spece, those having
the smallest orowne being olassed together, as ware alsc
_those having the largest orowns, When a sufficient numior
aklowed it, several intermediate classes were madoe. In
one of the three tracts, the grouping by erown afea was ar-
bitrary, the size of the orown spaces for each dizmeter be-
ing thrown together by 500-foot claeses. In the other iwo
cases the division into ocrown classes was mode wherever it
was most convenient to do so, snd the results by this method
ware somewhat more regular than in the arbitrary method. The
next step was to add and average the growth for the last two
decades for each of those groups of trees having the sar:
diameter and belonging to the same orowvn olass, The grc /fh
wes of course obtained from the back of the Form 334 shaats.
Comparison between the rate of growth of trees helonging to
each diameter olass but having varying degreocs of space sur-
rounding them could tﬁgn be readily made,.

" The date obtained in-the 6rown space study has
been summsrized and inocluded in the following tables in

this report:
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TABIE Hg 52.

31411 Creek - Jrown dpace Study.

—_
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fiinloek - Crowm Zpace SLudye.
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TABLE b4
EiBODY CROVN SPACE SIUDY

. Dicmoter ingide bark

Crown epaca : 3 g : : : : tAverage
. G 3 19" ¢ 28" : 2B : 287 : 31" ¢ 53" 1 of all .
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From the tabies‘it will be noticed that in the
ma jority of cases there appesrs to be a tendency toward r :re
rapid growth among the trees heving an increasingly large -
space surrounding them up to a certain point., Doyond this
poiﬁt, however, there appesrs %o be & falling off in rete
of growth as though too much space were almost as unfavor-
‘sble as too little. This is vory likely due to the fact inat
areas unprotected from the sun and wind dry out more rapidly
than areas shielded ¥y the crowns of irees, It is not like-
1y that in the case of mature yellow pine root competition
is often very great, so that the advantage in this regard
of being two or thrsse hundred fest from any othar tree
would be nil, |

The method Just describad of zathering the crown
space data hes been found to be too crude to give satls-
factory resulte. In the case of tolerant, close grown
trees some method of this sort might be practicable, bub
in the open-grown irregular type of forest characterintic
of vellow pine, some othor more careful mecthod will have

to ha deviged.
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SUIMARY

In briefly summarizing this report. it may be
noted that the data on growth of yellow pine was gathered
in twenty different localities in eastorn Orcspon, am on
three distinet types of soil; namely, pu—ice woil, gravel-
1y or sandy soll, and soil: from decomposed wvcicanie rock.
It is believed that the derived tables on grosth will be
of great value in placing the Wetionul Foresl: under sciocn-
tifie management. |

From en inspection of the diamcter »rowth and
,height growth tables 1t will be noted that ycilow pine
growing under severe c¢limatic conditions voacies the cul-
mination of its mean annual growth st a lutor date than
yellow pine growing under favorable climatle .onditions;
algo that thore 1s & size typical of wature yollow pine
which trees of this specios strive to atioin. If growing
in 2 good locality this average mature gize 1. attained
earlier than if growing 1ln & poor locality.

It wag found thaet notwithstandin: v pular opinion
to the contrary, there does not appear to be :ay basis for
the belief that young, so-called "bull pincs" re growing
at a faster rote now than formerly. In ordier o prove this
absolutely, however, it will be necessary <o ¢ wlyze trees

of all ages which have always been of the nome tree clasge.
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This probably will not be praoticadble, as it will be impo.si~
ble to tell 1f large ffees have always boen in the same tuoe
'class ag at the present time.

It was found that young dominant yellow plnes grow
8t a much faster rate in every reglon studied than the aver-
age of all the trees for the sgme reglon, so trat the tablus
on average diameter growth should prove to be ‘ery conserva-
tive in predicting future growth on Hutlonul i rests after
scientific 1oggin§, when only the youag, thril r ftrees are
left standing.

Open grown trees always sacrifico Tl .ir helght
growth somewhat fo diasmeter growih amd vico ve.sa, 8o that
either diameter or height growth alone 1g not ufficlent
basis on which to predict fubture growih. 0Cae rhould never
be considered without the other.

Seoedling height growth ig very o.ow, ten to twen-
ty years being requiréa to reach stump hel: ht, that is, a
height between 18 and 24 inches.

Volume growth, B. ?., ig a bettor index of tree
browth than eithor diameter or height growth because 1t is
dépendenf on both of these to an equal derree for its de-
terminﬁtion.' It is an interesting fact tuat the mean an-
pual a2nd current annual volume growths do not always cul-

minate, due to the fact that a small incroase in diameter
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in a lerge tree glves & greater proportionsl - lume inor. .ge
than the same inoreasé in diameter in & smsll .ree.

The table on increment porcent chows that the - e
percent of volume lncrease falle off rapidly & the tree
grows older.

Height growth ususlly reaches itc cu mination ¢ r-
lier on favorable sites than on unfavorsble ci’es.

Yellow pine prefers the cool norih ¢ opes to ti
dry hot slopes, but as it 18 & very intoleiant tree it ce
not competo with the more tolerant trees uonel y found on
the north slopos. Where yellow pine does . zcu on north
slopes it makes better prowth than on the . oul’ . slopes.
Yollow pine can grow under more severe couiiti 28 than
lodgepole or any other commercially imporiant {ree in Dis.
trict VI.

In a study to detormine the importance of compe-
tition of yellow pine with members of its own gpecies in
a pure stand, it was found that up to a ceriain noint an
increasingly largé gpace surrounding the individual tree
gstimilated growth. Beyond this point greater space ap-
peared to be hermful and to retard growth, probadly due
to the drying effect of wind and sun over the unsheltered

ground.
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