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and 1ts uitimate effests. Wnited
Statea Forest Servics statistics (44) for Benton County
show thet, in 1930, there were 1088 people, or 15.3 per
2pt of the total population of the sounty, employed in
forostry, sew, and plening mills and other working in-
dustiries.
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The writers found that in Pebrusry, 1038, there was
approximstely 676 men employed in logging end milling at
those estabilshments visited., {The suthors have been in-
formad thet, fraa February 0 the present time, April,

3 new mizls uava sterted operation,) The fores-going
dets indicate that, at present, there sre aver 700 men
enployed 1o seaw end planing mix1~wnmk in Benton County,
or an inoresse of over seven per cent in this one phese,
It i probeble that there has slsc been sn inoresse in the
other two phases of the forest industries, elthough 1% is
likely not to be ®o grest,

The people direstly emplayed in logging, militng,
wood eatting, planing, a%a,, are not, by eny mearns, the
only ones Influenced by this &nﬂnﬁtry‘ Binee over 15 per
cent of the total populetion of the county 1s working in
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the foreat industries, that per cent ilikewise sxerts a
proportionates influsnoe on the other loos)l industries and
professions, Wnole communities have bheen established
ahiefly becauae of the sewmills and logzing sotivities in
that viainity. BSohools end shurches have been orgsnized
and properties asquired., These properiies, as long &z the
lusbar industry thrives, sll contribute to the centrsl tax
fund, |

The survival of the entire counmty am & unit in it-
self hinges directly on the iwo basic industries, sgri-
sulturs snd forestry. Yet, ssoh yesr the forest lend is
reduced by sn amount squivslent Lo spproximately seven
per cent of the total atand, end with ne provision for e
future timder supply, In & few words, unless rapld ocute
ting snd milling are curtelled soon, and {f it continues
&t the ssne rete ss ut{ prasent, Benton County. may be bank-
rupt within 15 years tise,

Aesordaing Lo U.8.F,.5. etatistiss there are 3,1368,4004
board feet of standing timber in Benton County. The mills
now in the county sre ocutiing et o gutt of 365,000 board
feet per day, or, if they were %a run stesdily 300 deys of
the yesr, their totsl out in one yesr's time would equsl
approxinstely 200,000,000 bosrd feet per vear, At this
rate, the gounty would be completely cut over--this in-
cludes hardwoode also--in sbout 1B yesrs' time,
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LEGEND

FOREST S5TATLSTICS POb BRNTON COUNTY, OKRREGON
FiGd INVENTORY PHASE QF FORAST SUBVEY

isble I, Volume of Timber by Species for Each
Ownershlz Clses in Thousands of Borrd Peetl, Log Scele,
Seribner hule, Date Corrected 1o Januaryl, 1933
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Note~~In addition to the gpescles for which sastisber
volume estimetes waye obtsined, Noble Fir, Silver Fir,
end ronderose ¥Pine are known to oceur in inconseguentisl
yusntities {n this county.
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FOREST STATISTICS FOk BENTON COUNTY, OREGON
FrOs IRVENTORY PHASE OF FOREST SURVEY

Table I. Volume of Timber by Specles for Each Ownership
In Thousande of Board Feet, lLog Scale, Seribner Kule
Data Corrected to Jsnusry 1, 1933
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FOREST BYATISTICE FOR BERTON COUNTY, OMEQON
FrOd INVENTOFY PHASE OF FPOFREST SURVEY

Teble 1. Volume of Timber by Specles for Lsch Ownership
Clegs in Thousende of Board Feet, Log 3Se¢ale, Seribner
Rule, Dstas Corrected 1o Janusry 1, 1833
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LEG ND

FOREST STATISTICS FOK BENULON COUNTY, OP:QON
FrOM IRVINTOWY PHASE OF FORYST 3UNVEY

Tal:le 2, srem in 2oves of sil Foreet Cover Types, by
Ownership Clasess Dsta Corrected to Januery 1, 1633
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FOREST STATISTICE POR PENTON COUNTY, OFIGON
FROY IRVLHETORY FHASE OF POREST SURVEY

Teble €, Ares in Acres of All Forest Cover Types, by
Osnership Classes Data Corrected Lo Jenusry 1, 1823
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FORLLT STATISTICS FOR BENTON COUNTY, OFLGON
FRO& INVENTOFY JHASE OF FOREST SURVEY

isble 2, Ares in Acres of All Ferest Cover Types, by
Ownership Classes Dete Corrected 10 Janusry 1, 1633
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The decline of forest lsand in Benton County cannot
help resulting in the following: |

1. sore people out of work and on the rolls of
rellef, .

. Lowered atandards of living bedsuss of insuf-
fiolent tex inconas Lor msintensnue of ¢ ehools,
highways, eto, | | |

3, iore tex delinquencies begsuse of the lowered
valus of land,

4. Higher tax retss on the remaining land, |

8. Patlure of meny of ths relsted industries be-
csuse of & 1oas of support frem forest worksrs
and industries.

S. An unetable papulstion spd trensient lebor,

7. Ali posmibility of e balsnesd eaonomie end
sooial struoture Lo which produstive forest
land end permanent forest industriea s ould
sontributs msy be lost.

Isx delinquency slresdy m problem of grest ivportense.
Porest statistics (45) ahow thet, of the totsl £46,6884

scres of county &nd privetve land, in Bentom County, there
were (1930) 86,643 acres, or 36.1 per cent, of tm delin-
quent lsnd, A lsrge amount of this lend hes undoibtedly
been shandoned after 1t was ntr’mm& of ite only value--
the forest--and the county must now agsume the Mhwden

of esrrying 1%, Of eourse, every plece of property thet
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goss tex aalinQﬂﬂnt bas the effect of inaﬁanaing‘t#xtx%én
remeining property, whish, in turn, ultimetely brings sbout
nore tax fellures, Alrssdy tam humﬁin& on Bome nraﬁggﬁxﬁa
sre very beavy, Preof of this esn well bs demcnstreted
by the osme of nmill owner numbsr (36) who offered to aﬁii
forty scres of logged-over land o » prospective customer
for §40.00. The oustomsr, after saving the required s«
mount of money far purchess of the lend, looked up the
back taxer on aald land to find that they smounted to
£42.00, or more then the welue of the property.

ksguletion ig'ncegaaarz. Conditione such ss exist
In Benton Gounty today are prodebly siniler throughout
the Paoific Northwest, snd it sppeers, from the ﬁnrQ§aing
dats presentsd thet Immedlste regulstion is imperstive,

In the writers' opinian, however, the need for regulstion
18 probebly not 8s grest ns is menifested beosuse the high |
morteality of the small m111§ will, in & lerge sessure, sot
ag & ourteliment to production. Probably, there is 2 more
preesing need for stebilizetion of the lumder industry;
henoe populstlions end other industries then there is for
surtailimens,

xidls fineneed by ierge ocompenies s meanece. The
amsll mill omed by the individusl fe provebly not deing

a8 mueh towerd degletiun of ouwr timber supplies on those
finenged by the specaletors. Hoffuan, U.5.F.8., steted
{(Februsry 8, 1936) thet, st one tisme, there wee R60 small



COUNTY LARDS AGUUIRED BY TAX PORECLOBUFE, FPRI-
VATE LANDS DELIBGUENT ARD ¥OT DELIRGUENT POR
Ie30 AND PRIOR TAXES, AB OF JUNE 89, 1838

i__mores i por cent
H
County lande acquired by tax 1 :
foreclosure 1 5,886 1 2.}
s :
1027 snd prior texes delinquent : 14,881 1 5.9
1 H
1928 taxes delinguent 1 5,088 1 2.1
t 3
192¢ texes dellinguent 1 14,408 1 5.8
' H |
1930 taxes delinguent 1 47,842 1 10.8
t t ‘
Total county snd privete delin- ,; 1
quent for 1932 end prior taxes i 86,643 1 6.1
: ¢ t
Total private not deiinquent 1930 :
end prior 1166,221 : 84,9
| ‘ "
Total sounty snd private . 1R46,864 1 100.0
-

(From Facls Bearing upon Ingtabllity of Forest)
{(Land Ownersnip in Western Oregon--Benton County)
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mil1s in Lhe atete of Zashington that were finsnoced by
one lusber company alonﬁ. ihese mills were nmostly eleo-
tricslly driven snd &npaﬁln of produsing 10,000 to 1£,000
board feet of lusber per dey., In most cuses, Hoffmen §$¢?
ted, s decont wege was not mede for snyons connected with
the w11l except the finmncler himself, Probebly, if these
mllls wers eontrolied, there would be less overproduction
and betlter lumber srices, These mille undoubtedls contrie
bute mueh to the hue snd ary of overproduction in the lum~
ber industry. o |

The #xcess manufecturing cepseity of the Pacifie
coast iumber industry (s shown by the Weat Coest Lumber
Association auryeys. In 1989, when economic conditicns
of the ocuntry were normal or better, enly 73 per cent
of the mlll capatity was utilised., Flsnt espeolty for |
the entire country is undoubtedly fer more in excess of
needs then thet shown for the west Cosat industry,

Senate Dosumesy Number 1R (43} makes the follewing
ststement: “Owarproduction, miaa eited o8 onn of the
most sericus probieme of the lumber indusiry, grows, xﬁ
part, out of an overiosd of stumpsge and forest lend,
the conssquent finsnelal presaurs Lo liguidete, the deve
~&lopwent of excessive pleat cspeoity, and ths burden ar
high and lrrgely fixed and inessepable sasitel comts.®
| Sbatesies to reguistiom. It is net llkely thet oom-
trol mesgures will sver be ﬁrﬁagﬁt &beﬂt by legislstion,
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bogause of the oconstitutionsal beckground, 9There is, howe
ever, a possibility of cantrol through the educeslon of
the timber osners to forestiry practices, 7This osn not be
sxpected Lo be effective as long sa the following gondit-
fons exist

1. Excussive tax burdens on tLimber cwners,
€. As long sa there is 80 mueh unasrteioty of
future markets for stumpsags.
S. A8 long &9 economic conditione sre such thet
tinber owners are pressed for lmmediste onsgh,
4. A8 long &8 the risk {n cerrying the invests
 ment, due to fire, insecta, And dtseass i 80
high. |
Bessuse of the Alffienlty of coping with the sbove
situstions, #ll eontrel messures must necsseerily be slow
end time eccnsuaing. |
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4111 to maphket. ILittle need be satd about this phase
of the lumber industry in Benton ‘lounty, Seven mills apre
situated directly on the reilread line, and the others
haul their producsts to the shipping point by mesns of
truck. .8 in heuling from the woods to the mill, the trans-
portation o lumber from the mill to the shipping point is
often ocontracted, The ocontrast price ranges from 1. to
#1480 per thousand boaprd feet,

Beasuse of laosk of & trameway and the heavy preoip-
itation in the winter time, one rdll (1) is asnessible
to a truck for hauling only in the sumrer., The i1l haas

not been running during the winter months beceuse of this
faat. 7he operators, however, plan bepinning continucus
operation and hauling all =»roduste out during the sum-er.
the prinoeiral outlets for the milliag produste in
Benton County are Nledgett, Kings Valley, Philomath,
dreenberry itation, snd Corvallis. Probahly 8 larger
number of mills ship throupgh Thompson's establ!chment at
Aledpott than from any other point. ﬁﬁ‘ Thompson burs
in rough, the produsts of the swmell mille and ataoks the
lumber. ilo planes that Pfor which he hias orders and shipe
the rest rough. In buyins msterial from the small mil},
he is able to purchase it as all one grade., If part
of the load is of a higher quality, he asan thua repgrade
the material and sell pert of 4t ase higher gquality pro-
ducts; hence receive e higher price for the lusber sold.
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Ssle of products, ‘hres mill ownere (11, 4, 10) stete
tast they have 1loosl merkets for pert of their menufeotured

products end s few other owners clesim & merket for Southern
Puoific ties, sAside from this, the entire cutput of the
m11ls in Benton County is 8024 through brokers in Lugene,
Portland, sad other nearvy lerge sities., Brokersge commise
sion ranges from s straight ree of £.50 per 1000 board

feet #0id, Lo #ight per cent gross receipts., According

to suthoritios from the J.5.F.5. Experiment Ststion, the
fes cherged by brokers for the ssle of products i aniy' 
the apperent fee, These authorities stete thet producls
srs shipyed from the smell mill oceners in lerge lat g, The
price yeid Lo Lbe small mill owner for his product i{s the
price of the lowsst gredes bought in ihe lot, after ite
shigaent L0 the broker, the ¢er is unlosded end ite cone
tente regraded, #ugh of the meterisl fullis o e grede 0o~
mending high prices, aod, eince ihis 1is geid For with the
more comson gredes, the broker gots the “oresm,™ » #xﬁy
income toat should feil into the handa of the menufsctur-
ers, Iin a few words, the hroker is receiving comnissions |
grester than eight per cent or a sirsight free of £,50 per
1000 board fest aexd.’

The smell nill owner, with his present tﬁt-up, in
unebie Lo avold auch iosess through seles, bucsuse he leoks
the cconections for sule of his products. J, B, Guno (33)
mekes the Tollowing stetements regarding the ssle of pro-
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ducts of the small mill owner: |

1. The average portelils mill ownar does not know
how o grede the Juasber he sute,

£, He dosa not know bhow L0 stack snd sesson hie
lunber properly.

¥. He does not know how Lo market his products in -
competivion with the lerge menulnoturers opers
ating m virgin timber,

Thess stotements explsin further why the smeall mill
owner 1 unvble t¢ evold s loss of his profits to ssles
sgencies, Deceuse the small mill ia ususlly under-fine
anced, the owner ¢annot sffard to store Btock in the yards
or sell in transit,
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The place of the small mill. After one hes resd of

many great short-gsomings of the smell mill, ite many in-
efficiencies, snd the percentapgs of failuree in the bhusi-
ness venturs, he wonders whether or not the smell mill
gheuld heve e niehe to £111 in the jumber industry., Yet
it does have s definite and aimost indispensible funotion,

There 18 no doubt in the author's mind but what the
small mill hee coms Lo stsy, snd that the deys of the
lerge mill sre limited, Host of the more ecneussble vir-
gin timber has been out out snd cutting ie beginning $n
the sesond growth stends., This 18 jargely the resaon why
the emall uill predominates in esstern United Stetes,
Cutting {8 now concentirsted on isolsted more sacceaseble
stands of second growth, The large mill, by reason of
{ts heavy equipment and large overhesd, esnnot profitsbly
log these stends--the writers have steted before thet the
small mill ean often log, mill, and put ite producta on
the msrket st & price below whet the lerger mills pay for
loge at the pond,

The small mill hes, for years, been putiing & pro-
duct on the market that {r of jlower quality end cheesper
grade tnan thet which the lerge mill willi handle, Meny
of the foreign countriss, snd the people in this country,
except in caees of lumber for specisl purposes, heve been
educated L0 buy end utiiize this type of materisl., Prae-
tically all of the meteriel cut in Benton County is in the
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form of ties end bridge plank, most of which is shipped
to the central psrt of the United Stetes to be used in
the construction of cheap county structures, such ss
bridges, and form work. The same type of meteriel ia
used largeiy also in the larger federal projects such ee
the Boulder Dam, A merket, then, hes deen built up for
this type of product end the emell mill is the only one
thet can supply this demend,

The small mill performs the necesssry funotion of
providing part time employment for many who m:st other-
wise, st Limes, be in Jeopardy of stisrvation., There esre
spproximately 675 men directly employed in logging and
miliing work in Benton County, end & total of sbout 2250
people dependent upon purt time work in the smell sawnille
for s livellhood, In this one respect slone, the amall
mill has » funetion thst 18 slmost indispensible,

The average wage paid the mill workers end loggers
in Benton County 18 approximstely £2.95 per dsy. During
times of steady run this would amount %o ebout £8,000.00
per dey totel, or, on s yesrly besis, this eQuals spprox-
imetely 55600,000,00 in wages paid %0 residents of Benton
County by the small mili owners,



SECTION V11
ALLLS OF THE PUTURE



‘77—: "?', T‘”L{ ‘, l].

L)

T

the more up to date mills in Benton County.
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Posaibilltioa for mills of the future. PRecause the

amnllvmill has come to the Paciflec Northwest to stey,
siepa:ahould be mede towerd its improvement ss a more ef-
ficient unit of production, These steps will probebly
eventually move In the direction of one of the three fol-
lowing types of mills:

1. Small electric mill, eciroular or otherwise,

2, Swedlish gang mill.

3. Portable band mill,

A brief summary of current literasture on each of the
- three will be given,

Electiric, DBecsuse of the nesrneass to completion of
the Bonneville Dam, and the possibility of chesp electri-
cal power, the smell electric mill will probsbly be the
first to come to the Paclflie Northwest., W, S. Whitney
(47) glves tne foliowing sdventages for the electric mill:

1. Incressed production,

£. Decressed shut-down for repeirs,

5. Decressed power requirements,

4, Deoreased building snd foundation costs,

6. More efficient arrangement and grouping of
machinery.

&, Centralized power plant.,

7. Eliminaetion of shafting and belting.

8. Lowered ;nnuranco charges,

9. Decreased payroll,



10, Better quality of manufsotured products,
il. Decresse in sccidents to employees,

1R. Lower cost of oil, waste, and supplies,
13, Adeptablility for future expsnaion,

It 18 guite likely that the elecirification of the
emall sawmill will initiste & saving in manufecturing
costie and f{neresse the margin of profit to the mill cwner.
This will, undoubtediy, decresss the percentags of smell
mill feilures,

Ihe Scendiosvien geng ssw. Begause of the Ilnitlal

exyenditures for its sateblishment, 1t will probsbly never
tske the place of ihe small mill &8 we know 1t todey,

Its use in oonjunction with the larger band end ciroular
mille, however, would represent s step toward the ildesl,
from both the will owner's end forester's viewpoints,
Anyone faallilsr with the logring of virgin stends will rau'
alize the unsvoldsble destruotion to smell trees, DBy op-
erating this Vype of gang saw in econfunetion with band
milis, 1t will, in most cases, be possible to logthe
somaller trees first, cut them on the zang ssws, and then
cut the larger iismber., Since clesreuttiing, st present,

is considered the most feagable of the siliviculturel sys-
tems to use in the Northwest Douglse Fir, the gsng eaw
should inerease the marzin of profit in logging, end, by
bringing ebout oloser utiiisation, considerably reduce

the fire heszard,
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The Sc¢endansvian geng saw will probebly represent a
lerge step forward in the prectice of intensive silvieul-
tnrcvig%thm Borthwest, since its introduction should meke

pessible the utilization of the smsll stock from menage-

ment thinnlags. 3Such stook 18, at present, considered by

most aill owners a8 being too smell for processing on the

band ¢r airculsr mills.
The gan; sew has been offigielly tested in the Pee~
iflc Borthweat, Axel H, Gxholm (J8) mekes the following

pointe in suwnery of the tesi made:

i

e

e

4.

S

8,

The geng saw has its principle sppliestion in
cutting logs 8-20 inches in dismeter,

it 18 not replescing the bend mill, dbut rather
fs utilizing timber they cannot profitebly
gut,

Loge 16 inchea at the top dlameter #nd 24 feett
inllﬁng&h san hLe passed through the mill in &0
seconds time, The mill cuts 18 log-fuet per

second,

The mill heg & B6-30,000 voerd feet output per
day. |

Lumber comes out very smooth snd unifrom in
size,

Eurfecing on twe aides Lo get specified widih

is eliminated es unifornity and emoothness are

geined in sswing.
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7. With the proper plening miil, less than 1/32
inch ie teken off the beerd in plening pro-
cess (each side) as compsred with 1/8 inch
wastesage in the bend sawed lumber,
8., The geng mill glves & 60 to 60 par sent overs
run on<thu seribner scsle as compared to the
8-12 per oent overrun with s eirouler esw.
Small logs geve graxﬁqr averrun.
9. Cheaper sosts of manufeoturing than by ;ny‘
- other method yet devised,
10. An entire gang will oan be established for
%i&,oea.
11, Inexperienced men ean 80on learn to époratek
the mill,
Thé;gprtaﬁlo band mill, Espeoislly eonstructed for
use in smell timber, the porteble band sewmill would find

ite grestest utility Iin seoond growth stands such es are
tycical of Benton Gounty, Like the Soendinevisn geng ssw,
the portsble band mill will probsbly represent a forward
stey in stlvioculture by resson of {ts meaking poasible the
util;zntion of mush smell loge thQn cen be used in the
ciroculsr miils or larger band type miiln.

The following is » hrisf resume' of the festures of
the portsble bsnd mill es are given by %, D, Csrver (18),
The flgurea given are the apecifications for a portable
berd wiil with medium output,



#idth of mew blade, sbout £4 to 3 inches,

Thiokness of esw, shout 1/32 of en ineh,

Thickness of kerf, 1/16 of sn inch (sssnt),

Ssw-teslh are apring wet, not swaged,

Weight of mill, about 3 tons,

E1dth of oarriege, 36 to 48 i{nches,

Horse power to opersts, 8 to RO,

Qutput per day, 1500 to 3000 borrd feet.

Number of men Lo operste, £ to 6.

Heximum dismeter of log that oen be hendled, sbout

30 incheas, »

Approximate cost, P,0.B. Fsotory §700.,00 to

$1,000,00, |

The osrriage is moved back and forth with & reck

and pinion device opersted by hend, Likewise, the knees,
dogs, snd setworks on the carrisge are hand operated., A
unique practice is that of edging the lumber on the up-
ward motion side of the band sew, The lumber, while it
is being edged, is held in plece with a clemp or by hend
a8 the small currisge is pushed dack and forth, These
mills produce exceliently menufectured lumber if properly
handled. 7The realizetion of iumber from each log 18 high
because of the small loes in sswdust snd the close utili-
gatlon practiced. Compared with the circuler and bend
saws used in the United States, which out i and 5/32-inch

kerfe, the esving from thinner keprf alone would smount teo
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adout 14 per cent and seven per cent respectively.

Although the mill csn cut & log as lerge ee 30 inches,
it appesrs that this {e seldon done, most of the logs
sawed being less than 18 inches in diemster,

A lumber eompany, with lerge heldinge, has petented
a porteble band sewmil]l that {8 mounted on a flat car
bullt esgecially for the purpoese., The psrts of the com-
plete alll, gesoline engine, log losder, leog deck, rolls,
carriagze, saw, and sawdus. eonvaybr, are e#ll or the 2sr
and no dismentiing is riecesasry when the =mill is moved
from plece to plece. The mill hea £ S4-inch wheels snd
used 18 gusge (0,0450 inch) aew, sbout 6 inches #idca
The teeth of whioh ere sweged to o width of 3/32 of an
inch, The sew and narrum sre fsatened Lo the stesl
frame of the raillwey eer in proper sliznment, Logs are
reised Lo the log deck with an ordinary chain eonveyor,
The mill conteins no edger or trimmer, =Each log 18 tur-
ned as 1t 1is sawed, wshich results in some meny-edged lume
ber snd some square edged. A® the Jumber lesves the saw,
1t is losded directly on & oar for hauling to the kilns
for drying. After drying, the lumber is edged, &fimaaﬁ,
and ripped, snd la either loaded on a boat for shipment
or stored in leprge covered sheds to aWRitL orders,

This m1ll requires the laying of m light treck so
thet 1t can be noved easily. As now hendled, it is lo-
cated in the woods and is moved often in order to out
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down logging expenss, Five men are required to operate
this 2111, snd the output is from 10 to 1£,000 boerrd feet
per day,.

The designers of this portable bend sswxnill have {n
mind mounting in on truck wheels for use where it is not

practicable to lay track,
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Summary and Conelusions. FPractically sll of the lend

being out cover in Benton County 18 denuded without provi-
sion for future use. Mueh of the Jend is to lie idle or
g0 beck L0 the county for taxes,

Slssh dispossl on the lend 1s by brosdesat burning
and mueh of the lend 18 burned over seversl timea, This
may possibly have some effect upon stream polution snd
the sbaence of squatio life,

- Even 10 the most cesnmal cbssrver, ineffialency in
meny of the logging end milling processes {8 apparent,
At the logzing operation, this 1s moat clearly menifested
in the distances of yarding logs, the methods of ioceding
logs on trucks or other meohines of trsnsportation, and
in the minimum slze of tree logged., In & few instances,
betier systems of unloeding logs to the mill deck could
sdventagecusly be employed,

Aimost half of the mille in the souniy ere without
log ponds, OSswing logs unweshed not only euts down out-
put, but elso, st times, because of flying rocks snd other
forelyn meterial from the headsaw, brings sbout en scci-
dent hazsrd to the workmen, In nills where log rollesys
are employed for log atorsge there is sn occaslional shule
down beosuss of broken lozging equipment or bad westher,
#1lle with grester gpece for astorege could, in e measure,
svert such & shul-down, For this reason, the use of »

log pond is very sdvantsgeous,
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In all but one cese, log iifts sre of the ceble dreg
t.pe. The skidwey from the pond to the mill deek should
be groperiy reinforced to avoid a possible tie-up in pro-
duction, A cheap end efficient reinforoement method con-~
aisting of rallroed irons lald side by side parallsl to
the length of the siide hes been used in one mill.

Loge are, in most instances, turned on the carriage
by hsnd. 1In many <ssss, this is sccompanied by much lost
motion snd lose of time,

Some milles typify s lsck of efficlency in that they
have bLeen poorly bullt ee regarde ample room for effect-
ive use of the mill machinery., Such gonstruction In three
mills i8 s high gotential sccident hezerd,

The double circulsr ssw predominstes in Benton County,
and 14 8180 serves os &n ed_ er saw, Sugh use of the head-
gaw cuts the output of the mill in helf and ceusecs exces-
sive waste Ln slabes and edgings, ineccurascy in widthe,
and waney boards. This, no doubt, inoresses output costs
per 1000 board feet conalderably,

Less then one third of the Benton County millz have
& market for by-products, such ss slebwood end sawdust,
Such waste is ususlly deposited in some nesr-by creek and
burned. This may possibly have some effect upon squatie
life in some of the Benton County streams,

In ¢ne fourth of the ailis in Benton Sounty, power

is inadequate for the proper functioning of the sswnmill
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maghinery. This has the effecls of decressing output per
day snd inoreasing the cost per 1000 board feet of all
material sewed, ,

Over &C per cent of the mill owners in Benton County
do not keey adequste 00st records or realize the necesai-
ty for such & gractice. They sre, in s way, peving the
way Lo finenciel disaster bacsuse of this,

The average mill owner im not well versed in the
science of air drying lusber in the yerde, He does not
realize the neceasity for sanitalion and proper sir cir-
guletion, In most inatances in Benton County, storage
yerde sre not sstisfactory from sny point of view.

AV Jeast thres fourths of the =mill owners in the
oounty work at some important job mt the will and lsave
the other phsses of logiing sand milling without the pro=
per supervision, Thie may, in some respecis, scaount
for the grest amount of ineffielency shown ﬁhvaughauﬁ
the milliing snd loguing operstions, Most mill owners
have not had the proper training slong tﬁa lines of the
business which they seek to follow,

The term "msrginal log® 1s a term of mystery to the
aversge small mill osner.‘ Any log lsrge enough Lo meke
lumber of any size or type is c¢onsidered os merchenteble
by the majority of mill owners. The minimum log cut in
the county aversges below twelve inches in alameter end

is probably four or five inches ameller than the marginal
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log., 7The small timber produces narrower widthe, snd the
chesper gredes of lumber whioh ere also the most costly
to produce,
in desaliing with smsll loge, it is importent to re-
menber the following points:

i. Ban capsnity 1s twice ss hizh with £0-ineh
loge s& with 8-inch,

E. it tekes three times s# long to skid 1000
feet of 8-inch dlamster logs as the same
anount in E0-inch logse,

S« It requires four times as long to losd »
car with 1000 feet of 10-inch logs as to
iosd 1GCO feetv of RO-ineh logs.

4. A osr will haul three Limes as much in volumas
of 80-inoh logs as it will of loge 10 inches
in dlsmeter,

. It requires twice aa long to saw 1000 feset
of lumber from loge with an 8-inoh dismeter
as from logs which sverasge £0 inches in dis~
meter,

No studles of merginal logs hsve heen msde by eny
mill owners in Benton County.

The lsrger majority of the small mills thei start
up are not 8 success, This feliure can ususlly be treced
to inefficlency, under-finsnced eonditions, snd the re-

luctency of the mill owner Lo know the limitetions of his
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plant,

The small mill owners have, in some communities,
been given the mame of "come by day and fly by n‘ighwra"
becsuse of the unscrupulous business dealings of a few
individusls, In some instences, mill help resides under
conditions that are most squalid,.

If ali of the mille in Benton County Survive, and
cutting sontinues atv its present rate, the county will
be denuded of timhor'lmnd in less than fifteen years.

Over 15 per cent of the population of Benton County
ie empioyed in faraitry,

The aurvival of the conmunities in some places i
lsrgely dependent ugen the survivel of the forest indus-
tries, |

Forest industries are on the rapid deciine in Benton
County, and this deolins will ultimstely lesd to the fol-
lowingt

1, Kore unemployment,

£. Lowared standards of living.

s Hors tax delinquencies.

‘44 Greater tsx hurdens on remaining induatries.

$. Fallure of relsted industries,

G, Unstsble populatione,

7. Loss of a possibility of e beslsnced economie
end sccial struetwrs,

iax delinquency, even at present, is a great problem
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in Benton County. ihiri;-five per cent of the county
end privetely owned lands ere now tex delinguent.

fwguletion 18 necessery but probably not a8 imper-
etive ap stebilizetion of industry end sommunities. MNor-
tality in the smeli milis will curteil prgﬁnatieh, The
smell allis flnenced by speculators are doing much o
bring about overproduction,

Factore effecting overprodustion sre overlosd of
stumpage and forest lsnd, flnaneial pressure to liqul-
dete, axcessive plant ospseity, end high coste of vpera-
tion,

hegulation is hempered by excessive tex burdens,
uncertaln future stumpege prices, high risk, snd the
need for immweaiate cash,

Frecticelly ali of the aswed products from Benton
county ere dilaposed of through brokers, in meny instances,
the brokers resy s comnission much grester then i{s meni-
fested by thelir commisslion fee, The small mill owner is
unsble 0 avold thase losses beosuse of his leck of know-
ledge in grading products and his limtted finances which
prohibit nis storing lumber or selliing in transit,

The smell agﬁmﬁll, with all of ite short-cominge,
has & definite niche to fill in the lumber industry., It
is almost an indispensable unit of business for the fol-
loxing ressons:

1., It can profitably iog snd mili bodies of tim-
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ber that sre toc smeil for the 1&»3& miil.
€, It must suppiy & demand that has been built
up for s poorer grede of meterisl,
s it furnishes part time employment for sany who
would otherwise be in Jeopardy of stervation,
The small milil has, undoubledliy,come to the Pepsifie
Horthwest to stay, and the mors arfiaiaht units of pro-
dustion of the future will probebly be of three types:
The e¢lsctriceily driven mill, ihe Seandinavien gesng type--
to be used in conjunction with the lsrger mills--snd the
portable band miil. The latter two have thelr greatest
utility in thelr belnyg sble o manufsoture urofitsbly the
smaller 4lemeter logse.
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Fecommendations., In a review of the subject metter

of the thaesis thue faor presented, two facts of sutstend-
ing laportsnce menifest themsslves:

1, Thet there 13 » great need for efficlency in
i1l operation,

2. That, unless curtellment of some type is ap-
plled seon to logiing miiling, Bentom County
must orepsre to suffer the loss of har‘satirn
forest enterprise,

A _short course for loggers and mill omers., In

moet stiste agricultural schools, short eourses sre glven
snnuelly to those sgriculturistes, deiry men, snd poultry
men who wish to =ttend, These shori courses are ususlly
of only & few dsys' durstion snd genersily ere free of
chsrge. In the authorsa' mind, such s course as this
should be given for the mill owners snd loggers of the
state aho wieh to attend, It 18 guites sapparent thst ine
efficiensy 1s a lesrge feetor oontributing to the high
mortality of amell mille. ‘ihis inefficiency rises, not
from an unwilliingness to do better, but becsuse the av-
erage nill owner hes not had the training %o 8se the ine-
efficiency of his ways. At the time many of the mill
ceners Legen esrning their livings by doing odd jobs
sround the =ills or log;ing operetions, s merginel log
wag almost sn unhesrd of thing, These men have zrown up

with smell =ilis snd “gypo" outfits, in en simosphere to
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whioch these later devajapments have not besen 1n%roﬁnnﬁdQ
Thus, man; of them have remainad in ignorsnee of some af‘
the newor dsvelopments in nmilling end logzing. True
enough, litersturs hss been svallable on these subjfects,
but the aversze layman 4048 not know the wvalue of such |
literaturs or where it 18 avalileble 1f he does, As befors
ststed, the edusstion of the sversge smell mill owner in
Eenton County 1@ little more than thet of grammsr school
instruction, For this resson, a large pe>t of solentific
litersture may be of such 2 nature that he will not resd-
11y understand {t,

sost mill owners walcomed the sythors to inapect
their estasvliishment and even took time out from work they
were doing Lo snewer questions, Meny have steted thst
students wers welcome to visit their mills et eny tLlime
snd thet they were always open for suggestions for im-
provement, The sverage small mill owner realized his
limited knowledges of his own huziness, Seversl have gta~
ted thet they felt thet only #» smell profit, if eny,wss
realized from thelr smsll logs, and they had no way of
knowlng. Others have asked the writers Lo make log
studles on thelr operstions,

The authors feel thet should s short course st Ore-
gon Stets College be given for loggers and lumbermen, the
ai.tendence would be hizsh, Short gourses sre given in

stete colleges for horticulturists, poultry men, daliry
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men, snd agrloulturists, snd 1L scems only loglcsl that
such ection should be initlsted for the iumber induatry,
one of the nmost importent of the Papgific Northwast,

ihe course should consist of both lectures snd preow
ticel demonsirstiions along the iinss of sewing, mill cm~
struction snd operstion, lumber grading snd seesoning,
merginel log determinstion, snd verious phases of the log-
ging industiry, osmell inefficiencles thet mey arise in
logeing and alliiing should be ﬁaintgé out and ihe nore
improved methods brought to light, If sugh & course
ghould be tnzyiatsﬁ it might go fer toward cutting the
hign mill mortallity end loss of peyroll, It would une-
doubtedly lesd Lo hlgheér qusiity products, end more ste-
biiized communitiesn,

individual student projects in logcing end milling.

For s second recommendation, the authora should like to
sugsest tbat practical yroblems of the mill men and log-
ger of the viecinity sbout Corvelils, Oregon, be worked

out by the foresiry students of the college in connectiom
with their undergrsduste work, Fracticsl problems at-
tecked by studente at present are chiefly slong the ilnes
of silvicuiture, These atudles ere invalusble in theme
selves but 9 more diversified universe would give the stu-
dent grester Insight into the forsatry situetion ss a
waole,

dtudies could weil be conducted along the lines of
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msrginel log determinations for mille of different cape-~
cities and In s veriety of condlitione, for @xam;la, &
certain type of topography, veristion in averege D.R.H,
of stsnds, and methods of logoing. In e few yeers' time,
with such informstion a8 could be aollected from these
studies, the schoel of forestry cauld, with a knowledze
of the titber stand and topography of & glven srea, pre«
dlet, with a falr degree of mecurecy, the aize of opere
ation thst should log that saras, the method of log:ing
Lo use, &nd’tha probably merginel tree to lesve in the
woods, Sueh messures 8 these could pessibly spell the
difference between profit snd 1988; hence the survivel
of the small mfll, e |

Looperstion is neeced in the small milis. In the

opinion of the writers there is » orying need for gcooper-
etion among smell will owners, The old sdsge "two hesds
sre better then one™ could well be ;ut to use by these
men.  Undoubtedly, they could be of greet emssigtsnce to
gach other in solving smsil problems thet erise deily in
logging and miliing. |

4 more ilntensive forn of cooperstion could tske tha}
form of & community dry kiln or cooperstive asles sgency.
The kiln, for exmaple, could be located st the cowmnity
shipping point, deny of the mlll owners object to such
& setup, because they feel that the services of &n expert

ere required for opersting the kiln, In the opinion of
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the writers, the ordinsry conselentious layman ¢an lesrn
to coperste a kiln if he sbides by his hendbook end stud-
ise it csrefully,

Ordinarily the small mill owner does not own his
planser, snd, 1f he hes planing done, such as is the cese
of seversl mille in Benton County, 1t 1s et & centrsl
doek, ususlly loceted at the shipping peint, Meterial
taken to the lending could be dried, grsded, snd planed,
Even if products were 8old through brokers sfter thet, the
prastice of "skimming the cream" as is the policy of some
of the brokerage agencles, could be, in & lerge measure,
sliminated, Drying snd planing, es it 414 with the pro-
ducts of mill number 10, would undoubtedly yleld a more
uniform grade of materisl and such se would find e better
merket then is found by the sversge smsll mill product.

ihet a central sales agenoy is practicel hes been
well demonatrated by Thompson's &stsblishment st Blodgeti.
All of the small mills of the vielnity of Blodgett ship
their groducts through him, ir, Thompson has developed
his own trsde, He plenes s large portion of his lusber,
snd, becsuse of the quslity products he hsndles, finds &
reedy market for all msterisl he hss for ssle,

It would be » zreat benefit to the smell mill owners
if they couid, in some way orgsnize snd estebliish 2 cen-~
tral sales agency of their own, Sueh orgsnizetion and
merket estsblishment would require considersble time and



104
and mueh study, and the change of msrketing through their
own agency rasther than through brokers would necessarily
be a8 gredusl &8 the upbuilding of markets for their pro=-
ducts, but it is not at sall imposetble, If a central
sales organizstion oould be orgenized in sonlunction with
a community kiin and planer, it is quite possible that the
combinstion could spell dollare in the pocket of the smell
mill owner ssoh month; hence decrease the mortality in the
emall milils,

Fegulation of timber cut in Benton County is needed.

Thet there is s need for regulation of the timber cut in
Benton County is very cobvious., It is quite likely thet
even 1f the sounty were covered with s full stocking of
£ir on ell of its lends suited to timber growing, there
would be an insdequate supply for the continued operation
of all of the smeli mills now running,

If, by legisiation, it would be poasible to control
the number of mills, snd, if, by & syastem ht permits besed
upon the fitness of the mlliilng espirant, the government
could state who was 10 log and mill s given area, the
problem of cutting oontrol would be smsily solved, It
is not likely, heowever, that such legielstion will be had,
for 1t 13 s restraint of free 3irede; hence en snoroagh-
ment upon constitutional righte,

Probably the only feassble means of meinteing s sus-
tained timber supply 1in Benton County 1s through the pri-
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vate owner, end this will navarfgosaibla a8 long =8 the
individuml has no inducement for reising timber and is
pressed for cesh., It {8 expeoting too mush of the pri-
vate timber holder, even If he is well~-educsted to for-
estry practices, to think that he will meintsin his tim-
berland while 1o§£ng money on it, fTherefors an induge~
ment of some type must be offered, The reraa£ texstion
inquiry offers s deferred timber tex as being the most
feassble remedy for the taxation groblem, The principa)
points of tnias b&;n are ag follows:

i, Land velue--taxed under ordinary property
tax., |

£, Timber value~~tax deferred until income is
receivad, Taxes sccumulste without interest
a8 a charge against the property.

. Any income received ism used to pay the soum-
uleted taxes--the psyment 18 limited Lo an
smount equal Lo a speoified percentage of the
gtéus timber i{ncome. This portion of the tim-
ber estimste should be specified by lew and be
large enough to ¢over the sgcumulated Loxes
under the most unfevorable conditlions of in-
come deferment. It wiil probably be 30 per
cent or 40 per sent of the gross timber in-
some,

4. The atate assumes the burden of finanoing tsx
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payments, It receives money from timber owners
when they receive incomes from timber,

The deferred timber tex system, however, is not a
remedy for the lend owner who needs cesh badly at s time
before his timber is meture, He will sell at the first
offer rether than be in jJeopardy of starvation. The pro-
bable solution, then, lies only in a lowering of govern-
mente. costs, and betterment of general economic conditions
combined with & system of education and the revegetation
of denuded lands. The writers feel that delving into the
first three parts of the solution is beyond the universe
of their thesis and for minds of grester deptn than theirs,
Revegetation of danﬁdcd lands is trested elsewhere in this
thesais,
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IRRODUGTION

Gsoloplsts have gathered information to prove,
rod Porrators Dove Toundd svitten in the ‘runks of hMa
stancing tosee, Lol the forests of the 1llametie Vrlley
are & 08t recont sddlition to tho sover of this vast expanse
of fortile soll., o atory of the vrosks in the history
of the world, i1s, that s short tize ago the ocesn extended
inland for wniles from w.ere the shores now lle. Shells
of the molusks sommon to the soantal wabtiers have been
found in vardious plsces in the 4llamette dralnage, The
Pacifie Northwest Ls "New Qountry” in & poolopio senwvs.
o e#0il has hoad but a ghort time fin whioh %o build ferw
tility end to cover its surfece with vepgetutlon of he
nipgher types. e Indliens, too, with thelr prootiee of
vearly buming for various reassons, held haolr this navsh
of veretation. S0 $t 48 that the "Sesond Crowth” of this
valley has oome,within the last century »r less.

*hen the vhite ~en came to the viainity of Corvallis
therc werc few treon of sny sort. Along the stroams in
the rolist loontions, willows, cottonwood and the ocompanion
specles were to be found in narvow strips and snall L80-
lated stnnde; farther up on the slopes of the foothills
white ook in monttered nushers wag trying to gsin a footw
vold., standing alone in gnsrled strength, on hilltops,

in protested locations on the slopes below, or safe boside



some o000l protecting stremn, the first of the invaders 108
from the bLouplas fir foreet fought to hold thelr ground,
Baglk toward the backbone of tho Coest Tange and across

the valley in the lovap meashes of the Ceasades, the
Douglas £ i» in 511 S4a grﬂnﬂﬁnr held away.

Sinee the coming of the white nan with his laws
arsinet unchesked turning, wd with his respnct for the
trees that furnish fuel snd lunber, the progeny of the
few lsolnted old fir, in this ares, have srept down the
hillsides to sover the slopes with s mantle of g d»

“here allowed to sontinue their slow progress
these trecs are spreading out into flelds and sven taklng
abandoned homsatends and bottom lends, Jtands of My
ten to thirty inches in diameter are now standing on
sreas gained In the last sixty to eighty vears. In some
losalities thia srroad has heen more gwaéu&i than in
othera., The soll, elevation, physiography snd nany other
fagtors have entered into the 1ife pattorns of the various
stends,

“hen nan game he broucht with him sattle, goats
and sheep. !lo pastured thease anlmale on the land where
Douglas fir grew. Later he fought the fir as 1t enoroached
on his pasturss. Steep hillsides arc even yet alashed
off and burned to make pastures for graxing sninals,
Denudation of the hilisides usually results in ernsion of

some intensity. later the trees besame larse enouph for



use and man begen cutting them in wholesale quanﬁiﬁiaa,laﬂ

fita methods of outting have on the vhole, been very
degtrustive %o the stsnds of timber, and slash dia-

mazal as owasticed han resslted in & multitude of probe
leme povtinent to *ho pgeggtaviishment of & rowotive
forest, 1t the sutting out of the castern and southern
meturo stands ¢ Limber, we nre feeling the offect of o
groving lusbor zmovkes, As a result, nan $s vondering what
&8 vrong with his methoda and hoping to evolve a silvioulte
ural syatem which =411 allor the fullest uzilisstion of
the forest land. It is besause of thias train of events
that the suthors hevs enbaried upon the atudy of the

Douglas fir,.

Problem: The purpose of this phase of the thesis &s
to present the factors affesting Douglas fir reproduction
in as aomplete form as possible and Pron this presentation
to draw sonslusions which will sontribute to the knowledge
of the sublast so as to allow for a better syastem of manw
agenont, silvioulturally, than is now in practige.

Previous to this time, many asutiors have touched on
various portions of the problem of Douplas fir reproduoe-
tion., The Porest Sarvice has complled date down thra
the years snd several prominent offiocials hsve gontributed
to tho literature on the subject. Usually, however, the

fnves:ipgators sre sonsorned with only one angle of our
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study. T. U. Hunger, Loo Isaag, J. V. lofmann snd

many other foresters Lhave published papers on Pouglas

fi» in the pasct. Yo soknoviedme the veslih of inTormation
Murndehed b those onthoritics and ave glod o utiles

1¢ in our woek. % tha Orogon dtate i!&il@ﬁ%? paveral
studonts hove been Interestod in the subjeot and they

alse Dave compllied ixfﬁvmaﬁiaa valuable to tha study.

Haryy Towslls and foney TSedemann eapeciaelly, are outstende
ing in their sontwibutions,

Because of lirttations in time, money, snd fleld
of study, wve hare not gompletod the work ss we vwould have
liked. ‘iore sarple plote, trangocts thra o vider variety
of sauple areas, an snlarged fMeld of study, mope somplete
and detnilod nethoda of atudy would all have helped to
mature our judgmont and build our fremework of material,
however, limited ss we have been, we offer our vory
realizing ite inadequasy and hoping that there iz sove
essence of truth in our conclusions.

"o studled eash lopging and odlliing overation in
Benton county. ‘e ran ouwr lines through somsz of the aroas
and tock sample plots at wesular intervals, DMooussion
of the feotors with men in the field and office was wels
comed and sought after. Maally with this bagkpround
we sot to work on the 1&&05&&&9& &véilﬁﬁla on tho problem

an¢ on literature peortinent to the problen though
exactly colnoident with 4t., This literature was briefad




and compiled in n roference volune. /After this lmharvllx

was conpletod we staprtod on owrs own interpretation of
the fastors soncerned. By analysis of data sosumalated
and frequent refere ce to our hrief with dlecussions

of viewpointe, vothods and semelusions, we finslly worked

out our dleseriction,



FICURE 12

4 resldual stand of young Douglas fir.

Thls operation has opened the crowns sufficiently
to induce growth but not enough to injure the stand in
any way. (Logged under direction of Prof. T. J. Starker

of the Forest School) See also Figure 13
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13

Selective logglng done wnder guldance of

Prof. 7. J, Starcer.



SILVICULIURAL S1UDIES
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Benton sounty presents a situation which is ra-
ther severe on the student making studies of a silvi-
qultural nature. The mills for the last few years have
been doing very little, but at the present time they are
expanding very rapldly. The result is that there are
nwrerous small logped areas, but very few areas large
enough to furnish adequate sampling. Another fsotor that
adds to the diffioculty is that the mills move at short
intervals of time, and 1t is hard to find where they
heve been, and so get the history of each area,

“{th the foregoing in mind we desided to study
what areas we acould by means of the sample plot method,
and to supplement these studies by observations at the
different mill sites., This method has given a background
with which we endeavored to properly interpret the work
that has been done in this field previously. Silvioulte~
ural plots, to be of the greatest value, should be 80 lo=
cated that frequent studles over a long period of years
may be made. In this way, data can be accumulated which
are precise and accurate. Not having the time or oppor-
tunity to do this, we are forced to supplement observa-
tions in the field by study of the more intensive work

that has been done by other atudents and silviculturists,.

The following series arc sample areas selected be-
cause the history of each one is known, allowing for a

better interpretation of the present vegetation.
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Hiller Zoricas.

On this atation we have an area hesvily graged by
sheep, I- lies in a proteosted lit:le valley and is shundsnte
1y supplied by seed trees. 2 burn went thru the ousting in
1932, and sinse that sime 4t has baen free fro: five,

e ren A llne asross the drainage, taking sample
plots, 6.6 feet in aroa, every five chaina.

Although our atudies at thie losation are insuffioclent
to draw connlusions of any great welpght, they do asen to
point to the fast thet sheep are vory harmful to reproduction
when in great exesss, They also point out the fast thut to
adequately reseed the area an shundance of seed tvoes is

nesessnYy.
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DATA SHEET FOR BENTON COUNTY MILLS

SILVICULTURAL STUDIES
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| S0il Seed
Plot |l.Aspect | Vegeta=- Repro- |Grazing Desorip~
Yo, tivaDes~ duction tion Treecs
2.8)lops |eription
l. E B Pern Heavily |Burned
1 Weeds 2DF |grazed |clay 1 chain
2.5% Orass
W Irds {aheep}
1.8 E Hazel
B Fern Protest-| No duff |
s " 8DF ed by |" humus B "
2 Weeads brush ¢lay
2.10% Grass
1.8 8 BPFern (6 DF [(Lightly |No duff
3 Graas " humus 1 0"
2.10% Weeds graged |clay
1.3 E B Pern Lightly ﬁo duff |
4 Salal 8BPFP |graged |" hurus i "
Orasa olay
2.104 |Veeds ghare
eoal
1.8,E B Pern Iightly ko duft
B Yeeds 1DF |graged |"hums i "
2.10% Grass clay
1.8 E B Fern Hoavily | charw
6 Grass |Nons |grazed |ocoal L "
2. 52 ﬁo dufrf
? hunus
olay
1.8 B B Fern Heavily |char~
7 Grass 1DF coal Q1 "
2. 2% W Iris grazed |No duff
Vit aws " hurus
berry ¢clay
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Plot [.aspect Vegete= Repros [rasing |Soil Sead
tiva De~ dustion Dengrip-| Troes
Ho. E.:3lope jsoripti tion
B Pern | (harsonl
k.5 i Bberry | Hone [Hesvily |lio duff |1 chein
8 . [eeds raged |” hunus
2. 10% raas alay
| ﬁgiva "
o Grans
. 108
) P [} Parn
10 esds Hone : S
2. 6% F}?“ﬁ
1. 4 ¥ B Fern
11 Balal 6 LP :
‘sede
12 -
13 S

14

x i
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DATA SHEET FOR BENTON COUNTY MILLS
SLLVICULTURAL STULIES

Plot 1.%1}@@4 Vogeta»| Teprow Bodld Seed
He. | 2,5love | tiveDes dustion | Srasing |Deserip~| Troea
oription tion
l. B 2 | Ysods lienvily i% dure
15 Orase lione grased | " hwms| ) cheln
2, 10% olay

1. 8 %ﬁwm Hone Hoavily | Ho dufy
ress greaged | " bhusus|l ”
alay

16
2.10%




Hawley Series l

Slash dlsposal at the station here desoribed fs
ltritod to "toushing it off," The result is & partially
burned srea literally aovered with logs and charred dew
bris. One fire was seot off in the fall of 1933, another
in tho fall of 1584, and the last one in the fall of 1938,
These fires in all ocasea overlapped the preseding fire to
as much as f1£ty per cent. Burning bask over the previous
Yoaras burn, they destvroyeft any reprodustion estadlished
in the meantime, and killed a few more sced trees left in
the original logring. Ths fires in time insure the area
of s long hard fight basck to produativisy.

In laying out our plots, wo seleoted an area burned
over in the fall of 1933. Ui had to change the aourse of
our study twices to avoid the reburns for we felt, that to
got a ropresentative sampling of the 1933 fire area, we
would have to do t-is. 5

The plots were taken every 2% chains and were
6.5 foat square.

"he area was for the most part heavily graged and
the seedlings in many places showed signs of having
been cropped by the eattle. Seed trees are mors than
anple and the site has mofsture in sufficiency, being
on & nillside fed by numerous sespares. The way the
seedlinpes on this small portion of the area are
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fipghting to some bask shows that with proper protestion
the ares would quiskly be covered with snother stand
of Douglas fir,
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Plet |1,rapect Vegote~ | Hepro~
Ro. tive duotion |Grasing D
Z.51ope | Degorip ata&
1, H %ma Heavily | Yo am
1 Yoeds 2D P |prased " hurwa ahain#
2o X5 Thiotles| grovelly
(i=arop | (cova) | olay
ped )
1. ¥ Ovrnas - |Heavily |lio durf |
2 Sedpe 107 |presed | " hoems (4 7
2. 5% 3 Forn clay
Yoads
1. ® B Form Heavily ﬁa dure
3 Thistles Hone gragsed (" huwms 2 "
2. 1098 |Cross aluy
1. & !3 Porn
Bherry | Yone Hourily fio duff |
4 |BE / grased | " hunus (3 "
2. 18% | oherry gravelly
thistiow alay
1. i 5 Pern Heavily &c duff
“Pherery | lone grezed | " hwme (4 "
B Ygheryey olay
2, 107 |Mhistles
1. B Porn leavily |lo duff |
6 ﬁhﬂ?ﬂ? tione preazed |" humis 6§ °
sherry
&memm
g?-* Q’}g
7 Thistles lione gra&ad w hnmaa ¢ "
Grase furneds:
2. 204 |Moss %m
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*La. #xu'u mfgm ?;; “ ‘13‘3"’3‘ 3
Plot | l./speatVereta~ |Rapre~ Prasing |[Seil  |seed
tive duction fregaripe
Ho, Zeolope Dosaripe tiom Troos
le & Thorey rotopts | Yass of
8 . (Adlder BLF 4 by |[deasying|? ohains
I © Hawthorn Hoavily %%a durt A
9 Thistlos| Hone poged (" huous |3 7
Orase clay
e ¥ sai Porn ; Lightd; Yo durf
\ 10¥% | graved |" humas (B 7
10 2. 30% %@M tarﬁmﬁ} gravelly
| sley
1. 0 1apie iigntly |Ho duff
11 Thews 109  prazed " huwms (& 7
2. 407 |[Mrewood aluoy
gErops
1. H B Porn Heavily ﬁﬁ? aufre
“Bberry | Hone grazed | hous (8007
| miscles olay
12 2.40.  |Cvaoa
Hoas
Lo | shers " liphtly |Chsroond
o B wEherry ‘ 1ghtly are .
& Grass graved 529‘ duff |8
|ioas * mewus
2.80% Plireweed
B Pern Protegt= | lio duff
1. § Teorry | 1 DF|ed by |" hunwus (5 7
14 histles logs
£. 80» |ioss
VMaple
Hirewaead

,Q
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Flot |7 . spaat| Yegsta- Repro- S0kl Seed
Hor. tive ductlion |Grazing [Losaripe
~.310ps Dasarip~ tion rees
Pense
1. & thisket | UYone Hono o duf?

15

Vinple
L ghierry
Bforn

" huus
slay

3 shaing
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Burpe Series

These plots were talten in an area sut-over in 1931
for sordwood. The land lies on the bank of a amall
stream. It is falrly well shaded by the troes loft after
sutting and the ground was out up by the operation,

Since there aro only a few agres in the tract the data
are not very oonslusive but they were taken dbesnuse

there are so few plages in the sounty where one oan find
Douglas fir land which has not been dburned over and
whioh has not been grased, The plots were taken 1 ehain
apart and were aix feet six inches squere. 'he land has
not been burned for at least sixty years, whether because
of proteation or not, and the ground is in fine shane.

The area has a slight slope to the south and east
and the rofsture probably is suffioiont, even for sced-
lings, the year round. The reswlt has heen satisfastory
in seedling survival and in the gourse of a few years a
new stand should be closed over the soll., The seedlinge
now on the plot have oome in since 1931 and are there in
suffioclent numbers to adegquately stoaslr the ares even
without further wm}a&m. That s assuming, of courss,
that grasing 4s not allowed in the near future and that
fire will not enter,
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Plot [1.4spest Vegeta= | Repro ‘ 5011 Seed
Heve tive Guotion | Grazing |lesorip-
ﬁa.;&mm Losorip- tion Treos
1.5 & [lazel Ione Hone Jlay
1 Olpray loam 1 chain
2. 8% |(Orass Some
".aeds hwue
1. 3 E [iagel
2 8 gﬁm 3pp lione ;fmy & "
LHborry oan
2. 3% [pross g" - g"
oeds
Hone |Ulay >
3 loan
Hone |ilay
4 loan 8
Hone |Ulay
6 loan F S
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Alsea Series

The timber logped from thie area wis talen chiefly
from the watersheds of Yew and Alder oreeks on the head-
waters of the Alsea river, The topography on the land
is rough, ranging usuaslly sround SO to BO per gent. This
ground has boen durned over by fire upon two different
ocasasions. It $s covered by litter in only a few places
and as yet the weeds, brush eta,., do not sover 1t to
such an extent as %o keep tho soll from eroding. The
first largs fire swept through this ares in 19273 the
sesond ono added to the desolation with a reburn in
1932, Prom data solleated by Rasrmesen at Corvallis,
it may readily be seen that tons of oarth from this burn
mast have heen swept inte the arosits by the heavy ralns,
The appearance of the ground bosrs out this sonclusion.

The timber out aonsisted of Douglas fir, hemlook
and cednyr, and was taken off of the ares by the high-lead
meti-od. The evidenes of the logging method gan he seen
in places of oontinued erosion, |

The remaining live sced treos are very few., They
are not nearly adequate for the restoeking of the arsea,
As & rosult, it lles slowly recuperating from the affeat
of the burna, The vegetation now on the area is of no
value to man but 4t may be of wvalue in rebuilding the



s0ll, The only way for a nev atand to besorme ecstablished
in the next one hundred yvears will be by the afforts
of man,
1/1000 sowe plots were talkn overy five chaing
over this buwrn,
The line of progress was across the canyons 50
a8 to give as characteristic a seanmpling se possible
of the entire aros,
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Plot [1.ispent Vagete- | eproe Soil Seed
tive duetion | Grazing| egeripw
2. Slope Mipn- tion Traosg
' About
1.8 ® B Fern 17 of
1 salal Hone Hone licter |6 chalm
Therry fio hwrus
2.30% Hazel Olympio
1.8 ¥ B Forn " ,
) Salal Hona Hieme 4
2.60%
Therry o
s 1. ® W :”i:vag None ﬁutm y
™™y 8 i m
BrRldeope Olymple
2, B% barry alny
1. 1 Fireveed
M 7% £ 4
4 m::mg Hone lione &
0 ey
1. B B Fomn Soue
THorry 1D F | None 1itter (4 "
& 3 Sorrel Dlyupia
2. 20% | Dherry| 8" olay
R Therry &°
Fireweed None Hone %tt;tw 6
6 S Sorrel Olympla
1. 8 & |B Fern 1711 cter 1
4 “Bhevrry| lone Wone [Olymple (B8 °
2.10 Therry | elay




DATA SHEET FOR BENTON COUNTY MILLS
SILVICULTUMAL

STODIES

Plot
Ho.

L. Aspost
2.3lope

Vegota-
g%wa.lﬁﬁ

Repro-
duastion

Grasing

2,805

2 chaing

1, 0=
2,200

Ho aufe
"hrus

Hush
ahaananq

13 T

bk
. ]
Tmnig

Vopy ladu

tle
litter

Ho humus

4 "
hula p

1

e £ K
Yo hamgi

Bahains

1, B ¥
2. 204

i“’f Mm
é&igmﬁa&
Therry

m%wa 3

T 14t~
sap

o huras
Huah ,
sharcoal

13

1. U &

2,205

B Fern

8 E

Bilder
berey

Sorme
1ittay
Ho humas

14

1, 0 ®

B.000

Yitaple

s3orrel
SPern

#

2" 11t-
tor
lio humis
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Plot |l.iapecd ‘%ggamm Haproe Orastng i%m‘;’é,ﬁ Seed
" i ve duetion| Grasing | Desoripw
e | 2e10D8 | remnd f Trvoe
iy * ey 1 1
. a %ggggﬁ;w tion rose
b » X: Ht %gﬁ a‘!ﬂ
15 ) ?irawﬁuq Hone Hone * hems
£.10% vosp 2 ehaine
7 Peorn
1. 9% |5sla) 3pp " Ho dure
16 ) Thinguas " e 1
2,806 rin 8"
1.0 % Denne | Foles !
17 pole 6x8 av. ;
2,04 stund 3"eg” ¢

diameton




Kings Valley Series 129

ihese plots were taken in an ares logged m in
1914. The land has been grased some, dut very lipghtly.
It 18 fonood and gonsists of two ridpes with a ary
gully between. There are quite a fevw sced trees of
Douglas fir and of white fir sgesttered over the area
80 tho seed souree is comparatively ample. This BO
acres is the only logmed ground in this partioculer
valley, that had any extensive reproduotion on 2t., The
rest of the land (sestion aftor sestion) is seeded to
grass and is Leing held in this subeclimax stage by fire
and graging of sheep end cattle,

This 50 mores studied was logged by horses., DBeing
of a rathor loose gravelly strusture, the soll is lilkely
%o be deficiont in molature. Had 1t been logged sare-
fully vith an 1dea to proteoting tho soil from deteriore
ation, 1t no doudt would have had a new stand, efther of
Douglas fir or vhite fir, by this time. As 4t was, the
s0il was opened up to the destrustive astion of the ale=
ments., The result was # rapid dosomposition of hurus
and a lowering of the moisture-holding capseity, The
brush covering of the area game in as the next step in
the succession. As soon as the soll 1s Mdullt up to a
suffiocient strenpgth and moisturo- holding capasity, the
next stape will move in as alrsady shown in the reproduge
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tion found in tho plots.

Tis Groa 48 in section 26, T. 10 8., B, 7 7,
being a short distance down the valley from the
larger mill owned by christensen Brothers.

The plots were taken every 28 chains. The line
of advanoo was taken 8o as to offer as nearly a roproe
sentative sampling as posasible. These plws are aix
feot six luches square,
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Lo,

lasapeat

2.510p8

Yaratos
tive

1. 008

de B o

besarip-

hag tlon

Grazing

ol
Degarip-
tion

Seed

Truog

OOmape
?ﬁb@rﬁy
U pose
5 Fordy
irana

10 yre
old
1tan”

2 U fix

?&rﬁ
itele

Bare
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1 chetn

Boasry
"poee

fione

Fiproy
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ilose

"

W

iﬁ #

1. &%
Ee

3ulsl
Hose

2]

T2

1' P

2.

salal
ntose
Ofpray

Honkry
idstle
1t tter

4 £

1.
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Rose
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1. ¥ B

2.10%

Viarle
O0rape
ioas
OSpray
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Flot | 1, apeat ‘?v”“asmw «%W Grasing | Soil Seud
2, 51lops W&@”W’* tion Treos
deryy | Hone Hone SOnu 1 shain
8 i Oy aps hrms
£.10% iHoss
1. % ¥ | VMaple Rocky
T borry " " soil g "
9 o Olvrape Home
2,507 Hoss s
1. ® T borry Rabbit | Oravelly
10 OUrape | B D P | danage Some |31 "
| 8 Fern | 176! 11 tter
2305
1. ¥ B¥%rn | 4D P Hwme 3
11 T berpy| =Y e Hone Maple |1 "
| 5ulal | A"e4 leaves
2. %085 | Oipray grwan#
1. B BPforn | BLPF " Dond losse
Teeds Blwp? 1ixbs than
iz .| Hoss 1-10 yna rocky | 1 chain
2.80% | Snede Some
a28%
1. B T berpy None » Danse
13 B Porn ma G ;
£.10% apla |3 °
leaves
1. % Roae gD " gravelly
14 T verry| 1"«10% soil 1 ohain
2,805 | Yoss
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Flot l.48pest Vegeba= Fepros [rasing |iHoil Boed
L.5lope |(bive dua tion vosorip-|
- Yo, zqggg}yw o irees
1. HY Toerry (8D P Sotme
15 0 “peay | Hone npaus | 4 chaing|
2e m Fose 8“&5‘
Hiose
T berey Plot
1, ¥ ° |0 Spray foll on
16  Rose Hone " plle of (2 "
2. 307 |8 Popn deoonpo=
Hoas sing bea
. hﬁﬂﬁ Rob o
1. & SFewem | 1D P " Iimbe 4 "
17 6" haple
2. 304 riﬁﬁ@”
@%‘ e
1.0 Foarrent Laop
Therpy | 3 D P | Hone st
18 salal &" - @t Bome s
2. 10% |O» hams
Denpe
1. ¥ " mat of B "
e ey
brash
. 4 "
20 ., & abuins
2. 104
1. B ; , ,
" Gravelly
21 porous |3 ™
2., 20T soll
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Plot | l.:ppect] Yogatas| Repprow Cragdng | spild Swed
Ho., tive duation Degow) p-

L.31cpo Med mw thon Troos
1. U salal 30D ¥ Soene some |6 chaing
2z 3 Pern hanms
2., 108
Rose Some
1. o B¥on |1 DP Some umm g "
iﬂ‘éﬁmﬂ-mﬁ drags
a5 O Gpape Bod
2. 104 Grass ravel
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JECIION X1

THE EDAPHIC PACYORS
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Soil. In Benton ocounty, the forest solls are of
residual origin and sre derived fro: ipneous or sedimentary
rooks. BHedrook is encountered at depths of 8 to 3¢ inches,
and detac ed rock fragments or bhoulders are nuserous ou the
surface. ook outerops are sommon along the braske end
steeaper mountein sldes. Gnmell areas in the doveloped
agricultural parts of the gounty, vhish are unfit for
sgrioulture besause of their shallow and rooky charaster
or ateep anl bhroWen topography, are also coversd with forw
est Iin various stapges of gr&wﬁh and gueccodaion.

Ixoept for the areas (at the present iime continue
ally growing) ~hich have been burned over, this land is
heavily foreated with fir. fThe soll in these eveans is
usually olay or cley lome=, Some avress are of Sken 5ilty
slay loan, sone are of lelbouwrne lay losam, sone ielbourne
341ty slay losn, Towerd Rlodgett and ferther up into
the Joast "anpe wo have Olymplo Jlay loan. the pertioclos
of soll in these series are very fine vhors hems sontent
is low, Under proper management, however, the hurus oonw
tent raises the size of the partioles allowing for bhetten
seration. Ilowever, the fineness of the asoll particles
i3 admirable for retention and solvent astion of water,

Benton County liee in the FPasifiec Cosst soil region.
the residual solls are underlain by either bhasalt, andesite,
dolerite, sandstons or shale. The sandstone formation is

quite oxtensive in the western part of the gmmty, while
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the basalt and other lgneous roeks bordor the "1llamw
ette Vallny. The igneous mocike give riee to the Allen,
Olympic, =nd Jasgade serios, and the ssdimentary rocke
to the aslitoa lelhourne, and lariton series, (40)

5041 texture not only exerts an important effoct
upon the water relations Mt also upon soration and gups
Ply of nuitrients., It profoundly aiffects tho rapidity
of tho procosses of dosay of orpganio matter and dts ro-
lation to leaching. The nitrogen aontont of the soil, is,
therefore, oslosely rclated to its texture, The Sosal mine
eral cleronts nosded for tree growth might be listed as ni-
trogen, oaloiun, potessium, magnesium, iren, sulphur, and
phosphorus. The growing forest is & very economicnl usor of
thess aleronts and finally,vhen the .orop is harveated,the
anount ramoved in the mershantable lops 48 still ralatively
s:all even after 100 years asowmlation, for tree holes
gontain ralatively little ash and nitreogen, most of it be«
ing in twircs and lesaves, BPranch and twip wood sontsine
fron two to siz times as musch potassium as bole wood welpht
for wolpht, one $0 seven times as much lime, an® four teo
twenty tines as much phoaphorie ecid, PFurthermore, in
our Douplas fir forests, the cutting adds more then a
single vear'sloaf orop to tho soll and thrse leaves ave
rioch in nltrogenous and ash aonstituents, The net loss

over the eatire rotation of owr scoond growth Douglas
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fir is, ennually only about 2 lbs. of nitrogen and pgtassium

per year, 6 lbs. of caleium, and 1 1b, of phosphoric acld. (4)
The remalns of the forest, after cutting, go into the soil
by a gradual process of degay which spreads the beneflis of
the added minerals over a long period of ﬁim&. The growing
forest depends for its nutrition largely upen the minerale
fzation of this litter.

Most of the humus material and the humification pro-
cesaes occur on top qr the soil. As the process continues
some of the soluble humus 1s leached into the topsoil,
which 15 very porous and absorptive to a depth of 4 inches
or more. In Benton eounty, however, the prectice is to
burn the slash resulting from auttihg. ¥hat repreasents
the accumilation of yesrs is burned iﬁ & few minutes,
Nature's method of renewing the soil is then partially
thrown out of balance. The result is imrmediate enrichment
of the soil in available i trogen and ash materials. The
long time result is impoverished s0il and reduced trae
growth, Studies indicate that ome burn will not show
appreclable reduction in growth but repeated burns most
gertainly do. (17) |

liater Content. The water content of the forest soil
1s of gresat importance in reference to the minerals, All
substances that enter plants do so in solution, It serves

as a medium of transport of food materials in the plant
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ivsalf. 1t keeps the cells turgid or atretched, z condie

tion essential te thelr normal funationing. It also
prevents exscessive heating of the plant, acting as &
buffer in absorbing the heat generated by multitudincus
chemical actisna taking place in the plant. o

The smount of soll moisture availabls S0 a tree is
dependent partially on the water-nolding capacity of the
soll. A high water content of the soil may in part make
up for dryness of the air,

“ater 18 contained in the soil in three different
ways: as ground or gravitational water, as capillary
water, and as hygroscople water.

Ground water is the na e applied to the watey in
the saturated zone of anil rock. Capillary 13 the
second and most important form of water in the soil
since 1t is this water that is most coﬁmonly available to
forest treecs. It olings to the soil particles in & state
of tension which just balances gravity. (8) T™e rise
of this water from the water table is not unlike that
of kerosenme in the wiocks of oil lamps,. Hygroscopio water
is ths molsture absorbed by the soill particles from the
atmosphere. (48). It 1s held so tenaciously by the soil
collolds which coat the rock particles that it is unavaile
able to plants.

The retention of water is dependsnt on soil texture,
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8oll structure, amount of organic matter in the scil, and

general atmospheric sonditions. Clay solls such as are
found in Benton eounty, will retain more moisture than
sandy soll: & soll in good tilth, as a result of proper
sllvicultural management, 111 hold more water than a
hard, compact one; and, & soil with plenty of humus will
retain more water than one in vhich there is little or

no humus present. The amount of moisture retained in the
soill has = profound affect on the development of the roots.
30 much in fact, that the growth of roots has been found
to be inverssly proportional to available water content

of the soll. (19).

Soil Aeration. 'The amount of alr space in acils is
from 35 to 50 per cent of thelr volume, =nd, when solls are
in their best condition for the support of vegetation, sbout
one~half of this space is Filled with water, the other half
with air. The composition of soil sir is different from
that of the atmosphere, in that soil air ususlly contains
a larger amount of water vapor, a higher nltrogen content,

a lower oxygen content, and a larger amount of garbone-

dioxide,

8011 temperature affects the rate

of absorption of water, the germination of seeds, snd the
rate of growth of roots and all underground parts as well

a3 the activities of micro-organisms, It is & great
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asgelerstor of all ghemlcal reactions and effests many

physical processes taking place in the soll., (9).

Soil Solutes. Soll solutes originate in the decaying
humua, from dissolved rock particles, from bacterial astion
or from root exeretions. Yhese solutes are presont in the
form of soluble salts of caertsain elementa. They go into
solution with water and are subsequently taken up by plants
as raw materials., Some of these solutes are those of
nitrogen, sulphur, phosphorus, potassium, aaloium, magﬁew
sium, iron chlorine, maenganese, and boron.

A variation of certain amounts of thesse solutes
wlll cause elther an acidity or alkalinity of the moil
which, may or may not, be beneficlal to the tree, The
exact cause of acldity in the soll is not lmown but 1%

always ssems to0 oceur where there is a despth of oxygen.
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SECTION XII
THE PHYSIOGRAPHIC FACTORS
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The offea” of the angle of the alons is Lo

portant in more then ome weay, Pirst, 1t detevmines, in
relation to the heipht of tha mun, the angle &b shigh the
ineldant raye striks the pround, and, thorefeore, the smount
ard distritution of radlsat enapgy roseived by the moll.
‘het this has an effect om the vepetation anver of a glven
&rea 1o plainly shown by ¢he verietion in the vogetation
of the ‘onta “ajaline “ountalns of irlsona. (47). Sinas
the sun is south of the equator there 1s an advantage in
dieposition of rediunt cnergy %o tho south slspes., In
oty “rds tho smme emount o wadlant enerel mast he aproad
over more pround on the nopth slopa than on the 2 uth bhow
eause of “he angle of Ancidenas. “duh Bouslas £y the
north alopsa are thavoefsore preforable in the southern
reschor of the speolse sad tha south alopes prefopable in
the northepn 11:4t8.

he engle of slope also detersines the emouwnt and
type of o0il socowmleted, m wvertlonl sliff faszes end
very stcep slopes no aoll gsn rest, end the subatratuy:
for vegetation is nesesserily bare roak, Hillsides ine
elined et & wodorstely steep sngle aen seldon ssourmlaete
any proat depth of soll sad awe mueh subisct to evnsion,
It 18 oaly on goutle rlopes and on Plat ground that aone
slderahle depth of soil onn soculmlate ana undergo the

ehangee characteristios of soil development.



FIGURE 16

Douglas and white fir slowly winning the

area from the brush species. lorth slope.
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Slopg or grodient iay be defined as the angle formed
by the surface of the soll with the horizontsl. It indi-
cates the relation of the surface of the site to the horle
zon, a important ofrfeat 43 the uonﬁral which 1t exerts
on run~of ! and drainage, and through these, upon the water
sontent of tr¢ soll. Another important effect iz the
sontrol whilah it exeprts throughi insolation on the temper-
ature and riolsture of the s:rface soil. It also has some
influence upon light, wind, and indirectly upon the dis-
trivutlon of snow, The depth of soll and water eontent
varies almost directly with the gradient when the othep
conditlons are similar. Due to better drainage, forest
growth as a whole is better on lsnd having & moderate
slope than on areas that are nearly or gqulte flat., Also
hurus does not decompose as rapldly on flats, Hoderate

slopes arc best for forest growth,

Larth Configurathon. The sonfigurstion of the land
surface, the direction in trend of the mountain chains,
the nearness to the sea, are of great glimatie significance,
They ver; largely determine the direction f-om which the
prevalling wihds come, the humldity of the atmosphers, and
the amount of precipitation. Differences in rock forma-
tions, such as the difference in inclination of the strata,
cause differences in the vegetation, as they determine the

soll, water supply and the location of springs. There is
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also an offect on veretation as s result of a difference in

the anple and direction of stratification. Although the

aoil of velleys and dells is deeper, riahar'&nd more
productive than that on ridges and on the shoulders of

hilla, forest vegetation growing thereon is more sxposed

to dangers from frost, due to atmospheric drainege. “hen the
outmost ridpe of a mountain mase 18 at right angles to the
provalling winde, the interior rldges are protscted. On the
other hand, when the prevailing winds blow parallel with

the ridosa, *hey follow the valleys, and the adjacent

slopes are nrotented.

rltitude. Ceographic olimate is very much modified by
altitude. The atmosphere begomes less dense as we ascend
to higher levela. BHeoause of thisz, it is incapeble of abe
soroing and retaining as much heat. 4 fell of one degree C,
in temperature, results from & rise of 300 feet in alti-~
tude., ‘his lowering of tho tamperature is greatly modi-
fied however by the configuration of the ground and by the
ailr currents, Thus valleys, c¢oves, and dells may be more
exposed to denger from frosts than the adjacent slopes at
eonsidereble higher elevation. Thus in the San Francisoco
mountains in Arigons, Qouglas fir is often damasged by
frost when planted in the yellow pine type at elevations

much bhelow 4ts natural hebitet. The resson for this is
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that the air, chilled by night radiation, collects within
low basins which are closed to free atmospheric drainsape,
Tender specles should not be seoded or planted on such
sites. They are more likely to succeed on the adiasent
slopes.

Because of difference in growth in different alti-

tudea, the forester should plant closer in the lower solls.

Uxposure. The exposure of a partieulmr slite refers

cr
O

1ta aspect with referense to the polnts of the compass,

4
¢t
P

Influeizes forest growth c¢hiefly through 1ts effeat
upon temperature and soll water, A slope exposed to the
sun and vind often bears a different vegetation from one
less exposed to either. The smount of heat shsorbed by
- the so0il on a given site depends lorgely upon how near
to the verticsl are the »ays of the sun that atrike it. In
our latitude, the rays striie the soil mush more obliqusly
on north-facing slepes than on south~-facing slopes: hence
the former recelves mush less hest than the latter where
the rays are more nesrly vertlesl. As greater heat
accelerates av&pﬁy&tian from the soll, southern sxposures
are also much dryer.

‘he south slope 1s warm and relatively dry. Fxcept
when too dry, as in parts of southwestern United States,

numus disintegrates rapidly. The soll gulekly driss out,
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the vegetation starts early, and 1s often exposed to late
froasts., Pires are more destructive than on norith slopes, -
Many of the site factors, and psrticulerly the soil
factors, are, in thelr duration and intensity of action,
due to the physiographic nature of the site. Fhysiography,
within a given c¢limatic unit area, through its effect on
local climate and soll, oauses a variety of plant assemb=
lages to develop, each of which has a more or less dise
tinct physiognomy, as illustrated in the swamp forest,
the dune forest, the river bottom forest and the river
bluff forest. The intimate relation which exists between
the physiography of & region and the groupings of its
flora, is primarily due to the profound effect of physio-
graphic form upon the water content and composition
of the soil.




