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~be :Bureau ia ttet1r.1tely cotm"i\ted to a polio:, or au.s,aine£1 JitJlA 
forest ~":eAttnt. In &;;.o~ rc.a1;.-eota tho Mrltir;u~r1t ot Indian .roret.t. ls 
dinned tov~rd \be e&a ocJ6Ct1ves OOl't~.ht ill U:e ~onn;i,;t:1;-Ji;int ot o uUblJ.c 
torewt. r:·hero ~re cert._u rrul!:1!!mento.l differences ·t,.hioh .i-;1w rlM to 
ditt"e.rent. t:...f\ruw&:11.mt pron.lenn. Inri!.an l.~J.a nre prlvute property hel4 
t.y th,i, l..'.nitoJ. :.tt.tt~c in t.r-~st ror tl:e Tn11r ... '1.6e Ttq• ;:..u,,t llti r~u~~;•" ror 
the beet intttresta ot' the Indian O\lm.ero mnd 111 ~cordn.nce Y<U.h a;.:mlioable 
etfitutes ermoted tr Cons.~ese. ~ or,oovor, U)' ro1.rno~ of the ft1<11i that ~be 
Indian 1"oi-crn1i propox·\y 1s 8-0 clc.,ool:,, L"lvol"luil 'ldt.b U,& lfflltnN ot t.te IndiaA 
peopb., eny plan or rorost m:ltlf•err:ent -ehiuh 1o dovisad :!.i.wt tttku il,to co~
nizano• ot tHa ,..,.enore-l ::-r.dlt.l.n problt\:n and bu ooor.:.1:net~t:i t.it.h the t,hole tna1u 
b'Ure11u t,rt'>}-~l'roit ct eootal !lfiQ eoooo~io l't.:tte~:-.t. ':'his nocosoitbtae a tt~ 
&re$\er tl~nbllity in lon;:-ter,,; torest •~nnni~t".ent plane than 1o or-.lin&tr1l)' 
rEquired or eon.ai~urod itltH:Ll. rrci~ a vurely t-:,lmicl\l ot1.1udpoint. Cow.tan, 
atlJu.st.~uta t:!Ust ha 1::iuu t.o ueti\ t!1C1 1.r: eu1bto :;,;ec,.u..iur/ ua..:la o:t.' 1a...1 v1 .. u.al 
Indiana Ol° t.o tec1l1t:,~ th• wuca1.1onal &nj 1.:1-Qu.st.rial advanco•nt• ot the 
tri 'beFr." 
(seoi1on 202 of Ch•9'•1' II ot von•t am Rlae.• t.:•neacmont ot ~• Ii:u.iiaa Attai.r• 
Manual). 

1. 'l"o sabta1n a t'oNn t!li.\ w1U yield II oont 1nuou tncor:wa t"or the 
',uitl'lult !n:iinrw ~ stur?')r-re •.-lueR ree*1 v&d ti:-oi~ nnle or titJ](!r on their fl.l
lo'lr.en\a a.• well aa •aeoa fros: emploYJ!:Ont. 1n w~4n oporet1orw. 

a. To unen t.he reai.ning o14 ~1.h i1.1aa&r tu 11uah a l'lt.\lU181' •• '° 
ln.a_.. the ea\abllabl!lent ot reproduo\ion anci to airw-.ize \he loa-• d-ua \o rue, 
wli:uithrow, tJWeO,a and cUaeuaos. 

s. 'ro obtun tbll greaten possible e;1"0'4h hom \be toJ."'36' &:ld a, \he aw::w 
tba loaw 'tbe 8Nlll.•8' uaoun'I ot gr"OW1Jle 11ai:ier •a • ,JC~n, capit.u. 1Aftatmen\. 

'!'he Yoreai 0tt1oe1"'• reJJOn• ot the. "?l'Oi"ON<l Sale ot Tir1ber oo tbe Tabolah, 
"'lleeta, and crane Creek .Lo&::ing vni'\11" Ga1.ed 1·o~r l~, l'.:4f;. QUa wrttwa by 
Carthon ·R. Patr1o and ic·erry ~. ::·karrt1 atnte4 thf't it 111 µl.:.lnr.,ed \o oporaia the 
toren ot the .-.. u1nauU RtiGoM'ation Ra Iii pulpwood prorert.1. •1th oodar pe>.lea • 
seoondary production on a l"Ot'!ltion ot sixty ,-are. 



la ~'!~o.d~nt~ 

'l'h14 MenagUIIHl\ Pl.an •• tnool"POft\Od awn.al hon ti. 1'0llowbc 
Reports: 

•• ForGat Officer'• ~~;ort CO'Nll"1:i,; tb4t ;.;,reposed ::;ale ~ 'i'itlbor GA the 
'fabolah, Q~s. ar-J:1 crane Creer Log;::1.hg ~its oa the -tU1llaul.t In,'!ian r~a
•na,wn, ,.i~eh~on, dttted wov-er.ber 11)• lS46, 4Uld wr.ltton by cu~hon ,n. re.tn• 
am J?eff7 .s. i3karra. 

b. l'oren orr1uer• u to;,crt c<>ftri11& t.ke rroposocL :.;.;aka, or 'fih.bur on ~ 
CNM Creek am ~,\&Vesta LOui:1t,; Ciu1\•, 4o'ff4 ~enber v, 19001 an4 pl"liparM b7 
10:bn !!. L1lib1 MQ ~IU"le R. };tl.oox. 

•• neporl oa Vt&tus ot Cut-onr Llmd, ~:uinauli !J:.i11cn ReNl"Ya.tion and. 
wniteo. bJ iarle tt, Y11l.cox 1a J'quar7 l"4'1. 

,•ht11 Plan will be reYieed noi later \ham lairu;JI7 l, 1~5~, to tncorpo.-.ie 
lleW lnt'ol"l".8't10D &CO\~l.atod durin,-: ihe intel"Y"•niu..; ?cl'iW. r..;r l~i a 8u1°• 
tlcient nw-;ber or allotl"~nts show.'1 l.ie cut. on the crnne cn.ek: aw Tar..olah 
Units ,o enable a corrected estimAtte ot t.t.io ~N.lining v1:cin ti:i.er. 

·rhe yie14 tablflll ret1\!ltin..; 1'rom \he St.Wies COllZUOted by r-r. 1:,altei- t"• 
l!•yer are in the proc•on ~t ooin~ 1"8T1sou by Otl01"~ n. 1~1.a-nao ot tJ-.e raoitic 
Uonhweu-. Pores\ hU(;, Hanea ....xpur~n\ .;,\ei1.ou. ;. NV~ii'>~l ua:i.ia-til. io :.ua 
to'Jt ziel.oa• 110r.atiM uur1rui; lir.:>4. Tbe Tolu:f;fta ur 1,~~ reviiwo. ytolci \aolea . 
an ex1>9ct.•d to e,.ceeu 'thooe uac.4 111 thia .?lan ~ &howt. be i!Wl~ed aa SOOll 
u the builel1n 1s J:"1)1calJ04. 

•• SWta\1tni1•l lofle• ot \1.JllMJr hom tire. wiDdtb:r<M, inaeota, 41•.ae 
•• ettt•r••••• 



The ·.:_ui:ruA~U F'eMrTat1on, lortt1st or tho~ undv the Jurisdiction ot 
th• 1io!ten1 Yaah1n,,~on ~~noy, ia l0011te4 in extrema :;estem µaahington, 
l.y1ng adjQ4ent t.o thllt ?OH1on ot tho P~1t1o Ocean north ot Gr&1B Earbor aD4 
aouth of Destruct1on Island. f<JO\h ot tll.oee Nterence points are treq-uantly 
•ntioned 1D ••rli@r nintory ot ~aahi~~on Territory. 

Pl'ior ,o neiottations Nl11t1w to the r&l11lrtu!abmn, ot lanj by tbl 
Unit.ad f.tatea tor ~iltl ttxaluaive UM or the ,~uin.,uilt. lnd.h.ua, a ratt.11,;r larr. .. 
part of thin coutol vo11 or · ar.t1in~on •rerr1tory •• beir..f'. uoed t,y t.ho o~t,e, 
Clallam, Hoh, ;:uil•ate, :~ua,e~s, an:1 ~aklih ln<liua. 'l'bia """ a roucnl:, cLea
orS.bod as follo',,ta1 

Begmn1ng at• voint cm the coa-' :reff)rre;.t_to •• "07Altttt" 
or l.lJwr Cape Fhtt.eey, th~nc.- easterly to the G~\ or 
•~ Ol.YJ!·pto L:o~t.a1nn, thenoe BO\.i.t1lerJ.y alone the Cl"'ta~ ot 
.this J'f&llb'ft to thff divide botwetln tt..e r.tehalia •IA .-ui:u&wt 
Riftra, th•JlO• wsterly along in1o riat1•• wM.ch would Ufi 
bet~n tho Eurrptulil)S and uim,ult. i~iv•r• tu t.btt ;'aoitio 
OO•an - io • point :w!;}r or sJ.it;·n~ly souta ot thtl pl"'ltHn" 
l!OC11pa RiTGr, aJl'l \hence nonhorl)' along \hfl OOllat to t.M 
Yl1r., ot beSWdLS• 

A ,reat1 between the tnited ntttteu ana the (ui.nault Intli&na \lid 
negotiated eous'llherf$ uu ttl• -;lilinault R1Tar J'u.ly l, l8~, oorioluc.ea "'°' lhe 
•1t.1 ot Cly:lp1•· Jau~ J..b, .woo, rui\t'10d ..,, tbo icAIIUil~ •• ~{U"OU u. L®i, 
aad proolc-.a:Uan 1a8Ulld bJ '\be ,~reai4en1i ut tb• u"Jl1~ ~Aawa \Dllier 4a\• ut 
April 111 1859. 

Tb• tz-eatr prcw14e4 tor nit1ll8 an.ide o:r resen1~ • tr110t or lud 
autt101tm, tor t!le r..eeda a;;.d for t.he cutolw,1vn WMI ot t.ho ~u1Jl.6~, In41ena, llll1i 
la accordadUM 1fitll \his proY1A1<>n a :.urvey ot euoh trac\ wae 1n1t1a-tu :iept•a
ber l&, l.861. A. b:riet' deacript,1on ot tho trao1 ao oei as1a.e 1• as tollowo: 

&tclnnlag at • po1ni OD ihai south bank or tt.• V.ooltJ)B 'H1YV a, th• :r1.101t'1o ocean, thence ea8' & distance ot 5 ci..Le•• 
lhasaG• nonb 2zl 'C - on a COUI'M Mppl"OUM\•ly parallel 
w1ih the oa.oi • to a ::-01nt on too nonti PAJlk ot tte , .. ll.' 11-

IIQ.U Riftr, t•nae wen ~o care J.11zabetb, ltnll t.a,nae aotl\h
ed.7 alolt& ,ha ooan to th• po1n\ or be£1an1DC• 



Tb1• a\lJ"fty or 1861 only encloss-1 ,m :&re'I or t,p:,l'OXil:P.tely 
a&,000 aero• lfh !.ch ~u ¥Ticl.outly not. col'ltl!i~ere4 su.r:·1cient ror the r:.ee4a or 
the !n'!1sr.•, ft.ti~ rt:fl(Jete-o ~n eM"Cr.eous int1;rpl"t!tnt!o:n or the, t~r,::s ~ th~ 
\t"eaty ot 165~, aa an eaoutiw order was 1s:it.11t4 b:, 1)re!Jident r;:,oant 1n 187~ 
io ae, •~1de a,HUional l,"tbdn fol' the e:xclUStiTo US1,1 ut t?:e ,;U.1nf'4ul1. ln:!1t1na, 
&Ad a new boutulftry ••.11 es\tibllruiod 1n l.e92 b7 henry L. ?1tot,. reputy :,urYO:,or, 
unt!er con't.rnc\ trom tte cen.ert1.l !.an~ crtt1ce. Four y.ars l'1ieT, or i1Ul'i:~ 1002, 
\~ aonb &.tld sotrt.h bo,m:iurl•s 1afU".t 1'9trec•<t an.Ii autxt1•is1on or tOtmSh.1::>B ooa• 
plned b1 ceor~• P. c~::ioell, ~eputy !J\l~yor. 'i'h•a• MUl."VC)'S, t1Mcb r.eru •o~
ep\e4 .nn'4 ap1:,-rona ey tho 11eu<:rr1>11 r,m ... 1 (;r.flce, def1nitsly ectst lishe~ th• 
boQDd.Ari.ea ot ~rut :.;\11:unut. P'esenet let\ nR th4ty now cxin • br1•f1Y tle,-cribed 
u tol10111a: 

ne~tnntn.g ftt. tl'al rno1tic (:cen11 at a point en ~c south brr.r&k ot 
\he ~ooUpe t.1,vei- .. aa es:-rtbllnhed by D1rre1 o: JJ.101 - tt.vnae 
ean 5 ~1ltte to t..bnt 1,o!nt also est.ublinbed on t!ie or1r1Ml 
aurYert, - theno• r.crtb YI" L6' :;.ct, to it• r.oot po,itJ,orly 
pr\ ot ':_uinault lA~c, th&no. erow:ul tm Bhorti Un• to tha, 
poin\ tarth~n northMist on tte Len ::J1or=, <;h.,.ueo oortu n.0 

24' rt.an \o a :;:-,oin~ sli.:=.~~l.y n~ ot ~t:H ;.ue-;;ta H.1v•r, t:.:anee oonh 
ea0 38' 1,;ea, to a :po1n\ on \hti .._,,-i.01t10 ,;.;c•an nonll ot wlfl ~ou-.o 
~ tte '~ue~,• Hi•r• Tot.u.l 41st&-nce t'l'OfA 1,10t::..t. of be1(:1un1:-.g to 
nort.h~n cor~r a;,,:,roxu..stu~ tlJ .r.iles. 1'1.e ,wsiern b{iw-..i;.a;.7 
enoua tram thi • pain 1r,utb "1.one the ;1~1r10 cosr-, at l.ov 
wa\or Mrk to sou~.tdat corn.or. 'l'l:i\J !,sservatlon 18 loc.-t;ei:1 •n• 
t1Nly 111\h1n c.<raya :.,arbOr atw1 .ret!'llr9on CO\lnties, 'fli&Utrn :c,ae.h
lll.;.;t on. 

Afta • trlatinlaal Intoff\Bt1cn -
croaa Area or H•Hl"l'atto• (ir.el11Uag w.nta,..) - • - lw£,e45 una 

Groa• l,at:Ml ;.,rea - • - • • • - - • • • • • • lU9,6tl 
Alleun,ed Ia.•a • - • • - • - - ... - • - ... • is ,@.I 
».'\ .J.rea or 1\41Nl"Yattoa - - - - - - - - - - l '1-4,lG? 
'.L'l"ibal l.hlld Inolu:11ng R.ri•n'Eta • • • - • • • <1 9 004 
TJ"\lllt Allo\ed tan4• • • - - - - ... • • • - - l?O•oeo· 
ReNJIWJl4 bJ' t1n1te'1 !~,a,•• - • • • • ... - - - 23 

·• T!i9!'!9 !m. nr~inap 

-f 
f ,,, 
\' 
' 

!'he \OPo£ft;,Q ct th• cw..nau1' Be•n•t1on a g1m\ly rclliog on ,i.t ~1oa 
Nath ot ~dw 0 :uinaul• Riwr Wlttl t.he a•rag" el.aTaUoa be1~ :tOt.) teet &bona Na lswl. 

rtonla of tho -::uinault Ji1ftr tte C:ran4 Cretsk and -,;_w.naul\ ~ko ttn.Ua an 
leftl \o JIO<l•r•'l•lJ' rol.l.1D.£~ 1n cha.r'ftetcu•. t..1n,.,; b.rcken o•-'~ by t;,e.r.tly alopln,g 
nnUt Yalleys ~ occaaioZlf'..l a::nll knollc1. !c tl-A1ge -:rni't:, i~re 11. only oa •r• 
•!oh oan be n1tl to bo b'lfilf uroktui or 1>recipito>J.B. ln the case ot \he · w.naul\ 
taD Viii, ii 1• 11111\•4 1D •nt:a, &D4 ooa\11'8 111 tbt51,ionttws1 uoner ot \tie t11111, 



Tmt northern p0rt.lott ot the Cl'aM Creek tJnJ.t conra fli);;roxJ..ately 
3,000 aorea. 1'l'l1s al!'fJ• in bri.<ll.y brokou by uur-...erous c.ilu.rply doti.-.64 
AHM ooul"Att, 'tend la also very r,reoipito\i.S w1t.h eleY~t1ona r1U-1t111C 
t1'0II 600 to l,i!)O te•I within 1.Uotano•e leas tllall a i:.110. 

The toc')Of-;r&phy ot t~ TU.Olah Unit •r.4 t~ Yroposed "U,.,t•t• UJU' 
aw eh .. rncter1z.e4 by cnre=l:, elaborate dNi.n.tat~ •1aterria w.n.d broken 
terrain. en rusUhAtr. ot the:s• ;1n1 ~• 1e th .. t.ota. l'flllf.tJ ln eleYat.104 
greet, ait0unt1ng to on.l)r ftbout 700 t4le\ in elevation fro.:z •• lWffl 
'\O tho h!p,.tuu1t lu,oll.a ln l.he co.stern port1ou of 1.he v':l1tl!I. r-iowvor, 
there 1• ncaaNoly • squ,u:• r.iile ..rttnin uit!l.l!r Unit th~t is not tr"'ffrae4 
for so~.e dl.al.ll!~t.io bi ut. :.e~t ono s.-..r~a.~. and e.:r e uuotio1rn t..J·~ trok.in bJ 
Nnnl. :.ach or them stNe.a l"'8t,1"9eents • bl'Oet 111 -terrain aoo eo::-ie ot 
these "" .s.htt.rp, uoinr~ f!;,&'k:ed by drop• ot one hUD<ire4 to tl!ff.e- hund.re4 
teet 1a thf, abort apace ot t1ve to ten cbaina. 

The Red(jffatlo11 wN.1.n. princip-11.y \lu.-oi¥..b tour 1ir..ijor 1.t~aM an4 
lheil" trit>utui••• ·1tw {JJm-~t• tmcl F.Ptt rivara -lrain \la.; :Jo.-;.h.,rn portion ot 
th• ReN1'Y1A\1on, t.liv :'\UJ..-u:..t dT.-r •it.11 u. tri,HRilllrl~W ,~ ... uu: th• cet.lnl. 
and riwJor purt 0£ \lw ::-~ttut"f,tt1on end Ute •'ocltps J"1Ter nev tne aouthel'tl 
bo\,lJl;iary '1:n1na a portion or tr• sou.them µan. 

l!lthln thit itttkl"Yi1tiOn \bfll'G il.Nt l-.r!':lil a:Natt ot 'r,Q'.>rl:r <h .. tn~lnrul· 
auppontng a cod.at" typo tJt ver,:.--,aiion ttnd. oooas1onal i,:a~o• areu.a ot 
llOderate a1SAt where a den• cround cover ot Ndt:es alU'i shrub• t.hr1wt under 
th• .old· condition~ \lltl1uh •ns,. 

c. Oeoloq ~ ~3o1la 

, Ia III08' ot th• aJ1Ua along \be Paa1t1o cou, ennmou outcrop;ini~ 
et aedu.ient.•r1 ohar~oter are to be t0uzi4 utoh QU'hr t;n•'ily t'l-<m •im.1-1-
Mpoai ta in other pttrls ot t.i.u t·~at.am ~•1.0a;. ...du.i. iu tt-r:-.nd 'ly veoloeiJtt.a 
•• the !foll tol'Wlt.1on, and. 1• a co,tpoa11.1oa ot :,,;~a,o .. ~, e.ua.Lfil, .-.nc:.. cw.
glaael'tite. Til6 bedroc~ h•• been CO'hl"ltoii rat~?' ~Tlu:..Ly •1th clay, •~ 
aad &J"8ftla or tluv1al origin, _,.,1.17 rustint; 1A a h.Jrizont"-1. poaltion. 
I\ 1a only w;ere stret&Pa cd tr1butal"1.e!I have c11rYt10 \lleh ch4llllltllD tw., 
\he und•rly1ll.f-: bti:'1 rock ha• b(;en ex}>0ced, tl'.0\1€.h n~tu.ral. b&.rrillbrs or •ron1on 
ll&ff ocoano4 b1 naaon ot wind an(l •urt 1n pl"'Olnina1\t bea<1lloU'Aa alone; ~ 
ooan. Th• orto.nal COfltrin.:; of \t.. baa1o t'Ort~ . .,.·Uou b.aa \~Uit.h tne feC"II 
Ileen .. up;,le.aan'ted OJ a . tOJil lwyer of hW!iwt oroute4 t,y rcte'1on or \be luxurio\&8 
giiowtb or herbaceous a:ir,iba and pan~s •h1oh ua l'l'n'lllnt tlll'Ow-~ut ta. area. 

•5• 



The dc.'ptb ot tt.i.Jt t.optt0il Yi.'rlos -i.,T01.d;l.y. l"t)t.iChi:~ Uu ~um at t.t.a 
lo'f.'ler ~1.ev!tUe>n.n on bottom land:-, ndJ"'oont. to tha min trtrc~•• 

i.;s.th log~inr'! o~l"ftti~uo be1nc conrir:oo 11\ t.ho 'P"'ll't lt,ri:-~l.y ,o the 
lcmer el.8V~t1onti awl t:H;:.eNily oQl~Nti•.r.ly lt1wl u.rot.tJ ft~ t,be 1"iil'1d 
abillt1 Gt tho lCUJ.:l to Pro.l'..tco eo'l~l' at"tt1r the ori!::ittttl foNn COW;r 1• 
J'eA()Va4 11t.U.a erooion hua oo•n oooet•"Nd. ou ~nv F1te@~t1on. 

HOlltfl(9l' 1 fo~!Jt O;,,JNtiOt!O al'"' nov r:l0":'1!:.-,1 lnto the ~ oro~n an.4t 
preo1p1t.oun areaa ot tl\O !--!UuerY'..atu•n 811d while ao1l eroaia:i hM1 been onlT 
a.Ur,~ 1n t!lirl ~st, tutul"tl etf•cf.f'\ ~ be a.x.o-;-.;tUlt au ~Si:'bblu. 

n. cun-.t• 

The 7:000ffttt1ua 18 in th• otfo~~ bc,ltit •hioh 1• C~l'IIOtc..rized by he.ayY 
Jll'l'Oi:pi\dion, bid~ l~w1'1it1N~ anj ro:1ort.\c ter.?,e:.-.;.ture..,,,. clut1tio cou
dlttor..s art1 wry tavonblo ror trcv £l'Otlth And the e8tabll~~nt o-r 
"~ \a(I uca. 

A'"'rir,.~ ar.nu.nl Nlinfz;ll Yf.,r1e~ tror:·. ap:u"O:x11l';ntely ftti inc.too IUUtr tl.a 
.;.~nt to l:?1 ine-:-,,~ !:i t..:-in vlc!:::.1.t:, vt lA;!-:o u::.~~w.1.t. ,,.!,e !"ul.1.0t,i:~: table 
1n.41ce.toa ttia apN-o£1r..at• w.roentac,s ot th• anr.1uul ninta.ll. <X'lcu.rrir-,s ~h..rt.ng 
ellOA U>:.rtn Ct t.utt. )"l':u'I 

1 ~ • • - • - • • • - 1.:;.20 1, 
:rotn-ua.7 - - - - - - - - - u.a .. 
:; .. 1:rct, .. - - - ...... - .. .. 1 .. ~).;~-t"i 

i1PJ'il • - • • - • • .. • • 
t:a1 - - - - .. - - - - - -
1w:a ~ ~ - ~ - - ~ - - ~ -
1~· ~ - - - - ~ - ~ •• -
Au..,~, • • • • • • • .., - • -
C.ej;t'tG:iabeJ' • • • - • • •· • 
ootobcir - • • • - .. • - -
?towr.hor • • • - • • - - • 

6.73 ,.~ 
=>.~~ 
l.~;.; 
1.61 
4.18 
a.og 

15.&'1 

1,11 1.n41c"4ted •boftl rietirlY 1/2 of u~e annual precip1t..-t1on tnlla Clviag 
· 1ne =n~h:, o-r-!:ovrJn.bcr• t•,aez'.:bnJ' ~1 :nm1~u7. J'1;l~ .. M•i'i. J.\1:Wt. ttre t~" dr1 .. •~ 
mont~. Nt>Ci::'lJ' nU tns pN01p1·t.tion tall.a 1n the i"ol'll O"( ?'fllin. 'r~~rnt.una 
&1'0 :..o1or.,e With DO :NQ()t'\18 below 91'0 decreee l"llJ'O::.Mi\ be~ ~ttO"-uil• 
,;~ i"1vOl'atw:e sal\lCl;l t'~t(lld8 lOJ (1'-.<\f:reius ?~Nr.hoh. Tt..e -.v.1r~ €.rcWlllf; 
•~ Id.thou\ fro.st. 1EJ lF30 d'°'a. f,reoipltatio:i ,;·aw.es •ill be tCl\&d. oi. 

p~~ ... ---· 

,/ 



t'.ot1.!'.:lM'• or nearly co•µletfl ~indthrow is mt • c~;on ooc1U'l'9nce. 
Tlaea hq-n been aOke· notable exce;i\icwa IJ\XIA u "'Ih• .Dig OlY]l'.pio Blow4own" 
ot l~.21 11h1tn losses Y&ret t:remndouo. ~~or.i;.nlly. 1!'1 tb.o virrtn £ta,n.du lcana 
•• to 1r1nd\hl'ow U'9 oontJ.liOa \o ooouio:aa.l sea\ :..erec1 \reet1 or 8IUJ.1 anu. 

'1'he roUowtti[: \alllo abm:a '\he len h1::lwn wlwi TelocUtoa tor the 
,ean 1~ \hzoUt:.h l:iM •• l'eOOrM4 bJ' U• u. ~:. Const. GW-r<l on T~HO~ lelm1. 

t\11t• ••,2•.tt~ Dtl"eotlon Lt.ste .!.•2.:l!.• ntrecitoa - -11:'ll l)iJ - --toe. 1B "71 Ott cot.. i3 " l'Z 
l:ec. l~ ,a s J'an.. 4. ti8 ~ 

Dee. ff 61 .Ill Yea. l f1'1 SW 
:cm. 17 59 s .ru. 3 ~ & 
'Nert'. 2, tit a Zen. 25 w X 
}Ifff. 29 H s oat. l6 5' s 
?tc.w. l3 5' 0 A,-,. 1 61 8 
t»o. a 6G s -tieo. 18 01 8 
f;e&. l &ti s u ••• 2' 60 s 
v.o. ' 53 cw . Apr. ZS 50 NW 
neo. l8 b3 SW 
oeo. aa &3 B 

lMI lH-i (To J'UM 30) - '' -~n. a G l-;u. 22 GJ 8 
.Tea. , 62 E :an. 1 00 w 
teo. 21 bV s P•b• 21 50 Ur ·, 
Zaa. I 07 .I Tab. 8 '8 Jl 
l!u. 16 M s J'an,. 1f .ft8 5 
;ipr. 16 53 ;--,, .. ,. 

J.m,. 4 4b .i;. ~ .... .... 
hbe l 60 ' J 1axJ. 13 40 B 
No•• 14 50 ,5 1tar. t .ft.I if 
NoY. la '' 8 Ian. 16 '3 8 
s'-lt• a 48 ); zu_. I '3 X 
Ma.o 48 • n.o .. 80 '8 a 

TMN an "Mx.111Wl w1oe1,1es", wun4 Offr t1'N-ed.lluk i-r1acl.a. 

_,_ 

,/ 



1906 • 1~8 

IJlC!i T:~:~ll 1-0"i' Yi,'.~,R - - -
.ftm'QIU'J fN.39 1936 3.62 1~9 

·r•bl'WIJ'J' 19.7'1 19al .a.ai 1~ 

l(UOJI lt.M l.g()8 -1.lti liU 

April lt.&6 19~ a.2' 1~ 

.,. 1,.11 1MB o • ..o lW& 

¥- 11.co lV20 o.o~ lVII 

1\ll.J 6.tw 1931 T l\J22 t. lV~7 ·~ ,.,, l9i)O 0.11 lttae 

~ li.06 lHi 1.&0 1~08 

OOMNI' u.co 1949 3.14 191& 

lknn~I' .a.a9 1909 .. ,. 1936 

DNeue• 31.el l9lf 3.,1 lHl 

1?8.99" M.1&• 

Aamll1 AYll• 116.fD 

J!t,;111 1,1.aa - 1~33 
IAlra ft.al• 19S9 



WilWe N:mr,. M2PNiP IX THE nmm AT aoo()f, WASJIDJGTq( 
n·,-

L" 

9.49 11.10 7.18 ·8.04 4.25 2.s, 1.45 .,, 4.65 4.'J? 19.09 11.41 84.:-
6.76 22.41 10.rn s.14 4.3S J.06 l.ll .42 s.13 6.21 lS.17 18.9S 99." 

~ 8.35 5.60· 6.78 s.92 6.90 s.48 1.40 .84 5.36 s.48 19.75 9.53 81 •. 
13.48 15.07 15.66' s.62 .47 2.18 1.70 .17 1.02 3.92 15.84 11.89 86.,. 
12.21 6.0l. ll.93 1.90 4.52 4.41 .45 1.66 · 7.60 11.60 7.06 14.69 84.· 
12.29 8.66 s.16 2.94 3.a3 5.14 .sa 8.26 11.01 16.22 11.22 as.:: 
u.os 9.08 7.14 s.s6 2.70 1.60 2.34 17.54 
10.95 9.01 15.27 7.61 4.9, 1.84 .12 2.59 .z, ,.i.a 11.09 10.72 79 :' . , 
1.4.21 14.75 7.28 2.09 4.23 l.72 2.45 1.26 1.54 7.04 26.76 8.18 91.: 

0 14.37 10.1) 6.59 s • .38 3.50 .3.31 .29 .41 4.36 10.oa 15.Jl 12 • .32 86.1 
10.ss 4.93 3.94 4.,41 8.12 l.J.1 .so .71 J.98 4.r» 16.97 9.76 69.r; 
16.74 10.47 3.12 2.60 J.89 ).61 1.34 .3.98 4.16 6.82 12.65 12.62 81.: 
15.90 4.71 6.19 4.59 ).69 6.40 l.7S .:.1.os 6.-n s.so 17.58 7.44 SJ..: 
23.43 6.J.S s.43 6.23 2.15 2.72 .11 .47 ?.OS 9.84 13.44 4.42 Sl •. 

5 8.99 6.28 6.25 4.74 6.46 .60 2.02 .71 1.59 9.22 ll.66 17.25 75 •. 
6 5.18 lJ.18 21.75 4.56 4-12 1.94 ~-33 .10 1.59 3.24 10.53 7.71 79.:. 
7 9.08 7.5) 10.61 9.20 .94 3.60 .82 .so 3.44 1.6) 5.10 24.9:; 71.,: 
8 10.44 10.76 8.72 2.86 2.52 .82 3.90 .(17 6.74 10.J.3 14.62 71.r,' 
9 14.49 10.ss 10.23 6.15 4.01 1.71 .32 3.12 1.92 10.50 7.96 71.::.. 

10 • .)5 .82 10.09 6.49 J.26 2.96 1.12 2.20 9.44 13.20 8.92 13.86 82.7. 
13.14 12.22 6.70 7.95 2.41 5.57 .06 2.12 4.31 10.70 16.27 9.22 90.;,., 
4.31 6.17 9.85 5.51 40.05 .57 2.24 4-43 6.66 3.43 14.94 62.G 

17.5$ 4.55 s.66 4.4,o J.JO .10 .70 .os 1.71 . 5.00 4.a.3 12.08 60.G.. 
9.-r, 12.96 J.29 3.40 .74 1.5.3 .59 2.09 6.01 13.JJ. ll.10 14.29 78.r 

16.59 ll.47 ,.40 3.94 1.64 J.21 .42 1.15 1.55 2.60 10.96 u..oa 7J.C. 
6 10.43 10.46 4.)5 2.32 7.91 .os .20 'J.(]"/ 3.40 7.55 14.35 13.81 77. 9. 

m 15.12 13.10 7.44 6.18 6.56 1.57 .82 3.24 s.<n 9.72 19.8.3 8.28 97.c 
923 13.69 4.18 8.26 s.26 1.65 ·.83 .83 .10 2.63 9.66 9.94 10.47 70 ~ ..... 
929 3.46 4.54 9.25 7.J9 1.64 J.S7 1.21 .sa .JS 2.57 2.54 12.02 49.,..., 
930 s.02 12.63 7.22 7.81 .3.65 2.35 .24 .:n 4.64 6.52 6.67 6.68 ~.7, 
31 15.74 9.24 4.81 s.sa 2.47 6.)8 .10 .46 7.2) 12.04 10.22 17.92102.1 

932 11.SJ 15.48 6.a6 s.54 2.09 1.16 4.71 1.aJ 1.93 7.00 19.47 l9.J2 llv ... 
33 16.85 S.66 2.26 2.47 S.65 2.75 1.22 .69 8.94 ll.J2 6.99 .35.70 ll.J.4~ 
34 19.33 6.16 8.38 2.28 4.SJ. .75 2.~ 1.07 4.44 12.ll u..ss 14.91 91.:,. 
3S 20.35 a.~ 4.86 3.57 1.67 2.60 1.04 1.94 4.36 J.56 6.12 10.02 83.1. 

936 15.22 12.41 7.13 2.'Z7 6.30 6.01. 2.46 2.u 1.33 1.96 1.52 14.52 7).::.:, 
937 6.33 · 14.84 ,.z, 12.48 J.97 5.91 .16 5.16 J.92 s.89 26.40 18.08 108.~:.. 
9.38 9.18 7.72 2.67 9.49 J • .32 .22 .71 .64 2.90 8.82 10.55 11.97 77.S';, 
939 16.62 10.46 5.91 2.14 3.58 3.r, 1.91 1.12 1.28 5.49 6.S]. 18.94 T!.2:-
940 7.47 11.-:n 10.90 7.57 3.39 .34 2.95 1.24 2.73 12.20 9.10 9.cr, In.OJ 
941 10.02 ,.sa J.OJ 2.36 6 • .36 2.72 .10 4.31 7.76 4.94 a.so 1,.48 70.41:.; 
942 1.31 5.99 ,.13 4.10 J.15 4.30 2.72 .23 .64 a.20 12 • .33 14.16 69.95 
943 8.32 a.43 8.17 6.88 J.57 2.16 1.27 3.40 2.16 9.42. 4.56 12.lS 70.74 
944 9 • .31 6.59 ,.,s 7.31 2.s, .54 • .36 1.12 5.42 3.50 11.06 4.39 57.5C 
945 13.36 9.35 12.Z'l 3.80 5.18 .,a 1.14 1.40 ,~aa 7.01 ll.71 13.21 79.0L 
946 10.72 13.82 7.30 7.8.) .7) 4.04 1.9' • .3.3 2.06 7.28 9.34 10 • .30 75 <y .,, ... 
947 ll.90 6.9) S.24 4.34 1.04 s.09 2.57 .84 2.;n 15.05 6.45 12.10 73.9:,: 
948 7.06· ll.02 S.61 5 • .38. s.Js 1.14 .'11 2.35 7.03 5.15· ]J.28 lJ.45 80.L~ 
949 1.92 ]J.J4 5.94 3.92 1.a1 1.04 l.J.6 1.48 2.34 6.25 12.SS 13.SO 66.2.2 
9SO ll.40 16.22 14.63 6.38 1.76 1.01 2.04 2.62 'J.47 n.1, 11.29· 14.10 96.57 
951 13.50 u.as a.co 1.64 1.96 .24 .SJ .10 4-23 10.58 10.09 8.15 72.c.7 
952 ll.10· ,.oa .,.69 J.89 1.44 2.30 ·.45. 1.90 .78 2.12 J.61 15.05 SJ.41 
95) 28.20 6.08 1.19 5.21 4.Sl 2.21 .J5 2.Jl. 2.26 6.03 10.03 13.63 88101 .... jJIJllUL A'fDMll- • - ao.oo 

. --~ ·----- -· - ·• ~ .. - ·- --- --~- ,::,\Ii-,..... ....... ---~--



Pl"io~ to the 79ar 1910 U\\le tiabe~ ha4 baen out 01\ ti..• '..'\U.Mul' 
Ill41tan Heaena\ion. i'ollo1oi~ tho allotti:a~ of r0reetod lR!\d to 1nd1• 
Y14ual In,U•n• i'SOlle anangor.ento "" made bot•o11 the Ind1.ma anti \lw 
ll. R • .',.mi1.ll t'hint;lo Cou.pflll¥ 'to eell timber UDlier \he pnttenae or al.earing 
\a lad tor agricw.tural purpootta., 

The• JXl'&eticea wre aoon terminated bf the otnce with 1tls\r!l1Dt1on• 
that ln t.he future all t~ber ahould be eold only in acocrdanoe witb r.:e
pal"\Mtntal ft:r,ulationa. riuring the 7er~s ot l~l.5. 1()16 and l'.51' • a t!AbltJt 
BUr'l'1'1 ot the :uinault EeserYntion ••• aado t.o detemine tblit valuation ot the 
Rlteenetion. 

1. On J.!Aroh l? • lUt-0, • lazge block ot \imbor celled the t:ocUp11 
Uni\ •• ad'NJ't1&e4 tor GU.lo at. i:--J.ni::.ms pr!c11e ut ~.,.oo tor Cedar, ~.., • ._.o 
tor nougJ.ae fir Gu.1 ;j?ruG•, ~2.00 tor lfLhe :pine ar.til ;.:.00 tor herJ.ocr: and 
whU• ttr. Tn• ;J.oh• l.uitbur Car:.pan1 WllO •~deu 1,,t.e oor.tro.ot. with a b1a. ot 
$3.60 f'or cet.ar, ;;-,,,;;.10 tor :"Ou,c:lue fir QD... .i;;i.-.rw:o. :;z.lo tor \.'t.U,&1 pin•, and 
t.90 tor healock tiW4 -will~• t1r. 'l'M ~cn~r.ot. approY•I;\ •11 .;ul.y of ,l.·_.,;.;v pru
T14e4 tor 1ncnuooo or stur.;p~• overy th.reu ~are bdini; the reftJ.UAtion 
OD a a\uriy' ot tne en.ya Harbor ta1r1'et. l!1 ,-:..p.rll ct l".;..4 tLcJ etl.lit,P'lS• ;~lue 
or whita piM ••• increa.ed ~ :,~ .oo and heJUOcic 41.~:>. "l-i. tollowint; year ,he price ot htuuock •• r11duce.1 to ~.~J llir..d no eJd1t1onol chan,;ea were tl.~ 

dur1n~ the life ot tho con1.r:ac1;. 'I.'h1• Unit, cut. tie,-..e4$n \be :,(Jan ot l~ 
u4 lSZW, )'bl4e4 184,'XU M n. Ba:.!• 

a. on Decenber 21, 1s,u, tbe i101nt. CrenY1lle UA1t. •• .C.'fert1N4 
tor a.ale- at JllirdJ~u:i prictu1 or "lo:2.~ for ~cJar, ~-~.25 ror e-µr-11eo an.i ::Ott~l:,;a 
fil', .;.l,%)0 t,;,r whita pi!W amc.1 .;.w tor h&tlock A.rut 1m1te N.r. i,t th• openirig 
st bida on V.areh JO, 1~2~, \he ~. R. Stdtl.. Luri.ber <:om;>lilUJ lfalJ a\":OJ"wtd the con-

• ,ran by bUti111g j2.60 tor ee4•J' anii t.11• ..inl.mua t0%' other speciua. In April 
of 1928, the 'P!'ic• or cedtt 11,ua tncreaeed to ..)..;.co, spruce :'1:2.?5 an4 ~look 
t.80. In 19.2? the priao jro?pucl to ::2.o:l t'Ol" ced.'-ire on ;,pl'il, l~2!:i • npruc• 
•• :reduced 'to :J;;..50. In Uarcb, l93l, the .tun;,ce on cod..r ,iieu.s i-e<iui:•d \o 
•M or1f".1nal. f2.60 IIJl4 1u . .c.;,r1l, l~J2, all pr1c__,,s nre re.itM":•4 '\o ~ti-- ori.,;inal 
l,14. Detw~n tn• years ot 1923 to l'i!JW, 3001 149 M n. B.M. _,.. o\11 ~r 
eontrao, troll tllie tl:r.beie •le u.11t. 

3. OD Apiall a,, 191'2, the Cook C1"Nk U!li~ ••• a4ft.--\1M4 ~r ~l•• 
an4 the l'liJUAUffl pr1oes MIN Nt at t2.50 ror oe!inr, •r>l"UC• end nous~a ttr, 
tl.50 tor white pine and i.60 to-za het:tlock an::1 oiber apec1ea. 'l'he Hob1 FN>•• 
wre e't«lrde<l. the contract with bide of J4 ■ 35 tor oe-'\ar. ei)ru.ee ~nd D¢\.igl.o9 t1r, 
$1.00 tor •h1ta pin• e.na ;;..eo tor hemlock end othe~ B:ACiea. tio !ncr-,ru,ea 
ot et~ MN wnie. n&t.dtlA the yerirs ot l~~~ ~cl l93i, .f.9~ 1 447 u :rt. n.ii. 
•• ,.._,'ftd ho~ tl\la Uni•• 



•• oa \M ~b or A--7\llS't, 192£• the r;uiuul, r.an un1t •• 
a4Yel"tlsed tor as.le-· witb rn1~u.~ l~r1cue or ~':J.00 ro.,. oedtu•• spruoe sud 
r,ouga■ rtr end ~~75 toi- htiltl.ock an,;J. oth~l" urAciea. Thia cont;nc1i oa.lle4 
tor bide to b8 ~'I.de on t-.ll tirloor cut prior t.o itpril 1, 1928. r-r1oea 
aul.> .. quent \o thn-t 4ate we:re to be clete~ci by the COP.::,1as1oner b7 
lhN• year ,er1o4a. "rh1a con1.rr.ct ffllO awarded. to tht\ Ozette f!a1l.«t1 co. 
'ot r-0quiu, "narh1ngtOn. •Uh bidA ot ~a.oo tor he"1.ook ant\ i,15.oo tor all 
O\her &P"1••• 

TihU.e the oont1't..n pl'OTided for a lnerean 1D atu,rpa,.,. OA 
April 1, 1928, ond ;~;iril l, 1931, bnMd on 10{: :pl"1c••• no 1'0Cl'9ttaea MN 
•de becttuae prio•s actually deol1neii. During the ·:,e'lrs l~M~, l9J4 nn4 
1735, no lo.!.cing was don• on t:.Ef culnault Lnk.• U.'lit, OO(u1ut:~ or. poor 04u•ket 
oond1t1ou. It beoe".e niJo•nnnry under a apecltsl ~ot ot conn"Oaa or J\&1\41 6• 
19M, to au\hor1u II F!Odii'1cfaUon ot t!-10 exint1.tlf: contraat red.Y.Ci:J.t; th• 
nwe.pase on the Unit. Thia ooniract aodit 1ca.t ion T,'4a aubject to 1.h• &:PJ>r<n'al 
ot the 1nd1V1dUt.il ln!l.ian ow.r.ora, tbtt Njoritt ot wt.1.Ch n;;-yroYed \l~e ~1-
t1cati0n. ~or.:io o~nora l.'91'u.Md to sicn t.he con1.roct =od1t1--at1on so t.bera wen 
and •·Ull vxista &\ t.ll& tu-,, ot thia &r1t1ng two ecpuate G'\UD:l~;1t TU\1111 Oil 
tha C,\linaul\ Lako t'nJ.'. 

nu ·teei-
Jlriae 1923 1936 l<J42 19-\.1 1944 1945 1046 11147 1948 

Cedai- $ u.oo ~:~.~J -~,.J-i)..i ~4.UJ ~~ ..... -~ ~ • .l.O ~.~.w ~:.,.0.J ~6 • .tJ jj~.ti-0 
I>o~laa Fti' 6.00 5.00 3.:!S 4.£:) 5.00 5.6b b.00 G.00 &.JO s.~o 
Spruce e.oo ti.Oo 3.25 4.25 5.bO i.Jv &.~ 6.::.0 t..~ e.i;o 
Hemlock :s.oo 3.00 1.00 1.76 2.= 1.28 2.2G 2.25 2.tio 3af!O 
~'bite -::·tne e.oo &.oo 3.00 4.00 ... oo ,.2!> 4.&n 4.65 •• V5 6.'1& 
t.r:.abUs !"1r !S.0O 5. '.X) 1.01) l.'75 ~.~!) ~,.~ ?.r5 ".~fl ,..6!5 ~.50. 

· Tear 
1949 1950 1951 19~8 1953 1954 195l\ 1906 19:>f 

Cedar $10.00 i 9.5::> 11•1..::!ebO Jl3.0o $10.40 
Dow:lc.• nr u.oo 11.40 lJ.60 14.65 l!>alO 
Spruoe 9.00 7.30 v.ao 10.\i~ 10.w 
f'A'1loelc •• oo :s.&& ~.10 .. ~ 4.60 
Mllie :Pine ,.·oo v.oo 8.60 9.25 9.eo 

. AM'4.la l1'1r ,.ao 3.6ti 4.10 ,.~r, 4.60 

tl'mro4lt1•4 C-on\nota 
114 Tea 

Frie• 1923 l9-l3 1946 1949 1~52 19~ 
Ce4u ~ :).00 ~ !'ie,.tO :j 5.Cv ~ u.•.;0 ,,'.lu.uo -~l3.•.J5 
no~•• Fir 6.00 &.OQ u.oo 6.00 li.eo 14.&, 
Spnca s.oo ~.o·J o.60 5.6J 9.00' 10.60 
nealook s.oo :s.oo 3.00 3,00 4.00 .. ~ 
'tihite Pine is.oo o.oo o.oo 5.00 ,.~ v.~ 
Mablla 11r fi.00 5.00 

/. &.oo ::i.oo 5.00 &.~-O 



Tl» or1,~1U\l ooutreoi waa extemo4 111 ~ .rm1!'1cat10n tor lO 
year• ti'(la l'.:,~h 31, l'.14.a to ~:arch 31, l~t2. 'i:'lle extensioa ••• Gl}JJt"OY't.Ul OD 

t.h• 10th ot .i.~ru, l~. t.t;a1n ill l~OO t» coniniot ww.o ~:A.teDQN uni1l 
~ttl'Ob !U, 1~5'1, 

lttt•n the yeer• l923 ~o l.9~~. b73,l26 l/.n.n. ot tir.:.ber h~ 
been nmo'fll4 'tiith apµN>nr.._.te.l.y i>4,000 M n. :.:,;1, M~-:d.ui::,g ,o be cut. 

a. The t::ounta Unit na ai!wnieo.i fol' snle 1n l'obrwu.-:, l~r.3, with 
\be ,U.ol.a 1~::..lr co~ !'..oilli-; aV;nrdo4 t.!:..il coutrnct at th.a t:1rd,t-;,ut:t pricaa ot 
t.3.50 tor oed .. r, sµ"?-'...QO t\l"A r~u.;:;l:~ ts.:, ~:1,50 ror ,-;hlt€' pi!'tG end ~~1.00 toi
bealook am white tir. 

;;:.tt.nTi:~• 
•• rt 

rr1c~:i H~CClY:l:l 

B14 Yet1r 
Price llt23 l94r. 1?4:., 19.I~ 1~)~5 19~ 1947 1948 

Doiaglall rll" ~3.W J.$.W ..,A.0-;) ~J••· -~, .... '!J.•1-0 ~s.10 ;;:;;-,5 :'~.05 ,. 
TS a ~ .) ·,, .... 

6~ 5,40 ~.oo 4.£~ t.60 6.3-J 6.~ c..30 6,:',,.'1 o.oo 
Cadnr ~-~ 3.!.0 "" f':I'\ v • ..,-w ,.oo 4.15 ,.::;5 ~ "·""' .... v 5,Nl ?.60 
1"b1te T'lu l,!;iO l.50 .... ~') ,.co 4.~ 4,65 4,65 4,}J5 &,"lfi 
f.fitloc~ l,(~,J 1.0~ l,75 ") l., "l H•~: 

11....,.,t,.. .. J ..... ....,w ~ """' ol",eG-v .f:.2.J ,;, t" --., . ._;..,; ;.1.~o 
AM't.418 l"U' 1.00 1.00 1.75 2.2:} :

0 .25 t.2i· ~.25 2.G.tS 3.50 - ___,..__.,.............,._.......,. ......... 

6. The Utill Unit \rtna ll•ivert.iaed on octobor, l:.l4'7 • ond 1utt1 sal.d to \be 
Alohu :Z..t:tlbel' co:.:_;>f~ u:1del" ft contrac\ at;.,roYed r,u-ch l? • l:,.,::!!1. ct tre nin1r.ua 
,ricte• ot ~.:;o tor e64a, apruoe 1 ,;:;o~w t1r ttnd t.1hite ;,1:w and ~l.00 tor 
other apeeiea. The• ~1ffo 11a-.:re zaa.1n:\a1.n#4 ,mtil l9'S qcn 1nc.l'ltMCa i,ere ••• 

Biel Year 
.Prtoe 1943 l~ 19-tV -ce4u ~2.00 ~:J.41 ,:;..-w ~t:.~ 

DoU61,aa Yb ·2.50 i♦ 1, t>.?O ,.oa 
Sp~ 2.ro b,2t) n.~J &,00 
t.bi'te i'1.aa 2.w 3.V'& s •. u, c.oo 
llbite l"1l' 1.00 l. "15 2.25 t::.65 
~ 1.00 l.75 2.26 ~.50 

,. 'the 1-: .. tch Unit Wli.d advert1e&d k-'1l"Oh 19, lU2?, !1nt.i •s aold to the 
"1obe l'.J&mbe:r COlllplny at tho rd.llUnm prices ot ;Jl.5,J to'!' whit• pi:..&1, ~Mt• t11' 
01,00• c:-4:'U" 4i-.3.W, spruce t-3.00, f.o~h• t1~ ~.50 Qlld he,u,c)(dc r;l,00. ''l'MN 
price.a retta~d in etrect throw.:nout t.r.a lif• or the oontrr.oi.. 'laiaa thlt o"' 
otn :m,~10 i: tt. :a.t .• ot aaw t.1.mbl1r duri.n« the Jetin or 1V27 • lftW ~ 1st, • 

.I 



· •• TM tr~per ?"'NOk C:reek U'Aii -· adffnla4 tor aale OIi Jl~ ? • lilf • 
ud pm-oha.•4 by \he r.l.Oba L.w::..btu• Co,"!!.pany at t.he ~u.a ?rieee <>f' ~l.00 tor 
whl'\8 t'ine, ~l.00 tf:>~ •hUe t1r. ceiiar, .,:::S.t.C0 1 •Pl"UC• .:;3.50, r!0\14'.:laa tlr . J.r,o 
ud hemlock ..._i.oo. 'l'lle pr1oea ~r.a1nec1 1n 8I'!eo~ throucJtOut the lito ot \be 
oontraot with 20,~'1 M n. B.!~. being l"el'IOW4 boa tba nnl" bat'IINn ti. J9U'8 
et 1927 and 19~9. 

t. OD. J'Ul,- 8, 1942, a oontl'Mt •• &v?l'O'ffd tor ••le ot the {~uinlr.ll• 
Bend tfil1 t ,o th& ;J.oba Lwl\1,t,r COl\'4'111 at ,11e ldnir.a prices of J5.00 tar r1tka 
•pl"UDe, :2·-'•26 tor t·ow·lu• t1r, tl.'lt; tor beMlock enc. :;¥.00 f'Ol" dera~ epr~. 
Thia Unit we c"' out dur1Q,g 19-U with 2,sv0 1:. tt.. n.ir. ot ••• ~1l\bl.,r t•i?J& 
rGOftda 

10. A T:NlOt known ae the 1:1lwaukee trnll na aold 1r1 AW.;Ud, l~, \o. 
htmt ~orgtl.ll at ~3.'18 ror nou.gl.aa fir d eednr, ,::.3.~ toJ" aµruee and whit• 
pin• an:i $l.OO tor t.e~loclc an4 whit.• t1r. 'fhe 1r<inawa aciff~1i1"4 •~mi~ •• 
••' at *:s.oo ror U,re t}()Ui:~laa rir, ~,2.00 tor" de..a ;:oUF.,l.d fir. Th1• tmit cu\ 
OU'\ 9J:J,V47 M n. a.;.:. of 8ft' i1tnb~:r W1'h o\lt\1Ct$ beir.e oo:aplet.&4 1D l~Z. 

11. on .tuna l?, 1943, the Alob• l.U11bflr ~ ttaa anr4•4 tho oontl'&o• 
'\.O a block ot tir:b-~r detJir;nnte.1 !iS t~e :t.P. Tl''1il tn1t with h11h oi' ~5.00 for 
S1t.ka aµruoe, \'.6.00 tor no~l.ft• r1r 1 ~,.oo tor cttdu, &nd ,;i.l..7b ror h•:-.lock 
and t-.z:abllis til'. In l:'.~ o.t .l.94~ tl:vJ prtce ot epruoe W1as Ul.CN1ru1ea. '° :;;,:>.~, 
DoUGla& t1.r to .;_,6.25. cectar to ...... ~. ;ji\,._n ~- ,-fU'a ot l~~ W¥i. 1~17 tt!• 
lJait ou.t "2 12'3 )ii n. D.M. ot •"" t.iltbor • 

• e. !'he r:oul<ier creek Unit eft't.a.at•d t.o conialn 41,?00 1t n. n.~~. •• 
otteretl tor •ale Wld.er Ol"ill or N&lAhi t1tla OD ~h• 1.!tth Clay ot i.a.,, l\1"1:.. ',..Qe 

ri.1niawll price• Ni in t.ne ad"n1Mner..\ weru .;;J.o.~ tor eeQe, t,-1.0.IJI) tar E.1ta 
•vruce, :'-10.90 for i:0\1',~laa t1l", and ;,.;b.60 'tor hO!\~k aJll.i ot.h~r epociea. 11da 
contract proT1dad tor qUu~urJ..y ~1.W:.P"'!:.e u ... J1at,.::.enr.s nt r11.t1Q rnl.l.OJ "o \.~ 
n1p:hte<i ave~ ~~ pr1cee ao 1uotvd tl"OA t.h• aor..biuod l1im711 .Harbor-11U{;el 
SOUD4 loe suari; .. ta 1A UJ.ea fl(;Offlpc.,•1' al.ea J.n&ll'a1•" - Crll)·a H,:rbOr l.Ot~illg 
Crmpatea ani conpoa1, ::cl.ea nialya1• l'Ugo\ t-.:OW\4 l.OQ:iDt< C-pciAa. }lO bi4a 
•re received on tba 4&;· ot th• aale tor tbill UrJ.,. 

1'1,go\1at1ons •1'11 tblt l~agar I.label' COlll'P'1117 ot Aber4Mn, t:~oa. 
naul\e4 in tho atP.',ldng ot ii. oon.trao, on ftbnu"T lS• 1:.,00, ac•~ina lhe 
MaB omu11i1ona u a4qrt.1eed 1D l"~• 

Ce4aJr 
S1'ka Spt"\a!M 
nougla• nz
JiMllock 

ld 

Atw.;rae V•lue• ~ C;uo.ner!z AdJt1.'lt~I! 
l9;j0 1961 

!!:'A ----S-rt\ 4ib lat ~d-irj 
~10.lv .;;!.!.~ ~l.2. ~i $lJ.2il ~;i;s.~ ~l..l.bl iiU..62 

9.18 10.2• 10.63 10.ta 11.~ 11.oJ ;0.84 
v.eo 10.11 · 11.eo • ia.i:: 12.15 12.W? 12.39 
4.99 5.~7 0.70 5.87 6.03 6.12 6.25 



CM•• I 
Sitka SP1"11tN 
nouglne Fil' 
S"Alltloak 

1n lat 

11'h1a eontt'ffO~ will expire oa oi- betol."e t,rl"il 1, 19!:15. 'I'o date 
tbla trait haa 7ielded 4.3,05'1 M ft, B.t~. 111,11 u eat1aak4 l? ♦()-'JO If n. B•l.!• 
reatlllna 1io be J.oggor..1. 

13. Taholoh lo£i-,:lng 'Unit I Or1r-:tnal b14s tor· 'th1• UJl1 t. •n to bt 
l'N•1w4. aoale-4 or oral, b7 ;u17 a, 1~4i. ,~, thtt\ t1t:ft r.o bit1lf ~ere re
oelnd tor BJl uat.u,ai•d 360,000 l: tt. li.:~:. advertiscJ. -,t tho i.ini~ rntes 
ot ::,a.75 per tbousand rec, n.e.:. tor 1,uatern re'1 oetair; ,;.O.?a per t..ooUS-rsrui 
tMI B.;:"• tor S1t.r.a spruce; :tlO.aa pel!' thout.·arv.\ ten n.i~. tor- Dou;.l.~e t1l"J 
t:s.ao PH' \hOWIM6 rec\ ?., • tor ;.r:abQ.io t1r; ;;6.75 -per thcua,1=:d t'e>et n.~:• 
tor r.asi•rn whit• vtue; .)3.90 per thousMA tefft 11.,H. -ro-z- :'.fu,tom he.at.look u4 
otMl" apeeteoa and ;.03 ~ linear too, tff reneru :red c•d11r pole•• 

ID April ot lSW t.ne :~ .Lumber CCliipan7 preaen\ed an otter tor 
\be Jftll"Oha• ot \he t1aber aooeptlng 11be tenua o~ tk or1elnal advo:°'1ne•n,. 

'!'ehol~ £!!!!. ;_·t~.ll"!f'~ Adjur,ty~ 
ltioO .l~:1l 

c,~r .;~..;;;;t;r, 
S:e!!l•• ~. f.n4 _}J:'\1 <&th let , ,imd ..>rd 4th 
C.dU' ~ll.00 ~~fi • .fti s;li.70 ~•ti" 9.u;.~l 9;Jii.9Ji 
Sitka :J~ 8.96 i.30 9.20 ie71 9eo5 i."8 
Douglaa Fl~ l0.66 11.00 12.ua 12.09 1~.46 12.3a 
.Amabilia Fi~ ~.7. '•95 4.01 6.U. 4.24 •• 23 
ruta Plne &.66 , •• , 7.78 ?.11 1.~i 8.-la 
Sealook.A «R_....-:;; ..... ---~3~.6_1 ___ 3:;,;• .. 63.· _..,.;;:,.:.•9n ___ 4_._~;.;:;...-'-:;.::•;.:::;l,;:;,l_..,;-'_,•~ .... •-

l.·W! L,:J.l 
~.. c•yrr.· ~.,-.!!, 
...:• .,.-·11w.A- •,._'J.,,,.t.~~ ... •~ 

SJ?!•l•~ 18' 21\4 3rd 
O.clu · fU.~ ~lO.ol i ~.titl 
Sitka s~_. 9.~ 9.e.2 0.91 
Doaglaa i'"lr ~.OJ. 12.56 L"?e5i 
MabUa ·t1r f.el5 4.21 4.48 
ah11• Pine e.24 e.~ e."3 
a..1oox u4 ,.ao 4.&9 '•"° 

nhlln 

4th 
9.6, 

10.00 
12.91 
4.46 
a.in. ,.@ 

i 11."'ltJ ~lJ.~ -;l;;.~·J 
10.03 ~.a? 9.b1 
12.M 12.?o 12.89 
4.39 4.41 4.49 
a.ss · a.ta: a.oo 
,.39 4.3' •• u 

,..;.10.lO 
~-~ 

12.00 
4.39 
a • .us 
4.:S9 



Speotea 
Cedar f 
91 tkPl f.pt"UN 
Douglee Fil' 
Jimahlls l'il' 
~lllle Pine 
Healook and 

o,ben 

a•llholn~ ~ n,tUA£!fo! .il.d.~uatmui:t.t.~ (Coat•4.) 
1~~4 !~55 - -s.u.i:toi- Gua~•r 

ls• i..!nd 3rd 4th ln t!!J 3rd 

14. At. tho .,,le ot the Crone CJ."ltttk 1',g~ Unit Hl4 Ok !:.p\oiber 23, 
1kt. a b14 a.\ the Jnin1mua I1ricoe set 1A the .:tvort1seMnt was i,:,ce1Ted froa 
Rayonier, !r.Cor?ora.ted. 'n10 r:1nir.1l..;i ;;ricut, '1-?eI'U c~dnr ;l0.75, ~:1tktt spr.JC• 

, $9.?~, Douglas ti.r ~~l:>.40. i.viblia tir ~a.oo, white pine t7.£0, beru.ock u4 
other apeoie• $5.90 end .035 -por 11ne~r tt. for ccdnr poles. .,;·.djustr.euts r4 
8\umi,tee Taluee were to be nn.:1a bv ep-plying t1Dd rntioa cs•i,bl1Rhed. at Ula 
bt.•,Uag tl.Dd. th• market -prtcea at tho ti.• ut the &Ille. Hown-er, ?.Ql'Onier, 
Incorpc,rated • t&il'ld to oxecute a contr..at. for the ?U:Nhaae ot t.he Crant, Creek 
Unit and the ::;eoretary of.' the Int.orior notitied ~b.D Co%"p0rat1on th~t the 
f.163 1000 d•posit with the bid tr®.ld be N1irdn.ft4 d dN"ag$8e Thill -,,i;ou.;it •u . 
\hea di.a'tritut.erl among tbe rallo'\tees la ,),,,.., Crane Creek Unit. 

Al;ain on ;un. 11. 1952, the Cn.ne Creok Unit waa O?J~4 :ror bl.da 
by oral auciion. Rayou1e.r, Inc. bid the :uni.riw.a ;pr1c•a ot ~la.30 ror o"uar. 
$10.60 tor tspruoe • ,,;1l!1.oo tor nouclsa t11", ;~.6ti tor ;J!'.l&blia t1r• t,.t..oo ~or: •lllt• 
pine. io•40 tor ba=l.ook eu»:i :rthor apso1•• an4 ~.oot) 1)01" liJwcr t"\. to~ cecuar Pol••• 

f.';'!')eobtt 
Cedar jl0.67 i l0.8f1 Jll.19 ;ll.'6 "11•20 
Sitka Spruo.- ll.50 11.28 U.18 ll.03 ll.2'1 
l>welRa 11.Jt 1Ae63 16.o? 1.5.~ lt).~ l.5.43 
M&billa 711' ,.u, ,.oe 1.11 ,.19 v.05 
thit• Pine 9.48 9.43 9.4t> 9.03 e.u5 
Bealook ti o,l\ers __________ a_._YI__ 6.93. 6.00 6.96 6.87 

BR!,Giea 
Cedu 
s1,n atn"IIN 
J)oagl.l'l• >'11' 
AMbiUa l'lll 
tld.\e PlH 

! 954,.(~ff 
la'\ 2r:.d 3rd 

l~rill!lrter 
_l.n __ .,... __ F.;J.d;;:;· ;:,,,._,;;~;;.;;;..-~ 

Bealook &. o\ban. ___________ ___________ _ 



10. Q.\11•1• LoWUS Un11s OD .AUb'Ulrt 12. lU49, dea1£'CU'"4 as tl:10 
48\e ot. u orel auction Stlle ot this un1t, no b1i:l.a MN .rutd• tor the '\1111-
ber liib1ch waa 0cii:late~ 1,0 bo -.o'I ,JOO aI .fi. r1.:.... ot eaw titter. 'rh• :dr..• 
1mm atum~ roiea to bo oona1a•red wetrec t?.bO par tbet.WUM1 fec:.-t Bel!• tor 
•eiem co.itu"; ~'l.70 per tlio\U/ii41.:;:. feet 1s.i'~. tor .:;.ltt.a ~P~; ._..J.00 p,;.r 
\hou.e~ r,iet, 1:J.1:. tor l)QW;laa t1r; .J3.6U .. r thOusana t'lllet B-12. tor ,\Jllllbl.ia 
t1r& ~b.85 per tboucand tuot n.:;i:. ot ~:estern 'tihit• µ1not s:~.oo par t.lwwuw.d 
teet B.l1. tor ,.e~•rn how.ook Qll;i ot.nor •pooiee N'lti ~.025 per U.noa:r R. to~ 
~•n•m m ce<ier polou. 

Unlike th• Tabol.llh end crane Cl'ffk 1.of'~ing Uni, •• i..'li):OVllg 
Mrket eondittorus during \he year rouem-11.g tho ale brou:i,t no ot>f•r• rrom 
ti.rlber ir.teretrta. '!'his l'nit in tiie only etr@a of virrtn ti.tlber on the !iOMl"

ntloa_ ~ mid.er a \biber sale eon"raot • 

• Fol' Loea'ttons ot Yarioua tDlfdng untta nee ~P No. 2 cm }-'age ___ ._ 

• 7or Cattbg Open\lona Map b7 Deoadea oonault )tap No.son l~--• 



B. fflm:,J' ,?!& l-!111I'Onf 

FOreat. ru... ot the pas~ n11fl ocmarod • oonaidert1.'ble part 
ot the out ove?' !.o.tlda ot the ~aarvet1on. rrneoe pnat. burn1.nga haft 
•rea\n • eer1ciWI proble11 in as much oa at&t.1r1tic:a WlOffl) by the 
report on reproducrt1on st.atua ot cutOffr lands indicate that appro.d.• 
!Udely u.ooo acTOa ve now in no~d ot replen~1ng. Ust.•d bolot: 1s 
\Ma a:rt,a burned b7 ,.oars on th• Feeenat1on atartil'18 with 1924 "111.eD 

\he t11'8t aers.ous t1.re ocou::•red. 

Tear ,.'\Ol'GS. P.Umod TIIU' Mre■ ~4 - -
1934. l0 lS3<J 0 

· 1920 1.aoo 1940 4 
1926 65 1941 15,640 
l.927 100 1042 0 
1928 •.t>60 1943 0 

.19!9 0 191-4 0 

1930 60 1945 0 

lt'll. ,.~ lk& 0 

1931 :s,600 1947 0 

l\#JJ 9,0JO l~~ l0 

1934 ll 1949 l 
19~ 900 1950 1 

19.:56 M 19f>l. a 
19311 s,eeo 1952 0 

1958 930 1itm 130 

TM ooabl-4 ue.a of all tire• o!l tba <.:.u1nau, n.••nat 1oJl hU 
been "6.551 acres. ru.ny ot the eons reure1stm\9'i. by this total haft bean 
:repet1'1on of 1u.-eu b'U.t"t18d ower tram. one to t.ti.ro• iblea; t.:.e tota~ aNc. ot 
1aa4 'Mhich ua been la1ll"Md onr on~ ;;~ult ~\lnla \o ~.4ii:X) acn ... a. 



1'111,Jl lou~" dd ~tta.'!l &kidder" yart11ng J!IOtbOd■ haw been ue4 
ex\eu1.,.~ tbl"O\.IG?.ott\ th• h.1:stol'Y ot lo;-,{-;1.n€ operut1orus' oJl c.he He&er
ft\lon. In recent years trn.otor ya?"tling baa been 1Dc:reaai.n.3 in import~ 
bul 1• Umiteci by to;,,osrar.,hio te&'\urea &B well u.a ao1l ~ \,,'81\t,hu• 001¥ii
,1ona. ,bile dean un.ua lulft 110\ been 1n ue ai:.ce 1~~2, D1eael )'IU'den 
"1111n• to 11nuioeJ.u..\e '\be lo&a,n.g "•hoW•" oil t.h• i{flffr'f111;ioa.. 

With the adftn, or tractor ~rrU.ng ·on t.be te•l"'fttion t.urlng \he 
late 1930•• •tt•Jq>ta were A&lo to @Tiate ~ t.he aubacr1bod praci1G• or 
oleu tlltU.ng, un4 tree aele'1t1on r:ettocis wre l!t'Ctet..~ed. 

A i,&pm'\ on tre-e naetioD logging ftn4 sole,ci1(1J1 ot el'OaD to be 
N•rnd tl"'Oll out\i."lt: datet.i tsepteinber, l~-i:3, and wr1tt•n by t•r:."1 ,~. rarre, 
41Nu:s•4 'b,8 Mtutws of' etftftn'ti .. n H.liclc\i wly CU\ 81')09 YGt")'ing ill Mize tl"Oll 
tll1rt7 eci-es t.o over l,000 acres. 'i'he areau ¥JON cousidarod io bo roprc,een\a-
11'1• ot ti?'\ber t1'98& on the Fel!lillrYotion. :-ermonent a&Ep.l.e J)lota nre 01.>'tablis!"&-
•4 whS.eb were ebflined -per10d1oally or unt 11 the1 wre destroywd. · 

The conclUBiona re110hed 1n this re:i,.-ort ._,!'e t.h•.t tree MJleotton in 
'"1• old crowth, Yll'5~1n tuiber etont• 1• not teReable on the · -~1dl.lllult ReNrna
iton exoept 1n ••l"Y' Umit.ed loca\i('lna and \hen Oft.1.7 under tbe mat taYO:rable 
--41\lou. 

Ot \n Nffnteon areae only tour amowtl anytbing bfl nega\11'9 reaulta. 
The !'!OZ'9 auace•!lful araaa •~ ae tollowas 

1. Pm-e nanc1 or Dcugl'!a nr = taTOreble grGU,1141 
'1'h1a ote.nd conteined. tl-..rit"ty second r.:rowth with a acatiel'i.r.g 

ot old growth. ~-h• old ~~ti. wna raooveo ana .a lif;.t.~ Gl."'t 1a 
• ,he aeoonG g:rowth ws Ihde, tak1~ a tot Ill or 30;& ot t);e "1i•llii• 
The ieNdn1na &t®i hna proven \o 'bit w1n4 tim an1 goo4 ~h 
Jlaa lMtea 1ndioatK 1D '\he roa14uel 8"1141. Thia lfOUld. 1ucU.cca\e 
the\ \ree Mlee'tion is teaa::iblo Wllel'e '\ho ree1duftl 11tan'1 ia 

~ J:>olaisla• tlr end ibe i;:l'OWld tavo~ola. ~unat•ly, atua.• 
et W• tn- are ezur...-17 liaite4 011 tb• P.enrn-ciOD. 

.. Orlgual tiaber _,.,. old. g1"0Wt,h Il<N(~laa t1r with IMIOond g1Vll'th 
JMtmlook Ucl thr1t't7 MOon4 ~Olft!l r:.r and liJIJ.tM a110unt• ot 
~• ce4t1r• tlD4 .-'.li21billa t1ra 

Thi• area .a NlAot1wq lo(ffll4 1a 193! • JV.onn& •ll ol4 
gl'01l\h ,1noer, •11~1•, Mli wiuu.tall.•• .~:;.roxllwt•l.1 ~ or ,ol.uaw 
11114 ~ ot treoo n!'II rollllOftO.. All heralook Nact~ to~ 1.he 
•a1d.U&l atand. 'llitut r1duled by 111n4 etonu. A reiu,1-,el.y' -=all 
awa ot \b.e ..oODd CJ."OW\ll n..r pl"OffCl wilut tus. Ul.Q. :rcuwiml a\&lllitng. 



. a. IA ihe :=;Jlinau.J.t RiYGr Bend Ullit 353 acre• •re l0t:t;Cl4 
aoloo\1 nl7 by \rtJotor 1n l9'i2 Md •• narkad to rawr Yo\Ul& 
thrifty spruce in residlllll lrtt\Jld. ';;:tnd•t~ in the hir.her 
anaa wa• obaernd but tor the rJOn peri u.e U'llta hes -re
tained the renldual nand wry wll ecpectaur in the r1wi
'bo'\wa area~ 

•• JJS area tu -tbe old l~ll UA1t une4 for t;re- ni.oi1on aa an 
•aaplAP 1n c11d•r typa: 
Rett1dunl · stan:i 1:un oea11-r tJlld her-,loc,k". This nren nt lC>f:g-N 
1n l943-4t> e.n;i ahowed li&ht to ~.o,~-,r~t• windthrot: w1tb the 
heav1er.t d~taf~ bein,~ uoru, to the M~l~,t:. lt 1.t>,A 1JOinted 
Old ih11t the tretla in t;.b1 fl GNta MN UllOri bOlod aJJ..i l'i~A or. 
the re.i1dual 'kaa or auon pole eizer. 

The tour •~~utionoa. U'Clttlll which n,apcndea aomeldl.e\ tatorably 
,o ,ree Mlect.1on. can bo applied only in such rer• case~ on thtt rtM1.Ail.g 
&\and ot ti!lber aa ,o be of little uportano•• 'U.e otta,r 1.hirit,en aroas •re 
~ ao fffttl"OlY by windth.rOlll \bat it was Deoeeaary t.o carry O""- n~ro\111 
•al~ o,-rsttons 1n 1u1 attttstpt io san \hti wi.ruithro~ tiJaber. 

13118\er l"WS\ or p1Juu1 ceund. by iuut fungi ot the ,itttDU ~:ronart.lu:a 
1• nrr destruot1Te to \h.G 'tihit• -pines on the !teMMat1on. s-c111ni,»"7 1.u,plTn.ga 
u4 .... 11 pol.ea arc ••poo1all7 attacked. 

ru,e pine omp:rtse• lttee ,hwl ,..., pel'Cent ot Ute tlmbeit n•a• Gd 
bu bNn ot no IION value than ott.r apacifla lllb1oh wtll eYnnt.uall.7 re;,J.noe t.h• 
pine. 

*Ribea broct108l.lt 1• endentl.7 tba pr1no1-pel aU.emaw hon occ~ 
ln alNad.ane• oYer muc.n ot tbGt ar,ut. ,,~ high" 4•uoe • el.moat inpenertrabl.e brush 
ooourr1ns 1n tba !rt.I'()~ ~ sw11.•P1 ar-.aa 1IIOUl.~ orea-\e "n •xtre•l7 cur.new.I 
end expen.aiTO er:lllloo.tion project.. 

RH ring rot, rtn,; scale, 194 hon or peokJ' heart l'O' oauN4 b7 the 
riJl& acele f"~WI F~M!'J pin_! 1• reapoa•ible t'or nm-e los88e tbon any ot.h•r d.eca1. 
Thia rol at"teotu oil eon1tera Ql1 '\b4f Peennatton and ia aont1ned J;Jl"1Uoi}'ltll.17 
lo 4'be ol'-1 grow\h tinbGr. J.orgintt opero.U.ou WMNffl" pnc1.1aal. uboul.'1 ue c11r
Nte4 ,o ,i- oftne'\\&Ntd nan.ia. 

A 4eftlop1ng 1rJestat1on ot tn. r~ _!_~~~-~~la (~.:,:l_o_9.l-,s1nu.a u~r•) 
111 the true t1l'II of .e,at.i·n , asbtn+,:t.on .,.. note<, in l94i''1. Th• outbreok oco\U'1"114 
tl.J'tll ln \he ~,. Baker ;,1n\101:.al Fore.t and later cm t!.'I• ••• •10.• ot \be vl.1mp1o 
Pea1.uula. Il&f'llna,1011 ha• boe11 4-'eo-4 om Idle tJ."Oa tbe non~ a14a ot 

I 
i 

I, 



,be Re•ffllt1on 1n ibl OlJ"l'l)iO Uat1onel l'on8' but hu IIO• bMu onoounte:e4 
OD the Hesern1.1'Jn ,t th1u iiMe. 

~ofl s.rious dacn,se occurs 1n 1;;.uad st.f.i!lds ~.;1 pnrtlow.nrly t:here there 
1• • h1gll perowt~ ol" OVtfflS~Ul'G snd d.ca®n-; \UlbQr. nth aal~ logging 
'being the only prract1c~ FJJthod or eoot110l f'or t.hia 1nsuc1;, el.o.At co:n.,act. 1a 
being ke:pt with itu 8J)N&<l. Lo6'>1ue Ojltjr.'l\10UG at. tho pNSCtllt tilt,!O are 1n \he 
heart or the ei.a.V1!ir 11.r atoouu olon~ th• northern 6~ or the cnnu C.t'tiei: unit. 
IA the eTen ~he. area 1• tteriouai, at-taoke4 ou~'\1.n;: oan 'be quia.kly 1u1t1a\-.d. 

The Elaok-h&Med Hwhi:orm, t.clt'i-1a vn::-1,u,a ~1.ID'J prt.ivalcn't on t.be Ol.Y)lpio 
J'enineula 10 1~44. '!'ha 1nF,e~t W~r. li•'.>tC-:..i 'to ;.;.1.tl\Ch'. nil COHifO.;.<d t.1.th h<'.:.U.OCk 
1am ailwr !1r -he l)Nt'orn,-o nost 1.n th.•1t order. c.-t,U."<= treos •. uecont.i. F,ru.:.-th mil 
\llldaretory tree■ aN ell rendily att.aked by tnei buG,~:r:it. In.f'e~tn'tien resul~in~ 
1a s».t•rato ;;.;vfol1at.1on ot hetlloek t:na note.i 1n l9r..5 wm: t!!e Till~• ot ,,u.eta. 

S.Yt,.rtal 1nteatat.1ona ot tL• bvllloc~ loopo:.- Lllo·,!.a teM"!<lo11 1a hav. Leon 
NCC4'dM oa th$ ()1.)'Mp10 l-'on!n.r-u.a. '!:?:.ft .:;0~ rece!li r.£3V1 1m:t.t~1.ut.1ou \/Cc:urrad 
4u:1.ng J.~•1 aDi aQii.8 c1a,ag. 'Was not.tKl near 1r»e Yi~ ot , •. uu,t.s. 

't-tWartt ot" ~ tl1 tkn t>o:-uco l.'ecv1l f' is"'°deo a11icr.o'l:l8i8 htu) °tJef;Jl .not.e4 iJl 
1noioe~a1ng abwwcoe 1iinoe l9W. The .,;;-viii.nti h;; OQ-;ur~ priucipaJ..ly 0A 
Siti:.n trpruoe 1n in. reproduction ot t,-;0 p00rJ.y stookoo. srtnnda. TNiea betWNA 
~,.- &&•rs ot ti vu and '\hirt.7 yenra al'U prir.c1.PJ.ail1 a.t'feote.i. 

Tlle black bear Ad boon Yary c;eatruotiYo to yeun.:; pol••oiZ..4 atanda ot 
DoU£;,l8R 1"11'. ~ olewtn.1 u•ay tbe tiery; mu\ tttln <io-.ourinc the eott. t:'Mr1atem,a\1c 
tls•• ot th• cubJ.ua 1-,.,.r tbo \ree 1a ~1il.ec1 or clarr..a.&-'OQ NWN"'7• 

The 4aaage lt,ie buen -pa.n1ow.crly aewrre on ~he poorly-atooted M"8&fh T» 
fittt1en-yellr ol\l i•OU{;laa n.- on. ~tea. ¥rt.Ila tiro .u~p<:,r~!int es fu~u~ £;&111,\d sou:-ce 
lo roetuck these areas. Thtt l>eu• by elimnntin.g or sev.arelt d.~~t!.Et thoN tn•• 
la g,ea\l.7 .re\ard1D6 \he rcatcck1ng ot ~ areas end the rotn\1o:. period. 

Dving \he fall· hunt1JW.r. eeuo:i or 1951 the Jtef:l\ wuta~ l"DfrlllAU.on ••• 
waiftd GOIINrn1116 th~ bear tm:1 in .l9t,! the bear WftJI de<!lal'Od • pNPdator 1n ~ 
se•ral u.a ot '\be Olynp1c l'en1mnll.a. · 

~cmtrol ot '» boar popl&l.a\lon 1• •Y14emlJ ,he only. uau ot pro-Mottng 
tJa.e• 7cnme nanda. 



'Onul' tlle date• .ttr J"Uly ll, l\i29, e.m l)eew.:ber 17, 1m, the 
Depanmen J"689rved. 1 1 980 ncNe or lof.ze<i al.d burned over tr.Ulfll. lJtnd tor 
fldmln1atra\1Y• purposes, settL'lt{ thi.e lan~ IH14e Ra \:,a " Uinault ?'ens, 
t2l)eriaent tAu~ion" and gaw, 1trs ttpJn"Oftl. to \be pl.an ot arU.1"10:lllY re
toreetblg t.btl ltw.4. 

Plantl~ WS begun 1n lfrZ~ by \he toreR'tl!'"/ or~anitzt.lon end l.U 
80!IJ)l.ftted In 193' as a ccc-l:) project.. 'This pl.ltntin~ inclueiod aprJC&, 
t'\Ou,.Jlae t1r, -...t.iic pine• ,erntem Ut.!du.1" 1 Port orforti cedsr bnl N.tJWOOd. "1'h1a 
»lu:Unl;:'. ff& '"r7 au.ooesatul. A pan or t.b1a plamat1on •e• b\ll"M4 ta ibe · 
1Kl ti.re. 

The tollOWine tabllil ebon th• atatua or tho •xpert11entu at•tion aa 
1n41oated. by A. G. 1:a1J6•'• rel)On on 'the ~'J'OJ')ON4 -:ree l'l.anti~ Projeo\s•. 

Acn. .. e plum-4 1~29-1934 • - • - - - - - - - - - - - - -
Ne'\U1"4'l l."SJproduot wn · • - - • - - • - ... - - - - - - - • 
.Aree llurn&t.\ in l~u -tire • • - - • • • • - • • • - • .. 
~lan4 em1 Um:suronemaole U.mber n t1u ot lcgging-

To"1 ,:.na - • 

10?0 
45 

J&l 
4{',6 

l~ UC1"'8 

'ro man ad.J1'1:101Ull ereao ttnil.able 'tor pl.M'\1~:, ellottti•• ~lliq 
le4 la \hq Red cxwek t,a"r,its&4 ot the Fe&ervation were solig1.t.ed. llti.d fll"Rn 

ellotinentn totolin♦,; ~W aGl"bts weru ~••d~ to \he ~ • i.;• Govel"D.Mm, 1A "rust to~ 
the ~.u1naul.t tr1t.o tor ret'ore!J\nion 1nu•p0Mt•• In l~ u tl ccc-lD prc:,Ject 
480 aol'f!a wr• 1)1.&mtttd on tlleee ellotl"1t:rt..J. Conaent '-0 \r&ttater waa OLi~a.1ne4 
tro~:: ~.er~ or nina .t .. o:-o l!lllot:1~uts tctallJ:',,t.: 7'::.J ti~l"QG tut ~::.u tr~rw.- ot 
\beH llllot~n,. \O \hia tl'ioe ltt:U: JWt COlll,)~"d· . . 

Th1• waa the l.ui plan'Unft p-rojeel Gil \lie :n-•natloza an4 ,w.a waa 
"1ma4 onr llDd deetro,e4 1A tll• 19-tl tire. 



Pan 01»ntiona cm the '."\11nauU ?eectrttat1on hew eb01.a \hal \ho 
actual out fts eo:..pn.rod to th• or1;:1nal or-u.1.oo estl.J".ntea htiff reauitR 
1n an Offt'l"Un or op;;roll.'1l18~ly 67f~. Thertstoru, U we obvious that a 
oon~1maed w.• or thu litlu cruieo u a bas1a tor ~"Omut pl&zla cou.14 
zm, be cona1d•~• 

During tt.e Mrly l)ltrl ot 1900 ~r. l;crl.9 ,:Uoox aa1111trt•4 by nobe"' 
~seer aDf.1 Kenneth l!lltllciy oor:;>letoct s sumr.:ary or tifl.ber out by }'Gara cm 
tbl qu1nault f'oaortat.ion. ';:no oortc: tailoYfOd tas TOlu.~s and Ta.l:~s O\l't, 
•~h year by n;~cies. 'l'ho t.otnl fil'..r.unl out t;..u, t.>rciten uCffin 't<> tmow t.h• 
U!IOUDt cu\ troa eao:i '\il:'.bllr •~a \.Giit durL~ \he Jeur. · 

. The pw.-pa• ot this project wa.s t~told: :.n ooa1ly ob1ia1AO'bl.8 
aeoount or t.lnber volum.oa 11nu Talues ot t it.oer l"f~; and a re~4ter
mnat1on ot t~.e roMinini~ vcluriea ot Tir;,in tinber. The la-ttor na 
4•r1ftd ener anel.yzillfl '\he ~•" cmtttng flXp&r1enoe bf upecitJe and appl.7-
l'DC • percenlt,.,. edJwrdlll!tnt w t.he exia'i1ng c.ruioe rib-ureas. 

'l"hl'Ot~out thin P.lllnlysh th.) •alnos aooc?ted tentle~ to ba cons&na
tln. It wu po1r1too. out ,u11-t certain tli"iCtors are pl"8sent which t.Ul 
1na:reue tilo l)uroont~• or ovel"Cut abow tho est1lr<ated 1uore~ voluae•• 
Tb• t1nal adjusrted Tol~a worw band entirely on the J>flSt reoorc. ot 
euttlng u Oo.t'lilf.lNtd to the orui.so. U.m1te4 conserntie in YOllPI eot.imatea 
1• Pl'flt'crable t.o ovoreet1Mtion b&M4 on hnnty assU?.~:;,tlona. Cor.Bt!rhtia 
:PJ'OV1•.len a ear.::in or sa1"ety in tr,e det.err.:;1n~rt1on of ,!llow"'8olo cuts. 
Uowe"Yer, extroml)' co:r.aern.tin Toliwea aa !naiaate'1 t,y our existing 
ol'Ulue rcco1'da ounno\ be scoo-pted. u the basia tor detemiut1on o~ auch 
taotora as tha Wl!i.w.tl al1ov.able cut c1unnv: '\il!o re,-.;o1n1er ot the first 
rotut1on. lho t'oonon;; or ii.o area, ftrld 1ro::t.l.C\UAr.l.y tlle taeono;.;,Y or tua 
1D41Y1dwal Ini.11ans •Uh allotmont• in the uncut. port1ou, Nquire tbe 
MZ11SP1 pooa1ble 81U1118l out trom \hit H4tNJ."Vll1i1o:i. 

Faotors '4tnd1:n.,; to 1neroaao the "1.tbate Nal.1.-tiOD abOW i11n, ot tu 
a4.fua"e4 TOl.\VlfOa awi 

(1) Inan11eed atandarda ot \1'1Usat1on 1n \be wood-ua~ 1'\d:ua\rie•• 
At the ,11:e of the cJ'Uiae the Yolw-.o eatimaiea w,,re baaed Oil tlle iim'lol' . 
\bat. 11Culcl bo uscid by tho 1n.:!wn.r1ea at. ttmt \1:ne. !t 1a 1Lte;:reaitL~ ·to -- ,tm~ ona ot ~ Ntn 111 -i.be oru1a1n£; part:, 'WIO work-4 th- asrea 90ut.h 
ot Q;uae\a 1m:Ucatea \h.r&t 4V1nA ~~ oru:&.ae au a:!.l becl.ocl.k loea •re oill • .lA.:.t. 
SlaalarJ.y, ti.. pooroa-t 6rad•a ot l()f.:a o~ ot~or apeoiNt W:"11 noi entorct'1 
u :pon ot t.r.e volwrl& ot' the. arn.s can?Od. At prooenl the• e~•• are · 
aaoepted b7 tb.e opol"lltore, ~ reo•iw thet1l' tull acfllu ww;).Qn aOWlO.. 'J:'be 
•en• ot utll1at1oA a'G pNINln1i a:1ano.a t.nnt. oL-tainoa at eny t.u.. du.r1ng 
,_. past and n a:.».y rvuo-:iably 8X1)8Ct turthor 1.P~roTO.:z1nta. COWICH!U&Ut.l.;' t 

lhe poroem cmtrolR aiaol.llii increue nrt appJ1GOiab.t7 onr th,.,, ~1"184 
la \1- put. . 

/ 



(8) l'!Ol'ID ris14 atandude of" aoallnP, &1'8 1%1 etteot now Bllt Will 
undoubtedl1 continue { 1n koe;,in~ with increanftd utillu:tion stNldord.8) • 
1'iillh ot our 1'84ol"d ot aui 1~ oosed on soalL,a l'lO"lhods ~!mt tamed t.o 
teTOr- the -,,11"Gh11:tte?' nur!r,.,~ the depN-esicn ~r1.ol ot tl.o l~)~iO•s. rt ..:aa 
DOI Ull\11 l94'J tt-.e., all "1u.rtoatio" 4-toot c\ed.uctions ~ \ha butt■ or 
Ji•tuock lo«• "N eUs;.ineted. JJ.ao. such 11rftCticea na dri;,ppL,g all 
tranlonal inchea 1n d1ameter us,u,urenems his'\'9 only been diaperu1ed wi\h 
totall7 durill6 the µr:8' t'ivet yonra, \';i;h 'tho d1e.:-Alt1lr be!r~ eQoept.114 u 
the Mer&~ inch. · ('}'hose diai;:etera ,:1th trsotional perta or • J.noll 
cmn.- n inch al'fl l'aia.d to ihe next hi~bol" in.Oh)• fiuoh eo&l.L"lf! prut.ioea 
will incrmaae the rocordad llt!Ount to be cut 1n ine Mure·. 

(3) It 1• e;c,;ieo-teQ th~i tto poonr s~a ot t;J;.berf 'll'hll.\h oontein 
• hie.her percent.Of:.,,., ot .lower r::rade loga, t.ltll l ring a l;;l'8P1t•r pel"CMtnl 
owrout t.t.i.ttn '\he better cit'lnd:t. A r-uoh larger porcent ot tr.a tot~ 
ftlUM ot the better nand.e "re considered. merchran\able 1n lwl6 1 &?Ml 

· thu a9peare 1h olJJJ' oruise YOlw...oa. (Cor.~r1non or r.crcont ov,ucut on O'U1' 

unita complaiect to '1at• ooc.ril"D!l ibis s-~ppoauion th'lt ea lul•f»r onrrun 
tao'tor 1~ rciund 1Jl the poorer ,4P.Uli\o). iieaord.1ngly, s1noe t.ta ntJUain1l16 
Yirgiu ·U.mbe: 1a ot i)OOrer 1uaU t7 than U1e cu.-.•• Pl"rf'ioualy cm• • r;.a;/ 
ftaBOilabl.y OXplatOt tba p,Jl'08nt. ot overout, W flXGUOQ the aftr,r;g8 OTCI'Cut 

to""" liilich we GN acceP"1J.6 aa ~ bulo a.at• tor oom;ut1n6 ow:-•• 
JU\~4 TOl\lr.Mtae 

(4) Increuod TOlU111ie dua " f;J'OW\h 11.bould N • ooit"abla tcactor. 
Th• oo;.r.,em OOJCer,tloa 1a th~• a v1rg1u alaiai is oonsid111"0d na'\1o 1.nGotu 
aa gmwth ta oonc.,r-..ied. This 1• br...sice.llJ ~l'l.1111 a1nc• losses by •1ril1tllfflw, 
deoq, @Q uu.eeta t.en.i 'io o~pena.io kil~t groy,u "1-t~' be au..iM4. (lil I 
the mAS.naw.t Ruaortnt1011 •1~!.ltl:l.ro'w !laa iaketi. ~ reon\ &eftl"li ~o.U ot 
\btbor. Thia "1n4tll10'fl, alt~ourb oocurr1:ig \o a cenain oxteat •ooh yea 
1111 rc.-o8t '14l~ruottve in C(:V"ll"'J r.to~~" t.hlt:ll cc:.:~ on.1.y 0.ica ol:' t.i;ices uuri;.i.;; 
a lon.:: per10<i of yearn. The b:teat of suoh .-tome to taklt an •XU"Wttt '\oil . ,

1 

ot t111ber was 1921, alt.hou.~h lase oevere .stol'fi:■ h«nt oeourred HD?'lal. 
,lDla •1noe. Th• etl"eot o't th• stont ot l~:!l to OOffl}Mtneau ror ~ 
ot ,raTiou 11Ud subsequent ,,u,rs 11aa •limiMtea, to a #Gali oxt.m • b7 
havin" a re-oruise M4• or thor;e a1"9~a nrt.uu 110et aeYeN>~T h7 this at.or.a. 
Thu.a, a ereat p.nrt; ot n4ture•o w117 ot balano1n,; F.l'Wth wi~h de.tRruotlw 
toraee 1s el.1m.in11toJ by the adJunt.r.ent; ot OUl' tll:bor en1Mie (by n-aruise) 
to el.1.ni?1.ate • hree portion ot' INOb d.eflruao\1oni Tilb1le no a:.-.na ua ~•n . 
att&mJB•d to ef1Jun oa.r data to proTid• f'or \he 1.nc:reen d.\W w r.i-onh •. 
I\ ia exr,oot•4 ,11~t '\he 1nonaae 1n volUAU 4UD ,o gl'OIRk Ci\U"'l~ t.h• par104 
hoa 1916 a,u liW wow.cl be cou14enltla. 



TU a4,JUH4 't'Olw.• WN ol>ta.1J&e4 la th8 toUOtrtng aann«rs 

A hbla •• shown on the tollmd.ng 1'8ib .. •• eOJURructcd 1lherebf 
tbo 'IOlUitOa removod b7 irpocioa ~1.-e ubown for oacb unit. r;nfi• 
YOlUIIDa were abom ao ( l) eat1Fmed Wl\J!'lto baaed o:i the 1~16 orutH 
u4 (2) tne actual Yolllt">)S as renowd t1"0lll the eale araaa aa 1nd.!C11\e4 
bJ soa.1,, reporto ot 1rid1v1dual a Uotmnnta. 

Th• table tftalude4 ell tuber aai. tmi'ia completed by 1950 with 
\M eDept1on ot the !101n, crenrtll• Unit whioh 'Ml:\ o,sttt•4 beoauae 
smoh ot the ori.ginal ers'\ 1:eeted -rol.Ul:'JO 1-<,t.er becNJ:18 alionate4 and waa 
DOI tnclwtea •• ?arl or tt.e tincl cut. 

'l'be lable r,eaultt.n.g ~ \heM •n'triea ahow4 11 oous1'1e-rabt. 
••r1ut1Qn ot onrcut by •!-..ates. lt 't·ao. tn.enrore, felt \hat a r.:.en 
aocaurat• piot.un ot th• TOl\W'.e• ft!!ein~ 1n om- Y1rt::1n. nanda M1Ul.4 
M calou.1.ated bJ a-ppl.7ta.g ft col'rt!ct1on t~\ior ob~e1ne:1 f'er •aoll speeie• 
w tho est!Mted YOlwi!.es f.lt eAOh aw,l\ s~1es rema1n1.ll.S• '.i'hase cor
~e4 TOll.lSU)■ by sr.ecie• -w•l"'9 then t.oiall.&d to g1T• the 11.iJu.at«t 
Talm ~ all tiJnbe,r re:;~~1n~ in tl::.e Tehollih • Crtmet creek and '..·ueet• 
UJutll!. ~1th U·ie e,r.oavtlon of e1•?roxin."ti.e1y e.t,000 Y J\d tt. ot Vil'r:1.n 
,uN1' on ,ne (.'UiJlaul1. I.a~ ,.illi\ w1~ieh o'10u.lt1 be depleted by l'ltb7 en4 
17,000 ~ DJ. n.. ot t1r.ibor on the l'-<>ul0.0%' Creek 'til:11t Which IUl-Ow.::l M 
NIIDVG<l b7 1~5, 'All N.rJlini::.g 'liri~in tir,bttr ,nu be loeat.a<i w;. tlUa 
Iba ltot.mt1an•a et 'the tnno un1ia Ml'l\1ono4 aoave. 

,I 



1. 'l'he tollowS.n.g Table• 1n41cat• the turtlr-Jto4 YOl\1111■ 
1'Wlminin6 by Duiia u ot :.-.O-=wel.' 31, l.~531 

Table I • ~'Uinaul\ Lute and Bolllde:r CNet U>aiDG ~1'• 

• ll • Taholah Unti 

• VI • To\al Valma u4 Ji.ft& kua1nlng 'OhOll\ 

,I 



C 

C 

1 

{}t'J"I',; :,.m:r r.mo-: t~c,~rr. ~?!l't' t1n4 l"f()Ul:).t:R en: :-x LOO<tn,l(; l»lI'l' ------ ----------------
TolU1111t• CU m4 Tolur,ws 1effll1rdng b,- t;pcciea tor qmnault. l.ft.ke and. DoUl4e~ creet i.,-.atnc t.Jll1U 

Sl-"!'Cim ... --- --· ~ -

PlM 

.t.nabtll• 11.r 

Cedllr 

Spruce 

DoQ£laa FU' 

llalock 

Pvlpwoo4 

TOI';J.S 

cur:; .,:1.:r l..;..Kr'., l.0t-'.}'•tr:r1 11,;ni 
Vollln!B rut to 7:ii'tir .. "lltoo ;·~• Re

Ite9~•-1!11 l ~~ !!!!,!1!1;6 !~~ .:n, .l~ 
~- Bd.rt. 

1.,29.960 

567.260 ,,t385 

103,"6,~90 8,800 

109,179,:,00 '1,830 

110,-l~,lVO 3,1"10 

246,~.~10 36,~ 

_!.a..,t>r, I 66 J ... 
5?3,125~610 6',315 

1<iU11'0¾ CR:~-':\: lf)t'.!t'l:f''n tNIT 
'fOlum(J c\ii' io :tahm\e"t" VolUllll Ra-
t~~~ .:.~ l t 19~ ~Wpg r,oo )il & 1953 

K 1~. •~ • 

1,7fV,650 

,,if,780 

l,16e,Ol0 

S0,3..U,l.60 17,000 

f..1,066,GOO 17,000 

~ 

I .,;; 



II 

'l',lJlOI.. J1 1.0'E.,l!~ !lli!!. Tribal Lad 281 ~• 
Allo\~•d t,a&lll ~.103t 

"!,t.),~ .... 

416 Allotaent• 

C 
Sl'r.CI:'!·1 i'ere•i1t Cut l'.xpcot•~ cruitlo \'olum Expeet•4 CU\ Vol\C.irl 1~vo6 tolu. P.eutt.inille 

to txoeGd l~lo Cru1so a,; .n.1.:~. )(..Bc..Jl't. rron unit •• ot {)tic. a.i., l;;,!)3 

1-:atio1to ------~-------------- r-ee_. 31 1 l~53 • _,!,•'B'-•Ft• 

ce~ar '58 S60,000 669,000 a3,s&9.670 

Si\ka Spruoe 67 e,ooo - '12,000 l6,'lf\9 1fl0 

&.1r>,OOO 

"' 5&,000 
, 

Doutt,lna 11'1 JI 40 3,000 4,000 1 1918,~ l!,000 

J\Mbllla 71~ - "I 42,000 39,000 6,899,570 32,000 

'tld.te Pine 111 ,.ooo a>,000 1,008,£90 , ,.ooo 
c· riodlook 92 90,000 1'13,000 8119.S,l.0 161,000 

CO\to'QIIOOd - 36.990 

TO'r' fJ.- !id i1a1>or CM8,000 87?,000 81 1YM.760 ,&.,ooo . 
cedar Pole• (UDHr n.) ,,000,000 



I 

.. /.,:~t;, 
'/ 

~ 
/' 

Ill 

CP-JVjr'f. (:try;:,~ toor,nta !!J!. 

C srr;cn".$ r.raent cut 1>:XJ)OCt.ed Cl"\d.n YOlUF.111 lxpected cut. 
to zxoeo~ 1911 Crul• JJ M.n. Ir ~-ft• 

ret1r,'!o1.a 

Cedar 68 S30,000 m?l,OJO 

Sitka Spl"QM ,, 16,000 If ,000 

Douglaa nr "° 10,noo 1,.000 
... 

Aaab111a ll'lr 
_, 86,000 80,000 

'$\'bite Fifljl 191 ,,ooo 20,000 

Bealook 98 ,!651000 Zl.~10°"1 

C '?Of.Al. 614,000 979,000 

Cda l"OlM (1,lMRr n.) 1,:sao,000 

TJ'lbal lAnd 166 eon• 
Allo\ted 1An4 351216 

!'5,~1' aore• 

4'1J Allol»n\a 

VolUM cut Y'OlUNe ReMiAinc 
1953 tieo. 311 l~ 

___ 1!. Ed.?t. 

ll,108,9tSO 110,000 

100,460 2'1,000 

. -19,430 1,,000 

1,676,930 78,000 

111,690 ao,ooo 

.!,,.208100£. ~,ooo 
1,.a,.ao 961,000 

'\ 

4 



\ 

IV 

tiuo;>1:l:•': :r: v_m; :.-,. ~~ tmrr -

C :
1.J '!..Cl.i:S Percent CU\ ~t•4 Cru1"8 VOltme 

t.o J;xcet,d 1916 C..l'ltlae li I.fl .Ft. 

Cl)dar fi8 27S,OO<I 

fiUte Sprun a, a-2.000 

Douglo• J"ir "° l.,000 

~b1lltl J'U-
_, 

?t:1,000 

r.hi~ ~"lnt lil. ,,ooo 

J!DJDloct II ?6.&000 

C 
TOl'AL 5ft t.ltlber 467.000 

ce4tlr POle• (Linear n.) :s.tsoo.ooo 

• 

Tribal t&nd 411 .o:ea 
Allo\tod l.au 40,6~?. 

'1,bUS eciee 

5b5 Al.l.ouwlt• 

ltXP" t.ed C '4 
.M f'J .,t. . . -· 
@l,000 

~.ooo 
l,000 

,~.ooo 
20,000 

!4£LOOO 

fM,000 

' 

~ 

/ 



,.; 

C 
U?-m! Ced£ -
,111tOis 431,000 

CrtUltt Cre•k 510,000 

9:QhOla.h 53b,000 

~1d.Mul t 9,000 

Boul.4er CJ"Hk -
TOTALS i..a,ooo 

C 

V 

V,'!LO,.Q::; OP' VIOOlli 'l'Th'llt:~ ro-.i·,,n~nm O'N 7lli! 
i iJt~~i,01..'l' ?J.~;L}i\f,i'llCi J...J OP n:::i:".:Y~'-i,'f-: 5.1 .• lW,,S 

-
~.ooo 

21,000 

~.000 

a,ooo 

143,000 

~ r:;,1.n. 
11 1 ............... 

,!LO~lur"! 11.r 

l,000 

14,000 

2,000 

3,JOO 

ao,ooo 

~~b1lis 1'1.r tildte 1'1118 

,~.000 ao,ooo 

'18,000 £0,000 

:-2,000 19,000 

e,ooo 

191.,000 19,000 

Hord.ook Total 

14',000 '124,000 

alj1000 ~2.000 ' 
in1.ooo ,~.ooo + u,ooo «,ooo 

11 ,op,o .J!.,,OOO 

au,ooo oki . •• ,ooo 
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'th• reQl!inJ.ng tlr::ber ot.&.nda Yart widely in botb ;uality nm 
e.haftOter 01'81' the rer.aining u.nout 1)01"Uon ot tlw :;9urn.tion but 
are prcu1om1nrm\l.7 the cc.uar-lutmloot: t7pe •1th .i'~bll1a tu• 1 ~-,itka 
apl'UM, wb1te p1na ano. Do~laa tir occu.rrin.g 1.u lesoor volw.••• 
Ceclar 1• tho ...os\ a~t ei!lll 1• 'the 1nos~ genarall.y 11iu\r1blilt84 
belni: tound in Ys.eyine der:Te•• ot mxturv over the entil~e area e.ce_pt 
tor occaaionnl p\JNI 1".oltu.ook &iQAd.a 1tlong t.he a.-:i.nem bouruury ot t.tia 
CNUa Cree~ Unit.. 'l'he tlV.look a\tetna 1tu grea\ea\ ab\Uld.oc.ce 1n t.be 
cnne Creek Uni\. - 'l'ho oocUl."Nnoo or R.P'"1•• 1JI ehoi.~ t>1 the ."ollcn1r'.ng 
t•bles · 

CHd' tat~ Sprue_~ r.:p~laA flr f.t.abil1s F1r i,hU• }~1n. l:er-,loc.it Tot.fl!:\ 
f>? ~ l. 8 2 23. 1W 

The Cl"'.IM creek un1, au:ppona 'the bee\ (l_uall1:, or tb:ber n.ca1nmg 
• the =-•nation. Pue ~1MrilJ to 11.s •1d9 41s1.r1but1t;n ce(lur rc
tleca\a tM gNa\tUR variation in quality Naobing tl'Ol\l -Very C.<>e4" in 
acme pM"ts ot ~be r.rane Cff(llk Unit and tb@ oestsrn &t:!'1 oonti-el t~rta or 
the ::,ueds ':~nit tQ f'!.lc.ost ~--ol"thloas atat•tuil"' codazi in :;.he iiwn!!pc and 
along tho bel'IOh area ot the ·.'Uinetult and ·::ueeta Unite. 't'ho~ 1a sonra 
ftril'ltion 1n thtl quality 1n the otn.er apeo1ea hut is less extrui:.e. itie 
poo:ren atan4a being foWld mar belllCbea in the ~•ue•ts GM Tw:.olAh ::nits 
1rb41~ npoaw.,, to ocean 8\ur• has t.r~natol'lql4 and reprea.aac1 the t.re••• 

F.emlook whlch occ\aa next 4.o ceda,:, 1n or<lo.r or ~bundnnoe 1& £Silerall7 
41n'ribut•d throughout all. three Unil■ with ita M&lTien 1no1Gllnt 1n \he 
Crane CJ'eek Unit. 1d1ere it ls toun4 1n al.JrN:J\ ;,U1'8 atands ot coM14•rabla 
ext.cm\. It rn~11 ~ "'Very riOCtd.t' 1n the ~Pene GN.,k: t;ni t to "VtH•y ?oort 
on the coan 1n the T Molah nna -:.:ue~to t.'ni \s• "ut E,."tlnur•lly 'tia'O~!J.Out. \..?' .. 
thl'ee Unit.a 1\ 1a or gC>Od •ft~ 4t111l.1ty. .~.e~Ws tir 1• to~ thil.'d 11:L 
ol'llel' or ab~ in the vJJeoi• and. cane cro~k Unit Wl4 tcrtb. on the 
'1'6bolah Unit. I\ hft• rether a bl'Oll4 41a~r1butioa IID4 la g,eneralJ.7 ~ N"4-
ter the anraa- quality. 

Spl"\IO• 1• tou.m thll'6 111 order or •~• IA ti. Taholah U&\1\ aml 
tounll oa tho (:lJIM\a 6Dll crune Cl'e..)k Uni:t.a. ,J.th.Jll(;h 1 on tbe J.a\t.er 1t• 
S-ioena. 1a leea \hcA on•-tuu.t ptt.roC\-. on tile ct.her '"o lini\a. 'I'Ae s,;.,z,ar:e. 
la ao, u all d1utl!1b.niD4 aa iJab1l1a tlr, being i'c.um<i p.r1ZJQ1~&UJ.T alQQ6 
,. ~utnaul.t riwr, 1a the 'l'abol&A oii <;rfUW m.'eek Unit•• soll~A ot that .._1.111.-ta 
11:ni- 1a the ~"89-8 1a1, aDl al.On& i!M bhola strip ill UA 'l'ahol.c and \i,llNta 
Qdta. 'l'~G ,.oe ~ue• un1t1 1\ is ot ••rag• '° wt1.•r t.l.Nl •wras- «.\a\lit;,. 



ffll1te rlne and 1JOU£lll8 flr haft only e. lWted diatrtbutlt'll 
and ·ooev 1n onl.7 SN\ll ainoun\s. Th• i-, tc}:ethel" coaprise onl7 
,hr.e perceni of tho ..-olum ot each Unit• 'l'he ll'lr«;est -rolUJne ot 
Dotlt,;laa tir 1s rouna on t.h• cr"'-"10 creek unn; n,ey l1't.l• on the 
'!"aholah Unit• an.J. only rm OCC6aicn•l treo in the <,:u,eete t."ni:t. The 
Oeuglaa fir that dooa oocur is ec:aerally lti.rgo, old. i';rO'IIJtb ot high 
quaUt.1 with a good peroeniage ot p,1ttler loga. 

The whit• pine whiah 1a widely but \hinly eoattered 1s or «iffre8 
to poorer tham eVl>r:ago quality. There is " ecat~r1n.:~ or o~tnnwc-:14 
end alder al.ODtJ acz,.e ot th• St.1"9~11 courses but tho VOlWM 18 uall 
and at the prooont ti,."r.tt not OOl'lf'ideret\ e~ sir:n1t1oan1. • 

I) •. ™ Cff]f.IJ.'I'Y 

i'he ability ot a forest land. ,o i:~nce ti:r~bE:r is o.etel'mined by 
olimat,a, soil,· topograpt7 ay. ottier :t'eatur3a. ·.:his E-billty iJ referred 
to as site ar;.d 111 ·,:as;e:,n ';:&ihi.Dt:1'.ten fin, site quality cl.asoos, each 
representill8 a range o:t' 30 a1~e inc.icies, &re used to~ quick a1proximate 
ratings. 1 

Little specific intor:r:iation is aTailabl.e conceruing 1;1te ~'J.ality 
on the Reservation. The renaining timbered lands very f;.•0L1 -.r to v and 
llhlla tl:.a site is somev.hat lower than ·~hat ot the lrur..s alre£..dy 01.1; 

over, it should aver93e Site III. The corresponding sit,3 index tor 
Site III is 140. 

. ... 
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Cu\\ug"noted G!U"llar 11ea .ftr•t t.mdorluen on a large aoai. 1D 
lft! aDc1 has Pl'Ot"':NSNd since then until at the 1>resen't °'1r.w appl"OXi• 
•t•lJ 62 1 000 aorea or tore~-t lands have been om ov.r and oYOr iwo 
an4 one queu-ter b1ll1on boord teet or til'iber ~d. i~o•t ot tbia 
ou\\~ h~• bef,n done <1n ihe 8J.>utham :portion o~ th• F:enerntion in the 
aNe south or the , -uinaw.t H1vor. 'i'ne ·,uinauU take tJnil, upon which 
lo~l~in3 Oi)01"!4t 1ons ore nenr!n1~ cor:;1letion, inclu.!ea cut-o\-or l.en,;.s c.n 
~th e1dea ot' the rh•r tn t.he ea81i ena or tno 1:eeerTtlt ton. The 
!oold•r C:i,mk LOt~1nr, tinU, which ta aou~h ot the ;:,-u!Aaw., Rinr, ia 
aow ill '1l4t proceea or bla1lls otA. 

· )11\h th• oo.'?,l.etton ot t-hese lmito 1n 1951 am 1935 o~,~ oper~iol\8 
tor \ba t1rn 1"0-totion, excepting tor -.mall aalftf":8 hl••• will \ie oootined 
,o th• \hree NJM1n1:q, Ullilia: 'tftllol..ah, crarie C.ret1k and ".':usot-. {fropoaod). 
A• ot 'tO!lQJ the ·.'.;'_u1nault R1 var l•rcei.7 zmrkn th• bmmdft17 t.t-..-A \he cu~ 
and unout 81'80.8 on the l{oasnac1on. 

,,.. ~ 

• ' -Consul' Cutting oparatiow, M•p liO. a cm rage ___ • 

In 1~ a re?l"()duotion eurfty waa 1nit111tot1 cm the oloit-<>ffr laD.:la 
et \he baenatiou 1n mi erron to a.nermino t..t:Mt proc1H e\a\wa of ~" 
llm4• u4 l)l"O·dd• a be,-ter bua1• for pl.am1ng ltnd ~•n~ p.l.u.h1.n,g. 
Tllta 1101'k •u1 c~1•<1 on •t. intenals ~ a N ?On wad p1<eP4l'SJ. on t.ba 
tin41naa 1a 1~1. · 

The Al'N aout.h ot \ha ~•al' :awr 1• ot hi.Gh eTVap ait. q'QaJ.1ty, 
tba la~ ~ or 1t tailing 1n hiW• II end. 111. a.?14 18 po\•midly Onll 
ot the bent 11mti.r ,rod.uoin•~ are~• on tb.o f,eael"fttion; 1t al•o cona1tuttiea 
the b1~:t;otn problaa 1n oonnect1ou 'tii.tb a•w.lo~t ot a lcw.i: ~,- pr~;ram 
tor lhe {.;Ulna.ult R•eenation tol'Wn• It au>wit.a t.o rwttrly ~ third ot 
ti. 160•000 aonn ot r,ood c~rc1al fores\ liuw.u. tmd an &ftu larger 
ponloa ot the potential f.TOll11'1#, oapaeltY. yet l!\IOh or it 1s ti0::t iDade- · 
quat•ll' etoctkttd at tl1o -preaen'I t~. i:w.c:r. o~ t:.iis i)OC)rly 1"9rorestcd tU"tta 
'-~- )he 1'98Ult ot aerioWI toren ti~• lllaoh haft destroyed tho MeA aoUl"Cfla 
iLel •"'41n& 1n by na,Ul'al uana is ao,- an ennMl.T slow an.1 wwenun 
prooo••• and Nny yeue uy b9 Nqu1Nti betora Naoon.blJ c0.11,V-lete nockiu.s 
OIUI ba oblaine4. 

J'or\unatul.71 the ne:r-all pioture ot the out-owr arel'dl, 1nCludi12& 
.U. land.a both D.Orth ana eouth ot the ···:w.nsult r:tnr 1a not as d1equiet1~ 
u t. l'NOl'li or ;,en t1rs• and the general l.uk ot r,oo4 Nf.14 aouro• ti0\114 
lea4 one ,o expeo1. IA f'ac1t. ih• reproduction •t•tua of acme o-t tc.e·arou 



,ut haw ~4 °"r, 1n ao. oaaea =evei•1u ,1.1,wa, 1• no lAu thllA 
aurpr1•1ne lioapi't• th.a k:nO'.iJri ability ot her.look t.o 811'14 in troa long 
41nence~ or ~r Bdffno ootuii\1oaa. ...h1la ~• %'opro.tuo\ioD is mn 
•• tar Advanc11'1 aa i\ eboul..! 1- 1 t~r• al'9 ru)\1# exun.a1ve are&• 1n \ha 
out-over port1;>n south ot t.to riDl" thu\ are 1'111' \o •ll 11'\oomd• aml 
\hen 1s in :,.J.,!1U.on II subnan~lal pl.4:ltel.1. nretia 1h !..~;>~ orchar4 now 
wU eot~..bl11lh.e4. r,1,onh or the (J.dllllu.l.t f:!iT•r ~b6 natue ot ~ cut
crnr l.&n~• cm the 0.:uillault !.ake t;!d,t u _wU •• it. ~1bra~ Trail, 
end aNlller ci.1.'l.t:Ja, rian be conniderea 5a.:wnll1 as '"'l"Y i:vOd, awl all 
that could :N>~SO!Vlbly be des1-rot1. :·i'llst 1• tlOl"el, tho situ'lt.iDn appoaa 
to be aloirily ui_µrovtn.r by c;;;;,. it.1,:ins eac::-.. y&t.r :..o ttut ill tint arena 
tm1oh are ncm onl;r r,oorlt stocked r-:a1 wll da-velop into ta1r or ewn
good eond1tic,n. 'fhj s 1:J not an 11!.ial a1tunt1on by s.zr, n&ana a1:-.ce 
MxiPNlll produc\ion reqUire& ;,rom;,I an:1 co.-tpl'-"~• r-estoold.ng ot O\&-i-oTeJI' 
are••• aM • d.o ao, haft this condition ..or do • huff a good 4ietr1• 
buts.on ot ace ouena. It 1s, hcwy:,r, ttUCh better ttam ha4 toen •x• 
pee•e4 a.n•r the l9JV &?Id 19-il t1ree swept owi- ao large a port1on or 
\bl cut-oTCr area. 

Fron Tablea ill the l~U.7 r{epon c4 from areai• e.rt. 1z:L aubBoc;.\Ml.nt 
pus, \he tollcnd.n6 aw:ary •1.u, ,PNpa.red.s 

l• DepM ot ~'tOOlt1ng 

Cleo !£. ~tOGkL"!fl 

I.• 9~ to l~ 
II • 4():$ io '/~ 

m - ~ ,o ,o,{, 
ff•~ \O J.o,G 

23,31m 
19,392 

9,870 
- ~--06~ 

O'i,!)J.3 

a. D1nrUn.1ticm ot Area u4""' Claa•• 

39.:1 ~., 
16.6 
ll.5 

100:0 

n--Teu Qlu_a ~ §.t.~ld_ni 
hrio4 M.- 1. .n m 11 ........ 
1923-lilf 1,261 1,160 931 40 130 
1928-1932 i,339 Z,t-44 l:i~ f:~ D80 
1933-l.93'1 ., ,126 1 •• ,. 1:128 1938-19"8 24,254 a,V'6 9,040 ,,~10 
1M3-194V a.933 ,,:wr a,m.1 58:.) 81.a 
lMS-19:;I 6,00I 3,0?f, 1,400 ~90 140 
1981 i,saa 865 6'12 109 .. 

TotAUI H.&18 a,aea lt,311 ,.e,o •.au 

-



Aa ·oc be no'to9d t'l"OSl the rore{{OU1f':e there ia a oons1Jer!'ible varintloB 
ln the etatus ot ~1e c~r lands both in thfl dotr4uJ or etockinM am 
tba cUa'\r1but1an ~ ~-:e olaaoes. Ltooki.nt{ ~• fro~ barren to good 
and 1110uld appoar to be ratbor ~cl on the whole with 39.3 olaasu4 ,.u, 
'lo-10~ stoaka4. an~ ~.6 per oent olassc'1 a.B 40-70~ or rood1u:n. 
AOtuall.y 1 1t •!ill t.clm quite ft tew Jlntl'g, &114 an exton.aive J?lmtlll8 
proJeot Oll the Clasa IV s~H, before all t:t.e cui-ovcr la.Ilda will be 
ade'luatel:, stocked tmd 1n rul.l production, .l~ tl:.e aeco.nd rotation IIUI'\ 
h del~ ntld YOltl'!lea Ctll"tulled acoori:U.n?..lY• D1Btl"ibution ot •i:tS 
olaaaea t,:y B.l."84■ 1a el.so U.'1.btllllncffd lmd te:ida to ?:roduoe the SNr.e re
sults, ~or there is a set•ioun snortu.:··e cf' al.'tlua in the olcer uve cl.-'.isaes 
and a aubst~tiul su't"f)lua in -i.to l;;JJU-1942 a.,:;e f1"QU;>. 'rliUII, 1n $f.t'8Cn 
the NOond rotn.tion lla& ooen dela704 r.y :t'1ve to ten yett.n ~J'Oll4 tn• 
po1n'\ W.hfl'e lt 'WO~lcl Ml"Jllelly hain atB.""kii. 

• l"or Area D1nr1but1on or AEJJ Cluaea Comnll\ tarap No. 5 OG .Paot • -
TM average ~--v ot the :roprv!uction on tllfl stocked out-owr a:teaa 

~• h'o.ii one to t~r8Ut7-e149wn years but Will •~rage slic,ntl.y more 
the tourto'1n on an a~a d1trtr1t:1.:t1on bus.18 beosu39, thou.-:h cuttiug M1i.a 
heaytes'i. bGt-W$Jl 19: 2 and l'.:IJO, the ocourrwna• or burns sir.ce hna cla-
layed tho izl01pt1ou ot reproJ.uction. :-,ite quality on t!l! cut.-onr affas 
r&ng6B tro.."'I I to IV but t1&..ken on the whole 1• better tban t.1.a b-ct.el'lll 
lo¥'ll tor the H£Hl9l"Yst1on ®a ~11U itWrtii-,'Q t~rt,~n lI wll tr!. cor:--u
pocd1.n,e~ aite indeuo ror a1\es II und II.I are 1'10 tllld 140 '1ihioh .apreNs 
th• height ot the dorJ.r.an~• an::1 coaoud.rwntB ai 100 yearo ot "i"• hGLlock 
hns been t~"'td to be tho dr;,!"1.t:mlt 2rnect.es 1n the cut-nwrr l'\l"'Jflft and avel"fiP81t 
neuly 60 percen.i • 'l\hile Cf.dPir svor6{;ea about .;jO l'E)r cent• n;rwv 'I peroon 
and !»w,l~u til' anti w.hite pine 2 and ~ ~NC!lt 1"91'!)8C-\1TOly. COdft?' 1a fOM• 
•hat more abtmdant in tbs westem l)()l't1on ot the ~a•net!on thm 1n ti. 
ean, probebly becaUM or t1., BliaJ!'tP1nr chol'!ROter ot the ldds, enc. 1A acx.w 
looetlons ewu nlid.tl.y outn·~rs the l'enl.ook. on tl!tt \d:ole 1 t.mt"ever. 
hOJW)Ck 1a b1 t~ 'tho 20n f.ib~m apeo1oa aw 1'i 1• ant1o1pc.wcl '\hal 
~ia 40ttin.v:we will JJ.arease rather tbaD 41111n1ab u th• 4e61"N or etocking 
1mpro .... 

Pffdinlon• or growth are always tra~ •1th unc.,..aim1•• and ... 
peo1ally 90 IUJ.ell Oon4U1.'.)?1. &ff a.a uinrae 411 \be aboY• 4a'-a W'ftt1l. Hot 
only does 'the aite qual1 tY Ylll9Y tl'Oll extNJll9a ot I to IV, w, there 1• • 
"1de ra.~.-e 1n tho der_ree ot stocld.~• antl alao \o a lesser ae+-.':1'9• 1n '\be 
oomposit1on by species of the atocld~. In ad.lition, there ar. ..otlceable 
d1f't'e!'flncea 1A eo11. 6Xl;OB'W"Oe l:tJ1C loeaUon w1th reo;ieot to available ne4 
aouzee. 1m1o11 Will •tten 1.u Rw ot tut\J.1!19 atookiq u4 a1ao ta ~1a,1-.. 

,/ 



IIU'ta.U;ty • TboAe ad o'i-her factors wlll all Mft aoce ettec\ on 
M\U.'9 71•14• regu<tleas ot ttie etreottTeneaa or proteot1on tzoa 
t11ea, IUd t.rom other (ie&J1.ruct1n tore~•• ;..z:.y preo.ictions aH t.o 
fdU1'8 growth lll'9 t"J!!ld• under ~be uouinptioA the, eutt'io1ent tuad• 
w1ll be prortd.e4 tor trna ade't_UBte protects.on or the cut-o.,.r ere, .. 
t'l'OII nre. '.'~itb.o'lt such protection it 1a 1J1pona1bl.o to make 8Jl1' prodlc
,s.ona ot future growt.n, tor 'tb.e cut-over lil"OA south ot the r1Tor 111 
1111Ur M:riows hilsu-d from tire and will oont 1nua to be \111,U it 1• 
t\all.J etoeked and repro4uot1on 1• wll a4nmeed. 

Beaults or etwiee conducted by nr. ··Qlt.er n. !:eyer, tind pt1b-
11ahed 1a Un1-ted tita-tes t;or,art=ent. ot ,~1aulture '!'eonn1cal Eulatia 
No. 64sfa, en'ti1~led "Yielil of };ven•/-.~4 Stands of ~.:itkn riprwMt 0<1 :-:eaten 
Belllock," int!icnto thnt e't,~ds ot tn,,ee s;eo1ea 1n the fO? bolt. re1;ioa 
of tho 't'Iest Coa.at .aorr1elly attain their bc.8\ per1o41o ra'tea ot cubio 
too\ grotith pdol' t.o 60 years or ago, wd uie1r beet ,wan oz=ul growtb 
:'Ille at •111:.ht.l.y over w y&ara or a6• on aft~• si\es. cuJ.J;-.J.nat.1oa 
~ 'NlUM 6J,'0Wt.b. o't tll1e ar;e 1."la1oatou thu.'5 \he ,,,w.na~t. llt41611.8 tJ.Ul 
be l'!Os\ bcnat1twd by a 1-otntion ot 00 years IJU.c:ll sbo•.u.d g1Y• t.r•• t.ba 
JBOa\ &at.iarao,oey ~•Jwtn r:,to Ntam on their tre.: espital vro..,1~1ng 
tbi 1ullll&Uf,1Unt obJec1.iv• 18 uald~um plll.pllOCo, prociuotion. lt, howeYVr1 

'Ibo prolluction or Mw•tUtbet' 1fl \he obJect., 1' \iDuld be neo.tlUhu·y ,o 
enem the rotat1011 tor an au.J.i't1onal tony or ti~~ years ~llitU \.na 
MxlPUI DNA nunUJtl b0er4 toot Gl'Qtth rat.e 1a rGQChed. I\ 1a bt.)l1e"4 
\hai •h• 1.I\er9s\e ot t.be Oll<~re \till bo bfJat soneei by ~1.ui: ine 
Reaervai!on tot'lil&t £0'!" pulp f"...nu ceuar pole pK>4uct.ion, 11nic:h in i:Uia type 
ot toJ'U-' where heZDlock ( o. valuable p\ll.p a_pecJ.ea) ~o.omina~"•• Will , 
1in \ha IIOl'St np1d tumonr on tt"Oo capital c~,·.enaurat.e 1,11th th• raw 
of iietu:rn. ,ie iu-e • there!"ore, preaictinf.l! oW' 1"ollo1>1'1IIP omalu.eio.r..a OA 
lllia M\bo4 ot MWlb~t w on an 111p;,ro~i• 1'0\&t10n ol' t11;t°'/ r,ara. 

Ia \M 8Ul9 bu.llottn nr. J&eyer PNRllU laerenmt \able• \0 &bow 
tlle l!IIIU annual oublc toot 1ncretJOD.'i pezo aore ot uc.es a.6 1."lchea an4 
larger 1n di~t•r, an4 tte inean eru.tWl bos.cl toot 1norc,.ment por ucre ot •ntt• u.o 1=nea ena. lar~"Or in diu.eter, tor t.'le Yar1ow:s e1tu index 
olasao• at ten-70er internle ot nge. 'rhoae iabl.e.s Z'Sftal th.rt~ fully 
nooked. etands ot sit• im.t•x 140 are capable ot producing a •'-11 ~Xllllll 
b.o~nt ot 19? cubic toot t,,er ec re a-t \he af;G ct 60 yttaN • and a moo . 
annal boa.--d root incrcf'Cnt ot '1~ :tee-t at tbc &et.A> are. ~'aidtlg due allot.ace 
tor degree ot atook1n;.;1 va:.-1~uon in stand oo,:i.poa1t!o11, und an eaapUonal 
aorlaUty becauaa c,t wiccithrow, trolll ~~ no1'11ftl tul 17•H041i:8cl atGZ'ld ot 
eite 1.n.!•x l40, we enir.t1t• t.:tur\ tt..t partially to tully ct04k04 cut-o"r 
la~• will ;,roduce en average of t:>P.5 board teet pe.r acra );01' anna, and 

_ 156 oub1o teGt or •004 at an et--. or a1xt7 ,-an • 

./ 



. %JI OJ'd•r to ••\1Jli.t• ,he ~al wl.uLle ot H:GOJ:14 sn,w\h timber 
aYailable .tor· hdrV&trt.m5 at -.he be~ ot tho ~co.no. ro\e\1on, ~ho 
1'01'vr;o1ng aw~ ot Szt> hoard teat pcir aore per aru'l.um b8S been applied '° 
tbt tMal are• ot Cl.baa I Wld Cuna il 1"(.produot10-n b7 tint yea age 
olaaeaa as Bl&O'WJI in the pree-841?Jg table ot d1ntr1hui1on ot al'&a ~ de
gl'M ot s'\oekir~ into nu yesr r,ierloila tron 1m1c11 reproduot1on co\.lld. 
naff. The tollmiiOE:t tabl• or ex~ote<1 "rOlUC\ea aTeU.a'bl• for cut'\1.ng a\ 
11- be~lnning ot the aa:»ond ra\3tion =-a beQn set. up 1n five -yttm.- periCJda 
,o eorreai,ond wii.Jl the ,erlod• 1D. lllioh reproduottou 1• aa,nl'lltcl io htaYe 
nanect. · 

1~1987 
l~SS-l9<J2 
199.:S-19" 
lWS-2002 
2003-20J1 
&008-2012 

~::C'l'::J VOtt.~-~:~ C: S!;ccHn 03',JrTH -rr..-:r..:·R 
AVAIL,\u,t;.; FOi~ Ci!l"TI;-x; DUH.IN-l ~Y:~·.P. }'~HictS 

/tr TEl.; E:.01:i'::T.'.G OF TfCt {,i:CO''.JTl Rm•;:n.:m ---------.............. --------;...;;.,--
Awa w .natt ,:taatol'J' 
~ •• b;e~ t1tP et.ock,iEtI 

2,095 
6 ,Z7'J 
3te68 

US,"186 
e.o38 
:S,4.14 

Total Volumca tor Ha!'ftn 
During '•:r1od !Jftsed on 
1:ean ;.nnwil Incre,:ieni ot 
&O Pd.?th,c r()/~:efir A. 1 t I I S •. 

&!>.~~2.WJ ?rl.?t. 
197. 1c-c ,r.:,o " • 
U2 1 392,JOO • ., 
497,255,000 • " 
~:s.1~.000 • ., 
112.431,000 w • 

Total r.eoond Growth Tu:.bor ~;.nil.able tor Cutting Dur1s1& 

Affrb69 Volweh,-.e.r 
Am.U.6'b tor 
L7-l"Y8at DurlUil 

;""~r1od 
IS.1~&.ooo t\i,rt". · 
3;;.e::,7 1 ?JO '" 11 

22,478.400 • ., 
9Y 1.Wl 1 800 " • 
!SO,&~ii,400 .. • 
M,'8o ,200 " • 

18' .30 )'ea.re ot $NOnd f!O\a~ioA • • • - • • - - • - - - f11Hi9 1060,000 
AW~ &MOD4 Orowt.11 Cu1 i....,r Yeu - - - - - - - - - - - -3.JOa,ooo 

" ., 
" .. 

· To c=;,ara with the above expeo'iOd vol~ ot seoon.a ,:.ro-tb t~r 
aTatlabl.e tor euttine d.ur1ng i~ eecor.4 60 )'Gt.r outt.ina IMr1oc1 on tta 
.qu1Dal&1.t Reaenai1on, 1\ 1s wll to eUll!.:.e 1.lJo potent.inl oopiiCU.J' oz t.ha 
Rll"rnttoA tor eromng tuber. ".the groaa artta ot the :i.esanat1on 1• 
169,621. aorea ot whioh l.D,44:."4 11\0l'e& 1)1.w been aUenated, l,avi.ut; J.'1:S,15~ aoroa 
a\111 1D Ina.l.cn ownere.il1J>• ot thil ne~ l.Dll1aA area 1~1,,21? uorea 10 clasai• 
ft.114 •• toJ.'18at 1111d 'lf00dlend, w.i "J>I•l'OnAM~ftlf lt>.OOO aoree or thi• 18 1A 
--.p, pra1rte, an-d open lo4ce;,ole _p1n.o 1 sot~;. ~no.lly ,be're ia only aboUI 
140,000 aone t~t Cd be claslffld M ,rua ccar.el"'81al roreot land•• It we. 
a•Ul:9• 1u1 • reasonably oan. a1nc• the aftrB.Ge eiw quality on 1.bo com
•nl•l. toren laA411 1~ f.Jit• III, th11\ t.he roreat m.ll proa.uoe an a•rege 
ot 025 board t•, per acN JMtr anma dUJ'ing • 60-yenr r<,,et1on per1o4 • we 
law a \cnal potcm\1al annual. gl."Ol'Sth of about t¾.000.00-, teo-t ~ ennu. 
SONwr • w can only hope ,o re.eh tllb nto b1 alow d•rrr'fHJ• b7 naaon of 
tbe aer1oualy undcrawClked con<l1t1o:i ot' some 16,000 acres ot 1..ho out-over 
1en4■, ao uw., tee- annunl gl'0Wth \ho\ oan ac-tu"1.lt be expene4 1a •llo~ 
,1,000,000 bNr4 tee, •. 



~ . . 

AO't-Mll1, the •XPGOt•d e-,ro,rth dur1n,; ~ tir9' halt ot 'th• aeeont 
rola1iton tails tar below the latter t1eu:re becauae of ~he aerioua Cle-
i.,.. 1n ihe eatabl1amwn1i or i,atietactory 1'9J)rodWJt1cn by J"Nurring tu.a 
W>.1oh have burned. crn,r aora 22 ,4.00 acros one or t'!Ore tb\ea and hue 
4elqed tile atnn or reproductton on ao:.a area• 1>1 a.a ~h n.e 15-lU J'e!'il"Ce 
It 1• prir41pelly becau.'10 ct tno• tires tht."I ouch a lRl"f.;tl port1on ot: the 
o\1\-owr land.a &re un~erstocked. Gradually, cua t.hene berren arul Ull48ratoclat4 
lan4• beo<Y.:le tw.11 stoc).bd uc1 u the etf'eot■ onused t,y delk.f 1n t:» nan 
ot repl"OtlucrUon haw beclt1 00-~naa.tod 1>1 red"QCed cut• clur1114 the tirat httlt 
ot th• sec-or~ roi~tion, we caw .:--x_,eo~ tue ~·-u.!ll. 1nare:,¥nt tu !.ncrer.ue t.o 
,. point whe1-o • cut of' 60 to iO aillion i'M\ osui be aatsUlff llri:NllD.,:r 
• a auatllilw'1-y1el<l buia ~ a 111.x1i7-19ar .t0ia~1on. ;.Qeq_\&11'5& protect1oa. 
tacla \o oari7 t.b.e otd;-ovor lan4a t.hro~ too 1A1t1al per1o4 or abo\R 
t-..ntJ'•f1ve yeora after ouUiti.s t1rtt, ot Col.l:l:'M, u abaoluw •••n\1al 
\o tbe attai=ent ot \Me obJect1Y•• 



At the preaon, ·-tu,a tho propoae4 :,UHta til11t 111 t'he onl.7 area ot 
ylrgiu t.laber no~ undnr contraot. rale ot th!• Unit ic oontffl'l:,,l.Bt$G r'" 
aor.• tiM in l9tl6 01' lm'..}'1. It ldll be nttoe.PJS&.z'Y to poatpone o.ny tul'1J:.te:r 
attem.pt:i 'to t!ell the 'On1t until th& !"!ou!.Ger cru.al:: •w.t.: ;,uiMult J.,bktl Unit• 
en 00fflplete4 ~A 1,ie1"aonnel crm te nleaMd lo &3111.1Jrtor an add.i t1onal 
ilaber a.ale unit • 

T,co col!lpleta ?o!"CNt l"Jtttoer• n .!'e:,orta hnve been ~~ide on \hift Unit• 
on. 1D 1948 ~ aoother 1n l~to. 7llo ~Jo: ]}Ort1on or a:i.y tutux-c repon 
oonoemed wlth ihti prof-OM<i Dale ot the :..-:.At:c\a Unit oan bo rvQ,Uly ob\r,a~ 
trOl!l the "?ore st o:·ncer• • rie::;ona" i.nd.icat•o. in 'tile ru:i"JX>wled.gr:~t£ts ot ".tl1a 
Jr,{~"' Plcn. 

Tile rotlo procc.c.ure, 1nclUGed aa a part ot tbl r•tttrio-::nrrca 
•ror~u;t otr.:.cer•u r:er,ort• or :iovumber 15, lt-46, h:u1 be'!n acoe;rto.« tAa 
proper tor tt• par1o<i1o t\<iJust.Ii.t1m ot atual)ll68 ru\eo on iilfl 'l'ah.o~, 
Boul4er creek and r.rnno creek t.om~lne traits.· It h 11m101patw r.bcul 
the ~une-ta unit is aol.u tna, tne rl\tio _proeodure t:11il be usoa 1.0 estab
Uab the tall' me:-ke\ numpaB-9 price• tor t.uabl'.Jr on th• Unit. 

touiNJ ope:raU.ou will progreaa throwth th• ramidn4•r ot tbt ol4 
~ t1m1-r by a eyrtu ot bloci: aalectton. ran experier.ce hrilll 8holm 't.hat 
Nil atockcu .ol.and.s 01' t.Ul~r o:- n ... ~anusi.1 ~p:rov.u.ut.l.on t>i'O-Vl~e t.La t.£>ilt. bf!c.ct1ve 
t11'0 break in recent cut-o-vex- lft.D.ds. 'lh• out.ting \;ill w ciireoted w1 th respcn 
to "14th and direotio.n 1n re lnt1on to the aMCl aouroe, as to 1u:t.ure alternate 
SU'lps ot green tiabe.r and cut-owr lend, with 11e snat unbroken '11ut~ ot 
eu\-owr area 1n any .U.rect1on. ~{uob a :p.rogna requireo close coo_pernt1on N• 
iweu ,ne puroheMr ana. \hs Iild1an t;erno• and. ncoeausu .. tas \LS o...,er11tor& pre• 
N11tins a plQ ot oporti,10:u t"or oach Jeal''e 01.11i at la•°' i• t1011.t.h.a p,rio.r \o 
\lMt ,1m aei tor nariiQ& ~ plalmeel opent1oD8. 

. --, .,,. 



nase4 on exporiona• with pa.st al.iltla lt 1a amt1o1pe~a4 that a 
.111.uhna or thirty-thNa yaHrn Will bl N~uirei '° ccmplcrt.e ou1a.1.r1g on it.1• 
'?-1101.ah Uni.I. 'l'ho cra.r..e Crc.oll: \..'rt.it 1a u~1-.1ct•11 w ~quira u ~inJJr,ua ot 
'1l1rtJ•f'1n ,etira •• 1a ti. pro_posed :•eta Unit. COna14ered. re&li2i1ut'117. 
lt, la more llol.y thut. \ho at:twsl. eu\t1ng ,POrtod •111 run COl'il oloS4il;f to 
ton1 ,-.aru bec111.l88 ot tti.a coMa-rvatiYO ffllume eotimtea an'-1 ootltt Tolur• gains 
t-hrousla ero'lw-t.b <1ur1..nt~ thfi uo:it.rn-c,; ~riod.a. :a 1s also prooobl/ t.htt't ruture 
bwlineao C<Jnd1t1one w11l '1\lplioau to aaMt exteni t.hoae ot ~he pan G,uarter 
oonturJ or opertttiana on the TI.Goen ;tion, w.1ch, been..- ot c1l"c-i1J18'onc•• 
llieyond the C¢ntrol ot \i'.e oporat.ora, t.aw re11\dl"Od oont.n,.oi exteuniona. 1u· 
O"O~h ;,rea101:ione bnvs bec:i colculntEd oo.l.88rnt1Tely a,,4 6Nt e,oN l.U»ly to 
•xc•od ,:i. 1!ldioated 7iel.dn than uncor-run. 

The toll.owing 1:.ablo is 1nclu4ed to 8hoff an'tic1:pate4 YOluar.ca io be 
l'NIOT04 tna •x1a\1ns and eXT,Jeoted ttr.ber nle unit.a during ~• next tln Jelll"III 

WtT3 i :;~naul'\ Lake f,oul(!,ar C~•k 'l'al'i.olf!h crnr.e Cl'Hk ".".UDeta 

YNI' -19~ 
1950 
190G 
l~? 
19~ 
19:,9 

25 
26 
u 

)till1o~ of Feet, Doel"d Eeas_ure 
12 1.~ 28 

0 27 28 
27. 28 
17 28 
27 28 
at 28 

r-.·ro.,.,oaod.) 
--· .. t • • • 

1!0 
80 
20 

.Aft•r 195f the &rulWll o"' abow.4 l.eftl ctt and rem in a, a ooustan\ 
Um&el 0~ ot abo'4't 1tu ~-lo. W ft• P'fI" )'0&1" unt.:u. t.h@ )",1'1r l~ t:.i&OQ. it 13 e..n~ 1• 
o1pat•4 tlllt 'hi.Jiolall Unit -will be 0011pl.etod. :t 111 exvected 1.ba\ the Crtma Croak .. 
UAlt. wU1 be coi:1pl8"•d. du.rill& lv87 u"1 'tt. ;.:Wte'\G areaa cw.-ing l.i92. 

mu, ~aholu n»na E , ... Crano Cl'ffk fieoond Cl"Odb '1'~:Ak 
Teu -1983 If IQ • 13 'I& 
19M-li8'1 ao • 11 11 
l98a-l9~2 ao 40 60 
19i3-li9"1 a 18 
1990-2001 " 99 
'2003-200? DJ. ~l 
2008-£012 so 30 



A. ~l'Khi_a 7'roblu 

~'\lcally all· or \be tonstod lend •a• allot\ed tollowi 'IS the 
dM1&1ori again.Rt ,ne oontentiOA ot ~he gOft!'llillllnt 1n the c,. .. ot the Uni"tetl 
Sta,e• "'• 't'Ot".£.'17 !'ftyn& (2ti4 u::;.4~6}. iiith the O"WD&rtsh1:p orif·1rnu.ly <i.iatrib\l'tM 
U\011'! approxipatsly a,.;,w 1:tdiviuUJ\la ant pl..fUl ot 1'orea-t JU\Il,l&U!ln.t ,ru Pt'IJ
dertined to enoount.a,r aerloua p.robleas DOt uoruU7 a»1a1pat8'l by ~r• 
ot tore st properU••. 

Ono ot tto rrontest obatflcloa to th.e deTelo~~ut or • sound lonc
raDatt :p!'0€1'6• tor tho Uinault rn:i1bnB luu, been the extl"t'JNtlY' diver!litied 
OW$rahip ot' their lent.la• and tb• nonrealdent stntua or oont ot tne allot.r..ti11, 

• OlolWJ'Se Havir.a Tel47 little tribal p·ropeny and the allo'\Jl'lfin'\a bfa~ laa.r~•l.Y 
in the bAnda ot abaentee o~ra, 'there 111 yery li'ttla aQnr..un1~y 1nteron an~ ,11~ 
pr1noi:pel. OOMern. vtRa,~ cvnt1.nlllts to be, fill 1.mnt<11'!lt.tt caan ntill"ll 1"~ tho1r 
taber. ·conaeque;i\ly, 1.nere h.t.ta boea a comr\ot:.~ .,rearnure eu;rtthi \o .ilB;oM 
ot -t.ne Re-rr•~1on u-t.tmQA, 1rras.,.oU w or • 1:t.h1tr 1·o~ztry, c~~\.ld.-1 or in• 
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A Proposed Program to Improve the Administration and Management of the Taholah 
and Crane Creek Timber Sale Units on the Quinault Indiari Reservation and to 
Provide for Early Payment to the Indians who own the Allotments in these Units. 

SUMMARY 

Administration of the Taholah and Crane Creek Timber Contracts on the Quinault 
Indian Reservation is complicated by the fact that practically the entire area 
under these contracts is in 862 individually owned tracts of 80 or 40 acres. 
The problem is: 

"How can we prov:ide the allotment owners with early income from 
their timber and, at the same time, effect the orderly harvest 
of that timber in accordance with sound forest management 
principles7 11 

.,A/ 

The two goals are not compatpble. Good forest management requires that the 
harvesting of the remaining timber on these units be accomplished over a period 
of 20 or more years by a system of alternate clear-cuttin~ of relatively small 
blocks or areas, designed to minimize fire danser and provide for natural re
forestation of the clear-cut blocks. Many of the allotment owners are advanced 
in years an:d will not live to enjoy the benefits of the income from their timber 
if operations are continued as at present. 

The problem is further ca:nplicated by the fact that some 49 allotments under 
these contracts have been fee patented. Fractional interests in at least 55 
others have been alienated through inheritance by non-Indians. 

The Indian Bureau's administration of the Taholah and Crane Creek sales has been 
severely criticized by Con3reso; by the Indians; by the General Accounting 
Office and others. Measures recommended by both Congress and the General 
Accounting Office have been taken, insofar as possible, in an effort to improve 
the situation. Other measures have been initiated by the nureau of Indian 
Affairs. None of tl1cse measures has helped materially in solving the major 
problem. We cannot harvest the two billion feet of timber remaining on the 
two units at a much greater rate than is presently being accomplished. 

The only feasible answer to the problem would seem to be: 

"Conversion of the ownership in the allotments on each of these 
units to a sin:;le owner." 

Such conversion could probably best be accomp'lished throu:_;h acquisition, by 
the United States of the allotme~ts involved, wi.th provision for eventual 
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transfer to the Quinault Tribe or, perhaps, to the u. S. Forest Service, if 
such action should be. considered desirable. 

Such action would: 

1. Cost the Government nothing as acquisition and administrative 
costs necessary to accomplish the program would be repaid 
with interest as the ti1_nber is harvested. 

2. Result in improved manac;ement of the forest lands under the 
contracts. 

3. Greatly si.-uplify the administration of the contracts with 
appreciable.savings to the Government. 

4. Give all of the allotment owners early payment for their 
interests in the timber and lands under these contracts. 

5. Eliminate serious right-of-way problems. 

6. Greatly reduce the clerical workload with resultant savings 
to the Government. 

7. Reduce the cost of the Purchasers' operations and justify a 
modest increase in stumpage prices. 

Acquisition costs to the Government for the allotments under contract and for 
the timber estimated to be remaining on the allotments as of December 31, 1961, 
computed at current stumpage prices, would.amount to approximately $25,000.000. 

The cost of cruisin3 the 862 allotments involved would c.ost from $150,000 to 
$175,000. Tbis money could be recovered by withholding from payments made for 
the allotments. (Estimated at $200 per allotment.) 

Additional personnel that would have to be provided by the forestry, Realty, 
I.I.H. and Helfare branches nt the Western Washington Asency for a period of 
two to three years mi;Y,ht well require an increased budget in those branches of as. 
much as $60,000 a yenr for a total of $180,000 for the total program. Resultin6 
savings, followin0 completion of the pro3ram, should recover this added expendi
ture within a relatively few years~ Or the added cost could be recovered by 
assessment of a small a<lministrative fee char6 ed against the acquisition cost 
of the allotments. 
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'£ H E P R O P O S E D PROGRAM 

I. 9hjectives 

The purpose of this paper is to present in some detail the problems existing · 
in the adr,1inistration and management of the Taholah and Crane Creek Timber 
Sale units on the Quinn.ult Reservation and to su3gest a possible solution 
to those problems. As I see it, there are three major objectives to be 
reached: 

1. To provide for improved mana3ement of the forest lands covered 
by these contracts. 

2. To provide for greatly simplified administration of the Taholah 
and Crane Creek timber contracts, with substnntial savings to the 
Government. 

3. To provide early payment to the Indians for their interests in 
the Taholah and Crane Creek Timber Sale Units. 

II. Introduction (Historical) 

Long tenn timber contracts for sale of timber on the Taholah and Crane Creek 
Timber Sale Units, Quinault Reservation, were entered into in 1950 and 1952, 
respectively. The Taholah Contract expires in 1979; the Crane Creek in 1986, 
unless extended. 

At the time these contracts were made, it was appreciated that there would be 
serious problems involved in their administrationo With the exception of a 
few hundred acres the total area, of approximately 65,000 acres comprising the 
two units, consisted of individual allotments, primarily of 80 acres each. 
There were nearly 900 allotments in the two units and as many as 2,000 allot
tees and heirs with inte.rests therein. 

'These peopl~ wanted to realize early income fro:11 their timb<!r. The timber on 
. the allotments involved was, for the most part, in matm.·e stands. Much of it 

was decadent. Good forest management demanded that it be harvested as expedi-
, tiously as possible. 

The latest complete cruise of the timber on the units hnd been made in 1916. 
Some supplemental cruise data had been secured with c.c.c. crews during the 
Thirties. At the time the timber sales were being considered, there appeared 
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to be no immediate prospect for securing an up-to-date inventory of the 
allotments. 

Followin3 numerous meetings with the Quinault Tribal Council and other in
terested Indians the decision to proceed with the sales was made. In view 
of all of the circumstances as of that time the resulting 10113-term sales 
appear to have been the best solution that could have been reached. The 
contracts were entered into, after due advertisement, on the basis of the 
1916 cruise even though it was known that the volume of timber to be cut I, 

would greatly exceed the volumes shown by that cruise. The old cruise did 
serve as a basis for immediate sale which.was ur,:,;ently desired by a vast 
majority of the allotment owners involved and it did provide an equitable 
basis for assessment of advance payments to be made by the purchasers. 

Advance payments were made durin~ the first six years of each contract 
totallin3 approximately $2,000,000 on the Taholah Unit and $3,000,000 on 
the Crane Creek, for a combined total of some $5,000,000. This amounted 
to an average of about $5,700 per allotment. The owners of the better 
allotments received substantially more than the avera'.;e; the owners of the 
poorer ones, much less. l-itmy whose allotments are located in submarginal 
cedar areas, received only a few hundred dollars. 

A "Sale History" of 
1960. That history 
be reviewed as part 
Creek Contracts. 

these two sales was prepared by the writer on April 11, 
provides statistical infonnation of interest and should 
of any present consideration of the Taholah and Crane 

Page 11 of that report shows a total volume logged on the Taholah Unit of 
282,868,000 board feet with total stumpag<;¼ paid of $3,044,699. 

Page 15 gives similar figures for the Crane Creek of 251,153,000 feet 103:;ed, '. 
with stumpage paid of $3,130,470. 

This gives a total income of over six million dollars for timber cut and re- , 
moved as of April, 1960. As of December 31, 1961, this had increased to 
about $7,250,000. 

Unliquidated balances in advance payment accounts on that date totalled 
approximately $2,500,000. This means that as of December 31, 1961, the 
owners of the al lo.tments in the Taholah and Crane Creek Units had received 
approximately $9,750,000, or an avera3e of close to $11,000 per allotment. 

Of the total allotments in the units, a number were fee patented and not in
cluded in the sales. Some owners of trust allotments elected to withhold 
their al lotment:s from the sales. Subsequent to the sale, a nur.iber of al lot
t.ees secured fee patents and successfully ncr;otiatcd for the sale of their 
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allotments and contracts to the respective contractors on the two units. 
The contracts covering these allotments were then terminated. Still others 
secured fee patents and have either sold to third parties or have retained 
title themselves. Allotments in this group are still subject to the con
tracts and continue to be under our administration. 

As of this date there are 862 allotments under the two contracts, 49 of which 
are fee patented. The cutting maps in the appendix of this report show the 
pro6 ress of loggin:::; to date. It can readily be seen that many of the owners 
will have to wait for years for the rest of their money. 

In most cases, the money received as advance pa~nents has 
spent. Nany of the allotment owners are we.11 past middle 
not live to receive the remaining value of their timber. 
Appendix.) 

long since been 
age. Many will 
(See Exhibit Din 

Since the inception of these two contracts, the Bureau of Indian Affairs has 
been subject to severe criticism - from Con3ress, from the Indians and from 
the contractors, in connection with its administration of said contracts. 
Extensive Con3ressional hearings were held during the period- from 1955 to 
1957. Wh:i.lc these hearings were concerned with all Federal Timber Sale 
Policies, the Taholah and Crane Creek sales on the Quinault Reservation 
drew special attention and severe criticism. A report of the hearing held 
at .A..berdeen, Washin~ton on November 28, 1955, which was chiefly concerned 
with these two sales, filled 203 printed pages in the investi3ating Committee's 
report. A report of subsequent hearin6s held at Washington, D. C., in April, 
1957, devoted e:1cclusively to the sales on the Quinault Reservation, filled 
one entire-:: volume of 598 pages. 

Auditors of the General Accounting Office also made exhaustive studies of our 
procedures in the administration of these sales. These auditors continue to 
make regular investigations of our operations. 

As a result of the investigations, hath Congress and the General Accounting 
Office have made specific recommendations looking toward improvin~ our pro
cedures. Host of these rccornmendations have been carried out. We have 
initiated m!ditional actions to accomplish desired results. The basic prob
lem still remains unsolved. That problem, briefly stated, is this: 

"How cnn we secure early pa~nent to the Indians of a f nir price 
for their timber, and, at the same time, accomplish an orderly 
hnrvest of that tir.iber in accordance with the principals of good 
forest manar.;eiaent? 11 

There is no simple solution. Even if we were to completely dlsrcgard the 
-requirements of sound forest rn;ma:;ement, the market could not absorb this 
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timber much more rapidly than it is currently being lor,ged. 

With the present ownership of the lands in these units as it is, the lndians 
can receive their money only as their timber is cut. Inevitably, the last 
of them cannot be fully paid before 1986 or later. 

While the solution is not simple, it can be simply stated: 

11Acquisition of the title to the allotments under contract in 
the Taholah and Crane Creek Units by a single legal entity." 

This might be accomplished in any one of· several ways, each of which would 
require Con;;ressional action. On the followin::; pa6es I shall bring out in 
greater detail the need for remedial action and will suggest means by which 
I believe it can be ·accomplished. 
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III. ~rent Situation 

A glance at the cutting maps will show the large area still to be logged in 
these units. (Also see Exhibit Bin Appendix.) It will be noted that a 
few allotments have been completely logged, a considerable number have been 
partially logged, but a lar3e majority are still untouched except for the 
lo3:;in3 roads across some of them. On many of the partially cut allotments, 
the value of the timber removed has been just about enough to liquidate the 
advance payment balanceso In actuality, therefore, the owners of these allot
ments are in the same position as those on whose allotments no timber has 
been loGged. They received three advanc~ payments during the first six years 
of the contract involved and have had nothing since. 

Forest inventories of both units have recently been completed. The following 
table shows the estimated volumes, by species, that remained to be logged as 
of December 31, 1961: 

12/31/61 12/31/61 
_Species. Crane Creek Taholah 

Western red ce<lar 787,059 H B.H. 611,388 H B.M. 
Western hemlock 392,629 M. B.M. 263,335 H B.M. 
Pacific silver fir 94,367 M B.M. 52,255 N B .l-1. 
Sitka spruce 24,559 M B.M. 27,867 M B.M. 
Douglas.fir 32,865 l-1 B.M. --------------Western white pine 14,129 M B.M. 7,758 M B.M. 
Other 2,413 M B.H. --------------
Total 1,346,021 M B.M. 962,603 H B.M. 

It can readily be seen that production from each unit will have to average 
some 50 million board feet annually if the contracts are to be completed on 
time. He have recommended that both timber contracts be modified to remove 
maximum cutting limits in order that the contractors may produce to the limits 
of their capabilities without contractual restriction. 

Even if the maximum cutting limfts arc removed, it is very doubtful if the 
purch2sers can complete logging of the timber by the expiration dates of the 
respective contracts. Present available markets cannot be expected to absorb 
this much production. 

On both units there nre substantial areas of mar3inal stands of very low-::;rnde 
cedar. Nuch of the tir..1ber on these areas is below the merchantability standards 
prescribed by the timber contracts. On the Taholah Unit, 4,088 acres are 
classifi.cd as small merchantable, 2,615 as non-merchantable, nnd 83 acres as 
small hemlock. On the Crnne Creek, 5, 452 ?cres is classified as small mcrchant-

1' able, 2,997 as non-merchantable and 2,621 as pole-size hemlock (11 2). Consider-' . ; ation is now beinG '.;ivcn to modification of the contracts to provide for 
revisinJ merchantability standards to include this small, low-13radc timber, 
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principally cedar, at a stumpa:;e price that will make its harvest economi
cally feasible. 

Unless some such modification can be accomplished, it will be difficult to 
justify requiring the contractors to 103 some of these areas at all. There 
are trees scattered throu~h them that are merchantable as defined under the 
contracts. These may occur as single trees or as isolated groups or frin;;es. 
In many instances, the merchantable volume to be recovered would not pay for 
the roads required to reach it, even if it were high quality timber. When 
it is considered that this timber is primarily No. 3 grade cedar, it can 
readily be seen that the contractors will be extremely reluctant to log 
such marginal stands. It can be anticipated they will contend that such 
stands are non-merchantable and that they cannot be required to lo:; them. 
I foresee real trouble unless this problem is resolved in the near future. 

Since the start of loggin3 on these two units, operations have progressed in 
accordance with accepted silvicultural practices. This involves a system of 
clear-cuttin:; alternate blocks of timber progressively through the units. 
Intervening, un-cut blocks are left as seed sources and fire-deterrants until 
the clear-cut areas have had an opportunity to re-seed and until the fire 
hazard, resulting from creation of the logging slash on the clear-cut blocks, 
has been abated. The reserve blocks are to be log3ed in succeeding cycles of 
operations. On neither unit hao the first cycle yet been completed, although 
on the Taholah, this stage should be reached in 1962. 

Recent reproduction studies on the clear-cut blocks have revealed that re .. 
production is not becoming established satisfactorily, particularly on the 
areas that are predominately cedar. (See Wayne Turner 1 s report on the 
Taholah Unit, dated llarch 28, 1961. A similar report is in preparation for 
the Crane Creek Unit.) It appears that if satisfactory reforestation is to 
be achieved, natural re-seedin3 ,-1ill have to be supplemented by hand planting 
or by aerial seeding, or both. This presents a further problem because of the 
ownership status of the lands involved. 

As noted above, there are 862 individually-owned allotments included under the 
two contracts. Of these, 49 have been fee patented and of these, a number have 
been purchased or inherited by non-Indians. A somewhat larger number have 
become partially alienated by inheritance. (An exhaustive search of the pro
bate recorcls would be required to determine the number of allotments in this 
latter category, but there are known to be in excess of 55.) 

Since many of the allotments involved were made in the late twer.ties and early 
· thirties (some allotments were as late as 1933), the hcirship problem i.s not 

I as acute as on most of our reservations. Nevertheless, npproximately forty 
percent of the allot:1;10.nts are in hcirship status and on these, multiple owner
ship is the rule. There are estimated to be nearly 2,000 owners of allotments 
and interests on the t\10 units. 
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Measures required to assure that each of these owners receives the pro-per pay
ment for his interest, a<ld immeasurably to the cost of administering these 
sales. Property lines must be run around each forty or eighty-acre tract. 
Log brands must be assigned and stamped on the lo0 s for proper identification 
as to their point of origin. Brands must be recorded for each load of logs 
as it leaves the landin;; in the woods; checked and receipted for at its des
tination. One clerk is needed almost full time to record an<l file these 
load receipts, check them a0ainst scale receipts and maintain an account of 
the results. 

Logs have to be scaled and recorded by brands. Separate volumes, by species, 
must be computed and recorded for each. In an average month's operation 
there may be as many as 80 or 90 brands for which a separate accounting must 
be made. 

The posting of the individual accounts and the preparation of journal vouchers 
to effect proper distribution of the stumpage received is a full-time job for 
one clerk. Also involved, but not generally taken into account, are many 
hours of work by the l3ranch of Realty in checkin6 its records to determine 
the ownerships of the sundry allotments. Every time someone dies, .the frac
tional interests become more numerous. 

In addition to the accountin3 procedures outlined above, many hours are re
quired annually to handle the correspondence with allotment owners and their 
attorneys concernin3 their interests in these contracts. Many require com
plete accounti.n~;s of the timber cut on their allotments. 

Not the least of the administrative problems involved is that of Rights-of
way. Powers of Attorney si[;ned by allotment owners to provide for inclusion 
of their allotments in these contracts, include the following provision: 

11 
•• ; and I (or we) do also hereby agree to grant any contractor 

holding any contract hereunder and in confonnity herewith, reason
able right-of-way over the above described lands, or any other 
lands in which I (or we) hold any interest, provided I (or we) 
shall receive reasonable compensation for any damage done or in
curred throur;h such right-of-way. The Commissioner of Indian 
Affair.s or his representative shall definitely detennine what 
shall be considered reasonable damages ••• 11 

We have operated on the premise that the above clnusc in the Powers of Attorney 
constituted the purc~asers1 right of access to and across the allotments 
covered by the contracts. Recently, this premise has been challen[jc<l and 
there appears to be some question as to whether the purchasers nctually have 
valid ri::;hts-of-,-,ay over the allotments under contract. 
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I believe the operators <lo have such rights-of-way, but this still leaves 
the owners of allotments that are not under contract, with no legal access 
to their allotments. The road systems that have been developed and that 
will be developed, by the contractors may pasi within a short distance of 
such allotments. Before the timber can be removed from them, the owner 
(or owners) or the purchaser of the tiraber must secure a right-of-way over 
each allotment between this property and the nearest public road. :,cquisi
tion of such right-of-way could be so burdensor.1e as to make it impossible 
to effect any sale of timber. 

If rights granted under the Powers of Attorney should be ruled as not con
stituting valid rights-of-way, the situation would be chaotic. The task of 
se.curing formal rights-of-way over 862 allotments for some 400 miles of roads 
would be enormous. Even though it should be ruled that damages were limited 
to the value of the timber removed to clear the rights-of-way, the cost of 
acquisition would be excessive and time required to secure ,;onscnts of 
owners would run into months and p1.·obably years. 

One solution being considered is for the Government to acquire formal rights
of-way over all main lo3ging roads, with recognition being given to prior 
rights of the contractors during the life of the timber contracts. This 
would assure continued access throughout the area, following completion of 
the contracts, for forest protection and management purposes. It would also 
make. it possible for owners of timber not under the contracts to use the roads. 

(Difficult and costly as such a progrruu would 
taken unless a better solution can be found. 
offered in this memorandum should be adopted, 
be eliminated.) 

be, I believe it should be under
However, if the suggestions 
the need for such action would 

As mentione.d above, forest managerr.ent on these units calls for the orderly 
harvest of the old-3rowth timber by a system of alternate, clear-cvt blocks. 
This system provides a substantial measure of fire protection by maintaining 
barriers of green timber between slash areas. It also maintains seed sources, 
bordering the cut-over blocks to provide for natural reforesting of the logged 
lands. 

fl / Snags are required to be felled in the cut-over areas and recently we have 
undertaken to reduce m~cessive slash accumulations by burning. 

These practices are all good but they do not 1;0 far enou0h. As stated above, 
recent surveys of cut-over lands on the Taholah and Crane Units reveal that 
mnny of the cut-over areas, particulnrly the areas of cedar slash, are not 
restocking satisfactorily. Supplemental seeding and planting is necrlcd if 
these cedar areas are to be adequately reforested within a reasonable time. 
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~n the past, it has been held that Federal funds could not be used for planting 
trees on individually-owned lands, and such planting has been restrict.ed to 
Tribal forest areas. We are presently requesting funds for plantin3 on allotted 
lands on the Quinault Reservation, hoping for a new interpretation as to the 
legality of using appropriated funds for reforesting individual allotments. 
Without such an interpretation, we cannot achieve desired result;s in the 
management of these forest lands if the present ownership status is maintained. 

We have encoura3ed allottees to take advantage of the assistance available 
through the-A~ricultural Conservation Pro0ram to reforest their cut-over lands. 
A few have expressed interest. None has proceeded with such a program even 
though we have offered all possible assistance to any who wished to undertake 
it. 

The owners of the allotments under these contracts are becoming increasingly 
unhappy with the situation. They have own.ed their allotments for years. 
They entered into these contracts for the sale of their timber in order to 
realize an income from that timber. The advance payments made during the 
first sb: years of the contracts kept most of them satisfied for as long as 
the money lasted. That money has long been spent. There can be no more for 
any allottee until his particular allotment is logged. 

Many of these people are advanced in age. Some will wait another twenty years 
or more before they can receive the remaining payment for their timber. Many 
will not live to enjoy it. 

t 
Each one wants his timber lo03ed now. He cannot understand why only a corner 
of his allotment is logged and he has to wait at least ten years before more 
of his timber can be cut; or why a logging road passes through his allotment 
and none of his timber is taken except that necessary to clear the roadway. 
Literally thousands of letters have been m~changed with allottees and heirs 
and their attorneys since the inception of these contracts, concerning this 
situation (see samples in Appendix, E:{hibit D). Our replies rarely satisfy 
the allotment owners. Hhen a man past 60 is told that it may be 20 years 
before he will receive further income from his timber, he can hardly be blamed 
for expressing dissatisfaction. 

We have explained the situation throu;;h the medium of the Quinault Newsletter. 
nnd in endless correspondence. The letters continue to come. When we are 
unable to provide replies that satisfy the writers, they frequently appeal 
to their representatives in Con6rcss, to the Secretary, the Commissioner, or 
even the President of the United States. All such correspondence finds its 
way down throu0h channels to the desk of the Forest Hanager who must then re• 
port as to the circumstances in each case. 

These pressures tend to have nn ndversc effect on forest management. When• 
ever feasible, adjustments are made in cutting plans to take care of hardship 
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·cases. This usually cal lo for a compromise with our concepts of good .mana6e
. rnent. We may be subject to professional criticism for such compromises but 

it is difficult to deny requ<2sts from these people when we know they are in 
real need. It seems we must continually balance professional forestry re-

l 
quirements against human requirements and frequently, humanitartan considera
tions outweigh the r<!quirements of good fon~st management. 

Demands by allottees for complete accountings of the transactions involving 
their allotments add apprcci:1.bly to our clerical worklond. There is no 
question that they nre entitled to these accountings. Every owner of an 
allotment or interest is entitle.cl to such, but if all demanded it, additional 
clerical help would have to be cr,1ployed to render the service. 

IV. Proposed Solution 

The only real solution to the many vexin;; problems outlined above is, in my 
opinion, consolidation of ownership through acquisition of the allotments, 
either by the United States _o:r by the Quinault Tribe. This is not a new 
idea. Before either of these contracts was entered into, a number of pro
posals lookin3 toward such a 0oJ.l were considered and abandoned. The idea 
of a co-operative was advanced, but found little response from the allottees. 
Tribal acquisition was considE~:red. The Quinault Tribe apparently was not 
interested at that time. 

Acquisition by the Forest Service and even by the Park Service was reportedly 
proposed. Apparently, no one supported such proposals. 

I believe a re-exwnination of some of these proposals is in order. There 
would appear to be three general ideas to be considered: 

1. Acquisition of allotments by the United States. 
2. Acquisition of allotuents by the Quinault Tribe. 
3. Establishment of some form of conunon ownership through 

incorporation or fonnation of co-operatives. 

The last named idea does not seem to be too promisin3. There arc over 2,000 
interests in allotments on these t·wo units. Since some individuals have 
interests in two or more allotments, it would require considerable detailed 
chcckin~ of records to determine the exact number of persons involved. The 
numbi?.r is somewhere between 1,500 and 2,000. These people are located through
out the United States nnd Cc1n,·,da. The addresses of many are unknoun. To 
bring any substantial nur-aber of. them to;;cther for a meeting would nppear to 
be out of the question. To itandle the mntter by mail would be an endless 

'\ undertaking. Finally, in view of the reaction to such proposals in the past, 
it is hichly probable that only a very small minority of the people concerned 
would be interested in any suc.h progr::uu. 
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The second idea may be entirely feasible. Heretofore, the Quinault Tribe 
has shown Httle interest in acquisition of additional lands, but there are 
indications that this is no lon3er the case. It would appear, however, that 
before the Quinault Tribe should tcike any action toward the acquisition of 

I 
real property from which future income is to be derived, it should first 
establish an accepted list of its members and take such steps as might be 
necessary to enable it to function as a corporate body, representing such 
members. It might very well take a number of: years to accomplish this. 

This brings us to the first sugzested idea, which would seem to be the only 
one whereby the>. proposed consolide.tion of m-mership could be accomplished 
expeditiously and wj_th:tn a reasonable time. 

I make no attempt to prescribe specific pr?cech1rcs for the implementation of 
fuis idea. I do suggest the followin3 general steps that would appear to be 
logical: 

1. Consultations with the; allotment owners throu~;h the Quinault 
Newsletter, co:r;..·espondence, meetin:;s, and personal contacts. 
I believe a substantial majority would favor the idea. 

2. Consultations with the contractors to afford them an 
opportunity to present their views. 

3. Conferences within the Bureau of Indian Affairs to fonnulate 
the program &.nd to prcp2.re specif5.c proposals for presentation 
to Congress. 

4. Enabling leg is lnt ion by the Congress, together with adequate 
appropriations for getting the job done. 

5. Implementation of the program. 

The first step would perhaps be the key one. Every reasonable effort should 
be made to reach every owner in order that each would have an opportunity to 
express his views. If D. substr.:.ni.:ial majority :.hould favor the proposal, 
then the other steps should be unde~taken. 

The second proposed step would be a courtesy to the purchasers. Their accept
ance of the proposed pro;;ram would be desirable, but not essential, as long as 
the terms of the timber contrc>.cts "1.;ould not be affected. Actually, the con
tractors could be expected to endorse the idea os its adoption would materially 
simplify their operations and would permit early liquidation of the still large 
balances in their advance payment accounts. 

Step No. 3 would call for a rncetin~ of minds within the Bureau itself. We 
should be in a position to agree on the le~blation needed to accomplish our 
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goals. I am primarily concerned with those goals set forth above: Improved 
Forest Management, Simplified Contract Administration and Early Payment to 
the timber. owners. From the standpoint of the over-all Bureau Program,. 
other goals may be desired. 

I 
Eventual acquisition of the allotments by the Quinault Tribe, or perhaps by 
the U.S. Forest Service, may be desired. Public sale of the cut-over lands 
upon compleUon of the contracts would be another possibility. Expansi.on 
of the program to make possible the acquisition by the Quinault T.:ibe of all 
trust lands on the reservation may want to be considered. (If such an ex
panded acquisition provision should be included, I would hope that the 
legislation would provide priority treatment for allotments in the contract 
interests in allotments that are still partially in trust. 

A determination will have to be made concerning administrative fees to be 
charged the allotment m-mers, if any. (One su3gestion that I believe merits 
consideration is, that allotment m-mcrs be chargad for the actual cost of 
cruising and appraising the allotments but that in no case shall such charge 
exceed ten percent .of the value of the timber on any allotment.) 

l If this program could be presented to the Congress with the united support 
of the Indians and the Bureau and Departmental officials concerned, there 

I should be every chance for its enactment into law, particularly when it can 
; be shown that the Government's investment will be recovered with interest; 

l' better forest management can be achieved; simplified administration of the 
contracts will result in appreciable savin::;s; and the allotment owners will 
benefit immeasurably by receiving early payment for their timber. 

The fifth step should be undertaken immediately upon passage of the bill and 
appropriation of the funds required for inventory and acquisition of the allot
ments. A major requirement to accomplish this would be to secure inventories 
of the timber on each allotment in the two units. This could be done by our 
own staff, but unless we should employ a large temporary staff of cruisers, 
the time required would be too long. I would propose dividin~ each of the two 
units into two parts of approximately equal size, making a total of four areas 
to be inventoried. It would then be possible to contract with reliable firms 
of Consultin3 Foresters or Forest Engineers, with a separate contract for 
each of the four areas, with such contracts to be completed within 18 months. 
Our own forest inventory staff would check all cont1·actual operations to 
assure that contractual requirements were being met, that cruises were within 
the allowable limit~ of accuracy, etc. 

As inventories on specific allotments were accepted, the acquisition program 
could be started, This is the point where the other branches of the A6ency 
would come into the program. 
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Realty, I. I.M., and Welfare would have a greatly increased workload until 
such time as the program could be completed. Advance planning and budgeting 
would be essential j_f the .total program was not to be ''bogged down" at 
this state. 

I would hope that the entire program could be completed within three years. 
To do this would require the co-operation of all concerned Branches of the 
Bureau at all operational levels. 

While I have assumed that most of the allotment owners would avail them-
, selves of the opportunity to convert their allotments to cash at the earliest 
• date possible, it must be anticipated that some will not. There may well be 
/ some who have no immediate need for money, who will prefer to keep their 

(

.. allotments in their present. status under these timber contracts as a reserve 
for their old age or as an educational fund for their children or grandchildren. 

In such cases, ~ction should be taken to acquire such permanent access rights 
as might be needed over the allotments retained by these people. This situa
tion would bring the Branch of Roads into the program. 

Certainly, the proposed program would represent no small undertaking. It 
would require the all-out efforts of all concerned to carry it to a success
ful conclo.sion. I believe those efforts should be made. 
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V. Conclusion and Recommendation 

We in the. Forestry Branch at the Western Washington Indian Agency hnve been 
attempting to do the impossible. We are expected to accomplish good forest 
management on the forest lands of the Quinault Reservation to the satis
faction of some 2,000 individual timber ovmers and, at the same time, to 
provide each owner with a regular income from his 80-acrc allotment from a 
crop that can only be harvested once in every sixty to eighty years. In 
the circurc-,stances, I believe we h.:-.ve done a 300d job and are doing an in
creasingly better job. Eut we h:e.ve not accomplished the impossible. 

If the action suggested on th8 preceding pages could be accomplished, the 
job would be removed from the realm of the impossible and we would be free 
to proceed with efficient administration of the Taholah and Crane Creek 
Contracts in strict accordance with the principles of good forest management. 

My only recommendation is that serious consideration be given to the material 
presented. 

March 30, 1962 

A i-v ✓,?/JPvlr-t.1 
mW. Libby (7 
rest Manager 
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Nowhere in the World is there a fi-i:mer f.:ictm1l record of ho;,; fo1..-cstrv 

tha·n is avaifablc for the United States. practices affect soil and water 
Forest Service rei~earch has led in ~i:ost of these inv2sti,:_;;:itions, but 
other Federal and State agencies as_··well as th:! universities have con
tributed important new knowledge. Forest Service research concerning 
forest influences on water resources bcian about 1910 in the hJerican 
South,1est, about 25 years later in the Southe.,st. By 1965, no region 
in the United States hc1ving significant forest resources was ,dthout 
Forest Service and university research programs designed to sho'J ~oth 
good and bad effects of man's uses of the forest on soil and water 
resources. A pattern of relatively consistent results has e~crged 
from this accumulation of information. 

Effects on Soil .. 
Erosion before wooc1. products h2rvest 

Soils are well prote~ted from e~:osi_on by dense Gtrands of mature 
trees, but even under these conditions sane loss <loes·occur •. Erosion 
is a normal geologic process even in uncut forests, ~□ st active wh2re 
annu,31 precipitat:Lun ranges fron 15 to 30 inches i,cr ye.~1,: (Figin:-e 1). 
Forest vcgctatio~ tends to be sc~nty and dcveiops slo~ly in these 
se1ni-arid cli1:::.1t.c~s. \·li-tl1 iucrec:-~si11.g 1~oistur;...~) vc~!-;C?t.:iti.on ten~-:~~ ~o 
:l.ncrcase i11 dcn.sit·y a1·1J ·viBor. ~~_en c22nu2l pY2ci~-;it.?:.t:5_c)n e:-:c;;::c~cis 
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increas~ng precipicati0n ~ore ~ater is av2il2~lc to erod2 soiis) 
but losses remain nt a relatively constant level because vesctation 
grows. r:10s t vigorously and densely in wettest regions. 

Some genera1.izations are possiLle concerning 1:,easurerr.ents of soil 
loss in moir;t clir:1::1tes regions that include~ m1ch of the for,:,st J.and 
in the United States, and wost of the corc:,:erci;iJ. U.,:,oer p::.-o.Juc:inr, 
land. Erosion rates up to O .1 ton per 2cre pe·c year mt,.st be; ~ccC:pted > 

even in-·t1~-oid-·f-ro'.vth for~st. This ni)-;-oeconsTcle:?ecf t:h-r~ ·geo10;ic
nor1:1 for r~oist cliru.--ite for.est end it probably varj_es frot;1 less than 
0.05 t<1n to 0.3 ton p2:r ;:,ere ptcr yco.r, (1'°:'pc,Hli:1g on r.;eoloz:y, soil, 
climate, and vcget,.:.t:ion. /-Jthcn!fil toa:c; p1c:r :::ere :ir:';)Jic::: t! unlforn 
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cl:L!!J;1tc forest except th3t cro~;ion rates thE:re are al'"viays li:i.g::,·.r. 

5.fl 
-· 

_c.1.i .. tn:1_t_~JL __ i_~;. to __ t: V() j q \lj. ;_' ,~ u rb / ng Ll1 ~ [ r_·: Ll :J~~ rJ '.' ~· G;~ t ~·t ti_ c:1 C: 1c::-:(• t 0 

-1l t~.~~~:'._i'.lff - ().1.~: r l .. J (! J :-: . 1 h C k j n r_] ~ s .-l_ :·; ... -~' () r dv ,c•. ,· .• ·;_Ly c,[ t re,:.>~~ Ii.~;.~; J ·i_: :. 1. C 

:i.nfll..'.c,n_cr. on '.,oil etodiblJ.:i.t•/, ;;_s l,)i1;-_; iJ.:, tlt,c fu··,:t :,:oil ,.:'.i::cr·,1.-, . -

Snn1c:~ II- }J~·.Crl.c, ;~,,:..,rtJtc~r~.-tcrc lt,rl~~~t 1::-·.1jeri~r,t-·•·:i_ ~)\-.;:ri~_:itl l T'ir.•1)cr · 
=.-1.1:J \..'atcr:~hl:d L·~l.:.J-f:1 t:t11~y ,, }-'.~~l'~(:~t~i, \;· ... :,:: '/ir:·~5 ;-,·.! ...... 



. 
_/ 

/l' 
! 
! 
; 

/
; _____ _ 

remains relatively undisturbed. Forest soil is virtually armored 
against erosion by surface accu:nulati::.,ns of fresh as well as de
composing leaves and t~igs, rangi1~g from three or nore tons per 
acre in southern latitudes of th2 moist clim::ite region to 12 or 
more tons per acre in the North. The organic cover is replenished 
annually by litter fall at rates from 1 or 2 tons per acre. But 
tree cove~ mfiy be too sparse in drier regions to produce nearly 
this much litter. There, the litter cover may be interspersed 
with grass or even a stony soil surface. 

The soil surface cover is the key to minimizing erosion on nonchannel 
• portions of forest 1,·atcrsheds. Litter, -minor veget£tion, and stones 

absorb the entire kinetic energy of falling rain, thus preventing 
compaction and sealing of the surface soil which usually occurs when 
l;'ain beats down on soil unprotected by a surf2.ce cover. Furthernore, 
water infiltrates rapidly when deep and permeahle soil lies beneath 
this cover, at rates far cxccc<lin3 rainfall intensity. Infiltration 
rates of 50 or more inches per hour arc common in noist climates 
while rainfall intcn:;ities _of morc_ __ than_2_ inche:s per hour are un
common I For the simple physic.al reason that rain almost always is 
absorbed into moist climate soil faster than it' falls, most forest 
hydrologists hold that surface runoff_ or overl2:d _f1oc'7 rarely occurs 
in these regions.: Lacking overland flew, there is no rr:echanisn to 
detach soiJ. particles or t'o tra.nsport them across th~ fon•st floor. 
Only th~ strenm channels I unprotected by lit tcr, aJ.,..,0 2.y3 provide si t2s 
for active soil erosion in the undj_sturbed forest. Infiltration r2.tes 
sometimes are lower in se;:;1i-&1id cJ.fr:at:c.:s 2id o·,c::.-l&nc: :lo:, is ..::=.i:::-e: 
coir.mon. 

But water storage capacity of the soil profile, particularly in wet 
weather, often {s insufficient to contain all of the infiltrated 
ra:i.n. Under these circumstances, the absorbed rain moves laterally 
through the soil to streams. Forest hydrologists generally agree> 
where there is adequate surface cov_§_r 0:1 deen a:-id _pe1::w~?EJ~~<_:>_i_!L 
that complete absorrt:i.on of precinitation 2nd j ts suosc~::_},t 1:;ove
ment through the soil accounts for most forest streamfl0·,..r, during 
as well as between storms. 
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Figure 1. In climates sufficiently wet to grow forests, erosion tends to 
decrease with 1ncrcasln,; prcci i1ft:Ll tic,1, a sec~r.,:f ng .:1noL:::ily. "'Eros Ion -rs r;:ore 
directly correlated with vi~or and d0nsity of forest vegetation, both of 
which tend to increase with increasing precipitation. Moisture is scarce 
in semi-arid climates, often occurring as snow or winter rain 'With virtually 
rainless summers. Often tt is insufficient to $i.1pport a· dense· and vigorous 
forest vegetation. Note th3t erosion rates decrease by about half as rain 
increases from 15 to 30 incl1es p~r year. Precipitation in moist cli□2tcs 
may occur as r~in or snow and tends to-be evenly distributed thro~ghout the 
year. Note that erosion rate holds almost constant when rain is o·.;,•er 30 
inches per year.· Most forests east of the 100th meridian are sufficiently 
dense and vigorous to qualify as Doist climate vegetation. So are most 
forests of the Pacific Coast, interior Alaska, and those growing at highest 

·elevations throughout _the Hcstern United States. 
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Erosion caused by wood prod~cts hnrvest 

Although the distinction seems aca<lcmict it is useful to separate 
effects on soil erosion caused by cutting trees from effects caused ) 
by the harvest of timher products. ()n lcrnd sloping less than 35 (70~6 
degrees there is no evidence that tree cutting--even clearcutting-
accelerates soil erosion nuch above geologic rates. Tree cutting 
does not significantly compact th~ forest soil, and it actually 
"G1ds to t 1''"' ]-'• t-~ • ,------.,· T., "''Ol."l c1;,,:,•·--c~ n,, .. ,;-;:::-~·1 ~"'>"" 00 t-,t-i·o.., O .1.~ •. l.1. .... t-1 ----V~·t...:._ • .i.J.;. .. , .. 0 .,.i..1,0.(.~L.,I.__ . ..;;,) ... c..~, .... 1..- .... (...:;.1,_b.._ U'- •'-

ordinarily is so rapid and prolific, that a cornplete,shrub and 
small-tree cover regrows within 2 or 3 years. Seeding or tree 
planting may be needed to revegetate cutovcr land ZJ.dequately in 
semi-arid climates. On land sloping more than 35 degrees, tree 
cutting can lead to various forr.;s of landsliding that severely 
accelerate soil erosion rates. This situation is easily dealt 
with by not harvesti11g wood products from unstable slopes or by 
cuttj_ng only a few trees at a time. 

Timber harvesting--logging--is another matter. -..Ill:.a~ing wood 
products directly acioss the forest floor disrunts its protective 
surface cover, exposi_!1g and co:-:ii?_~':~!-~&.._!:_~e urii<?.I..-!.r_in_g rr-.ineral soi 1_ 

f,O that overland fl~.:::~ c~n occur. The resulting erosion is most 
damaging on stee:p slopes and wet soilf;. · Where soils arc neither 
steep, wet, nor nc~r strea~s, soil erosion is nogli8ibly increased 
by draggin;:; logs. _ The nnm1al lj t tor fc:11, ~:o:i 1 frcc-zi1..:s__ 2nd th2wir.g_, 
apd veg_g_tative _ _rq_;rc'1th_usual1y_ co;:-.bine to rt"'store hydrolo 6ic p~-:---

~~~~~-ff /:~·c ~~1 ~ ~- ~~1 ~\~ ~-!~: ~~ ~ri~~-~~~ t ~~~ c~~:·:~ [ :-~~---~~~]-~~-~ i~; ~ e ;: f¼:; ~ i r:g 

takes much Jonf;cr in fc,rests in scr:ii-c"irid clir:3.tes. Cables, 
ballons, or helicopters may be u:sed to minimize erosion.in all . 
of these areas. 

High erosion rates often occur on temporary access routes and skid 
trails, exposing and compacting as much as 15 percent of the soil 
surface. or alrr:ost l of every 7 acres on harvc,.st sites where trucks 
and_ rubber-tired skidders are used. Skid t:rai_l ero,;ioP has no -- . 

relation to selection cutting or clc~rcutti~g, indeed sometimes 
..:..?uch erosion is most: .severe durini sclectj_or, cutting because of 

more frequent u~e of roods. Methods oC--io 0ging and access route 
managemc:nt that hold ~;oil losses clo::e to gcolor,ical rates are 
simple and well known: 

\, 



1. Do ~ot log in streams. 

2. Build the least temporary access routes and skid trails 
possible, avoiding steep and unstable slopes. 

3. Locate ~ccess as far as practicable frort1 streams. 

4. De~ign all access routes carefully. 

5. Apply erosion-control nrcasures as needed. 

6. Revegetatc all temporary access routes as soon as possible. 

Most soil-erosion problems relating to ter.~porary access arise when 
these rules are not conscientiously applied, often because lo6gers 
perceive little need to minimize soil losses. Professional engineering 
reduces these µ_·oblems on Forest Service system roads but improved 
capabilities are needed for quantifying roQ<l sedi~ent losses under 
diverse conditions. 

Nutrient losses caused b_y _ _:?9_?d pr-od11c t"s harvest 

.Rather good estimates of n11trien~ losses incurred by removal of woGd 
· products from i ntcr,.s ive:.1 y lu,1,,2.ged for2s t '»'C:re av.:i i lob le from Europe 
before 1900. These resu]ts &nci tlicir implications, well known to early 
American fo,:cst:crs, h;:;.\'C. bcc:1 bo:::-r.b out 2c.d reii1.~.d in ~,,oc1('rn ~:tuc1-5..cs. 

Wood products h.:1rvest nccesr:ari1y rer'.'.ovcs nutrients fron trc tree 
grow1.ng site. Nitrogen and mineral content of bark and wood is 
greater in hardwood than in conifers, is least in pine (Table 1). 
Losses of each nutrient are about proportional to the amount of wood 
harvested, with largest losses associated with fastest growing hardwood 
trees on the most fertile soils. Actual removal of nutrients in conventional 
harvest of conifer wood and bark usually is within the r.J.ngc of 1 tu 
10 kg./ha. /yr. for the major elemen-ts. The following tabulati'on provides 

JI' 

an approximate comparL~on of the annual balances for some major nutrients 
in hardwood stands. Sirnilar data are available for coniferous st.::nds but ---
their biomass usuaily retnins lesser amounts of nutrients than do h~r<lwoods. 

I· 

!. 
I. 
l 
t 
1-- . 
r· , 
L-, ,_ 

' . 



i 

Annual nutrient 
disposition 

Input into the 
forest soil l/ 

Retentidn in the 
tree biomass Jj 

1/ From 

JJ From 

N p 

55 4 

30 2 

North Carolina 

Belgium 

Nutrient clcnents 
K Ca 

kg. /ha. /yr-:-

33 113 

16 74 

:Adaptep. from "Forest mana8ement and nutrient cycling in eastern 
hardwoods 11 by James H. Patric and David W. Smith. USDA Forest 
Service Research Paper NE-324., Upper Darby, Pa. 12pp. illus. 

~ 

23 

6 

Sources of nutrient inputs in the above tabulation include rainfall, 
canopy drip, strcamfiow, and litter fall; they.do not include the low 
level of nitroicn fixo.tion cha·ractcrj_stic o:f the forest or the con
stantly on-going process of mineral \,cathering. The whoJ.e-·earth r.:J.te 

f l d .,,, -.r·, •-J·•n ·· n •"' ~c- t ·,,,~ t •d ~ !· ·2 7Q :. r- /l Cl / ' ,r·i th •.•c:>, t 1 0r • " 0 DC roct. \.t.3L ,~rino lo c..., J .... ..1 C u~ , •·•c• L .• )r. > 1--., ,.,.a ,) __ inc, 
in New Hanphsire cstir:iatcd to release fr kz. /ha. /yr. of potassit:::r 2:-,.d 

8 of rr.a13ncsiur;!, r:utricnt Josscs o,:::c";j0:--c,cl by cc..r:vcntirn,::1 ,,ood 
products harvest Dppear to be \1c.11 witJ1jn tl!e rc:pJ2ce,:,c::;.t rat2s of 
most forest soils, even apart fro□ atmosph2ric replaccDent. 

Table 1. Es tirriated quantities of 'mineral nutrients removed in all 
stemwood and bark by intensive thinning plus clearcutting the main 
crop at 100 years. (From a compilation of blder European data). 

Kind of tree Nutrient (!:,-,./ha. /yr.) 
CA K p 

• Pines 279 104 ~ 20 

Other conifers 566 277 39 

Hardwoods l, 1, 34 326 64 

Adapted from reference 11, 



There also is gre3t concern th;it heavy cutting, p,:i.r~icularly clear
cutting, will accelerate leaching of soil nutrients from forest 
land. The h·eaviest such le;:..ching reported, nitror;en and c2lcium 
amounting to 2 and 4% respectively of the total ar~ounts in a 
podzol soil, occurred 2 years after conventional clca~cutting in 
New Hampshire. Losses of this rna3nitude have not been reported 
elsewhere, regardless of harve3t nethods use~. These losses too 
are replaceable by wPathering and atmospheric inputs long before 
the new tree zener.:ition h.::i.s rq;rmm (sec reference J 1). . In r: . .,ist 
climates, the new ~E;_neration of sn.::i.11 trees, after pcrhar,s 3 years 
of regrowth, seems as capable as former mature stanJs of fdrc
stalling accelerated- r;::ites of lec1ching from cutover land. Recovery 
rates probably are less rapid in the serd-arid clil.1.ates. 

An alternative interpretation of the well-conducted research at 
the llubb_ard Brook Experh1ental Forest in Nc:w Hampshire may be useful 
for those who are deeply co:1ccrncd with the spectre of accelerated 
nutrient leaching. Results from these studies first ;:ippeared when 
~ublic criticism of clearcutting was arising; tl1e results from 
Hubbard Brook were and continued to b~ used to support such 
criticism. But the ;reatment used vtis not cle~rcutting, it was 
deforestatiori. All vegetation-was cu~ and allo~ed to ~ecay on a 
39-acre watershed. Reproduction was spr.:1yed \,':L th herbicide for 3 
years to prevent regrowth. An accel2rated outflow of soil nutrients 

.accompanied this trcat~ent but t~2 outflow returned to essentially 
pre-cutting con2itions about 2 years after rcgro~th i1as pernitted. 
The lluh11-:-trd Broo1:. result~~ fr:equ-::'.ntl:,1 ctre ur;,:_:,.")rst0~JJ. ~s e_-...... id2;1cin2: 
that soil r.; te 1,·:lli ty th rr•ci ten.c; to , £ 0l lc,~-~ . ar 1;: but · Lh::: 1::c>,; t c o;:,s (' rv2.
t:i, ve for.est cutting, 

Too little is made of far more useful implications of the Hubbard 
Brook study. By .cutting the forest and preventing regrowth, we 
gained, for the first time, some insight into the enormous amount 
of nutrients avaiL:iblc to a nei-l generation of forest trees. The 
cuttinp, and herbicicle treatment was, in effect, a planned disaster. 
Consider the events that follcwed--greater soil moisture, increased 
soil temperature, better aeration, and increas,~d chemical and liio
logical activity in the freshly exposed forest floor. Fallen trees 
and foliage decomposed to augwent nutrients also being released from 
dec.aying litter. Given non,::l forc-st conditions, these e·y7e.,-1ts ,-,ould 
provide optic3l nutrition for seedling and sprout ·growth. But pre
ventine rcr,rowth with herbid des pn~ventc:d all nlltr:i.ent uptake ?.nd 
some of these dccay-rclease<l materials were lost from the ecosystem 
via streamflow. .----
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We interpret these results as evidence, not of danaginF, loss of soil 
fertility accompanying tfr1bcr lwrvest, but of a surviv.:il r.,echanis21 to 
assure vigorous rer,ro•.-,th after <lisa,,ter, ;.;l1ct:hcr t";m-causcd or natur.:1l_. 
When a pioneer stand fin.:illy was c1llowed to develop at Hubbard Erook, 
substantial loss of soil fertility ceased and nutrients were store:d in 
pin cherry for subsequent use by the more pcn!ancnt sumd that followed. 
This expf:riment thus demonstr.:ites a 11shot-in-the-arm" effect following 
disaster, in which raassivc nutrient· releases probably stimulate re
forestation. Lesser nutrient releases probably stiQulate regrowth 
similarly on land under more conventional forest maoagement. 

Tree limbs and roots remaining on-site after conventional wood 
products harvest provide ir:1portant sources of nutrients for re
generating cutov2r stands. Whole-tree harvesting for pulp~ood 
may utilize both of these nutrient sources; it is coQing into 
vogue, and stands so ti!anaged nust be uatchcd closely for symptoms 
of nutrient deficiency. Should reduced tree growth or other 

. nutrient probleras develop, t1ost of then are curable by modified 
cutting practices. A £cu arc curable by fertilization, although 
this practice is kno•,:m to increase chemical loadin6 in streams. 

_In view of its incrcasinr; co.st and of l:or}dwid:,- food and e,:c,.·gy 
sho:rtagcs, forest fert:i).;1:_z2.~_ion m2v never be nr2r.:ticcd \-:ic1el·r. 

~er--grazir,~L-~a_rc~~-~:>_J_c:igg:i~ng, -~-r1_d __ h~~yy_r_~c_r~c1_t:J:o_n -~f-~_e_~ _ ~is!-"_u_.p_t __ 
the prot~c~_~,:~·~_s,_~E.rc;:~_c:..s.QYC~r_j_ thereby cx:ws1.ng the unc.lerlyu,g 
mineral soil to erosive action by rainfall. In addition, ~uch 
forest r.rL s cs c~-; c U:1t? c1 ct th c n j_1; ~:,.r D l ~: c) l. l 1 g 1· t·.:-: 'C. J_ y r 2d uc 5.r~g ::.!1-

f il tr a ti on i:atcs. Soil_ cxpoDure ~,Hc.1 cor1_;):,ctic,1 al;,a:ys le;;(; t:o 
or worsen overl~~,d £J.ow and acccler;itcd cros_i-.c•n. 

Severe fires expose large expanses of soil to erosion, although 
such fires are rare in !'1ois t climates. Research to date suggests 
that controlled burning increases erosion somewhat over geological 
rates, but the accelerated rates seldom persist for ~ore th2n a 
few years. Burning does, even under control, alt~r forest rarn
position. Hore research is.needed to unclerst<lnd tlie f.q,.11 role of 
fire, but it is increasingly clc2r that most burn:i.ng in rwist 
climat~ forests has little effect on amounts of soil loss. 
Wildfir-:. can enormously increase erosion rates in semi-arid 
regions. 



Effects on Water 

Given about 45 inches of prccipitction c:.nm1ally on mature forest, perhaps 
5 to 15 inches never reached the soil: it is i.ntc-rc~2pted on foliaee., 
branches, and lit~er, then evaporated from these wetted surfaces. Of 
rain that does ~nter the soi 1, perhaps 15 fo.ches is sul.isequ2ntly ls:>st~y_ 

I 
I· 

transpiration, the evaporation of soil moisture through the !:oliage. ~ 

. Some infiltrated w2.ter seeps into bedrock, b 1Jt the b<:,lnnce ordinarily be- (\or?;., 
comes strearnflow. 11ms strc:1:nflow is the remainder from p::ecipitation <:~K t 
after all other losses of ,,ater he.ve occurred. The actual amounts in f/\'<e_()..,' 
this water-balance vary from place to place, but the principles apply 
universally. 

When the moist; climate forest is cut, both the interception and trans
piration losses decrease. The Conserv.:1.tion-of-l-'.ass Law applies; and, 
as these evaporative losses decrease, streamflow increases accordingly. 

'But evaporation never is eliminated, so streamflow never increases to the 
ft.ill amount of evaporati'Je demand.. Stre:a..rnflow increase~; 2rc proportion.?.l 
to the severity of forest cuttinr-;_ 2nd_ cle.:1.rcutU_n3 Cc:usc.s r:12:-:inrllc.1 first
year increase~ r'1.nging iro::1 0 to 1-8 incht:s. Stre::~~:1flo-:-1 a1.,12ys clec~·2ases 
as regrowing fores ts re t:urn ,~·;apor~. tiv~ losses tc beJ:ore-cutti ng levels, 
a process that may rcq11irc only l' year after parti6l cutting to mo~e than 
10 years after c lc~i rct1t tin3. Firs r-ye:1r s tre;_i::,i:1 or._; inc.cc£• scs rang :;_n6 fro::l 
0--6 inches ~re all th::t c.a1: be c;..:pectcd l yc'.~H :1.fte:r c1 earcutt:.in2~ in the 
scn1i• .. aritl climates, r1.l~_:·not.12;f: tl;.cse J.(•ss~:r ir:cLc2s0_~. c[t·.cn. ~-::rc-S.st 1,c":l[~c.r 
because of less vigorous Vt! 6 el.:2tivc rcgro-.1th. 

Flow increases, though mensurable on tiny headw2ter streams, are seldon 
detectable when the far greater volumes of flow in laree rivers are 
measured. There, the flow-increasing effects of cutting in so~e places 
usually are counteracted. by the flo':-1-decreasing effects of rcgrowt'.1 in 
other pl aces. Forest c:utting, b lowdo~-m, or fire of regio:1.al extent must 
occur before evaporative losses are.sufficiently reduced to cause Gc-asur~ble 
flow increases in major rivers. i 

It is clear that the l<~rgest flew increases 3hould be realized by cutting 
those trees that evaporate most w2ter. It no~ sc~ms thnt p2rnanently foliaged 
co11ifcrs intercept as well 2s transpire more watc-r tlrnn do cleciduo,.1s 
hardwoods, while grass uses less than either- kind of tree. To <late, 
research has not shown, in moist clinl<_-:i.tes, that Dnnual w~1Ler use vc.ries 
significantly among species of conifer or of: 112-n..:·",_.-Jc.,ci or ,;illt the :..;: ze 
a.nd age of the trees. As used here, trees refers to v02,etat ion L':rt,er 
than,.saplings. The field of plc:nt-water relations rema:i:-iS one of great 
and continuing researcl1 interest b~causc here, too, co~plctc ans~,r~ arc 
not yet available. 

Auttrnm marks the cn<l of si,;nific~ti·tt transpi.r.",tion fro,-! c;,,_. te::-::pr,r.' -
.=r.Pn ~{~_!i _ _i~5~~]~-f~~~--[1~~~~-~;:f-~ _:l)_~~~-~=-r~:c2;:£iij~\~1x;~~:--c!}=~-i;.c; i 1 -~-0·;~ i ~) L :J -i~-~-=~--=i·· {~ :~-]. ~!-(' -2 ~~:~~ 0 :. ft er 

__ tJt(\ ,[i..r (~~·.1)_ l ~-,~~-- J<~:..'.-L \-., ~~ _. ---- .(\f: ~~,_-, r· __ J ;,_ !~ c, - ~· ·_,_t ~~.l~l~l) - ~~~ i_ 'i__ ~.,' ;:. ~- '-~ ! - in - p·' . j ~~ t· ---(~ 1. i r>:·t 

►, T .. C? _;j~ c_n_:; --·-t' '~~-~-].'_!.' ~~ c.·- -~~i-_l >'-" ~-~-. i _!:. ~:: - i ;-~- ·-~ :..: ~ ;J ).,. _;; i ~ ~.~ -~:-~:) ~ ~ ~:-~-::..~·. - ! _: .. i~~- - '·, <'.' l:( ·; , 

_ PlOV_<? f} _q_~1i,<J·: i_y ___ t i irou /.)1 L rn~ soi. 1 :; CJ :; t.: z:c aci:; • u ,L,, 1 .._ i ,, ~ ._. 
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conditions, there is little difference in stream behavior on tree-covered 
or treeless forest 1.:rn<l-·· i,:: the soil surfacccover is intact, _if the 
lying soil is uncomp::1ctcd £~nd 1..111frozen, 2nd if all wo.tcr r2-oves throi.:gh, 
not across the 1<'.nd surfr.ce. This generalization bolds true only if 
rain is adequate to recharge soil moisture de?leted during the preceding 
growing season. Low flows ch2racteristic of th-'.:! growing season often 
persist far into dormant seasons when winter rain is deficient in sc~i
arid cli~tes. 

With resumption of growth in the spring,_soil-plant-water relations are 
much changed. Rainfall interception rr.ay or may not'chan6e but transpiration 
greatly increases, with correspondingly decreased soil moisture. Un<ler 
these typical growin~-sc2son conditions, most of the r2in that er.te~s the 
soil serves merely to replace previous losses to transpiration. Unless 
rain is very heavy, most of it is stored in the soil, and little of it can 

.reach a stream; so the low flows prevail that arc characteristic of the 
growin_B season. 

On cutover land the evaporative losses causing soil-moisture depletion are 
{ minimal. Host of the r<lin that falls still enters the soil, but t,.;~,2-tever 

soil moisture l1as been evap~ratcd is quickly replaced; and absorbed rain 
moves rapidly through the soil to strem:-1s. 17it'.b clearcut ting or ~ther sub-
stantial vegctatio:1 re;::ovaJ., r;ro,,ij_11p,-se.:1son f1.o-:-:- is tlwreby auz.:.,e 11ted 
with rain diverted fror:1. evaporative loss. __ 'fhl:~ _____ gro'.lin'.'"-se2son :f1 o;,~ are 
much increased_ b_y __ heavy t1'Cc' __ cutt::_nz._J but dor::13nt season flew is 
virtually unctffocte._~_- - i_r~_E!oi st c 1 i:-,:_2,tP~ 



The forest-flood relationship merits special attention. In their 
zeal to achieve the proven ability of forests to control soil erosion, 
foresters of several decades ago were to proclaim corollary, some
times unfounded, flood-control benefits. A more realistic view 
of the forest role in flooding is now possible in moist climates 
after many years of carefully replicated research at several in
stallations. 

Dormant-seaso~ floods usua1.ly 2re caused by cxt~nsive frontal storms, 
and sometimes they Gre augmented ,:hen rain falls on melting snow. 
For reasons already stated, pr~sence or absence of trees hes little 
effect on delivery of don:1ant-season stormflow to streams. Overland 
flow from eroding logging roads conceivably aug~ents stormflo~; but, 
common as such roads are, ti"1ey nevertheless are too few and scattered 
to aggravate flooding on a regional scale. The inescapable conclusion 
is that heavy rains cause floods, regardless of the condition of the 
tree cover.• 

Conceivably, regionwide heavy cutting could increase forest soil 
moisture enough to augment flooding during the growing season. 
Several factors serv~ to mitigate t~is possibility. In the East, 
the prevailing pattern of small owne.rship, coupled Hith the enorrr:ous 
diversity of forest conditions, precludes reziorlwide cutting. E:-:
cept in the Pacific lforthwest, frontal storr.:ls 2.:ce not com:non in the 
growing season; high-intensity ·thu::i.dcr storr:1s prod11::e 11ost of the 
SUI!hrner rainfall and sometimes caese } ocal f J..J.sh flooding. But 
even if the locations of high-intenf;ity su::::,2r t;lw, . .:ers did happen 
to coincide w:Lth patches of heavy cutting, the r-2:cultin~; sLo~:::..·-

flO\;, in headwater s trcams would soon be co:1taim~d in the l,Hgcr 
unflooded channels dm-mstrcam. \.,'hen great regioual storm.s do 
occur in the gnowing season (for example, the tropical hurri
canes), heavy rain fills even the forested soils to capacity, 
and thereafter stormflow from all forest land resembles that of 
the dormant season; and tree-covered and cutover lands behave 
similarly .. There is little reason to believe that forest cuttine; 

'can increase the frequency or sevcrit);-of-tlooding, except--ua~~r_ 
conditions of virtual regional deforestation. ! 
Despite the preceeding interpretations of research, there are 
records of increased flooding after destruction of the eastern 
old-growth forest some 75 to 100 years ago.- Eut this was 
regionwide cutti~g, followed--more iraportantly--by wildfire, 
overgrazing, and steep lan<l a3riculture that prevented much 
natural regrowth of trees. Some of the affccte:d areas bave 
not regrown trees to this day. The till ir:1;:iortc!nt point is 
that regional and _la~t~ng <leforcstaUon, --n~t-t{~:~~J~!_J~.'..:L:-~i.sti_n~ii-
somewhat i~:i__<:_E~e~ed the lurn-of-thc-cc•ntury _flou<l _)1:1za1~J • __ _ 

[ 
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Management of snow offers some real possibilities to augr:1ent water 
resources at higher elevation in Westen1 United States. Water yields 
may be increased or decreased, depending on how the indigenous coni
ferous vegetation is cut. Judicious clearcutting in patches or in 
strips can provide 2 to 6 inches more of streamflow per year. 
Properly located snow fencing can prolong snowcelt, thus decreasing 
the spring freshet runoff and prolonging streaoflow into the sunmer. 
As for a distantly related finding, it recently was concluded that 
forest,management in the Northeast need not be considered as a 
means of protection from snowmelt flooding. 

The quality of water in forest streams, touched upon previously, is 
strongly-influenced by its routing froo atmosphere to channel. 
Two kinds of materials, particulate matter and dissolved solids, 
primarily determine the quality of water. Lack of overland flow 
limits the occurrence of particulate ~atter in strca"tJ.S of the noist 
climate region. Kcn-storm·flows ordinarily run essentially clear, 
although flows auguented by tree cutting can be slightly turbid 
because of particulate matter scoured from channels. Stor.nflows 
can become much more turbid when their greater volume and velocity 
detach ouch more particulate matter from channels. Nevertheless, 
there is no overland flow and therefore no mechcmis-:n to detach or 
transport particulate matter ~cress t~e forest floor. Overland 
flow does occur on some forested lan<l in se~i-arid-r~gions and is 
a factor contributing to greater sedinent loads characterizing 
streams of those regions. 

There is a curiou::; <li.choto;-;.y cf opinion concen:.:c.ng dissolved 
solids in forest streaL'ls. .Biologists knc".v th2t sor::c incre3sc in 
their nutrient content often is beneficial to ttc aquatic hahitat. 
Productj_vity of many headwater streams is limited by nutrient 
deficiency. Yet those who criticize forest cutting often choose 
to regarci any chan_ge from p_~_istii1e conditjons as un<lersirc.ble. 
Perhaps this matter never can be resolved to everyones satis
faction but it seems certain that some increase in dissolved 
solids content of headw8ter streams offers potential benefits 
to the biota with·nininal risk to other water values. . ,,; 

~ 

Stream temperature increases when shading vegetation is removed 
from channels. Solnr heating may range from Oto 10 degrees 
above temperatures experienced be fore cut·ting, the increase 
depending on topography, latitude, season, 8nd stream diman
sions. Here too a dichotomy of opinion prevails. Increased 
_temperature is rc.r;::::.rdccl c1::; then:,'.,l_ pc,J.l;:i.·.ion by the c.ritics cf 
forest cutting. Tli2te is, hm,'eve1·, a valid basis for arguing 
that aq11atic biota c"1.n bencfj_t fro,,t heat .1.cldcd to very cold 
streams. Hater is best kept cool l)y pre-:c.rvin~ the sl1.:1<ling 
vegetation an<l these ;;hacle ,~tr.ip,; nc•cd not: b(~ t.•,;pecially wide.. 



r 

Ordinarily, pnly a bland sufficiently wide to fully shade the 
channel is all that is needed to maintain cool water during and 
after forest cutting, even clearcutting. 

Conclusions · ~· 

1. There is little evidence that conv2~tional wood products · \ 
harvest--including clcarcutting--will deplete nutrient levels in · 
most forest soils. Depletion following greater wood utilization 
on shorter rotations is possible and must be guarded against 
carefully. 

2. Soil erosion rates can be accelerated unacceptably during 
poorly regulated logging, regardless of the silvicultural system 
used. ~oil .erosion usually can be held to acceptable levels by 
intelligent regulation of logging practices. 

3. A number of forest cutting practices are known that 
increase the low flows typical of forest streams in late summer. 
This- cutting usually __ has little _adve_rse effect. on water qufdity , .. 
or on regional flooding. Flow increases tend.to be l~ast in dry 
climates while the adverse effects on water quality 02.y be 
greater than those characteristic of the Qoist clicate forests. 
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Nowhere [n the \~ol'ld is there ,, f i'.n1e'. fact.foal ..re..,;il!~f.~~f ·hm•}_'·Po'I.· ~try 
practict'S affect ,,oi.l and watP1 t:11,m :u; avaiJ~1ble for the lhnti:>tI Statt!S, 
Forest Service ru;earch has led i.n must of these invc'.stigatiun,,, but 
other Federal and StatL! ;1geucjL•:. as ·1,rnll as the universities have con
tributed important new tnowl ed)•t:·. Forest Service research concerning 
forest influences on water resL, 11n·es began about 1910 in the American 
Southwest, about 25 years later· in the South,,.ist. By 1965, no region 
in the United States having significant fore&L resources was without 
Forest Service and university n:search programs designed to show both 
good and bad effects of man's w;es of the forest on soil and wat:er 
resources. A pattern of relati~ely consistenL results has emerged 
from this accumulation of inforrnatiun. 

Effect:, on Soil 

Erosion before woud pt·oducts harvest 

Soils are well protected from C'rosion by dense strands of mature 
trees, but even under these coLJditions some loss doeo occur. Erosion 
is a normal geolo?,ic process even in uncut forests, most actjve where 
annual precipitation ranges frl'm 1:: to 30 lnches per year (Figure 1). 
Forest vegetation tends to be f:canty and develops slowly jn these 
semi-arid climatL~s. With incn',1f;ing moisturP, vegetation tends to 
increase in density and vigor. Wlwn annual precipitation exceeds 
30 inches, soil erosion rates are not furthe1. reduced nor do tltey 
increase when annual precipjtat- ion far excePds 30 inehes. With 
increasing preci~itation more ~~ter is available to erode soils, 
but losses remain at a rel at. i\w I y constr:mt level because V<0 getntion 
grows. most vigor1 ,•isly and Jf'n:-;,•·1y in wettest regions. 

Some generalizations are poss i h l,• concern_ing lllt!asuremcntn of boil 
loss in moist cl irnates region!. that includt> much of the for-est la.nd 
in the United States, and most rJ[ the COIIlllJer,, Lal timber 11r0cjuc ing 
land. Erosion rates up to 0.1 ton per acre per year must be accepted, 
even in the old-growth forest. 'L'h is may be ,:onsidered the geologic 
norm for moist cHmate forest ;md it probably varies from less than 
0.05 ton to 0.3 tun per acre pvr ye<tr, depen<ling on µeolory, soil, 
climate, and ve~t0 tation. Al ttwugb tons per acre implies a uni form 
sheet erosion, soil lost from ,1•1djsturbed fot·est in moist climates 
almost always orig.inates in stxeam channels. _Similar genera}J7.a
tions are not possible concerning the geologic norms of setni-4 rid 
climate forest except that ero~,ion rate:;, tlwre are always hlglwr, 

The key to holding soil loss ( I us.:.'. to the gen logic norm in moist 
climates is to ;ivoid disLurblrq' the .soil and vegetation close· to 
stream channels. The kind, s; ;,e, or density of t;\"~es has U ttle 
inflc0 nce on soj L erod.lbili ty. dS long as the forest soil st rue ture 

• ' • 1 

James H. Patric, Northeastern J orcst Experiment Stat;ion~. Timbe.+ 
and Watershed Laboratory, Parsrns, West Virginia. 
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remains re lat ive1 y undis turb~·cl. l\n ,.'st soil is virtually armored 
against erosion by surface ucc11m11latic,ns of fresh 11s well as de
composing leaves and twigs, rangin!l from three or more tons per 
acre in southern .latitudes <1f tl1e 1wdst climate region to J2 or 
more tons per acre in the North. The organic cover is replenished 
annually by litter fall at rates f rnm l or 2 tons per acre. llut 
tree cover may be too sparse in dr i.cr regions to produce nE'arly 
this r'ud1 litter. There, the litter cover may be interspersed 
with grass or even a stony so1l surface. 

The soil surface cover is the key to minimizing erosion on nonchannel 
portions of forest watersheds. Litter, minor vegetation 1 and stones 
absorb the entire kinetic energy of falling rain, thus preventing 
compaction and sealing of the surface soil which usually occ11rs when 
rain beats down on soil unpr0tected by a surfc1ce cover, Furthermore, 
water infiltrates rapidly wh,•n defq> and permeable soil lies beneath 
this cover, at rates far exceeding rainfall intensity. Infiltration 
rates of 50 or more inches per houe are common in moist climates 
while rainfall intensities of more than 2 inches per hour c1re un
connnon. For the simple physical reacion that rain almost always is 
absorbed into moist climate soil faster than it falls, most forest 
hydrologists hold that surface nmoff or overland flow rarely occurs 
in these regions. Lacking overland flow, there is no mechanism to 
detach soil particles or to transport them across the forest floor. 
Only the stream channels, unprotected by litter, always provide sites 
for active soil erosion in the urdisturbed forest. Infiltration rates 
sometimes are lower in semi-arid climates and overland flow is more 
common. 

But water storage capacity of th,·· soil profile, particularly in ,vet 
weather, often is insufficient to contain all of the infiltrated 
rain. Under these circumstances, the absorbed rain moves laterally 
through the soil to streams. Forest hydrologists generally agree, 
where there is adequate surfare cover on deep and permeable soil, 
that complete absorption of precipitation and its subsequent move
ment through the soil accounts for most forest streamflow, during 
as well as between storms. 
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Figure 1. In climates sufficiently '"'et to grow forests, erosion tends to 
decrease with increasing precipitatinn, a seeming anomaly. Erosion is more 
directly correlated with vigor and density of forest vegetation, both of 
which tend to increase with increasing precipitation. Moisture is scarce 
in semi-arid climates, often occurri.1~,; as snow or winter rain with virtually 
rainless summers. Ofteu it is insufficient to ~upport a dense and vigorous 
forest vegetation. Note that erosion rates decrease hy about half as rain 
increases from 15 to 30 inches per year. Precipitation in moist climates 
may occur as rain or snow and tends to he evenly distributed throughout the 
year. Note that erosion rate holdc; almost constant when rain is over 30 
inches per year. Most forests ea8t oE the 100th meridian are sufficiently 
dense and vigorous to qualify as moiGt climate vegetation. So are most 
forests of the Pacific Coast, interior Alaska, and those growing at highest 
elevations throughout the Western United States. · 
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Erosion caused by wood products harvest 

Although tl1e distinction seems academic, it is usRful to separate 
effects on soil erosion caused by cutting trees from effects caused 
by the harvest of timber products. On land sloping less than 35 
degrees there is no evidence tl1at tree cutting--even clearcutting-
accelerates soil erosion much above geologic rates. Tree cutting 
does not significantly compact the forest soil, and it actually 
adds to the litter cover. In moist climates, natural yevegetation 
ordinarily is so rapid and prolific, that a complete shrub anc. 
small-tree cover regrows within 2 or 3 years. Seeding or tree 
planting may be needed to revegetate cutover land adequately in 
semi-arid climates. On land sloping more than 35 degrees, tree 
cutting can lead to various forms of landsliding that severely 
accelerate soil erm;ion rates. This situation is easily dealt 
with by not harvesting wood products from unstable slopes or by 
cutting only a few trees at a time. 

Timber harvesting--logging--is another matter. Dragging wood 
products directly across the forest floor disrupts its protective 
surface cover, exposing and compacting the underlying mineral soil 
so that overland flow can occur. The resulting erosion is most 
damaging on steep slopes and wet soils. Where soils are neither 
steep, wet, nor near streams, soil erosion is negligibly increased 
by dragging logs. The annual litter fall, soil freezing and thawing, 
and vegetative regrowth usually combine to restore hydrologic per
formance to precutting conditions wit~in a year or two after logging 
in moist climate forests. Return to precutting conditions often 
takes much longer in forests in semi-arid climates. Cables, 
ballons, or helicopters may 1w used to minimize erosion in all 
of these areas. 

High erosion rates often occt1r on temporary access routes and skid 
trails, exposing and compacting as much as 15 percent of the soil 
surface or almost 1 of every 7 acres on harvest sites where trucks 
and rubber-tired skidders are used. Skid trail erosion has no 
relation to selection cutting or clearcutting, •indeed sometimt>S 
such erosion is most severe during selection cutting because of 
more frequent use of ro., 's. Methods of logging and access route 
management that hold soi_:_ losses close to geological rates are 
simple and well known: 



. . . ..... 

s 

1. Do not log in streams. 

2. Build the least temporar:1 c,ccess routes and skid trails 
possible, avoiding steep ar,d unstable slopes. 

3. Locate access as far as practicable from streams. 

4. Design all access routes carefully. 

5. Apply erosion-control measures as needed. 

6. Revegetate all temporary access routes as soon as possible. 

Most soil-erosion problems relating to temporary access arise when 
these rules are not conscientious]y applied, often because loggers 
perceive little need to minimize soil losses. Professional engineering 
reduces these Jt"oblems on Forest Service system roads but improved 
capabi_li ties are needed for quantifying road sediment losses under 
diverse conditions. 

Nutrient losses carn,ed by wood products harvcs t 

Rather good estimates of nutrient losses incurred by removal of wood 
products from intensively managed forest were :::-·rc.i~able from Europe 
before 1900. These results and tlteir implica'::.o:,.s, well known to early 
American foresters, have been bor tle out and refined in modern studies. 

Wood products harvest necessarily removes nutrients from the tree 
growing site. Nitrogen and mineral content of hark and wood is 
greater in hardwood than in conifers, is least in pi.Pe (Table 1). 
Losses of each nutrient are about' proportional to· the amount of wood 
harvested, wit:!, largest losses associated with fastest growing hardwood 
trees on the most ferti.le soils. Actual removal of nutrients in conventional 
harvest of conifer wood and bark usually is within the range of 1 to 
10 kg. /ha. /yr. for :.i1e major elements. The following tabulation provides 
an approximate comparison of the annual balances for some major nutrients 
in hardwood stands. Similar data are availabl~· for coniferous stands but 
their biomass usually retains lesser amounts of nutrients than do hardwoods. 
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Annual nutrient 
disposition 

Nutrient el~ments 
N P K c:a 

kg. /!ta. /yr-.---- ----·---

Input into the 
forest soil l./ 

Retention in the 
tree biomass ]j 

ll 

]j 

From 

From 

Cf' 
) :J 4 33 113 

30 2 16 74 

North Carolina 

Belgium 

Adapted from "Forest management and nutrient cycling in eastern 
hardwoods" by James H. Patric and David W. Smith. USDA Forest 
Service Research Paper NE-324., Upper Darby, Pa. 12pp. illus. 

23 

6 

Sources of nutrient inputs in the above tabulation include rairifall, 
canopy drip, streamflow, and litter fall; they do not include the low 
level of nitrogen fixation characteristic of the forest or the con~ 
stantly on-going process of mineral weathering. The whole-earth rate 
of bedrock weathering is estimated 3t 270 kg./ha./yr., with weathering 
in New Hamphsire estimated to release l1 kg. /ha. /yr. of potassium and 
8 of magnesium. Nutrient losses occasioned by conventional wood 
products harvest appear to be well within the replacement rates of 
most forest soils, even apart from atmospheric replacement. 

Table 1. Estimated quantities of mineral nutrients removed in all 
stemwood and bark by intensive thinnfng plus clearcutting the main 
crop at 100 years. (From a compilation of older European data). 

Kind of tree 

Pines 

Other conifers 

Hardwoods 

Nutrient (kg./ha./y_r.) 
CA K p 

279 104 20 

566 277 39 

l, Li34 326 64 

Adapted frorn n~ference ll. 

~ 

'Ii 
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There also is great concern Ll1at i ''il\'Y cutting, particularly clear
cutting, wil 1 acce1 erate .l£>aclti11g u I suiJ nutrients from forest 
land. Tlte heaviest such leacld.ng reported, nitrogen and calcium 
amounting to 2 and 4% rer:twcr·ivt>ly of the total cuno1mts in a 
podzol soil, occurrPd 2 year:, aft·;,r eonventionaJ clearcutU.ng i_n 
New Hampshire. Lusses of tld s 1·1;q)1 i tude have nut been reported 
elsewhere, regardless of liarve:;t 1:H:,::lw<l:..; used. These losses too 
are replaceable by weathering and :nmo~;plieric inputs long before 
the new tree gener,1 tion has regrrn,11 (see reference 11). In n10 ist 
climates, the new gc•nerat:ion of 8,11,111. tre~s, after perhaps 3 years 
of regrowth, seems as capable as former mature stands of fore...
stalling accelerat 0 f rates of leR~hing from cutover land. Recovery 
rates probably are l•2ss rapid in the sc•mi-arid climates. 

An alternative interpretation of t!12 well-conducted research at 
the Hubbard Brook Experimental fi'nre:;t i.n New Hr,mpshire may be useful 
for those who are deeply concerned wPli the spectre of accelerated 
nutrient leaching. Results fr,:im t·.l1e!;e studies first appeared when 
public criticism of clearcutting wa:, arising; the results froi!J 
Hubbard Brook were and continue<l to be used to support such 
criticism. But the t~catment UB~d was not clenrcutting, it was 
deforestation. All vegetation wai; cut and allowed to decay on a 
39-acre watershed. Reproduction w~s sprayed with herbicide for 3 
years to prevent regrowth. hn nccelerated outfl0w of soil nutrients 
accompanied this treatment but tl•c nut.flow n,turned to essentially 
pre-cutting conditions about 2 yc,1J.·s after regn1wth was permitted. 
The Hubbard Brook re~;ults freqw>.ritl'.I are undP.r:;;tood as evidencing 
that soil ster:i.lity ihteatem; to, folJow any but the most conserva
tive forest cutting, 

Too little is made of far more usetuJ implications of the Hubbard 
Brook study. By cutting the f,)ru,l :.rn,; r-revc.nling regrowth, we 
gained, for the first time, .som(! insight into the enormous amount 
of nutrients available to a O":\" l'.l'IH-:rat.ion of forest trees. The 
cutting and herbicide treatment 1•.i.:-:.;, in effect:, a planne.c;l disaster. 
Consider the events that followed--grPater soil ~oisture, increased 
soil temperature, better aeration, and increased chemical and bio
logical activity in the fresl1ly mqwsecl foreJt floor. Fallen. trees 
and foliage decomposed to augmC'_nt· nut dents also being released from 
decaying litter. (;iven nonnal forest conditions, these e·i"e.nts would 
provide optimal nutrltiun fnr secdlirig and sprout growth, But pre
venting regrowth with herbicides prevented all nutrient uptake and 
some of these decay-released materials were lost from the ecosystem 
via streamflow. · 
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We interpret tlwse r-c~.ul ts ;-is ('Vi dun CL!, not o[ damaging loss of soil 
f ertll i ty accompanying timber li,irv1!s t, but of a survival mechanism to 
assure vigorous regrowth after disastl!r, whether man-caused or natural. 
When a pioneer sLnnd finally w3s nlluwcd to <level.op at Hubbard Brook, 
substantial loss of soil fertility ceased and nutrients were stored in 
pin cherry for subsequent use by tit(· more permanent stand that followed. 
This experiment thus demonstrate,, a "shot-in-the-arm" effect following 
disaster, in which massive nutrient re~e.,'H' 3 probably stimulate re
forestation. Lesser nutrient releases pro~ably stimulate regrowth 
similarly on land under more conventional forest management. 

Tree limbs and roots rcnwining on-site after conventional wood 
products harvest provide important sources of nutrients for re
generating cutover stands. Whole-tree harvesting for pulpwood 
may utilize both of these nutrie,, 1:. sources; it· is coming into 
vogue, and stands so managed must be watched closel.y for symptoms 
of nutrient deficiency. Should reduced tree growth or other 
nutrient problems develop, most of them are curable by modified 
cutting practices. A few are curable by fertilization, although 
this practice is known to increaf,e chemical loading in streams. 
In view of its increasing cost and of worldwide food and energy 
shortages, forest fertilizatior ,nay never be practiced widely. 

Over-grazing, careless logging, ,rnd heavy recreation often disrupt 
the protective surface cover, thereb? exposing the underlying 
mineral soil to erosive action by rainfall. In addition, such 
forest misuses compact the mineral soil, greatly reducing in-
filtration rates. Soil exposure ,1nd compaction always lead to 
or worsen overland flow and accelerated erosion. 

Severe fires expose large expanses uf soil to erosion, although 
such fires are rare in moist climates. Research to date suggests 
that controlled burning increases erosion somewha·t over geological 
rates, but the accelerated rates seldom persist for more than a 
few years. Burning does, even under control, alter forest com
position. More research is needed to understand the full role of 
fire, but it is increasingly clear that most burning in moist 
climate forests has little effect on amounts of s.oil loss. 
Wildfir·· can enormously increase erosjon rates i~ semi-arid 
regions. 

I,: 

Ill 
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Effects 011 Water 

Given about 45 inclw:; of preriplt;-1 i,.111 a.nnua.lly on mature fore8t, perhaps 
5 to 15 inches never reached the soi .1: it is inti:n·cepted on foli.age, 
branches, and littL~r, then cvaporni:v.d from these wetted surfclccs: Of· 
rain that does e1-ter the soil, p,~rli;,,ps 15 inchqs i.s subsequently lost. by 
transpiration, the evaporation of :; liil ni 1Jisture through the fcliage. 
Some infiltrated water seeps i.nto b1~drock, _but Lhe balance ordinarily be
comes streamflow. Thus streamflow is the remainder from prec;ipitation 
after all other losses of water lwue occurred. The actual amounts in 
this water-balance vary from placr to place, but th~ principles apply 
universally. 

When the moist climate forest is c 11 ,.'., bnt:h the intercept iQn and trans
piration losses decrease. The Con ,ervatlon-of-M;,ss ~w applies;· and, 
as these evaporative losses decreas~, streamflow increases accordingly. 
But evaporation never is eLminnt<>J, so strearnflow never increases to the 
full amount of evaporative demand. ::;treamflow ~nGreases are propt>rtional 
to the severity of forest cutting; and clearcutting causes inaximuin first
year increases, ranging from 6 to 18 inches. Streamflow always dc~reases 
as regrowing forests return P.vapoi.at.ive losses to before-cutting .levels, 
a process that may require only 1 ye.n r after partial cutting to .more than 
10 years after clearcutting. Fir::t·-year streamflow increa13es '(anging from 
0-6 inches are all that can be e:,q,e,; tt:.d 1 year after clearcutt ing in the 
semi-arid climates, although tl:es1.· leBser increases often· persist longer 
because of less vigorous vegetative regrowth. 

Flow increases, though measurable on tiny headwater strea~s, are ::ieldom 
detectable when the far greater V<-)lurnes of flow in large rive:1;s are 
measured. There, the flow-increa.~i.11g effects of cnttirlgi in some placei, 
usually are counteracted by the fl c-•.-,-decreasing effects of regrowth in· 
other places. Forest cutting, bl(,w<lown, or firE:: of regional extent muat 
occur before evaporative losses a..:e sufficiently rc"ucecl, to cause measurable 
flow increases in major rivers. · 

It is clear that the largest f10w increases should be -'realized by cutting 
those trees that evaporate most v.·:•te1·. It now seems ti11:it permanently foliaged 
conifers intercept as well as transpJ.re more watei ihan dp.diciduous · 
hardwoods, while grass uses less I l1an either kind qf trea; rt'o date, 

'.. \ ' , 

research has not shown, in moisl climates, that annual water'uf;>e·varies 
significantly among species of conifer or of. harq-~ood or with the· si.ze: 
and age of the trees. As used hece, trees refersfto.vegetation larger 
than saplings. The field of plant.,-water relati,,rnh, r~mains; one of great 
and continuing research interest h~cause her~,/too, 'completeansw~l;'B are 
not yet available. 

Autumn marks the end of s igni fica nr transpir~.tiqn f·t:QCQ; the\. tetn)?et"ate 
zone at?.d uoreal forest, the beginning of sothmotsture-: qipla~emerit after 
the growing season. After late aqtumn, soil ~at.er in· mois_t clirtlates . 
returns to near-capacity levels, and 1nost of th~'sub.s~u.ently absorbed rain 
moves quickly through the soil to atre~ms. Under 1;.hes~ dorma.nt~season 
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conditions, there is little differrnce in stream behavior on tree-covered 
or treeless forest land-- if the Slii 1 surface cover is intact, if the 
lying soil is uncompacted and unfrozen, and if all water moves through, 
not across the land surface. Tltis gener·alization holds true only if 
rain is adequate to recharge soil moisture depleted during the preceding 
growing season. Low flows characteristic of the growing season often 
persist far into dormant seasons when winter rain is deficient in semi
arid climates. 

With resumption of growth in the spring, soil-plant-water relations are 
much changed. Rainfall interception may ol;' may not change but transpiration 
greatly increases, with correspondingly decreqsed ·soil moisture. Under · 
these typical growing-season cond.it.i.ons, most of the rain t:hat enters t;:he 
soil serves merely to replace previous losses to transpiration. Unless 
rain is very heavy, most of :it is stored in the soil, and little of it can 
reach a stream; so the low flows nn:!vail that are cha:ra.c~eristic of the 
growing season. 

On cutover land the evaporative losses causing soil-moisture depletion are 
minimal. Most of the rain that falls still enters the soil, but whatever 
soil mofsture has been evaporated is quickly replaced; and absorbed rain 
moves rapidly through the soil to streams. With clearcutting or other sub
stantial vegetation removal, growing-season flow is thereby augmented 
with rain diverted from evaporative loss. Thus, growing~season flows are 
much increased by heavy tree cutting, but dormant season flow is 
virtually unaffected--in moist c:'_ '._r;-.a:es. 
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The forest-flood relntionship merits special attention. In their 
zeal to achieve tlw proven ability of forests to control soil erosion, 
foresters of several decades ago were to proclaim corollary, some
times unfounded, flood-contro] benefits. A more realistic view 
of the forest role in floodjng L: 11t>w possible in moist climates 
after many years of carefully replicated research at several in
stallations. 

Dormant-season floods usually an· c2used by extensive frontal i:;torrns, 
and sometimes they are augmented \1hen rain falls on melting snow. 
For reasons already stated, presence or absence of trees has little 
effect on delivery of dormant-season stormflow to streams. Overland 
flow from eroding Jogging roads t:,_lnceivably augments stoi,u:flo,1; but, 
common as such roads are, they nevertheless are too few and scattered 
to aggravate flooding on a regional scale. The inescapable conclusion 
is that heavy rains cause floods. regardless of the condition of the 
tree cover. 

Conceivably, regionwide heavy cutting could increase forest s,oil 
moisture enough to augment flooding <luring the growing season. 
Several factors serve to mitigat~ this possibility. In the East, 
the prevailing pattern of small uwnership, coupled with the enormous 
diversity of forest conditions, precludes regionwide cutting. Ex
cept in the Pacific Northwest, fro:-it:1]_ storms are not common in the 
growing season; high-intensity thunder storms produce most of the 
summer rainfall and sometimes cause local flash flooding. But 
even if the locations of high-iut:ensity summer showers did happen 
to coincide with patches of heavy cutting, the resulting storm-
flow in headwater streams would i;oon be contained in the larger 
unflooded channels downstream. When great regional stonns do 
occur in the guowing season (for example, the tropical hurri
canes), heavy rain fills even tlw forested soils to capacity, 
and thereafter stormflow from all forest land resembles that of 
the dormant season; and tree-covered and cutover lands behave 
similarly. There is little reason to believe that forest cutting 
can increase the frequency or severity of fl00ding, except under 
conditions of virtual regional deforestatic~ 

Despite the preceeding interpretations of research, there are 
records of increased flooding after destruction of the east~rn 
old-growth forest soml~ 75 to 100 years ago. But this ~l!~ 
regionwide cutting, fol lowed--mon' jmport,mtly--hy wild ff r.e, 
overgrazing, and steep land agricuJ t.ure Llrnt prevented much 
natural regrowth of trt>es. Some of the affected areas haVJ.:! 
not regrown trees to -::1 '.s day. The all important point is 
that regional and lasting defon'.station, not timber harv~sting~ 
somewhat :increased the turn-of-the-century flood hazard. 
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Management of snow offer:, some n•,il possibi] ities to augment water 
resources at higher elevaUon in \~esU·rn United States, Wat£:r yields 
may be increased or decreased, depending on how the indi.genous coni
ferous vegetation is cut. Judicir·w.: clearcutting in patches ·or in 
strips can provide 2 to 6 indies 1110,·e uf streamf]ow per year. 
Properly located sno1v fL·ncing cc111 prolDng snowrnelt, thus decreasing 
the spring freshet runoff and prollJnging stremnflow iuto the summer. 
As for a distantly related finding, Lt recently was concluded that 
forest management in the Northe,in. need not be considered ns a 
means of protection from snowmelt flooding. 

The quality of water in forest streams, touched upon previously, is 
strongly influenced by its routing fn>m .itmosphere to channel. 
Two kinds of materials, particulate matter and dissolved solids, 
primarily determine the quality o( water. Lack of overland flow 
limits the occurrence of part:icu.late matter in sti;-eams of the moist 
climate n•gion. Non~storm flows ordinarily run essentially clear, 
although flows augmented by tree cutting can he slightly turbid 
because of particulate matter scoured from channels. Stormflows 
can become much more turbid when their greater volume and velocity 
detach much more particulate matter from channels. Nevertheless, 
there is no overland flow and therefore no mechanism to det~ch or 
transport particulate matter across the forest floor. Overland 
flow does occur on some forested Land in semi-arid r~gions a~<l js 
a factor contributing to greater sediment loads characterizing 
streams of those regions. 

There is a curious dichotomy of opuuon concerning dissolved 
solids in forest streams. lliologists know that some increase in 
their nutrient content often is beneficial to the aquatic habitat. 
Productivity of many headwater streams is limited by nutrient 
deficiency. Yet those who crit fr i. ze forest cut ting often choose 
to regard anv rhange from pristi~e conditions as u~dersirable. 
Perhaps this matter never can be resolved to eveiyone's sntis
faction but it seems certain that some increase in dissolved 
solids content of headwater streams offers potential benefits 
to the biota with-minimal risk to other water values. 

Stream temperature increases wheu shading vegetation is removed 
from channels. Solar heating may range from Oto 10 degrees 
above temperatures experienced before cutti,ng, the increase 
depending on topography, latitude, season, aiid sti,am dimen
sions. Here too a di,~··ot::omy of upinion prevails. · Increasccl 
temperature is regarded as thermal pollution. by the critics of 
forest cutting. There is, hoiyl!Vvr, a valid basi_s. for arguir1g 
that aquatic biota can benefit from heat _added t·o very co];cl 
stre~ms. Water is best kept cool by pres~rving th, shading 
vegetation and these shade strips need not ~e especially·~ide. 
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Ordinarily, cnly ,, bJ:md ~uffici,·nt ly wiJe lo fully shade the 
channel is all that is needed to maintain cool water during and 
after forest cuttiug, even cle.1r<,ut.ting. 

Cone lus.i.ons 

1. There is Little evidn1,:,·. that conventional wood products 
harvest--includi11g cloarcutting--will deplete nutrient levels in 
most forest so Us. DepleUon fo 110~1i11g greater wood utilization 
on shorter rotations is possible and must be guarded against 
car~fully. 

2. Soil erosion rates can be accelerated unacceptably during 
poorly regulated Jogging, regarcl.lc!SS of the silvicultural system 
used. Soll erosion usually can Le held to acceptable levels by 
intelligent regulation of loggin~ practices. 

3. A number of forest cutting practices are known that 
increase the low flows typical of forest streams in late summer. 
This cutting usually has little ndverse effect on water quality 
or on regional flooding. Flow increases tend to be least in dry 
climates while the adverse effects on water quality may be 
greater than those characteristic of the moist climate forests. 
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The primary forest values on Indian lands in Western Washington are in 

the hemlock-cedar range and this type is predominate on the Quinault Reserva
tion, tha largest in the jurisdictiono This paper will therefore be conf'ined 
to the forest management program on the Quinault, with particular emphasis on 
some of the more recent developments. 

The Qu.ina,ult Reservation is a tri~gular tract of land encompassing a 
gross land area of 189 9 621 acres with a net area still in trust status of 
174,167 acres. Of this area, 170,080 acres is included in over 2,000 80-acre 
allotments. The west side of the reservation borders on the Pacific Ocean 
for a distance of approximately 22 miles from north to south. The northerly 
and southerly boundaries converge to the east to form an apex at Quin.a.ult Lake 
about 22 miles inland. 

The entire reservation is in the fog belt where annual precipitation is 
high, temperatures are moderate and humidity is generally above average. The 
average annual rainfall vari.as from about 85 inches near the coast to 125 inches 
at Quinault Lake. Approximately 85 percent of this pr~cipitation occurs between 
October l ami April }Oo This mild, moist cli.11ate results in rapid tree growth 
but at the same time presents problems in securing regeneration because of the 
heavy brush cover that frequently develops following loggingo 

Logging operations on the Quinault were started in 1922 and have continued 
since. Prior to 1930, all logging was by high-lead with steam "donkeys" :furnish
ing the power. Transportation \las almost entirely by rail. 

Progressive clear cutting through the units under contract was in general 
practise. Reproduction following such clear-cutting was generally very good 
but development of large, contigtlous areas of slash and reproduction created 
serious fire hazards. Fires did occur during the 19301s and early 1940's that 
denuded large areas or the cut-over lands. With no reserve seed areas to re
seed thes.e burned-over lands, results have been bad and there are presently some 
12,000 acres of cut-over land in the southern portion of the reservation that are 
covered with bracken fern, salal brush and scattered lodgepole pine. 

It was clearly indicated from this that progressive clear-cutting left much 
to be desired. Introduction of tractor logging in 1930, opened up the possibility 
oi' some kind of selective cutting. Seventeen different areas of various sizes 
and including sundry timber types and conditions were selectively logged durL~g 
the thirties. In September, 1949, Hr. Perry E. Skarra, then Forest Manager at 
Hoquiam, reported on the results of these selective cuttings. All but four were 
failures. The residual stand vas windthro\ffi and deteriorated to the poi...~t vhere 
it bees.me necessary to ca.-ry on clear-o~tting operations in order to salvage the 



timber values remaining. In the four areas where results were not too un.favor
able, the predominant species was Douglas fir, Spr-..ice or small pole size Cedar. 
In no case did Hemlock respond favorably to partial cuttingo 

l-11 recent years, truck logging has replaced rail transportation and clear
c:itti.'lg of alternate blocks, cOlll!llonly referred to as "staggered settings11 , has 
become feasible. This method of cutting is now generally accepted as the best 
silvicultural system for the Hemlock-Cedar and Douglas fir forests west of the 
Gascade .Mountain range. 

As developed on the Qllinaul.t Reservation, on tvo large sale units nov under 
contract, blocks of 80 to 160 acres are clear-but, leaving uncut areas surround
ing them. The reserve areas will be left intact for ten to fifteen years until 
the slash hazard on the clear cut blocks has abated and reproduction has become 
established. A second cycle of cutting will cover approximately half' of the 
reserve stands. A third and final cycle will complete the cut. 

This system of staggered settings serves a dual purpose. It prevents the 
establishment of large areas of slash and the consequent risk of a major con
flageration. Only during periods of extreme fire danger, will fire run through 
green timber in the hemlock-cedar forests of the west coast. Even during such 
periods, control is much easier in standing, green timber than in cut-over or ~,r 
slash areas. 

The reserve or uncut areas surrounding the cut-over blocks, serve as seed 
sources to reforest the cut-over land. If the slash is not burned, seed in the 
duff will normally result in quick establishment of reproduction but th~ reserve 
stand is insurance in case a fire occurs. 

While clear cutting of staggered settings is proving its merit and has been 
generally accepted as the best silvicultural system for west coast forests, 
establishment of this system has not solved all of the problems of management 
of these forest stands. Logging is still primarily done by high lead or .skidder 
methods. Diesel engines have replaced the steam. donkeys of earlier years and 
diesel .trucks have largely replaced the logging railroads. 

Tractor logging has not proved to be feasible except for short periods during 
the summer and then only on f'avorable terrain. During the rainy period, usually 
from October to May or June, tractors soon mire down and "cat-roads u become canals •. 
Obviously logging cannot be restricted to July and August and in any event, a 
large percentage of the coast range is too rough for tractor logging to be used. 
Accordingly, high-lead and skidder logging must necessarily continue to be the 
standard method of harvesting the timber in west coast forests. This method of 
logging inevitably results in considerable breakage, particularly in cedar stands. 
Srnall trees are pulled over or broken and large volumes of wood waste remain on 
the ground. 

Ml.ch attention _has been given to this problem in recent years. With the 
introduction of lighter and more mobile equip:nent, it is becoming possible to 
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harvest much of the sm.aller material previously left to rot on the ground 0 

During the past five years, the "short logger" has become a fixture in the west 
. coast woods. Pre-logging and re-logging have become standard terms 0 

On the Q'i.llllault Reservation we have modified two of our logging contracts . 
to provide for so-called short-log (8-foot cordwood) production and for salvage 
re-logging of pulpwood. Sicllilar ::nodifications are planned for both of our other 
long-term sales. Any nev sales will contain such provisions in the sales contracts. 

To date, pre-logging operations have been confined to cedar pole production. 
It is now planned that pre-logging will also be carried on in stands that contain 
small trees in mixture with larger ones to remove such small trees in advance of 
high lead logging operations. Such operations will necessarily be li!I1ited to 
the dry season of the year and to areas on which tractors can operate. 

; 

Salvage re-logging can and will be conducted on all areas, following logging, 
where appreciable volumes of salvageable material is present. Primary products 
to be produced will be pulpwood from hemlock and white fir and shake boards and 
shingle bolts from cedar. 

Limited volumes of shake boards have been salvaged annually from cedar snags 
and windf'alls for years. 

This production does not begin to make use of the cedar left on the ground 
following high-lead logging, however, and other products will have to be developed 
if any appreciable progress is to be made in cleaning up the cedar waste resulting 
from high-lead logging. 

Considerable research has been conducted in an effort to produce pulp from 
cedaro The writer has seen no reported results of such research but is is know 
that pulp can be produced from cedar. Apparentl:,, no process has yet been devel
oped whereby such can be done profitably but cedar pulpwood production remains a 
distinct probabilityo 

The Aloha Lumber Corporation of .Aloha, Washington, which is the purchaser 
of the timber on our Taholah Logging Unit is seriously considering the possibility 
of a small mill to produce small-dimension lumber from s!ll81l aiameter 8 and 16 
foot cedar logs heretofore considered unmerchantable. 

Other pcssibilities for cedar salvage may well be presented, but for the 
present, cedar shakes is the only product being produced from cedar wasteo 

Hemlock salvage for pulpwood, however, has already been proven to be econ
omically feasible. Follovi.ng considerable study, we recently effected a modit'ica
tion of one contract to provide for relogging of cut over lands in the Boulder 
Creek Unit. The original stand on this unit was pri.:na.rily hemlock which occurred 
in naarly P'.lre sta.~ds. This hemlock was relatively small with much of the mer
chantable sawtimber being 14 to 24 inches in diameter. Following high-lead 
operations, a considerable volume of material remained on the ground in broken 
pieces, small trees broken do'W!l, and in sma.11 trees still standingo 
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It soon became evident that the s:nall trees left standing could not be 
~xpected to last through another rotation. ~.any blew down the first winter 
rollowing logging. others deteriorated following exposure and eventually 
died. 

Under the terms o.f the recently effected modification of contract, the 
purchaser is now conducting salvage operations. Che-hundred percent coverage 
of the unit is not planned for two reasons. The Boulder Greek Contract was 
executed in 1950 and down material on the allotments logged prior to 1954 is 
not useable. Also, reproduction is well established on most of the allotments 
logged during that sa!Ile period and in many places, the value of the salvageable 
material is not sufficient to offset the d~11age that would be done to the 
established reproduction. 

Even in these areas, however, considerable cordage -will be produced from 
small clumps near the roads and from ragged fringes along the edges of young 
stands that were, and still are, reserved from cutting. 

Since these operations were started, shortly after the first of the year, 
they have been concentrated on areas logged from one to two years ago in order 
to salvage material on the ground that was still useable. This phase of the 
operations is nearing completion and,the operator will now recover the older
logged areas to pick-up the standing trees designated for salvage together with 
blo'Wil down trees that are still sound-. At the same time, as new areas are 
logged, salvage operations will be conducted irnmed.iately after logging is com
pleted in order that the broken material on the ground can be harvested before 
it deteriorates and so that the entire operation can be completed prior to the 
establishment of reproductiono 

This entire operation requires and receives close supervision, particularly 
in the salvage of residual trees in areas where reproduction is well established. 
The Forest Officer in Charge must exclude all salvage operations that will result 
in undue da:nage to the l."eproduction and at the sa..'lle ti..ne effect recovery of all 
useable material possible. Small blocks of small trees that will withstand wind 
and -weather and can reasonably be expected to live through the next rotation must 
be preserved. There has to be almost daily supervision and a~vance layout of the 
operation in close cooperation with the operator. The snap shots on the following 
page illustrate some of the problems encountered. 

The salvage operations described above have already demonstrated their value~ 
Seven allotments, totalling 440 acres have been covered or i:a-e no-w being relogged. 
Total production to date from these seven allotments has been 1,796051 cords for 
which the allottees have received $3,575.59. Saw log production from these same 
allotments prior to salvage operations was 14,961,740 bd. fto Qi the basis of 
2 cords per l•f bd. ft., the voluzne salvaged is 6 percent of the saw log production, 
and the salvage is not yet c~~pleted. 

As more efficient ::iethods of handling this small :n.aterial are developed and 
as new uses are developed for cedar and other species, the salvage recovery can 
be still further i!l.crea3ed.. At the present time we are making definite plans 
to produce salvage from current salvage operation. Thls is not as inane a remark 

as it appears. 
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Blagen 1s Sawmill in Hoquiam is installing a ne-w type of dru:n barker that 
will handle small, short pieces of wood up to four feet in length. On the 
"short log" and hemlock salvage operations on the Quinault Lake and Boulder 
Creek Logging Units, large piles of short ends develop at the landings., We 
are ma.king definite plans -with the contractors on these units for the salvage 
of this material. 

We have come a long way in i::lproving our ~agement of our hemlock and 
cedar forest stands: from progressive clear-cutting to the staggered settings; 
from railroad to truck logging. We have made a definite start toward improving 
our utilization of the forest stand. We still have a long way to go., We do 
not have the facilities for research to develop new uses for our woods waste 
but we can and must be ready to take advantage of such uses when they are 
developed by industry. 

~£~ 
/27 Johll W., Libby, , 

~·· Forest Manager., 
Date: October 13, 1955 
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