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EBRTRCOUCTION

Ae. YOLICY

“Ihe Buremu i8 definitely corritied to a polioy of suztained yield
forest maneserwate In LoOst roauects the nanscopent of Indinn forest ia
directed touard the samm objectives sawvght in the monagesent of @ vublle
forest, There are csrisin fHmdsmantel differences wiiton ;ive riss to
difrerent panarement problens, Insian lenda are priviate property held
Ly the Unltod (rutee in trust ropr tie Tadiunse Thoy suot Ve rdusaed Jop
the best interests of the Indisn owners and in sacordisnce with apulicable
stxtutes enusted by Consresa, orecver, by recaon of tre faut that the
Indien forest property is &0 clouselr Involved with the welfare of the Indima
poople, any nlan of forest nannyerent vhioh ia dovised rust teke into cooe
nizance of tha fenerel Trdian uroblem and be goorvinstsd with the whole Inulsn
Bursau prosram of scoial and economis bdutterment. "This nocassivules a fur
preuter flexiblility in lonr-tern: forest manaement pluns thun i8 oriinarily
rejzulred or cousidured ideal from a urely toshinical siundpoint. Constunt
ad justeenta pust be rado to meet $he ir:ediete pocuniary ne<ds ol lauividiual
Indians or to fecilitate the educaticnel and industrial advancemntt of the
tﬂbﬂz’%-
(Seotion 202 of Chapter I1 of Forest and Ruge Luntgerent of the Iudian iffaire
)!anual) .

Bo OHHECTLVLD OF RANAOEHT

le To maintain a forest thst will yisld a continuvous incocm for the
uingult Tudians by sturtmee values received from aale of tishapr on Lthelir ale
lotzants o8 weu a8 =808 from en;laymnt in woods operstions,

2. To hamst the resmining old &rowih timber in srush a manner as 0
insure the eatablishesnt of reproduction end to mininize the loasws dus to fire,
windthrow, inoeots and Ajscusasa,

3. To obtain the greatest possidble growth from the forvst axd it the sare
tixe leave the sanllest amount of erowing timber as & porzanent capital investment.

Ce ANSGISIT PLAY

The Forest Officer's reports of the "Proprosed Sale of Timber on the Taholah,
Yueeta, and Crane Cresex me,i.ng Unita® dated ‘ovembar 1o, liu4sh, ana writtem by
Carthon ‘R Patrie and :erry =. ~karra stated thret 1t i3 plunned to operats the
foreat of the . uinaull Meaorvation as « pulpwood propery with eedar poiss a -
secondary production on = rotation of sixty yearns. .
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. zeknowle d;gl;mts

This Xanagemunt Plan hag incorporsted mmterial from the following
Reports:

a, Yorsest Officer's lleport covering the ~roposed Sale of Tirdber on the
Teholah, Tusets, and Crane Creer Logsing mits oR the ufpault Inilan wse
ervation, sshington, dated Noverber 15, 1548, and writton bLy Carthon . yatrie
aml Pﬁm Ko SESTTa. .

~ be Forest (Ufficer's ilepcrt eovering the iroposvd sade of Tisbwr on tie
Crene Creekx amd usets Loguing (nite, doted Novembor ¢, 195, and prepered by

John ¥, LibLY and xarle 7. ¥iloox.

€. Report on itatus of Cut-over Land, “uinsalt In-iie.n Resarvation and
writtea by Larle H, uilcox in January lu4e?.

€. Indien Forest and Hange by J. Fo Rincey.

2. Plen “avieion

This Plan will be revised not later thun Janusry 1, 1589, to incorporute
new informatiopn &ocuzulmted during the interverins yeriod. Iy 1559 a sule
ficient nuwrber of allotrents should be cut on the Orane Creek sLa Tuiwlsh
tnits 0 enable a correctoed estinmte of thoe remmsining vimpin tizber.

e yield tablas resulting from the studies conuiucted Ly Irs alter i,
Yeyer are in the process of being reviscd by Georse 3, Wazes of the rroifie
horshwest Forest snd rdsnge LXperinsnd oBuatiolie A MuViswd bualetin io due
for reloase scratime during l#t4, The volumes of themw revisvd yield tables
are oxpected to taeced thomo used in thia “lan and should be lmcluded as soon
as the Luiletin is reicased,

‘Eurmoy revisions will be aonducted in event ofs

& Substantial losses of timber :m fire, winitlmow, insests, disouse
oF Other ceudes. : . ‘

be Drastic changes in escsomic conditions wmithin the forest industriss.
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PEYSICAL ASPLOTS OF THY “UTUATIT REOIIVATTON

Ae ArTad, Ipcation and I'ute . stablished

The ‘uinault Feservation, laryest of those under the jurisdiction of
the Western vashington ;gency, is located in extreme estern Washington,
lying udjacent to that portion of tho tugific (caan nortd of Grays turbor and
south of lestruciion Island. Foth of these reference points are freguasntly
mentioned in serlicr history of vashington Territory.

Prior to negotiations relative to the relinjuishment of land by the
United ftates for tihe uxcluasive use of the .uinoult Indisas, & ratier large
part of thia cowstal arcm of Tashinston Territory was bolrg used vy the ozatte,
Clallam, Hoh, uileute, Lueets, and Fakall Indicns. 7This erea is rougialy dese
eribed sps follows:

Poginning at a point on the coust roferred to as "Czette"
or lower Cap® Flatiery, thenoe sasterly to the Summit of
the Olympié Lountains, thence southeriy slong the crest of
this runge to the divide hotween the Clehalia end .uinault
Rivers, tlenoe westerly along this ridge, which would lle
batween the lunptulips end uineult Zivera to the ‘woiric
(geant = t0 a point near or slighily sourh of the presens
Loelips River, ana thence norsherly along the const to the
52int of beglanisg.

A treaty between the United Gtuten and the cuinanlt Iniisng was
negotiated socowhers oh the (uinauit River July 1, 1855, comsluced at the
gity of Clympia, Janusry &b, lbH6, Tutifiaed Ly the ;onate, *{aroh o, Lobd,
and proclarstion iasued by the president of the Uniled Htates under date of
April 11, 1859,

The treaty provided for setting anide or reserving a traot of lsnd :
sufficient for the needs wid for tie oxclusive use of the (uinault Indlens, mud
in accordance with this provision e survey of such tract was initiated Septeme
der 16, 1861, A brief description of the tract 80 get aside is as follows:

Beginning at a point on the south dank af the Moclips Fiver
at the Pooific Cvean, thonce ¢ust a distancs of § rmiies,
thenge north 28% ¥ = on & course mpproximstely varallel
with the connt « t0 4 oint o the jorth Rank of the (4'lke=
sult Hiver, tuonce west to Cape ;lizaveth, and thewnoe south-
orly along the coast %0 the point of beglaning.
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This survey of 1E61 only enclossd sn szrea of arproxinetsly
26,000 acros which was svidonsly not coneiisred sufiicient for the needs of
the India s, snd reflocted un errcnecus iutsrpretstion of the tercs cf the
tresty of 1555, aa &n exscutive order was isrwsd dy Treaidens Grant Sa 1873
to set aside mdiftionel landn for the esclusive uss of tle uinsuit ledisna,
and & pow boundapy was estsibiliened 1n 18202 by Lenry L. ¥iteh, Uepuly furveyor,
uynisr contract from tie Cenoral Jand Uffice. Four yenrs later, or duriag 1202,
tke north snd south bovmiaries wera retreced snd subdivision of toxnshlie oOme
pleted by Ceorre 2, Caxobell, Naputy Surveyor, These surveys, whi Oh wer¢ adce
epted and sapuroved by the deuaral lana (frice, definitsiy este!lishea the
doundsriss of the Luinsult Peservatica as they now exist, briafly describead
as followg:

Peginning at tho Tweific Ccean at a roint oa the south bunk of
tha koslips niver - as esintlinhied by “urvey 0 16l - thunoe
o3t 8 milesas to that po’nt also establisled on the orizinal
surveys, = thendoe rorti 379 UB* Last to the Koot goutnsriy

part of cuinsuit Lake, tisnos around the ahure lins to that
point farthest northwest on the Loke -hore, thence north 729

24 sost L0 e oint sBiliutly narti of tuie Lue:tn fiver, t:ence north
B0 38 meat to a point on the rnoific Jcean porth of tie mouth
of the ueets Hiver. jotal distanes Trom poiut of tegimaing to
northwest corner ap roximztely L0 cilies. 7Tle western bouncary
extonds from this point e>uth wlonz the ragific Court at low
watory mark to southwagt cormore The lgservailon 15 lotaled enhie
tirely within Crays jarbor and JeSferson Counties, restern [ashe
in.ton.

Aven = Statistical Information

émg Ares of jmesrvation (ireluiing water)

- = « 156,645 scyes
GOS8 Janl 2708 ~ v = = = v « = « = = = = = 169,621
) Alfennted 1aS o ~ o« c o e = v e w e« e 15,404
Het irem of 'Gpervation = = « = &« = « = « 174,167
Tridal jand Inoluling ReSHYvES = = w = = « « 4,064
Trust 2lloted JANUS « o « « = = v = « = « « 170,080
Reserverd by United !kated o = = o « v v a = £3

b vsuflap %o. 3 for Land Cwnership

B Topograchy snt Dratnage

The topography of the (uinault Pezervation is gently relling on that rertion
south of ths “uinault Piver with the average eluveation beiny 200 feet adove sea level,

florth of ke Tuinault Fiver the Crane Cresk apd [ uinsult Takxe Mmits are
lavel to moderatsly rolliisn:: in charmcter, bein; broken ouiy by geatly sloping
stresm valloys snd occasionel ornll knolls, In thuese *inits there 1€ only one srea
whioh ean be Baid t0 Lo Ladly broken or urecipitcus. in Uhe case of the - ulnault
lLakbe Unit 4% ia linited in extent and coaurs in the liorthwest corner of tue (mis.
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The northern portioa of the Cruns Creck Unit covers ap.roximstely
3,000 aores, This area is budly Lroken by nuwerous eharply defincd
etrean coursas, snd is also very rreoipitous with elevations rancing
from 600 to 1,600 Yeet within adfstances leas than & uile.

The topocraphy of the Teholah Unit znd thw iroposed .uacta Unit
are churacterizad by sztrercly eladborate drainugs saystens and Lroken
terrain. (2 neither of thease ni.e is the totel muge in elsvation
greet, smounting to only about 700 feet in elevation froz som level
t0 the hiphest kuoils in vhe castern portiocn of the Ualts. However,
there is poarcely w square mMile within eitier Unit thnt is not traversed
for pore distauso by ub lesut one sirssy and Boe seotions ure brcken by
geveral, Uech of these gtrears resresents a bhrosk in terrsin and sore of
these aere simrp, voln: a:avked LY drops of one hundred to three hundred
fees im the short space of five to ten chains.

, The Resurvation Jieing mwrincipally through four swjor strwama end

their tribtutarivas. The uwets ead Fefd rivers Jrain the sorihern portion of
the Reservation, thw “uinew.$ river with ite trivutaries druinc the certral
and mujor puart of tiw Meessrvation end the Voelips river noar the soutnern
boundary érains a portioen of the southern purs.

¥ithin tie FAeservation thero are lur:e areus 0f noorly drsinedlend
suppexrting a codar type of vepsiatlion snd ecasjional masiow arves of
moderete 8ige where a dense ground cover of sedges aad shrubs thrive under
the acid conditions whivh exist.

* See ¥ap ilo. 1 for Topogruphy features of e Ressrvatiod.

C. Ceology and Soils

«In rout of the area slong the Pacifio Coast sxtransous cutervppin:s
of sedementary charsoter are to be found which differ greatly from sinilepy
dsposita in other parts of tiw resmtarn states. it v termnd Wy (eologintas
a8 the Hoh formation, and is & compositloa of sundstone, 2iale, &l con=
glamerute. The bedrock hes been covervad rather yoeverly with cluy, seuds
and grevels of fluvial origin, mostly resting ia & horizontal position.
I% {3 only where streurs und tributeries have curvec tiei: chuncels that
the underiying bed rock has buen expoged, though natural berriers of sronion
have occurrod by reason of wind snd eurf in prominent hesdlusds along tie
goast. The oriiinal covering of the bralg Yoru~tion ham tlLrough the yoaurs
boen supplesented by a toy luyer of humus crosted Ly reason of tue luxurious

growth o herbececus ghrubs and plants whish are prevalent throwiiout the area,




~ | | M

The depth of thim topacil varies .Teatly, ruusehing it: maxizun et thse
lover elevetiony on bottom lawis edjnocnt 0 ths muin otreunie

th J.omma omrnts.:ma beinc confined in the pant lrasely to the
lower glovations sape yeierally causaratively level urosis end the rapld
ability of tho land to produce covar after the orisinal forest cover is
resovad 1little erosinn hags been oboeryed on the Feservetion,

Fowavey, forest apsratione a1 now xoring into the rovo broken snd
precaipitous aress of tiw wuervaticn ard while soil erozion hua boen only
alizht in the mist, future erfecia may Do suRwhat lees deaiablu.

De Clirate

Tha Darervation 1e in the "fos bLelt™ which ig chareoterized by keavy
proeipitetion, bi. busiditics sl podornte termperatures, Clirstio oOhe
ditions are yery favorsble for trec £povth and the establirirent of
raproducticn,

Averace annunl ralnfsll waries fror ap,r-oximtoly £5 1ncron pear tLs
woant Lo 125 indhas 0 the viedntity of labo  uinault. The folisuing table
fnilizates the approxirate perasutaps of the amual rainfall ooCcurring during

each konth of tze ywsam

JADUSTY = m = m === 15,20 &
TODIUATY = = = = = = = = = 11,8
Hag0li o v @ o @ w0 = = o = JOuH
;Lpﬂl - amweww e e B.73
¢ ,’:‘y - @ ® aem o wwmwo» Se6D
JULG = = o == === Dok
JULY = @ @ = = = = = = o= Lo
Aug‘w'------‘---- led)
:’Gmmr - m - wmmes o wmo 4.78
(OLOLEY = = = @ = = = = « 0,89
HOVOIIOY = = @ = = = = = = 15467
TECOLEY = = = = e = = = 10,51 7
1‘0.\11%

_ i indiexted abowe nearly 1/2 of the annusl precipitution fails during
‘the ponihs of Lovonbor, Teositbor snd Jatuarys. July sard Juust are the driest

Eonthse. HNoorly il the precisitstion falle in the form o7 rain, Temreratures
«ro zoderete with no rweonis bolow 28ro decrees Yarenhelt being retorud,
“hs tonporature gssldcs exoeeds 1JD desrens Tarerhoit.e The averuge growing
season without frest o 180 dayse. Frecipitsation Satles will e found on
Fage o




Comrlete or nearly complete windthrow {8 not 4 corson GoCcuMBNee.
Thero havs besn s03@ notable excejpytions such as "The iz Olympie Rlowiowm»™
‘of 1¥21 mhen lomdes wore trerendous. ornsily, in the virsin btwida losses
due to windthrow are coufined to cccasicnal soatlered trees or smull areas,

The followin: table shovs the ten hi:hust wind velocities for the
yoars 154l throuch lu4d as recordsd by the Ul 8. Cuast Cuskrd on Tsbtoosh jsland.

Date BeDeRe liirection AL Hepehe nirection
1241 Ladd

Toe., 18 71 on Got. 23 64 8
lee, 16 €2 & Jane & L8 o
Jen. 17 59 8 Jens 3 85 &
Nov, 24 59 a8 Jan, 28 04 ) 4
How. £9 59 S Octs 16 54 s
Yow, 13 &Y 5] Apre ) 51 &
tes. 8 86 ] -Teg, 18 83 B
tetas ) 85 S Har. 24 50 8
led. 4 83 CH CAPPe 23 50 a4
Negce 18 B3 S¥% ‘

Deg, 22 83 s

1942 1944 {To Juns 30)

Rav. B 74 8 ¥ar. 22 B3 s
Jens ¥ 62 E Jan. 1 50 Y
Tesa. 2) 59 a Feb, 21 3] s £
Jan, 6 $7 X Fab, 6 48 R
ATTe 1B &3 & Jans 4 49 5
Febs 1 50 4 Jane 13 44 8
How, 14 80 13} Xar, 9 44 w
Kov, 13 49 8 Jan, 16 43 8
deb, 2 48 4 Jans 9 43 )
¥ar, O 48 L

De¢, BO 48 8

.. These ure *"paxinmun velocities”, monsured over five-minute periads.

S I




Precipitation « uinmult Ranger Ztation
1906 « 1982
Teomther Zeocords Teken Since 19063

Jenuary 50.39 1938 3.62 1949
‘Februsry £9.77 1982 £.39 1980
Meroh 24.96 1908 415 1928
april 14,66 1950 2,27 1930
Ny 14,16 1%8 0.40  1¥2s
Jane 12,50 1980 0,09 19ER
July . e.5Y 1932 T 1922 & 1939
Auguss 777 1980 0.2  1u28
September 19.66 1948 1.0 1908
Oetober 24.65 1947 3.4 1088
Kovesber 42.39 1909 _ 2.76 1936
Dessaber  _31.52 1919 391 u8
278,997 | 24.15°

Ammual avge 126,90

High: 169.82 - 1333
Low; ,9021 - 1929
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1,90 4,52 Al 45 166 - T7.60 11,60 7.06 1469 8L, |
2,94 3.83 S5.14 58 8.26 11.01 16,22 11,22 85.0 |
5,56 2,70 1.60 2.3 17.54
7061 4.95 1.8‘ 012 2.59 .27 5048 11.09 10072 79.~
2.09 423 172 245 1.26 1.54 7.0, 26,76 8.18 91.7 |
5.38 3.50 3,31 29 AT 436 10,08 15,31 12,32 86,1
hehl 8,12 1.4) «80 77 3.98  4.09 16,97 9.76 69.% |
2,60 3.89 3.6 1.34 3.98 4.16 6,82 12,65 12.62 8l..
459 3.69 6,40 1,78 1,08 6,27 5.50 17.58 7.44 81,
6,28 2,15 2,72 17 ool Te05 984 1344 4od2 Bl,.
4074 6.&6 .bO 2.02 037 1059 9022 11.35 17025 75.55
Le56 4412 1.94 5,33 A0 159 3424 10,53 7,77 79.7 |
9'20 094 30& 082 050 30“ 1063 5010 u093 770 ;
2,86 2,52 82 3.9 07 6,74 1033 lh62 7.
6.15 4.01 1.71 o32 3,12 1.92 10,50 7.96 71.-
6.49 3.26 2,96 1.2 2,20 9.44 13.20 8.92 13.86 82.7.
7.95 241 5.57 06 2,12 4.31 10.70 16,27 9.22 90.i.
I..AB 330 10 o170 05 1.70 . 5.00 4.33 12,08 60,0
3.40 74 153 59 2,09 6.09 13.44 11,10 14.29 78.7
3.94 1l.64 3.2 42 115 1,55 2.60 10,96 14,08 73.L
2.32 7.91 .08 20 3,07 3,40 7.55 1435 13.81 77.5.
6.18 6,56 1,57 82 3,24 5.99 9.72 19.83 8,28 97.<
8.26 1.65 «83 «83 Jd0 2,63 9,66 9.94 10,47 70.%
7 39 1064 3087 1029 088 035 2057 205‘ 12-& 49-’*-
7.8 3,65 2,35 o 2T 464 6,52 6,67 6,68 66,7
5.58 2,47 6,38 «10 A6 T.23 12,04 10.22 17.92 102.1 |
8.54 2,09 1l.16 477 o33 1,93 7.00 13,47 1%2.72 133.. |
2,47 5.65 2.7 1l.22 69 8,94 11.32 6,99 35.70 113.4.
2028 4081 075 20” 1.(77 4.“ 12.11 u085 u.91 9102‘ !
357 L.67 2,60 1.04 194 436 3.56 6,12 10,02 83,1
2,21 6,30 6,01 2.46 2,11 1.33 1.96 1,52 .52 73.u
12043 3097 5091 016 5.16 3.92 5089 26.‘0 18.& 1@.2;
9.49 3.32 22 37 64 2,90 8.82 10.55 11.97 77.5:
20u 3.58 3027 1.91 1.12 1.28 5.‘9 &.51 m.% 77.2:
7.57 3.39 34 2,95 1.2k 2,73 12,20 9,10 9,87 87.CC
2,36 6,36 2,72 10 431 7,76 4.94 8,80 15.48 70.4%
4.10 3,15 4,30 2,72 23 o6f 8,20 12.33 W16 63.9¢
7.31  2.55 54 36 112 5.42 3,50 11,06 4,39 57.5C
3.80 5.18 78 1.4 1,40 3.8 7.2 1.71 13.21 79.0:
946 10,72 13.82 7.30 7.83 73 4.Q4 1,95 33 2,06 7.28 9.34 10.30 75.5C
L9*47 11.90 6093 502‘ ‘034 1004 500) 2.57 084 2.39 15005 6.45 12010 7309';
948 7.06 11,02 5.61 538 835 114 .97 235 7.03 5,15 13.28 13.45 £0.:%
99 L2 1.3k 5.9 292 L) 1.0, 146 143 234 6.25 12,83 13.80 6.2
1951 13,50 13o65 3,00 1.6, 1,96 o2 53 10  4.23 10,58 10.09 8.15 T2.87
352 11,10 5.08 5.69 3.89 l.4h 2230 A5 L0 78 2,12 3,60 15.05 53.41
(953 28,20 6,08 7.19 5.2 4.51 2.2 o35 231 226 6,03 10,03 13.63 _88,01

-’. - mm‘m-- mo

s . N R L . L&..-M,_&*y.wwi‘ﬁ
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I¥. FICTORY OF DoOT OFXRAIONS O THR SURMGUIY PITERVIN

Prior to the yenr 1310 littls tinber nhed Leen eut on tie [ uinault
Indian udemervation. roilowlirg tho allottinm of forssted land to indle
vidual Iniians acee arrangerento were pade betwoon the Indiana and the
¥. Re ‘mith Uhingle Comprny to eell timber under the pretcnse of olearina
the land for agricultural purposus.

Thase practices were soon terminated Ly the ONffice with instructions
that in the future all ticber abould be sold only in accordante with Te
psrivental reculations. Turing the yenrs of 1915, 1916 and 1417, 6 tisber
aurvey of the uinault Peservation wam made to deterrine tiw valuation of the
Reporvatione.

Ae (LOGOTYG COMTRALTS

1. On Mareh 17, 1920, a larce block of timber celled the Loclizs
Unit was advertised for sale at cinizum prices of (o0 for Cedar, | JeX
for Mougles Yir aud Lpruce, (2,00 for white pine and ;.80 for herlocr and
white fir. The Aloha lumber Company wae ewarded the gontroct with & bla of
$3.60 for cecar, 4.10 for Mouclus £ir an. rpruce, 22,10 for white pine, und
$.90 for hemlock ani winite £ir, 7The GUNIIEOt spproved ‘n suly of Lvdl prue
vided for incorsuces of stupuse svery thres years busing the reveiustion
on & study of tne Grays herbor market. In april ¢f ivid the vtinpege ‘ulue
of white pine was fnsreassd to AZ,X and hemiock §l.xb« The following year
the price of hexlock wu# rwduced L0 J.9.) wid o sdditional chiunges were rade
during the life of tho contract, This Tnit, cut between the yecara Of Lull
and 1989, yolded 184,701 M ft. Beile

2., On December 21, 1521, the i’oint Crenville !Imit was sCvertised
for sale at pinticws pricea of (2400 for crasyr, "S85 for eprmuco and Towslos
£ir, 21,50 for white pine and 3.60 rfor hertlock and white rir. st the opening
of bids on ¥arch 30, 1022, the ¥ Re duith Lumbsr Compuny was avarusd the cone
tract by bidding $2.60 for cedar and the zinimum for other species. In Apmil
of 1928, the price of cedar was increassed to :5.00, Bpruce 2,75 and hemloek
3.80, In 1927 the price droppud to ;2440 for cedur, On spril, 192y, spruce
‘wap reduced to ::e50. In liaroh, 1931, the stusipage on coadur was reduced to
the orizinal 72.60 and in fpril, 1932, all pricus were reiuced to t&~ original
did. Detwesn the years of 1923 to 1339, 300,145 M T, B.le were cut undery
aontract from this tizber sales Ualt. . ]

3. On April 20, 1922, the Cook Creek Unit was adve-tined ®or s=xle-
and the minimws prices were s3t at £2,50 for cetar, spruce and Nowlas fir,
$1.50 for white pine and $.60 for hemlock and other speciea, The iiobi Fros.
were awarded the coniract with bids of 4.39 for eedar, spruee uxd Dowglas fip,
31.50 for white pine sma 1,80 for hemlock and other siecica. 0 increvases
of sturpase wers mn*io.‘ Tetweon the yesra of 1924 snd 19.3.,. 4%.447 ¥ fte Tl
was removed froa this Unts.
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4., On the 12th of Aucust, 193¢, the fuinault lake Unit was
advertisad for cale with miuninus nrices of :5,00 for cedsr, spruce and
Dougles Cir and .75 for hemlock and other species. This contract callsd
for bides to ha made on «ll tirbor eut prior to ipril 1, 1928. vrices
suhsequent 0 that date woere to be determined by the Cormissicner bty
thres year perioda, 7Thia contrect was swarded to the Ozstte imilway CO.
‘of Voquisn, mschington, with bids of 33,00 for hemlosk and 75,00 for ell
other species, :

Yhile the contruot provided for an ineresse in stuspene on
April 1, 1828, and aprdl 1, 1931, baeed on log: prices, no iucreases vers
pade because prices sctually deoclinsd, During the years 1933, 1934 and
1335, no logsing was done on Lie (ulnault leke Uniy becuuss of poor narket
conditions. It bocume unesensary under a special .ot of Consrees of June 6,
1934, to suthorize a modification of the exinting contract reducins she
sturpage on the Unit, Thia coatrsot modificution wans subject to the approval
- of the individusl Indian owners, the majority of whieh ajproved thé roile
fication. some ownera refused to sign the eoutroct rodifi~gtion 50 thers were
and atill exists et the tive of this writing two scparate aturjase valuso on
the Cuineult Lako Ualt,

gudnault loke Io-ging Unit Chances in stumpuyse Valuss for jouified Contrugts

na - fear
Price 1923 1036 19042 1943 1944 1945 1946 147 1048
Cedar E D00 3500 Jdeu fhlUY gDeud el sheiw 70.00 Lhedd  HelO
Douglasg Fie 5,00 5.00 325 4,25 8,00 Belb 6.00 6,00 6ol 8.40
Spruce £400 Uo0U 3D 4420 De60 9030 6,30 8,3 L0 BB
Herlock 300 3,00 1.00 178 B8 2,20 2,28  2ED H0 3,00

¥hite Tine 8.00 8,00 9.00 4,00 4,00 L P34 4,60 4,650 4e¥5 6.75
fxatdds Tir 5,50 .70 1.00 1.75 gt ] A B T 035 P68 3,50,

“Yeony
1848 16850 1981 19%2  19h3 1584 1958 1 ob4 1987
Ceaday . 310 «00 3 B85 slleB0 313,09 510.40
Spruse 9,00 730 Y80 10U 10.98
I'snlock 4.00 3.68 4.10 4,30 4.60

. White ine 7,50 9.00 B.60 8.25 9,60

Unrodified Contraets

Ma  Yenr .
Frice 1383 1043 1948 1549 1u82 1958

.. Cedar N a00 G Letd o LU I T4 \IJQUO sddeld
Touzlas Fir 6.00 5.00 6,00 6,00 11.60 14,85
Spruce 85,00 5409 5,60 563 .00 10.690
Hexlock 3.00 300 3,00 3,00 4,90 40350

“hite rine 500 8.00 8,590 5,00 7050 9.2
Anatdis Fir §,00 5e00 $.00 3ol 5.»’0 8,00

wlle
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The ori;inal contrect was extenmicd ip the modification for D
yoars Yasoh 31, lé4d to vareh 31, 1902, ‘The oxtension was approved on
the 1Cth of ipril, ldl., .agetin in 1il0 the condtreot wus ¢xtemued until
¥arch 31, 1957,

Betwsen tho yeers 1923 to 1953, $73,126 ¥.B.ft. of ticber had
been removed with approxipately 54,000 ¥ 1. F.ile romalintss $0 be cut.

5. The hounts Unit was advurtieed for sale in Jebruary iVid, with
the jloka Lumbapr Comany holing anarded tio continct at the cinfraw pricea of
23,50 for opGar, Sy™Ee and Dousl:s fir, 51.80 for white pine ard [1.00 for
hemlodk and white fir.

Sturnasg Irltsa Imesivad

. Bid . Yenr '

) Price 1E23 1048 1943 1944 1945 1946 1947 1348
50%153 Fir @3.50 ‘)-5050 vfnﬁw -';s‘lq A (a4l '-_«5&75 {3.75 ;,‘-3 0D ,.':J o0
Spruns 3600 5450 468D DB 6,37 6430 530 5430 G0
Caday 3.5 J.5C SeZ2 4.00 £.18 4635 &S B8 7,80
hite Tine 130 1.00 4,00 4,00 £.25 450 4,58 4445 G780
kaplook Yed) L2 1470 Deit Tall Seh  REu Belid 5450

1.00 100'0 1075 2.2:‘- :‘.25 2.21‘ :’.25 2.65 30_5_9.

atween the yuars of 158 aund 1949 the 1nit yielded 236,048 Weft.Nale

6. The Hall it wns edvertissd on Oetoter, 12347, and was 801d to the
Alokn Lumber Comprmny wuier a contraet approved areh LJ, 12, et the ninismum
prices of 52.%0 for eedar, epruge, “cuglas Iir end wkite pine and 31.00 for
other specles., Thess prices were zmintained until 1945 when ifacreascs wre nmde.

Bid Yeayp
‘. .}lﬂao 1943 1945 1947
Ceday veetld (0637  Medi ({eUO
Douglas Fir - R.60 317 Be78  6.G3
Spruce 2eB0 DelZD DHeUD D45
White ’ine 2,50 3,44 G.18 5.590
hite Fir 100 .78 8,85 £.65
Remlook 1o 00 1,78 2,85 2o 50

Y. The Esteh Unit waa advertiaed Lsroh 12, 1927, nnd was 8014 to the
Alohs Lusder Company at the rinipun prices of ul.B0 for white piue, vhite fir
21,00, codar i3.50, spruce (3,50, Douxlis £ir 33,5 angd henlook 51.00. T hese
prices rsralned in erfect throwhout whe life of the contrawt, 10in it euwt
oub 28,910 U £, Deie Of saw timbor during the years of 16:7, 1928 ad 1509,




© Be The Upper Freck Creek Unit was advertiised for sale on May 7, 1987,
and purohassd by the sloha lumbor Company at the rinimus prices of 3l.00 for
white pine, 41,00 for white fir, esdar, . 3.40, spruce 3,50, Dousles £iy 3.050
and hemlock :1.00. 7The prices rwmained in sifect throushout thie idfe of the
contract with 25,657 ¥ €t. BJe teing removed frox the Unit bstweon the years
of 1927 and 1839, ' -

%, On July B, 19242, & contraat was arproved for sale of the julnsuit
Pend Tnit to the .loha Lumber Company at the minirum prices of :5.00 for nitkn
spruce, [4.80 for Dowrlas fir, 1,70 for berlock anc 2400 for dead spruce.
This Unit was cut out during 1942 with 2,550 Vs 8. RJ/e Of saw timber teing
rerovede

10. & Trect known &s the i’ilsaukee Unit was sold i auviust, 1837, to
Frank Yorgan at 23.78 for Touzlas £ir and cedar, -J.23 for apruce and wnite
C pine ard 31.00 for hemlock amd white fire The minizux sdve-tigsed sluxjuye was
g8t at 13.00 for live Dsuilas fir, 2,00 for demd Douglas fir. This it cut
out 20,747 ¥ ft. S.e OF paw tixber with outticg being coxpletsd in 1ud2,

11, On Junm 17, 1943, the ilobe lumber Company wes awarded the contracs
40 & block of tirker denig:mted 23 L8 ',Ps Trall Unit with bids of 25.00 for
Sitka spruca, (6.00 for louwlas fir, 4.0 for cudar, snd ;l.75 for heszioek
and pzsblis £ir, 12 Yay of 1944 tho price of spruce was increzted W 500U,
Douglas £ir to (6428, cedar to 4.i0e Hetwesll the yeura of 156¢d ami 1347 this
Ualt cut 42,243 & ft. Beie of saw tinmbar,

zBs Tho Youider Crsek Unit estimated to contain 41,700 ¥ ft. lisle Wn8
offered for asle under orasl or seaied ticda on the Bith day of Lay, liave he
xinisunm prices set in the sdwirtiserent werw 10.Z0 for cecsr, :10,W for Sita
gpruce, 210,%) for Towrinm fir, and 3,60 for hexlock snd oihsr poGics. Tlis
contract provided £or qUarterly slULPw ® Gajustcents at [iivd rauwivsd t0 tue
weighted avernge 1o prices as quated frol the gonbined GCrays ilarboreiwss
Sound log mark -t 40 thoir "Composit ales ADalysis™ « Crays l-rbor Io:ging
Corpanies and Conposit lales snalysis j'uget “ound Logiinyg cw:p-nus. Yo bids
wore rmiwd on the day of the sale for this Unit,

Yepotiatione with the Vegar Luxbey Company of Absrdeen, tushing$on,
- resulted in the sisning of the cantrsot on February 18. 1550, agsepting the

o a8 cmdltlom as advertised in 194G

Sturpace Values Ly cuarterly 4djustrents
1550 1431

1s% ond T Sped Ath 18t md . vrd 4th
Ceday 310,10 v1iless s12e39 $15e89 ¢13s03 Dliebl Sltl6B
Sitke Spruce 9.8 130424 10463 10,53 1lels 11.03 0.84
' Douglas Fir - 980 10471 1186 - 12,2 12,15 12,82 12,39
Femlock 4,99 5,37 570 5,87 6.03 6.12  6.75
.
13




~

a

(51 Yulues by ‘uarterly idfustoonts (Cont'd.)
1553 FERE)
lst Znd e 4th 1nt Prd . Sod 4th
Cadar SL2,08 JilelU GlNeUd liell $LieZ0 wlDel0 glOobid ;lie®
Su‘.!a Ep‘!‘m 11.02. 1.1.02;?- 1l.32 NS 11.46 11.29 1l.28 u.sg
Douglee Fiy 12,07 12.02 1465 12,90 J18.9) 12.84 12.93 12,9
Eexlock 628 H,0 Gelih  GLB B .93 Sl 64D7 H ety
1354 1988
1n% £nd Srd 4t 1ot . 2nA 3rd 4th
Ceder $ ,
84tkas Spmuce
Douzlas Ply

Easnlook

This coantrect will expire on or bafore ;pril 1, 1835,

To date

Ahis Unit has yielded 43,057 K ft, B.l's With &n estixated 17,000 ¥ f%. B.ie

reraining to be logged,
13,

Taholah logcing Unis:
mceived, soaled or oral, by July 8, 1547,

Orizinal bLids for this nit wers to be
At thut tire o bicdu wors re-

caived for an uatirated 360,000 ¥ ft. Heve advertiged st the rinizun rates

of 25,79 por thousand feet Daie for

natern red osdeory HeTd

per tiousand

foat B, s fOor Sitra spruce; 10,88 par thourand feet N, for Dowlas firg
£3.80 psr thousnnd feot B, ¢ for ;omblis f£ir; (6.75 par theusand foet Tl
for Testern white pinc: 33,90 par thousand feaet F.ile Tor “estera heslock and

» Rher lmhn;

$03 par linear root for vestern red ceduar poles.

In april of 1550 the . loha lumber Company presented an offsr for
she purchase of the timber accepting the terms of the original adve-tinoxent,

Teholah nft tummace  d{ustrents
l‘u:lO Lyl
aartar cuarter
Spacies m £nd 4th ist £nd Jd 4th
Ceodar wll.b& }513.“2 218470 aZen? pli sl wLnuUé
Eitka uipruce 8.96 9,30 9.20 He75 9.65 7.48
m&lﬂ' ir 10,66 11.80 1208 12409 12,46 1239
Anatilis Fir 3.?‘ 3,9 4.0) 4.1% 4.24 423
¥hitse ine . 8486 T.47 Te78  T8T 7,99 B.d8
Henlock & othars .61 3.83 J.90 4.08 4.1 4420
: PRI 143
Mm-rtay . A Pt eh‘
Speciss 1n8 £nd 3rd 4th st 2nd T 4th
Cedar “Bl1l.928 $10e61 § 96D 968 § ¥e76 51030 310609 (L0010
Sitka Spruce 9.65  9.82 9,91 10,06 10,03 D.87 9.57 Je
Dousrlas #ip 12,51 18.56 12,89 12,91 12,84 12,78 12.89 12,80
ARablls Tir 4413 4.2l 448 4,48 439 4adl 4,49 400
Bhite iine 8,24 8.0 .43 8.5l 853 857 B850 8.8
Banlock and 4.20 4,89 4.40 4,45 €39 434 404l 499

 others

wlde
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Taholoh Unit Stuspage i justmentw {Cont'd.)

1504 1858
. guartey cuarter
Species lot ind 3rd 4th 1st End 3rd 4k
Cedsy 3 :
- 2itkn Tpruce
Douglas Fip
smablis Fir
¥hite Pine
Rerlook and
others

14. At the s:ls of the Crame Cresk logeing Unit held ou fepscrber £3,
1949, a 514 at the minirum nricos set in the advertisement was received fros
Rayonier, Incorporusted. Ths ninirus orices wery cedar (10,75, Sitku spruce

_ £9.79, Douglus fir $13.40, /jmantlis fir 26,00, white pine [7.60, hemlock and

othar species 5,90 end G350 per limear £¢t. for cednr poles. .Adjustnents of
stunpaze values were to be pnie bv sprlying fixed ratios estoblished at the
biiding =nd the parket prices at the ti=e ¢f the snle, However, Payonier,
Insorporeted, fezilad to oxecute a contract for ths >urch:zse of the Crane Cresk
Tnit and the Seoretary of the Interior notified the Corporation that the
$163,000 deposit with the bid vould be retained os dannges. This mEouat was
then distrituted emong the sllottees {n th» Crene Creeic Unit.

Again on June 17, 1952, the Crans Cresk Unit was opsasd for bids
by oral austion. Rayouier, Inc, bid the =inimum prices of =13.30 for Cedar,
B10.60 for spruce, 14,00 for Douglas f£ir, 54.65 for ;mablis £ir, #5.80 rfor white
pine, $6.40 for hexlock ani sthor spsofes and $.005 por lineer ft. for cedar pOles.

Crane Creex tsuspape idjustronts
1950 uarter Lisl=_unrter
lst tag Ird 4th 1st ind Srd 4th

Enagian

Cedar 810,67 § 10480 321119 $lled6 $11.20

S8itks Spruce- 11.50 ll.88 11.18 11,03 11.27

Dougles Fir 19,63 10.67 10.a5 1bed3d 15,43

Amablis Fir 7.186 T.08 9.11 7,19 7.086

¥hite Fine f.48 BadS3 0,45 9,03 8.88
1984~ uartey . 198u="uarter

Bpecies - p Y 2rad Ird 4th 1at £a8 Jred 4th

Cedar ) ' ’

8itka Sprvuce

Douglns Fiy

Anablis Fiy

¥hite Fine

an.look & others

-l -




15, cueeta Logging Umit: On august 12, 1349.’ designated a8 the
date of en orel auction sale of this Unit, no bids were rude for the tine
boy wiloh wes estinated o be 4u7,000 i L. Beie of ecaw tinters The uli&'

{mun stumpuge rotes to be considersd were: (7.b0 par thousand fect D.lie fOPr

westolrn cedar; «7.70 pér thousaad x‘eet Beiie £Or sitke spruce) [J.80 pur
tshousuand fret H.ii. Tor '\ow'las £ir; 53.6U per thowend fzet RJe. for smablis
£1r] 35465 per thousand feet P.iie of Yestern uhite plnai 5350 per thousand
fest E.X. for estern huxalock ad othor spacies andi (.080 pe: linocar £%. for
Yestern ruli coder polus.

Tnlike the Tatolah end Crans Cresk logxing Units, {zproving
markst conditions durings the year following the sale brou:ut no orfers from
tixber interests. This Unit is the only srea of viryin timber on the hesere
vation not under a timdber sale gontract.

*  For Locations of various Logsing Unita see Nup No. 2 on ¥age

. Yor Cutting Operetions Map by Decades consult ¥ap los. ¥ on Yage
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‘B, BRIEF YIRS FISTORY

Yorest fires of the past have qovered a connidernble part
of the out over lands of the Neservation. Thece past burnings have
gsreated & sericus problem in as puch ss statistics stown by the
report on repreduciion status of cutover lands indicute that approxie
nately 11,000 screvs are now in peed of replanting. Listed Lelow ia
the aroa burned by years on the Feservation starting with 1924 when
the first serious rire ocourred,

Your Aorus Purned Yeny  Acreos Rurrsd
1324 20 1939 0

- 1528 1,200 31840 4 i
1920 85 194 15,640
1927 100 lu42 0
1928 . 4,560 1943 0
.1929 0 1944 0
1930 : 80 1845 0
193} 6,560 1946 0
1932 3,600 1947 0
1933 9,050 - 1548 10
1634 11 1949 b §
1938 900 1950 1l
1936 34 1953 5
1937 3,680 1352 1+
1958 230 1853 130

The sombined area of all fires on the (uinault Neservation Las
becn 46,551 ecres, Yany of the eores reyresented by this total have deoa
repetition of urces burned over froi: one to throe times; tie total areg of
land whiich bdg been burned over on the uinault ewounts 3o 12,400 acres.

. Seo Yiap Ho. 4 for Condined ireas of 014 Burna,




€e. PATTCTUTTING IDATICIS

"iigh leand® and *“Cteanm skidder” ysrding mothods have deen used
extensively throuckout the history of logzing operutions on the Hosers
vation, Yn recent years trnstor ysrding has been inscreasinz in importence
bus is limited by teypographic features &s well uz 501l auld wenther coniie-
tions. hile sbean units have not besn in use sizse 1§62, Llesel yarders
oontinus to predozinute the loggling “shows“ on the xeservaiiol.

¥ith the advens of tractor yarding on the [leservation &uring the
late 1930's atterpts were nedo to duviate rrom the subscribed practice of
clear outting, tnd $ree sslection rethods were attexpted.

A Toport on tres selsction lopging and solection of areas to be
reserved from cutting dated i“eptember, 1543, and written by rerry L. Skarre,
discussed the ntatus of seventesn seloctively cut arvas varying in size from
thirty acres to over 1,000 acres, 'The areas were ccusiderod to bo representa-
$ive of tirmber types on the Feservation. 'erranent sasple plota were ostablialie
od whieh wore examined periodically or until they were destroyed. )

the conclusions renohed in thls report were th-t tree selection in
the 014 growth, vircin timber stants is not feasadle on the ‘ulnault Keservae
tion exoept in very limited locaticms and then only under tbe noast favorable
sonditionsa,

Of the ssventeon areas only four showed anything but megative results.
The nore succes:ful areas ave as follows:

1. Pure stand of Douzles fiy on favorable ground
This atand conteined thrifty second ~rowth with a soattering

of old grovthe Tke old growtk was ronovea snd a Aight cut ia
‘the setond growth was mude, taking a totnl of 304 of the stand,
The remaining staui hnos proven $0 be wisd firm and good growth
has deen indiosted in the rosicduasl stand. This would indicate
thet tree gelection s feasable whisre tie residual stand is

. Douglas £ir and the ground fevorabis. Unfortunateiy, atancs
of this type are extreiely limited on the Reservation.

fs Original tiember sype old growth Doulas fir with uecond growth
hexlook and thrifty ssoond (Towth £ir and limited smounts of
SPruse , cednr, and ~rablic firs

This area wans sslsoctively logzied in 1937, removing all o0ld

gonth tinber, snars, wnd windfalls, approximstely 4% of yolume
snd 304 of trevs werw roxoved. all henlock selectec for the
Mogidual stand way riduled by wind ztorns. A reiutively &mall
ares of the segond growth fir proved wind flym and renwins standing.




- 8¢ IA the Zuinault River Bend I'nit 353 acres were logged
soleotively by trsctor in 1542 and wua marked to favor youug
thrifty spruce in resicusl stand, vindethrow in the hisher
sYeas wos obsorved but for the most part the srea hes o=
tained the residusl stand wvery well e..pociau,y in the river
bottom mrea.

4, An area in the old Yall Unit marked for tree saivotion as an
sxanple in cedar tyre: ]
Residunl stund wus codar apnd herlacke This area was logged
in 1943«45 wni ghowed light to rouersts windthrow with the
henviest damase belin: done to tha hemlock. It mre pointed
oubt that the trevs in thia area were snort boled ani mush of.
the residual wus of suort pole size.

The fowr abeve-rsntionsd taress which responded somewbat fevorably
t0 treas selection cun be sppiled oaly in such rere cases on the repaining
stand of timbar as %0 be of little importance., The other thirteen aroas were
damaged 8o severcly by windthrow that it wes nsgessary to carry OUl MEsIous
sslvage cperstions in un attexpt to save tke windthrown tinder,

n. A}-—uit l—q I‘t1 rLL) t-ll F;-‘K,::J

Al

Blister rust of pines csused by rust fungi of the cenus : rvnartium
is very deatructive to the white pines on the feservation, .:oedlinga. Eaplings
~ and seall poles ure emspooially uttacked.

Yhite pine comprises less thun $wo percent of the timber stunds and
has besn Of no more value than other spsocies wiich will eventually reploce the
pine,

"k‘Ribﬂ bractiosw: is evidently the principel aliernate hoat accurring
in abundance over muca of the aree, ThHs high, dense, ainost impenstrabls brush
oceurring $n tha stroamg and swanpy arsas woeild oreate an axtrersly difficult
and expensive eradication projoct,

Red ring rot, ring scele, red hemupt oOr pegky hsurt rot caused by the
ring scele f:mgus Forws pini ie responaible for more losses thon any othsr decay,
This rot affeatn all conifors on the Jesnrvation and is confined priucipally
to the old growth ticher. Joczing operations wisrever prectioal nhamd be dir-
ected to the overmatuwred stands.

A deweloping infestation of the fir engruver eetls (Psoidohylesinus spr.)
in the true firs of esterc  sshington was noted in 1949, The outbreak ocourred
first in the it. Raker :intional Forest und later oo the west side of the (iynmpie
Peninsula. Infestation has buen dstected one rils from the northeast side of
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4he Remervation in the Olywpse lational FYorest but hes mt' been encowmtered
on the Roservalion at thiy vime.

Lost serious dassze gdcurs in nixed stands and partloularly where there
is a high percuntage of ovormatwre and decadont timdboere. with palvage logying
being the only prutticsl rothod of cuntiol for this insect, clous contuct i
bein: xept with its spresd. Loguing oporations st theo proseut tize are in the
heart of the pi.ver fir etands alonr the nerthern ond of the Crans Oreek Ymit,
In the event the srva 1is poriously attasked cutting gan be qQuickly iuitiated,

The Dlagkehoaded Pudwor=m, .cleris varimna bueams prevalent on the Olympie
Peninsula ia 1944, The insect war noted %0 aiiack ail conifurd with hexlock
sud eilver fir vhe preforrec nost in that order. Lituwme irens, seconu growth sud
understory treces are all rendily attscisd Ly tha budworm, Infestaticn rosultinc
in moderate wefoliation of henlock was noted 4n 1943 noar the willsge of - uvets.

Sevsrul infestationhs of the hemlock looper flionia fecvidoris have been
recorded oa tbs Olyxple Funinsula. The mous reecens peavy Andestatlion cccurred
during iyl? and soxe duanese wad noted nesr the vilisge of Usets.

Tarare of the Sitka sarueo weevil ilanodes sitcrnonsis has been uoved in
{inoressing abundarce sings lvbU. The weevilile hng ogcurrea principsliy ou
Sitks apruced in the reproduttion of tie poOrly stooked stands, Trees Letwesa
L6 ages of five and thirly years are prineipnily arfectsd. _

The black bear aas busoen vary cestrustive 40 youn: polee-sized standis of
Dourlas fir. <y olewin: away the tery and then devouring the soft reristexatie
tisews of the cambiuzm layour the $roe 13 kiiled or datagea seversiy.

The damage hqs boen particulnrly sswvere on the pooriy=-stocked areas. The
fiftesn~your old ;owias i on those ursad Gre snportant 8 fuiursu Boed SOUCE
%0 rostock thage areas, 7Ths beaar by eliminnting or coverely daraging thees trees
is greatly retarding the restocking of the aress and the rotaticn period,

During the fall. hunting seasny of 1951 the meat wastage reyulation was
waived gongerning the bear and in 1963 the bear was declared e pradator in tho
gebderal eréa Of the Qlympie Feninsula. :

. Jontrol of the boar population i evidently the only means of muctinc
thens 7me, stands.




5. PIaTING

- Under the datea of July 11, 1929, amd Decerber 17, 1923, the
Departeent ressrved 1,380 ncres of lorsed eid burned over tribal laad for
adminietrative purposes, setting thic lund aside as the “ uinaylt Yoress
Experiment Station™ and gave ita aprroval 10 the plan of ertifically ree
foresting the land.

Plantin: was begun 1a 1829 by the roreatry orpanizetion &nd ves
sompletad in 1834 a8 8 CLC-1) project. Thia planting fncludoed apruce,
housilag fir, wdiite plne, astera osdar, Vot (rford ceder and reawoed. This
yplenting wes very sugcessful. 4 part of this plantatict wes burnsd in the -
1241 fire.

The followins tabla shown the status of the experimentul station as
tndicated by A. C. llauge's reyors on the *iroposed “res Planting Projectise,

Mm.pmedlgsg‘lgu.-----ﬂ--.------- lwo
!\’BtmlmpmwtmnF----------------- ﬁﬁ
Aves Luriusy In 1odl Tire o o w w o o o » o« o c o e« » S50
Swmmpland ari Umwrobentabls timber st tire of lopginge 405
Total ired - « 15U ucrus

To naks adiitionnl ereas availsble for plantin., ellottees oxninpg
land in tho Red CreeX atershed of the Feservation were sciicited &ud seven
sllotrenta totaling L0 acres weruv deevdad to the e e OVverusent o truast for
the Culnault trivte ror reforstation purposes, Ik 1U40 as & CCC=1D projoct
430 acre3 wers plunted on tlees allotranta. Consent to trahalfer was outained
froz oxners of nine nore allot:cuts totallsg 720 sores tut tho trunsler of
thege allot=onta £0 tie tride war not comploted,

This was the last plunting projeat on the Hessrvation and tlils was
Yurned over and destroyed in the 1941 fire.
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Past operations om the Tuinmult eservation heve shown that the
actual cut ns compared to the orisinal oruloe estinntes have resuited
fn an overrun of spproximetely 67, Therefore, it wsks obvicus that a
contirupd use of the l¥lo eérulse as & basis for manspomsnt plans could
not bLe gonsidered.

During the ourly part of 1980 kre Scrls wileox sssigted by Lobert
Yegger anxl Xehneth Fadley completed s swrasry of timher eut Ly yeara on
the Cuinault Pogorvaticn. Ths work sbovwsd the volumes and vaiuws cut
euch ysar by siecies, The total ennual out was bLroken down 10 Show the
arount cut £rom oadh tirber sels unit duriag the yeur. -

The puwrpose of this project was twxo-fold: Ain onally obtaninable
acoount of timber volumos snd valuss Of tirder rencoved; and 4 re-uadters
ination of the romainin: veluves of vwirgia tinber, The lattor was
derived after mnalysing the peet cutting experience by species and applye
inc a percentage adjusiment to the existing crulpe figures.

Throuwrhout this analvsis the valwos accopted tended to bo CONLeETVA-
tive, It waa pointed out shst certain factors axe present whicin will
inorease tho nDurcentase of overcut above the estirated increancd voluiwe.
The final ad justed volusmesn wore based entirely on the past recore ot
cutting as oaspared to the erulse, lLimited conservatism in volurw estirates
is preferabtle to ovorestiration bassd on hasty asaw:ptionm, Conservutios
yrovides a mar:cin of gafaety in the detemination of rllowanle cutz.
Lowever, cxtrersly conservatioe voluzes as indicsted Ly cur existing
srulse recomis ounnot be eccopted as the bLasis for determination of such
feotors a6 thoe anmual allovable cut durins the resaninder of ths firat
rotation. 7ho ¢conony of tho area, and particuisrly the econoiy of tae
individual Indians with sllotments in the uncut portion, require the
paxirae possible anrual out from the Heservatica.

Yuotors tending 0 incroace the ultirmato realisstion above that of the
sdjunted volwses are;

(1) Increseed standards of utiligzation in the woode-using industries.
At the tize of the crules the volws estimatas w-re based on timw tinber .
2hat would bte used by tha intustrios at tlint tixe, It i3 interestisag to
nete that oue of taé ren in the orulsing party wihw worked the ares south
of Qusets indicates thut during the orulee all 33 honloak logss were cullede
Siailarly, the poorest grudes of lo:ss 0 otior speoics wo v not entered
a9 part of the volums of the areas goverod. U procent thome ¢Iwies are -
eduepted by the overators, aiki receive thelr full scale wien sounie 7 he

- degree of utilizution at prerent exceeds that oLtained at any tice during

the past and we nay roasouably expect Turthor inprovossnts. Consequontly,
the poroent overout should increess very apyreciably over th:t% resorded
in the pase, '
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(8} Yore rizid standarda of soaling are in effect now amd will
undoubtedly continue (in keepiny with increased utilizstion standards).
Eugh of our reasord of aut is based on scaling methods thnt tondsd to
Levor the surchaner durins the depression porici of tlhe 1uX's. It ues
pot until 1949 thet all "autozmatic”™ 4<foot dsducstions fron the butds of
hezlock logs were eliminated, 4lmo, such practices ca dronping all
fragtional inchec in diamtor rsasurerents huove only been ais;ansed with
totally during the prat five yoars, with the disrstar being egospted =g
the nsarest inch. (7Vhose diareters with frectional perts of san inch
over 3 inch are ralsed to the next hizher ineh). fuch easling prastices
will incresase the recorded emount to be cut in the future,

(5) It is expectea that the poorer stania of tirbter, which contein
a higher percentare of lower rrads logs, ¥1ill *ring a greater peroent

© gworout tiun the better ctands, A ruch largsr porcent of tia total

volurzs of the bettar stands wers considered msrehantable in l¥lé, and

" $hus appeare in our oruise volwws. {(Conzurison of rercont overcut on our

units completea to date coufiwms this supposition that a lalrger overrmumn
faotor {s found iu the poorer stands), s ocordingly, since tis rexaining
virgin tinber 13 of poorer 4quality than ihe areas previcualy cut, we nay
reagonmbliy sxpact thae porcent of overcut to €x660d the averags overcut
$0 dute wiich we are eacceptiug as the basic date for oasmyuting our ude

- Justed volunes.

(4) Increesed volume dus to srowth ahould be & noticeabls fuctor.
The gow:on co.uention 18 thnt a virglio stand is cansidéerod statis incolar
ag growth 13 concwrned., This 18 bssically trus since losses by wimdthrow,
deguy, and lnsects tend to cazpensate wiat growth sigat be atusde (i
the outnault husorvation wirdthrow has taken the moot severs toll of
tinbor. Thim windthrow, slilourh occurrinz %0 a certain oxtent each year
33 moszt destructive in cevare GLorms LLiCh COLUr oniy once orF tuice duriag
8 lonz period of yoars. ‘The lategt of auch storms to tals an extress toll
of tinmbar was 192), althcurh less pevere stors:s have occurred soveral
tices sinces The effect of tre storm of 1971 40 corpensats for growth
of yprevious eni gubsejuent yesrs was eliminated, to a great extent, by
having a re-oruise made of those arewa siriken rnost severely by tuis storm.
Thus, & great part of nsture's way of balencing rFrowth with destruotive
forces is eliminated by the sdjustrsnt of owr tizber estinmkte (by re-cruise)
to elininate & lurge portion of such destrugsion; while no zeans aas buen
atterpted to adjust our datu to provide for tue ifucreesss due %o growti.
It is exjo0ted th-= the inoruase in volusw dud to growth during the period
from 1916 until 1950 would be considsrable.
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The adjusted volumes were obtained in the following manners

A table as shovm on the following Doge wua econstructed whereby
2ho volumos removaed by speciss were shown for oach unit, Thess
volumes wore showvn as (1) estiranted volumss based on the 1918 eruise
and (2) the astual volwws cs rerwyod from the sale srvwas asg teated
by ssals reports of individual allotewnts.

The taoble ifncluded ell tirder sale unite completed by 1250 with
the exception of the Foint ZSrenville Unit which war omitted because
sach of she orizinal estizsted volww lster bkecame allonsted and was
00t included as part of the fingl eut.

" The table resulting from these entries chowed a considersbls
variution of overcut by svesies, It vag thersfore, folt that a rore
socurate pioture of the voluws remeining in our virrin stsnds wuld
be caloulated by applying n correction factor obteiro! for esch spssics
$0 the entimated voluves of ench mush syecies rerainilyy. These €0le
rocted volumes by species were tien totellsd to give the adjusted
valus of ali timber rersining in t2e Taholah, Crane Creek aud uests
Units, ™ith the exoention of arproximately 64,000 » Rd £¢. of virgin
ticber on the Jutneult Iake nit wiicn ooould be desnleted by l¥b7 and
17,000 3 Di. ft. of tinber on the loulaer Creek init whieh shoull be
resoved by 1995, %11 rerainicg wirgsin virber will be located within
the boundasries of ths thrwe Units maationed above.




B, VOILRE OF DDINY C17 CROWIH TINTER

1. The followin: Tables indicats the estiruted volums
remaining by Units ap of Dadenber 3i, a¥3dt

Tabls I « Luinault Lake and Boulder Crsek Logging Unita
* II -« Taholah Unit
® II1 « Crans Cresk Unit
" IV - Proposed usets Unit

- ¥V « Surzwary of ill Units by Specles

VI « Total Volws and ;oea Kemaining Unout

1
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UL AR LARE LoGAD U and ROULUER CROVK LOGOTMG UAIT
Yolumes Cut end VYolumes Zemaining by Species Tfor Cuinault laks and Joulder Creek 1o¢ging Units

PYHITR CRECE 1oanyvn arpy
Yolwx Cut to Eatirmted Volume nee
Des, 31, 1953  maining nee.31, 1553

SFICIED LU L LR LOGUING VIT
- Voluma {ut tO igtirated Voluwe Row
Pe¢. 31, 1953 muining Nec.3l, 1903

k Bi.lt. K D.Ft.
Pine 1,729,960
teabilis Pir 567,260 9,085
Cedar 163.446,590 8,800 1,777,650
Spruce 109,179,300 9,830 794,760
Dougles Fir 110,492,170 3,170 1,16¢,010
Hemlock 246,885,670 36,650 59,391,160 17,000

TOALS

573,125,610

64,315

“.055 .500

17,000




SIECT!S
=

Cedar

Sitka Spruce
Pouglas Yip
frmbilie Fie
Ytiite Pine
Tenlock
Cotto.?nood

Tiiul B 10510 LT

Trival Lend £87 aores
aAllotted Lemd 30,034

TI, 021 nores

41% iAllotments

percent Cut Ixpeoted Crulse Volure Expected Cut Voluse jeaoved  Volure Reuaining

TOTAL Saw timbor

to Exceuvd 1918 Crulse K.Jd.1%. ¥oHd.Fhe rron Unit as of Dec. 31, 133
Estimato pec. 3k, 1953 KBl eTte
58 350,000 569,000 33,569,670 535,000
67 3,000 "92,000 16,789,710 55,000
40 3,000 4,000 1,518,380 2,000
-9 42,000 59,000 6,899,570 52,000
151 7,000 20,000 1,568,290 (9,000
92 90,000 193,000 21,946,140 161,000
| o 36,950
548,000 77,000 84,000

Cedar Poles (Liuvear Ft.) 9,000,000

az,784,750

29
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CRAY®. CEEYE LOGOING UEIT ~ Tridal lend 166 scres
Allotted Lond 35, P18
) g2 BETOS

473 Allotrmenis

SrICITR Peroent Cut Nxpected Cruise Yolune ¥xpected Cut Volume Cut vﬁlm Fenaining
to Txceed 1916 Cruiss ¥ Dd.Ft, E ¥.Fte 1853 ress, 31, 1303

veatirate ¥ rd.Pt.
Cedar 58 - 330,000 621,000 11,108,980 810,000
£itka Spruoe 67 16,000 27,000 100,460 27,000
Douglas Yir . 40 10,000 14,000 " 49,430 14,000
Amabilis Fir -9 _ 86,000 €0,000 1,576,530 78,000
white Fine 191 9,600 £0,000 118,680 20,000
Healook o 165,000 317,000 4,508,800 313,000
YOTAL | 614,000 979,000 17,187,160 $62,000
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Codar Poles (Linear Ft.) 3,300,000

PROFOCT SIS TUIT Tribsl 1zpd 411 aores
allottod Land 40,677
41,073 scres
- 585 sllotments
SILCTRS - Percant Cut Expuoted Crulse Yolume nxpscted Cub

to Ixcecd 1916 (rulse M B.FL. ¥ R.Pte
Codar 58 275,000 431,000
Sitka Spruce 67 . 32,000 53,000
Douglas Tir 40 3,000 1,000
Anadilis Piy - ¥ 75,000 93,000
Thite Pine i3 7,000 20,000
Pomlock 92 76,900 146,000
TOTAL Sew timber 467,000 924,000




v

VOLDMG OF VIRGIT TIFIUR RELAILING O TIR
CUTESUIT RLOERVAALIOH A OF DECIYIIER 31,1903
X feFte

natT Cedmr oitkc Zoruce Douglnr Fir  jAsmbilis Pir  vhite vipes Hemlock Totsl
Cueets 431,000 53,000 1,000 75,000 20,000 146,000 724,000
Crace Creek 510,000 27,000 14,000 76,000 20,000 313,000 962,000
Paholah 535,000 56,000 £,000 32,000 19,000 151,000 84,000
. uinault 9,000 8,000 3,900 6,000 36,000 64,000
Boulder Creek . o . 17,000 17,000

TOTALS 1,485,000 143,000 20,000 191,000 59,000 663,000
2,851,000




T
tulnault Lake
Boulder _an.onw
Taholah |
Cruns Creek

Quosts

Vi

IOTIWR LD VOLWAL, RILJIHING OF OLD GROUTH
TTHEER O THE UINULY Ra JV:TIuH

| TR Ty a
YVolume Avon jemaining $0 be Cut
64,000 1,800 icres
17,000 . 720 w
QM&-OOO 28,641 =
62,000 35,188 ~»
744,000 41,083 ~

2,681,000 T 107,428 scres
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Ce CHARACTER OF RIMALII'G VIRGIT TLER

The yemaining tirber stunds vary widely in bdoth juslity nnd
charester ovsy the reraining uncut portion of the “eservation but
are prodominantly the oedar-hemlook type with ,mabilis iy, .itka
apruge , uibite pine and Douglas fir occcurring in legser volwwes.
Cedar 1is the post svundant and ia the most geuerslly aistributed
beiny foumd in varying de;Tees of mixture over ihe entire urea oxcept
for occasional pure hemlock stunds ulong the sasvtern boundiry of the
Crane Creécik Unite 7The hanlook attaing its greatest abundonce in the
Crans Creak Unit. The oscurrenced of spocias is shown by tie Jollow'ug
$adleg _

Caduy Sitka S:vuse ouslss Fiy /pabilis Fipr white Pine ierlock Total
57 9 I 8 ] 23 pYF3)

The Crane Creek Unit sunports tha best cuality of tirber recaining
oA the Mesyrvetion. Nue prirarily to fts wide diatributicn ¢sdar ree
fleots the greatest variation in quality resohing frou "Very (ood" in
tous parts of the Crans Creerk Unit and ths eosatern end vsutrel parta of
the Tueats Unit to alvost worthless “lat-tuil” codapr in Lhe gwampe and
along the bench ares of the ‘uirpsult and ~weta Unita, There is sfore
variation in the cuality in the other aspesies but is less extruce, tho
poorest stands being found poar bemches in the (ueets ana Tuholal L'nits
shere exposure to ocenn sturma has tr:nsforred end repressed the trecas,

Femlogk which cecurs next $o cadar in ordes o abundence is generally
distridbuted throuchout all three Unite with its heaviest incident in the
Crans Creck Unit where it is found in slEost pure atands of considerable
extent., It minges from "Very foedt {in the Trene Cresak Unit to "very Tooarn
on the const in the Taholah and “ueets Units, but genurally tarousaous the
three Unito 1t 12 of goud everuge gqualitye .(mabilis fir i1s fouwri thixd in
orer of abuniance in the cueets and Crane Crosk Unit and faril on the
Taholah Unite It has rather a brosd diatribution and is generslly of dete
tar thun average juality. .

Sprucs is found shird in order of abundance un the Taholah Unit amd
fourth on the <useta &nd Craunhe Crevk Units. . dthouch, on the latter its
incidence is lsas than one~hnll parcent oa the other two Unitse. The spruse.
48 not us woll distrituted as ;mmbilis fir, belng founa pripeipally along
the Juinault river, in the Taholel i Craue Creek Units, south of the .usota
river in the 'ueets Uit and aloug the demch atrip in tle Taholah and . ucets
Units, T7Throughout the three Unite it 18 of awersges to bLetter than aversge quallit;.




_ ¥hite Pins and Douglas fir have only & limited distribution
and occur in only small amounts. The two together camprise only
three percent of the volure of each Unit, The largest volume of
Douslas fir 18 found on the Crang Creck Unit; very litile on the
Taholah Unit, ani only an occaaicnal treg in the (usets Unit, The
Dougzlas £ir that doss cscur is zonerally lerge, old yrowth of high
quality with a goad percentage of peesler logs,

The white pine which is widely but thinly scattered is of averace
40 poorer than averarso queality. 7There iz n acatterinc of covtonweod
end slder alony sore of the strenm coursea but tho voluse is srall
and at the praosent ti7e not conridered an sirnificant.

D. BSITE GUALITY

The abllity of a forest land to prodnce timher is Getermined by
climate, soil, topograpky and otiuer featuriss. his &bility is referred
t0 as site and in Jastern lasaingten five site quelity classesz, eaech
represeuting a renge of 30 sive 1ndicie?, &rs used for guicic approximate
rat 1ngB . )

Little specific informastion is available conceruing site cuality
on the Reservation. The reraining timbered lands very from ; to V and
while tlre site is somevhat lower than that of the lanis alresdy cut
over, it should averaze 3its III. The corresponding sito index for
Site III is 140.

e e R ———

1
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A, EXTENT AT LOCATICH

a-s

Cutting'noted enrlier was first undertaken on a large soale in
1928 and has prosressed since then wmtil at the present tims SPproxie
mately 63,000 agores of forest lamis have been sut over and ovoer two
and one guarter billion bonrd feet of tixber recoved, ot of this
outtins haa beén done on the southern portion of the “eservation in the
aren gsouth of the -uinault fHiver. 7ne ~ulnault Lake Unit, upov which
logsing operatinng sme nesring comnletion, incliuies cut-over lenus on
both sides of the river in the east end of tho :oservation, The .
Boulder Crosk Logzins Unit, which is south of the ‘uissult ‘zinr. is
now in the process of being Gut.

- ¥i%h the cospletion of thess Unitso in 1987 and 1935 cutting eperations
for the first rotation, excepting for sssll salvacod sales, will e c¢onfined
%0 the three remeining unite: Taholah, Crate Creek and “ussta (Ironposed).
As of today the “uinault Rivor largely marks the boundary betwetn the cut
and ungut sreus oa the Hessrvalion.

* 7 Cconsult Cutting Oporations kmp No. 3 on Page .

B, RPROUUCTICH LUVEY

In 1944 a reproduntion survey wag inftiatsd on the cut-over landas
®f the Geservation 4in an efrort to determine the precise svatus ol tisne
lands and provide a hatter busis for planting ahi managerant planndaf.
This work was carried on &t intervals sud a report was prepared on te

ti.r.dinsa in 1947,

Th- Area south of the Suiaenit liver is of hLish avurags site guality,
tha laree part of 1t falling in Sites II mnd 11X, and is potentially ome

_ of the berst timber producine sreas on tihe reservetion; it also consitutieas

the bisrest problan in coanection with developrent of & long Faime program
for the ‘uinault Nerervation forest, It erounts to neuply one third of
the 150,000 uores of good commreial forest iands, and an even larger
portion of the potenmtiai growing ocapacisy, yet puch of §t 1a rost inade~ -
quately stocked at ths present tine, Lwdh Of tiis poorliy resorested area
is the result of serious fores$ firea which have destroysd tho swed sources
seeding in by natural means 1s now an extresely alow und uncertain
process, and many yonrs may e requirwd bdefore reasonavly complete stooking
oan be obtained,

Fortumately, the over-all pioture of the cut-over arens, including
all lands both north and south of the ~uinauld Siver a3 mot #a disquistine
as the record of pust fires and the general lack ¢f good sewd souree would
lead one to expect, In fact, ths reproduction status of some of tie arcus

i g




that have burfisd over, in soszs cases several tires, is no leaa than
surprising despite the kmown ebility of henloock to sesud in from long
distznses or under adverse conditions. .hiie sae roproduction is not
as Inr advangced as it zhould d», there are now exteunive areas in the
out-over portion south of tie river thut are fuipr to wxell atcoked, aod
there is in ailition B substanilal planted nyea in Lpruce Urchard now
well eotablioned, orth of the Juinault Siver ths status of UR CUle
over lanis on the [ ulpault Iake Tait as well ss tw Milwaukee Treil,
‘and snaller pales, 9an be considered wgaierally &s very guod, aud all
thet oould reusonably bs deaired., hst 16 nore, the situ=tion appoars
to be slowly improviny by &iditions eac: yewr to tist in tia@ arcas
whioh are now only roorly stocked ray well develop inio faly or even
good eonditicn. This 13 not an {deal situnticn by eay reana since
paximum production requires pronpt and complets restoosking of sut-over
ayreas, ani we do uot have this condition nor do we huve a good distrie
butinn of =ge oleases. It 1s, howsvar, nuch better than khad Loen eXxe
posted after the 1937 and 1941 firee swept over so large 8 portion of
the cut-over srea.

From Tables in the 1347 xepourt end fraom aress ext in Moqunt
years, the following suszary wus prepareds

1. Degree of Stooking

IPOE OF STOCKI CF CUTOMR LANDS

Cluas of ~togking Lres in icres ey Cent

I - 70% to 100% 23,385 39,3
IT « 405 to 707 19,392 - 33,6
II1 = m t0 404 9,370 16.6
IV« 04 to 102 o 6,088 11.8
59,513 100.0

8. Distridution of isrea and ige Classos

nmggsmn 1 or \RL.A AND nmm & 0F UTOCEING IY B=Y\R AOEH

—=ife

9,870

ive=Taar : Glaas of St g.x_g
Fexiod 4£ore8 b 4 1L v
1323-1987 2,068 1,160 38 4 130
19281532 9,339 3,544 g,z;ﬁ f.@ 880
193319137 7,128 1,474 7T 003 1'%
1938-1942 24,258 8,746 7,040 4,310 ’
1943-1947 8,833 4,522 3,016 533 212
. 1948193 6,004 3,074 2,400 330 10
1963 . - 865 678 109 - 44
TOTALS . 39,013 £3,388 19,398 6,084




As ¢can be noted from the foregoing, there is a oconslideradle variation
in the status of tie cute-ovor lands both in the le:Tee of tockiuny ami
the distribution of oee clasose3s. tooking runges front barren t6 good
and would appsar to be rather good on the whols with 39.3 ¢lussed 28
T0«130% stocked, and 32,6 per cent olasscd as 40-70% or mediune
Astually, 1t will tokce quite & fow years, snd an extensive vlanting
project on the Class IV sres, before sll the cutepover lands wiil be
adeguately stocked and &n Tull production, anz the second rotation must
b delayed anmd volumes curtuiled accordinzly. Listribution of ase
olansea Ly creas 1o £lso unbalunced and tende to produce the Bare ree
gults, for tlere 13 a sorlous shiortwe of arens in the olier uye €luBse8
and & substsntial surplus in the 1%58-1942 a8 &roupe Thus, in effeet
tle second rotation has bwen delayed Ty five to ten years beyond tne
point where it would mormeliy have startede.

. For Area Distritution of .ge Claspes Consult 'ap NHa. § on Jage .

3. Composition, i and Cite

The gversim a;e of the ropwNduction on tie stocked gut-cver aress
ranges from one to trenty-seven years but will average sli. htly more
+hsn fourtesn on an area distritution busls beosuss, thouh cutilng vus
beaviest botween 198 and 1v30, the oeccurrenoe of bums eirce has daw
Jayed the incaption of reproductions 5ite quality on ti cut-uver aress
ranges from I to IV but taken on tze whole 18 beiter than tie gensrnl
low: i for the Heservsbtion ana %ill avernyg betweon 11 &nd IIYe COr 88—
pondin: site indexesg for sites 1Y and J1I sre 170 and 140 whioh represent
the height of the dominania gnd codominuntz at 100 vearn of a;p. lsnlock
has beon founl to be tho drrinant smseles in tihs cute-nver arcng &nd aversesea
nearly &0 perasnt, while cocdesr avorsges abour 30 per cent, s, e 7 poroent
snd Yourles fir and wilte pine 2 and § perce:t rearectively. (edar g 9Ors-
what more abundant in the western portion of the rwservation than i the
east, probably because of thw swampior charaoter of the lsndg, sné in some
locations even slisiily outnumbers the tenlock. On the whole, Lovever,
herlock is by Jar the rost cbundant specios anl it I8 anticipated that
this dominance will inorease rather than diminiash as the degree of stocking
inproves.

C. EXPYCTD VOLIRT'G OF S3°COHM GROVIH

Predictions of growth are tlways freught with wcertainties and ese
pecially go when oonditions are sa diverse as the above data reveal, ot
only does ‘the site quality vary from extremea of I to IV, but thore iz a
wids range in the desree of stocklinz, and also to & lesser cesTes in the
composition by species of the stoukings In adaition, there are zoticeabdle
differances in soil, sxposure, anc loecetion with respect to avalluble wmeced
souree, wiloh will efifsot the mte of future stocking end also the relasive
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poxrtality. Those eand other factors will all have scre effect on

future yislde regardleas of the effeotivensas of protection from

firea, and from otler destructive forces, .,ny predjctions us to

future growth ars rade under the assumption that sufficlient funds

will be provided for the adegusts protectich of the cut-over arvas

from fire. Tithout such protestion it is imposasibls to make eany predice
tions of future growth, for the csuteover arca south of the river ia
wider serious hazurd fros fire and will continue to be until it i{s
fully etocked and reproduweiion is well advanced.

results of stulies conducted by Dr, alyer 4, yeysr, fnd pude
1ished in United !itates Dopartzent of /jgrioulturs Teghnical bulletin
Yo. 044, antitled vYield of ‘venw ued 3tands of itka Spruos end vestern
. Remloek," incicate that standa of these 8jeclies fn the fopy belt regica
of tho iest Coast nornally attain thair best pericdic rates of cGudble
foot growth prior to 80 years of mgo, a4nd tiwir best sean anpual growth
2ate ut 8li;ntly over GU yssra of wge on average sitea. (ulrnination
of voluma growih ot tihils age i{naicates that the uinawit indiwid will
be noot denofittod by a rotation of 60 years shich should give them the
most satlafactory growth pste mvearn of thelr tree ecapitsl grovicing
the naneguzent objective is raximum pulpwocd production. If, howewor,
%5 production ol savetizber is the object, it Wwuid be necesssry %o
sxtend the rotation for an muditional forty or fifvy yeurs wuuad %the
saxirmun pean nahusl board foot growth rate 1s reached. It 18 bulieved
that the iloteroste of tim owners will be best served LY nabasliug Voo _
Resorvation forest £or puip xad cedar pole production, which in ihis type
of foregt whers heamlock (a valuable pulp species) predosinaies, will ’
give the most rupid turnover on tree capital corvensurate with the rete
of voturn, e are, therefore, predictine our followins eomalusions oa
this rethod Of FauascRent alid ON &R APPIOXILALE IULALIOD ©OF BIXLy Youlde

In the saxe bulletin D'r. Meyoer presents inerersat tables 10 show
the rean snnual oubic foot incremont per zore of trees 2.6 iachea and
larzer in diarster, and the resn aniual board foot {rorcment por scire of
trees 11,0 inches end largsr in diauster, for the wvarious sito iodex
elasaes at ten-yoor intervale of agse Thoze tables reveal thot fully
stooked stands of site index 14D sre ¢apable of producing a seun annual
ingrezent of 197 cubie foet per ecre at the aya of 60 years, and q moen |
annual koard foot inererent of 748 feet ot the smw mre. Yaxing due allowance
for degree of stooking, variation in stand composition, uni an exsspticnel
moxtality bscauss of wirdthrow, from t&e normal ful . yestocked stund of
eite iniex 140, we estirate thet the partielly 10 fully =toeivd cut-overy
lands will producs sn averase of LSS board fest per acre por anae, asd
154 oubiao fest of wood at an ape of sixty years.

=39
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. In order to ostin.te the total volume of sesond growth timder
available for harvesting at the Lezinning of toe socoba rotetion, the
foreroing average of 520 boerd feot por aore per snaum has been applied %o
tim total areu of Class I wnd Clusns i1 reprodustion by five your nge
olassss as shiown in the precedingz table of distrihution of area ard dow
gree of stocking into five year periocds froz which reprodustion could
start, The foliouing table of expvcted voluwws avellsbls for cutting at
the deginning of the ssoozd rot:tion hze beon sst up in five year pericds
%0 eorrespond with the periods in wiloh mprodmtion is asswmwa 0 Lave
started,

TERCTED VOLDYT ©F SICOND GROVTH TIVILR
AVAILABLE FOR O xI Z; DU’.IZ‘W SeYiiR PLRICES
:&‘ b ,151 ;‘*'P OF Ln-t ar CG ?‘ Rm.nﬂlvt‘

Total Volure for liarvest Average Volume/vear

S-Youyr Avea ¥ .Jatl fectory During Yerind iased on ivaildls for
Poriod or bettar etocking lean annual Increnent of larvest huring
826 PA,FE/ 00/ Tenr Teriod
1983-1987 2,098 63,95%,000 et 13,146,500 ni.Fta
1585=154982 6,279 197,708,050 = = 39,807,730 = .
1593-1897 . 3,568 112,382,000 * = 22,478,400 » =
1596.2003 15,786 497,255,000 = = FI4ADL,800 # »
20032007 8,038 2317000 » = 50,659,400 = =
20080-2012 B474 - . - L 172,431, K0 v ¢ SAAEE, 200 v =
Total Second Crowth Tirber .available fopr Cutting Dwring
1ot 30 years of Second [OLutlol @ @ = = @ = = = o = = ~} £39,080,000 » »
] L]

AVOrsgs Hoeond Growth Cut i'el THer « @ « o = = «a =« « =« &3,002,000

"To compare with the above expectod voluswm of second growth tLixnbup
arvailabls for cutting during tha secord 60 year cubting period on tie
<uainsult Reservation, it is well to exanize tho potentiasl ¢spacity of the
Pesoxvstion for growing timber. 7The gross area of the teservation is
189,621 acres of which 15,404 sores nave bdoen allenated, laving 173,100 meros
still in Indien ownersaipe Of thid not lndian area 174,217 ucres 1o cluugle
fied as forest mnd woodland, but approximuatsly 15,000 acres of tois 1is in
swanp, prairie, aund open lodrepoie pine, 60 thas actuclly there is only about
140,000 aores that cun be classed as trwe coxvereial foreost lands, If we.
apsure , 48 wo reasonably oan, since the averasse site quality on tho came
meycial forest lands i3 Site 11X, tuat the forest will producs an averapge
of 825 board feot por acre per aunum during & 6J-yenr rotation period, we
have a total potential eansual growild of sbout 84,000,200 feet per annum,
Fowevsr, wo can only hope to reech this rate by slow desrees by reswon of
the seriously understooked condition of gome 16,000 scres of the out-over
landg, 80 that tba annunl growth thot ean actusnliy de oxpcetoa is about
76,000,000 board feste .
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1‘ Aotuvally, the expected growth during the first half of the seeond
rotation falls fur below the latter ficure because of the serious dee
Jays in the establisimant of satisfactory reprodustion by resurring fires
which have bhurned over sors 22,400 acros opno or rore tires end heve
delayad the stert of reproduwticr on aoxe arsas by as tuch ns liely yeure,
It {s prinoipaliy becaumw of those fires thot ouch & lrrpe portion of the
out-over lands sre un.erstogcxed, Oraduslly, aa thess baerren end understocked
lands begone fully stocxed and em ths errests cnused by delay in the start
of reproduciion have been coxnensated by redused cuts during the first half
of the seconi rotution, we can ~x7peot the &nounl increswat to incresse to
the polnt whero a cut of 60 to ¥0 million Teet can be .mimtained anxuniiy
on & sustained-yleld brsls wund a sixty~-yesr rotatioch. adequate protection
fuada to carry the cuteover lands throuch tha initisl perica of abous
twentyefive yeurs efter outting are, of course, an sbsolute ezmential
%0 the attaionent of this objective.
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At the preasent time the proposed ueets Unit is the only srea of
virgin tinber not under contract, Cale of this Unit is contemplated for
gors time in 1988 or 1¥87. It will be necesaary %0 postpons any furtier
atterpts to rell %he Unit until) the Coulder Crwok and _uinauit Ilske Units
are oampleted and personnel can be releassd to sazinistor en adsiitional
tinber sale unit.

Tvo complete Yorest Officer's Dejorts have been mode on this Unit,
one in 1948 and snother 1n 1ui0. The major portion of aay ruturt Tepors
conserned with the proposed sale of the .ucets Unit ean be ruadily obiained
from the "Porsst U ficer's reporta* indicatea in the agkoowlisdgrients of this

Kapagexent Flen.

e Stuwspare Eveluation and Sevalustion

The ratio procscure, included ss a part of ths imtrie- karra
*Forest (Qfricer'o Heport®” of Jovember 15, 1U4L, haa bLeen acosptod us
proper for the periodio uajustoent of stumpags rutes on tus TRICLsl,
Boulder Creek and Crono Creek loguing Units. It is antioipatea vhen
the Jucets Unit is #s0ld that the ratio procodure wiil be used L0 estabe
1ish the fair narket stumpage prices for timbor on the Unit.

B, CUTTIIM MITHOD

Logzing operations will progress through tke rezainder of the old
growth tizber hy n system of block aslection. Past experience hea shown that
well atockod sLands OFf tinwer or suvanued MNpPoaudtion pioviue tie Lodbl bllective
fire break in recent ocut-over lands. She sutting will be dirsoted with respeet
$0 width and directicn in relmtion to the seed source, as %0 gzsWre siternate
strips of green tiuber and cut-over land, with no great unbroken dlstatice of
eut-over area in any airection, tush & program requires close ccoperation bee
tween toe purchuesr and the Indian Jervice and nocamssitutes tLe OpUIrators [ree
senting a plan of oparations four oach yeur's sut at huat t%0 onths prior to
the 3ime set for starting the plonned opsraticos.

Lol
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C. DLPLETICN oCITTULY

Dased on experience with past saleg 1t 18 antisipated thot &
siaizum of thirty=-throa years willi be re.uired to gsomplote cutiing cn the
Taholah Uznit. 7'ho Crane Crecsk Unit is expocted to rejuire « minirzun of
thirty=five yoars as is the proposed ‘ueets Unit. Consldered reelisticully,
it {¢ more likely thut the actual eutting period will run rore clossly to
foxty yoars becsuse of Lhe Corservative wolume eatimates and soms volwrw gains
through growth during the contract periods. It is also probably thut future
business conditions will duplicate to aonw extent those of tue paust quarter
contury of operaticna on the legarv.tlon, which, hecnuse of circunstancas
boyond the ¢oniyol of tre oporators, Lave requirad contreot extensions. The
growth predlotions have bheon culculated conssrvutively a-d are mom likely to
exseod the indioated ylelds than under-run. :

The following table is included to ghow anticipated volupoe to be
removed from existing end expeoted timber gels units during the next five years;

PROGECTED CUNTIMG ¥OR Punion 1954 to 1989

INIT3: :wuinault lLeve Doulder Croek Taholah Crane Croek <uo:zts * 0
T?-ru?md}

Youy }3illions of Feet, No=rd leas:oe : T

19:4 25 . 1z 27 B 2 — -

1988 25 ] 27 28 85

1986 14 av &8 69

1957 v 4 £8 £0 75

1988 27 28 £0 75

1559 29 28 20 75

After 1937 the annusl out should level off and rerain at a constent
annual out of about'léb i Bid Fte pur yuar until the yesar lxco witeg b 13 eniie
eipated the Taholuh Unlt will be completed. It is expected vhat the Crune Cresk.
Unit will be conplated during 1vi7 and tla [ueets area awring lvid.

ATORAGY YOLrLY CUTES av lisl iTelid PT f1M,

PR R

UETTU: Taholah ueebs Crane Cresk Second Growkh TOTAL
Yonr -
1965 27 20 £8 13 76
19341987 20 20 i3 61
1986=1932 20 40 60
1993«1997 23 28
1598=200R L4 99

| 2003=2007 81 51
£006-2012 3 36




A. Cwnership Troblem

Tracticslly all of the forested lend war allotted followi:.g the
decision apainat the contention of the povernment in thes cuse of the United
Stutes v. Tonmy Tayne (244 UZ.440). wWith the owpnership orisinally distributed
apong approximutely 2,440 individuals any plan of forewast managersut wag proe
destined to emcountsr serious problems not nomuy ant iolpated LY nmasagers
of forest preperties,

Cue of the rrectest obataclea to ths dewsloyrsnt of a sound longe
runge progres for the ~uineuit I1nilsns hag beven the exsrawely diversified
ovnsrohip of their lends, and the nonresident atntus of rost of tie ellotcsat

. QEREYe. Faving very little tribal property and the allotmwuts beirg lerysly
- in the hands of absenteo oxners, there L¢ very little corvuunity intaress end the
principal ¢oncern wus, ann continues o bs, an 1xmrediate cuah return Iron their

tizbher, Conasqueatly, timis has boen & conglent ressure exerted Lo 4isr08e

of the Rescrvation stanaa, irrespsctive of either foresiry, com.ulilty or ine
dustrlai congiderations, aad developsent of tho forest resourcea oa a uusis
thut woula set up & srosperous Indisy wood indugirty and cancunity On u purnalend
basis kas yreceived very little symputhotioc cousideration by the lnafaus.

This allottod status of tiw forest land peldie fron tivw tremexdous
Yaak of oontacting and gaining the support of indi7idusl owners hse saddled the
forest paneger with the provlem of bringing all land into full produciivity -hea
reforostation involving the exponditure of Vederal funds on thuao allotted lands
eanzot be practiced,

Ovnershin consolidation is essentisl for the suscessful long torm nsns;oe
pent of the uinault eservsiion. :lenting projudss csad ticber ataad dnprove.oat
wvork are important aid negessary tools of forest smnagezent, and looring forward

-into the soeond rotation, it is obvious taat sozwe plan must be cevised which wilil

elirinate the heirahip enigaa and oonsolidate the property pomntuc the restore~
tion of the land %o ite full produstivity.

B, PFPire Irotection

The importanse of kesping fire out of eut-over lands caanot be overe
erphasized, Fires on any forest property are destructive and costly but on forest
lands whore planting oannot be practiced thoy assume inoreased magnitudos,

If fire can be prevented studies as indicated by the reproduction sure
vey show that reproduction will usually establish iteself very well, It ia,there-~

‘for, the duty of thu fire orgsnization to confins the serious losses to the past.




. There are three lookout towera located on the Reservation. The
toweyr on Lons jjountain gives excellent coveruge 0: e Ligh hazepu areas of
the Peservation and is tus only lookout mannaed throwkout the 1Y€ HBe5E0R,
The tower near the villazse of “useta is rarely wsed aud the roint Crenville
tower {3 ranned only followini lirhtning storms or other pericds of eskrgency.

In addition, the U.5. Torest Ssrvice han two lockout towers overe
looking the Reservetion. A4ll presuppression and euppression sotivities are
organized in ine Fl.e Control Flan for the Ressrvation. 7The roaular fire
plac is analywed annually to0 determine any changes negessary to proride rore
conploto proteciion.

olTe




Yaps accompanying this Lanagement Flan For the
Quinault Reservation were included only in the first
three copies. The threo coples rofered to ere on
file et the Central OCfice; The .reu Office; and
tre Hoquiam Office,




A PROPOSED PROGRAM OF ACTION

for the -
TAHOLAH AND CRANE CREEK TIMBER SALE UNITS

QUINAULT INDIAN RESERVATION

Presented by:

John W, Libby
Forest Manager




A Proposed Program to Improve the Administration and Management of the Taholah
and Crane Creck Timber Sale Units on the Quinault Indian Reservation and to
Provide for Early Payment to the Indians who own the Allotments in these Units,

SUMMARY

Administration of the Taholzh and Crane Creck 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 provide 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

principles?”

The two goals are not compatﬁble. 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-cutting of relatively small
blocks or arcecas, designed to minimize fire danger and provide for natural re-
forestation of the clear~cut blocks. Many of the allotment owners are advanced
in years and will not live to enjoy the benefits of the income from their timber
if operations are continued as at present.

The problem is further complicated 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 ¢f the Taholah and Cranc Creek sales has been
severely criticized by Congress; by the Indians; by the General Accounting
Office and others. Measures recommended by both Conzress 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 Dureau of Indian
Affairs. None of these measures has helped materially in solving the major
problem. We cannot harvest the two billion feet of timber remaining on the Y
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 ecach of these (zr
units to a single owner." '

Such conversion could probably best be accomplished throuzh acquisition, by
the United States of the allotments involved, with provision for eventual

R
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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 timber is harvested,

2. Result in improved management of the forest lands under the
contracts.

3. Greatly simplify 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 increcase in stumpage prices,

Acquisition costs to the Govermment 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 cruising the 862 allotments involved would cost from $150,000 to
$175,000. This 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.1.M. and Welfare branches at the Western Washington Agency for a period of

two to three years mizht well require an increased budget in those branches of as.
much as $60,000 a year for a total of $180,000 for the total program. Resulting
savings, followinz completion of the program, should recover this added expendi=-
ture within a relatively few years. Or the added cost could be recovered by
assessment of a small administrative fee charged against the acquisition cost

of the allotwments,




THE PROPOSED PROGPRAHM

I. Objectives

The purpose of this paper is to present in some detail the problems existing
in the administration and managcment of the Taholah and Crane Creek Timber
Sale units on the Quinault Reservation and to suzgest a possible solution

to those problems. As I see it, there are three major objectives to be
reached:

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

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

3. To provide early payment to the Indians for their interests in

the Taholeh and Crane Creek Timber Sale Umits.

II. Introduction (Historical)

Long term timber contracts for sale of timber on the Taholzh 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 1980,
unless extended.

At the time these contracts were made, it was appreciated that there would be
serious problems involved in their administration. 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 interests therein,

‘These people wanted to realize early income from their timber, The timber on
. the allotments involved was, for the most part, in mature stands. Huch of it

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

The latest complcte cruise of the timber on the units had been made in 1916.
Some supplemental cruise data had been sccured with C,C.C. crews during the
Thirties. At the time the timber sales were being considered, there appeared




to be no immediate prospect for securing an up~to-date inventory of the
allotments.,

Followinz 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 long-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 1.
would greatly exceed the volumes shown by that cruise. The old cruise did
serve as a basis for immediate sale which. was urgently 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 during the first six years of each contract
totalling 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 averaze of about $5,700 per allotment. The owners of the better
allotments received substantially more than the average; the owners of the
_poorer ones, much less, lMany whose allotments are located in submarginal
cedar areas, received only few hundred dollars.

A "Sale History'" of these two sales was prepared by the writer on April 11,
1960. That history provides statistical information of interest and should
be reviewed as part of any present consideration of the Taholah and Crane
Creek Contracts.

Page 11 of that report shows a total volume logged on the Taholah Unit of
282,868,000 board feet with total stumpage pald of $3,044,699. )

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

This gives a total income of over six million dollars for timber cut and re- 1
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 allotments in the Taholah and Crane Creek Units had received
approximately $9,750,000, or an averaze of close to $11,000 per allotment.

Of the total allotments in the units, a number were fece patented and not in-
cluded in the sales. Some owners of trust allotments elected to withhold
their allotments from the sales., Subscquent to the sale, a number of allot-
tees secured fee patents and successfully negotiated for the sale of their




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 continuc 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
progress of logginz 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 payments has long since been
spent, Many of the zllotment owners are well past middle age. Many will
not live to receive the remaining value of their timber. (See Exhibit D in
Appendix.) : -

Since the inception of these two contracts, the Bureau of Indian Affairs has
been subject to severe criticism = from Congress, from the Indians and from
the contractors, in connection with its administration of said contracts.
Exstensive Conaressional hearings were held during the period from 1955 to
1957. While these hearings were concerned with all Federal Timber Sale
Policies, the Taholzh and Crane Creek sales on the Quinault Reservation

drew special attention and severe criticism. A report of the hearing held

at Aberdeen, Washington on November 28, 1955, which was chiefly concerned
with these two sales, filled 203 printed pages in the investizating Committee's
report., A report of subsequent hearings held at Washington, D, C., in April,
1957, devoted exclusively 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, both Congress and the General Accounting
Office have made specific recommendations looking toward improving our pro-
cedures. Most of these recommendations have been carried out. We have
initiated additional actions to accomplish desired results. The basic prob=-
lem still remains unsolved. That problem, briefly stated, is this:

"How can we secure early payment to the Indians of a fair price
for their timber, and, at the same time, accomplish an orderly
harvest of that timber in accordance with the principals of good
forest management?"

There is no simple solution. Even if we were to completely disregard the
requirements of sound forest management, the market could not absorb this
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timber much more rapidly than it is currently being logged.

With the present ownership of the lands in these units as it is, the Indians
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:

"Acquisition 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 Congressional action. On the followinz pages I shall bring out in

greater detail the need for remedial action and will suggest means by which
I believe it can be ‘accomplished,




JII, Current Situation

A glance at the cutting maps will show the large arca still to be logged in
these units, Also see Exhibit B in Appendix.) It will be noted that a

few allotments have been completely logzed, a considerable number have been
partially logged, but a large majority are still untouched except for the
loggzinz 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 balances, In actuality, therefore, the owners of these allot-
ments are in the same position as those on whose allotments no timber has

been logzed. They received three advance 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 cedar 787,059 M B.M. 611,388 M B.M,
Jestern hemlock 392,629 M.B.M. 263,335 ™ B.M,
Pacific silver fir 94,367 M B.M. 52,255 M B.M.
Sitka spruce 24,559 M B.M. 27,867 M B.M,
Douglas. fir 32,865 M B.M. L EEE TP
Western white pine 14,129 M B.M. 7,758 M B.M.
Other 2,413 M B,M. - -
Total 1,346,021 M B.M, 962,603 M B.M.

It can readily be seen that production fiom each unit will have to average
some 50 million board feet annually if the contracts are to be completed on
time, We 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 limits are removed, it is very doubtful if the
purchasers can complete logging of the timber by the expiration dates of the
respective contracts. Present available markets cannot be expected to absoxb
this much production.

On both units there are substantial areas of marginal stands of very low=-grade
cedar. Much of the timber on these arcas is below the merchantability standards
prescribed by the timber contracts, On the Taholeh Unit, 4,088 acres are
classified as small merchantable, 2,615 as non-merchantable, and §3 acres as
small hemlock., On the Crane Creck, 5, 452 acres is classified as small merchant-
<’able, 2,997 as non-merchantable and 2,621 as pole-gize hemlock (H2)° Consider-
; atlon 1s now beingy siven to modification of the contracts to provide for
~revising merchantability standavds to include this small, low-grade timber,
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principally cedar, at a stumpaze 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 loz some of these areas at all., There
are trees scattered throuch then that are merchantable as defined under the
contracts., These may occur as single trees or as isolated groups or fringes.
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 log them.

I foresee real trouble unless this problem is resolved in the near future.

Since the start of logginz on these two units, operations have progressed in
accordance with accepted silvicultural practices. This involves a system of
clear-cutting 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-seced and until the fire
hazard, resulting from creation of the logzing slash on the clear-cut blocks,
has been abated. The reserve blocks are tc be logged in succeeding cycles of
operations, On neither unit has 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 predeminately cedar. (See Wayne Turner's report on the
Taholah Unit, dated March 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-seeding will have to be supplemented by hand planting
or by aerial seeding, or both. This prescnts 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 scarch of the pro-
bate records 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 twenties and early
thirties (some allotments were as late as 1933), the heirship problem is not
as acute as on most of our reservations. Wevertheless, approximately forty
percent of the allotments are in heirship status and on these, multiple owner-
ship is the rule. There are estimated to be nearly 2,000 owners of allotments
and intercsts on the two units.
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Measures required to assure that each of these owners receives the proper pay-
ment for his interest, add immeasurably to the cost of administering these
sales. Property 1ines must be run around each forty or eighty~-acre tract,

Log brands must be assigned and stamped on the lozs for proper identification
as to their point of origin., Brands must be recorded for each load of logs

as it leaves the landing in the woods; checked and receipted for at its des=~
tination. One clerk is nceded almost full time to record and file these

load receipts, check them against scale recelpts 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 §0 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 Branch of Realty in checking 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 accounting procedures outlined above, many hours are re-
quired annually to handle the correspondence with allotment owners and their
atterneys concerning their interests in these contracts. Many require com-
plete accountings of the timber cut on their allotments,

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

", . . and I (or we) do also hereby asree to grant any contractor
holding any contract hereunder and in conformity 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 recelve reasonable compensation for any daemage done or in-
curred through such right-of-way. The Commissioner of Indian
Affairs or his representative shall dcflnltely determine what
shall be considered reasonable damages . .

We have operated on the premise that the above clause in the Powers of Attorney
constituted the purchasers' right of access to and across the allotments
covered by the coutracts., Recently, this premise has been challenged and

there appears to be some question as to whether the purchasers actually have
valid richts-of~way over the allotments under contract.




I believe the operators do 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 pass within a short distance of
such allotments. Before the timber can be removed from them, the owner

(or owners) or the purchaser of the timber must secure a right-of-way over
each allotment between this property and the nearest public road. Acquisi-
tion of such right~of-way could be so burdensome 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
securing 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 consents of
ownars would run into months and probably years. :

One solution being considered is for the Government to acquire formal rights-
of~way over all main lozging 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 arca, following completion of
the contracts, for forest protection and manazement 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 program would be, I believe it should be under-
taken unless a better solution can be found. However, if the suggestions
offered in this memorandum should be adopted, the need for such action would

be eliminated.)

As mentioned above, forest management on these units calls for the orderly
harvest of the old=growth timber by a system of alternate, clear=-cut 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,

Snags are required to be felled in the cut-over areas and recently we have
undertaken to reduce excessive slash accumulations by burning. :

These practices are all good but they do not go far enough. As stated above,
recent surveys of cut-over lands on the Taholah and Crane Units reveal that
many of the cut-over areas, particularly the areas of cedar slash, are not
restocking satisfactorily. Supplemental seeding and planting is necded if
these cedar areas are to be adequately reforested within a reasonable time,

. 10




In 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 restricted to
Tribal forest areas. We are presently requesting funds for planting 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 results in the
management of these forest lands if the present ownership status is maintained.

We have encouraged allottees to take advantage of the assistance available
through the.Agricultural Conservation Program 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 owned 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 six 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,

Each one wants his timber logged 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 cxchanged with allottees and heirs
and their attorneys since the inception of these contracts, concerning this
situation (see samples in Appendix, Exhibit D). Our replies rarely satisfy
the allotwent owners. When 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 through the medium of the Quinault Newslettern
and 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 Congress, to the Secretary, the Commissioncr, or
even the President of the United States. 41l such correspondence finds its
way down through channels to the desk of the Forest Manager who must then re=-
port as to the circuimstances in each case,

These pressures tend to have an adverse cffect on forest management. When~
ever feasible, adjustments are made in cutting plans to take care of hardship
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‘cases, This usually calls for a compromise with our concepts of gcod manaze=
ment. We may be subject to professional criticism for such compromises but
it is difficult to deny requests from these people when we know they are in
real need. It secms we must continually balance professional forestry re-
quirements against human requirements and frequently, humanitarian considera=-
tions outweigh the requirements of good forest management.

Demands by allottess for complcte accountings of the transactions involving
their allotments add appreciubly to our clerical workload. There is no
question that they are entitled to these accountings. Lvery owner of an
allotment or interest is entitled to such, but if all demanded it, additional
clerical help would have to be cmployed to render the service,

IV. Proposed Solution

The only real solution to the many vexinz problems outlined above is, in my
opinion, consolidation of ownership through acquisition of the allotments,
either by the United States or by the Quinault Tribe. This is not a new
idea. Before either of these contracts was entered into, a number of pro=-
posals looking toward such a goal were considered and abandoned. The idea
of a co-operative was advanced, but found little response from the allottees.
Tribal acquisition was considered, 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 onc¢ supported such proposals,

I believe a re-examination 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 allotments by the Quinault Tribe.

3. Establishment of some form of common ownership through
incorporation or formation of co-operatives.

The last named idca does not seem to be too promising. There are over 2,000
interests in allotments on these two units, Since some individuals have
interests in two or more allotments, it would require considerable detalled
checking of records to determine the exact number of persens involved. The
number is somewhere between 1,500 and 2,000, These people are located through-
out the United States and Cenada, The addresses of many are unknown. To
bring any substantial number of them togzcther for a meeting would appear to
be out of the question. To handle the matter by wmail would be an cndless
+ undertaking. TFinally, in view of the reaction to such proposals in the past,
it is highly probable that only a very small minority of the people concerned
would be interested in any such program, :

3
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The second idea may be entirely feasible. Heretofore, the Quinault Tribe
has shown little interest in acquisition of additional lands, but there are
indications that this is no longer the case. It would appear, however, that
before the Quinault Tribe should take any action toward the acquisition of
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

S

members. It might very well take a number of years to accomplish this.

This brings us to the first sugzested idea, which would scem to be the only

one whereby the proposed consolidation of ownership could be accomplished
expeditiously and within a reasonable time.

T make no attempt to prescribe specific procedures for the implementation of
this idea. I do suggest the followiny general steps that would appear to be
logical:

1. Consultaticns with the allotment owners through the Quinault
Newsletter, correspondence, meetings, 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 Dureau of Indian Affairs to formulate
the program &nd to prepare specific proposals for presentation
to Congress.

4, Enabling legislation 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 a substantial majority should favor the proposal,
then the other steps should be undertaken,

- The second proposed step would be a courtesy to the purchasers. Their accept-
ance of the proposed program would be desirable, but not essential, as long as
the terms of the timber contracts would not be affectéd. Actually, the con-
tractors could be expected to endorse the idea as {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 meeting of minds within the Bureau itself. We
should be in a position to agree on the legislation necded to accomplish our

13
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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.

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 completion of the contracts would be another possibility. Expansion

of the program to meke possible the acquisition by the Quinault Tiibe 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 o
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 owmers, if any. (One suggestion that I believe merits
consideration is, that allotment owmners be charged 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.)

If this program could be presented to the Congress with the united support
of the Indians and the Burezu and Departmental officials concerned, there
should be every chance for its enactment into law, particularly when it can
be shown that the Govermment's investment will be recovered with interest;
better forest management can be achieved; simplified administration of the
contracts will result in appreciable savingzs; 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 dividing 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 Consulting Foresters or TForest Engineers, with a separate contract for

each of the four areas, with such contracts to be completed within 18 months.
Qur own forest inventory staff would check all contractual operations to
assure that contractual requirements were being met, that cruises were within
the allowable limits 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 Agency
would come into the program.

14




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 if 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, action 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 conclusion, I believe those efforts should be made.

15




V. Conclusion and Recommendation

We in the Forestry Branch at the Western Washington Indian Agency have 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 owmers and, at the same time, to
provide cach owner with a regular income from his 80-acre allotment from a
crop that can only be harvested once in every sixty to eighty years. In
the circurmistences, J believe we hzve done a good job and are doing an in-
creasingly better job. But we have not accomplished the impossible.

1f the action suggested on the preceding pages could be accomplished, the
job would be removed from the realm of the impossible and we would be free
to procead 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.

John W. Libby
Forest Manager

Marxch 30, 1962
16
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remains relatively undisturbed. Forest soil is virtuvally armored
against erosion by surface accumulations of fresh as well as de-
composing leaves and twigs, rangicg from three or more tons per
acre in southern latitudes of the mwoist climate 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 cover may 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 watersheds. Litter, minor vegetation, and stones .

absorb the entire kinetic energy of falling rain, thus preventing
compaction and sealing of the surface soil which usually occurs when
rain beats down on soil unprotecied by a surfece cover. Turthermore,
water infiltrates rapidly when deep and permeable soil lies beneath
this cover, at rates far exceeding rainfall intensity. JInfiltration

rates of 50 or more inches per hour are common in noist cllmates

while rainfall intensities of more than 2 1nch~s per hour are un

common, For the simple pn351cal reason that rain almost a1ways is

absorbed into moist climate soil faster than it falls, most forest
hydrologists hold that surface runoff or overland flow rarely occurs

in these regions. Lacking ‘overland flow /, there is no mechanisn to

detach soil particles or to transport them across the forest {lcor.
Only the stream channels, unprotected by litter, always provide sites
for active soil ercsion in the undisturbed forest. Infiltration rates
sonetines are lower in semi-arid clinates and overland Iflow is more
common.

But water storage capacity of the soil profile, particularly in wet
weather, often is insufficient to contain all of the infiltrated
rain. Under these circumstances, the absorbed rain moves laterally
throuph the soil to streams. Forest hydrologists genecrally agree,

where there is adequate surface cover on deep and permeable soil,

that complete absorption of precipitation and its subsequant move-—
ment through the soil accounts for most forest streamfliw, during

as well as between storms.
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Figure 1. In climates sufficiently wot to grow forests, arosion tends

decrease with increasing precipitaticia, a seciing

directly correlated with vigor and deasity of forest vegetation, both of

which tend to increase with increasing precipitation.
in semi-arid climates, often occurring as snow or winter rain with virtually

to
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Moisture is scarce

rainless summers. Often &t is insufficient to support a dense and vigorous
forest vegetation. Note that erosion rates decrease by about half as rain
increases from 15 to 30 inclhies per year. Precipitation in moist climates
may occur as rain or snow and tends to-be evenly distributed throdghout the
‘year. Note that erosion rate holds almost constant when rain is over 3
inches per year. Most forests east of the 100th meridian are sufficien
dense and vigorous to qualify as moist climate vegetation.
forests of the Pacific Coast, interior Alaska, and those growing at hig

‘elevations throughout the Western United States.,
\ . : .
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Erosion caused by wood products harvest

useful to separate

Although the distinction seems academic, it i
t from effects caused
b

s
effects on soil erosion caused by cutting trees e
by the harvest of timber products. O0On land sloping less than 35 (-70,
degrees there is no evidence that 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 covor., in moist climates, natural revegetation
ordinarily is so rapid and prolific, that a complete shrub and
small-trce cover regrows within 2 or 3 years. Seeding or tree
planting may be needed to revegetate cutover land adequately in
seml~arid climates. On land sloping more than 35 degrees, tree
cutting can lead to various forms of landsliding that severely
accelerate soil erosion 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 stecp slopes and wet soils. ~ Where soils are neither
steep, wet, nor necar streams, soil erosion is negligibly increased
by dragging logs. _The annual littey fall, =oil freeczing and thawing,
and vegetative regrovt tfo resgtore hydrologic per-

W oovoar oY two after lofoing

n7 cnnditions olten

forrance to precuttl

in meist climate forcsts.  Return to prec &
takes rmuch longer in forests in semi-arid clinates. Cables,
ballons, or helicopters may be used 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 almost 1 of ecvery 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 sometimes

_such erosion is most severe during sclection cutting because of
more frequent use of roads. Hethods of logging and access route
‘management that hold so0il losses cloce to geoleopical rates are
simple and well known: : .
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1. Do not log in streams.

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

3. locate access as far as practicable from streams.
4., Design all access routes carefully.

5. Apply erosion-coutrol measures as neceded.

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

Most soil-erosion problems relating to temporary access arise when

these rules are not conscientiously applied, often because lozgers

perceive little need to minimize soil losses. Professional engineering
reduces these poblems on Forest Service system roads but improved
capabilities are needed for quantifying road sediment losses under
diverse conditions.

.
.

Nutrient losses caused by wood products harvest

.Rather good estimates of nutrient losses incurred by removal of wood
‘products from intensively managed forest were availeble from Europe

23S
before 1900. These results .and their implicaticns, well known to early
American foresters, have becn borng cut and refinsd in modern studies.

Wood products harvest necessarily removes nutrients from the troe

growing site. Nitrogen and mineral content of bark and wcod is

greater in hardwood than in conifers, is least in pine (Table 1).
Losses of cach nidtrient are about proporitional 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 range of 1 to

10 kg./ha./yr. for the major elements. The following tabulation provides
- . - - i3

an approximate comparison of the annual balances for some major nutrients

in hardwood stands. Similar data are available for conjiferous stands but

their biomass usually retains lesser amounts of putrients than do hardwoods.
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Annual nutrient
disposition -

Input into the
forest soil L

Retention in the
tree biomass 2

PPN ST PP SR VP BT e

LR

Nutrient elements

La Y S

N rP K G Mg
kg./ha./yr.

55 4 33 - 113 23

30 2 16 74 6

-1/ From North Carvlina

2/ From Belgiunm

Adapted from "Forest management and nutrient cycling in eastern
hardwoods" by James H. Patric and David W. Swmith.
Service Research Paper NE~324., Upper Darby, Pa.

USDA Forest
12pp. illus.

Sources of nutrient inputs in the above tabulation include rainfall,
canopy drip, streamflow, and litter fall; they.do not include the low
level of nitrogen fixation charactoeristic of the
stantly on—going process of mineral weathering.
of bedrock weathering is éstimated a

in New Hamphsire estimated to release 4 kg./ha./yr. of potassiunm

forest or the con-
The whole--earth rate

vt 270 kg.o/ha/yr., with weathering

/,

8 of magnesium. Nutrient losses ozcasiened by conventional wood
products harvest appear to be well within the rveplocenent rates cof
most forest soils, even apart frem atmespheric re

Table 1.

accment.

stemwood and bark by intensive thinning plus clearcutting the main
crop at 100 years. (From a compilation of 6lder European data).

Kind of tree

Pines
Other conifers

Hardwoods

Nutrient (ke./ha./yr.)

CA
279
566

1,434

K

104

326

Adapted from reference 11,

r

and

Estimated quantities of mineral nutrients removed in all
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There also is great concern that heavy cutting, particularly clear-
cutting, will accelerate leaching of soil nutrients from forest
land. The heaviest such leaching reported, nitrogen and calcium
amounting to 2 and 47 respectively of the total awounts in a

podzol soil, occurred 2 years after conventional clearcutting in
New Hampshire. Losses of this magnitude have not been reported
elsevhere, regardless of harvest methods used. These losses too
are replaceable by weathering and atmospheric inputs long before
the new tree géneration has regrowm (sec refercnce 11), In mnist
climates, the new generation of small trees, after perhaps 3 years
of regrowth, seems as capable as former mature stands of fore-
stalling accelerated rates of leaching from cutover land. Recovery
rates probably are less rapid in the semi-arid climates.

An alternative interpretation of the well-conducted research at
the Hubbard Brook Experimental Forest in New Hampshire may be useful
for those wha are deeply concerned with the spectre of accelerated
nutrient leaching. Results from these studies first appeared when
public criticism of clearcutting was arising; the results from
Hubbard Brook were and continued to be used to support such
criticism. But the treatment used was not clearcutting, it was
deforestation. All vegetation-was cut’ and allowed to ‘decay on a
39-acre watershed. Reproduction was sprayed with herbicide for 3
years to prevent regrowth. An accelerated outflow of s0il nutrients
.accompanied this treatment but the low returncd to essentially
pre-cutting conditions about 2 years after regrowth wvas permitted.
The Hubbard Brook results frequently ave understooad as evidencing
that soil stexility threatens to-:folleow any but th2 most conserva-
tive forest 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 available to a new generation of forest trees. The
cutting and herbicide treatment was, in effect, a planned disaster.
Consider the events that follcwed--greater soil moisture, increased
soil teumperature, better aeration, and increasced chemical and Vio-
logical activity in the freshly exposad forest floor. Tallen trees
and foliage decomposed to augment nutrients also being released from
decaying litter. Given normzl {orest conditions, these eyents would
provide optimal nutrition for scedling and Sprout.growth. But pre-
venting regrowth with herbicides prevented all nutrient uptake and
some of these decay-released materials were lost from the ecosysten

S,

via streamflow. , cm——r

i
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We interpret these results as evidence, not of damaging loss of soil

fertility accompanying timber harvest, but of a survival rechanisa to

assure vigorous regrowth after disaster, whether man-causcd or natural.

When a pioneer stand finally was allowed to develop at Hubbard Brook,
substantial loss of soil fertility ceased and nutrients were stored in
pin cherry for subsequent use by the more permanent stand that followed.
This experiment thus demonstrates a 'shot-in- the-arm" effect following
disaster, in which massive nutrient releases probably stimulate re-
forestation. Lesser nutrient releases probably stimulate regrowth
similarly on land under more conventional forest mapagement.

Tree limbs and roots remaining 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 nutrient sources; it is coming into
vogue, and stands 50 managed rmust be watched closely for symptoms
of nufrient deficiency. Should reduced tree growth or other

qnutrient problems develop, most of them are curable by modified

cutting practices. A few arce curable by fertilization, although

this practice is known to increase chemical loading in streams.
In view of its dincreasing cost and of woridwide food and encrgy

shortages, forest fertilization mev never be practiced widely.

Over-grazing, carcless logging, and heavy recreation often disrupt

the protective suriace cover, thereby expesing the UDd?Ille

.mineral soil to erosive action by rzazinfall. In addition, such

forest misuses Compﬁct the mineral coil, orvcatly reducing
filtration rates. Soil exposure and compacticn always
O WOISCen over and flow and accelerated crosion.

Severe fires expose large expanses of soil to erosion, although
such fires are rare in moist climates. Research to date suggests
that controlled burning increases erosion somawhat over geological
rates, but the accelerated rates seldom persist for more then a
few years. Durning does, even under control, alter forest com-
position. More rescarch is needed to understand the full role of
fire, but it is increasingly cleer that most burning in moist
climate forests has little effect on amounts of soil loss.
Wildfir: can enormously increcase crosion rates in semi~arvid
regions.
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Effects on Water

Given about 45 inches cf precipitation annuvally on mature forest, perhaps

5 to 15 inches never rcached the soil: it is interczpted bn foliage,

branches, and litfer, then evaporated from these wetted surfaces. Of
rain that does énter the seil, perhaps 15 inches is subsequently lost by

‘Eranspiratioh, the evaporation of soil moisture through the toliage.

/,
Some infiltrated water seeps into DCuTOCn, but the balance ordinarily be- f\Q‘/

e Ml ol o, i

comes streamflow. Thus streamflow is the remainder from precipitation X
SN

GO PR A

after all other losses of water have occurred. The actual amounts in EA‘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 Conservation-of-Mass Law applies; and,

as these evaporative losses decrease, streamflow increases accordingly.
But evaporation never is eliminated, so streamflow never increases to the
full amount of evaporative demand., Strecamflow increases arve proportional
to the severity of forest cutting; and clearcutting causes maminunm first-

1 ~ T R - 1Ty > J e
18 dinchas., Streanflow aluays decroases

vear lncreases, ranging irom o to
ey & (@]

as regrowing forests return evaporative losses te belore-cutting levels,
a process that may require only 17 year after partial cutting to more than
10 years after ClChrLT'tl“V, First-

vear streanilow increceses ranging from
0-6 jinches z2re ali thzt can be cxpacted 1 yeay after clearcutting in the
semi-arid climates, altbhougn these lesser i ‘ten poyolst lLoager

because of less vigorous Var;tative regrowth,
& O &

Flow increases, though measurable on tiny headwater strecams, are scldom
detectable when the far greater volumes of flow in large rivers are
measured. There, the flow-increacing effects of cutting in some places
usually are counteracted by the flow-decreasing effects of regrowth in

other places. Forest cutting, blowdown, or fire of regional extent must
occur before evaporative losses are,bhfrlciently reduced to cause measurable
flow increases in major rivers. g

It is clear that the largest flow increases should be realized by cutting
those trees that evaporate most water. It now secems that permanently feoliaged
conifers intercept as well as trapspire more water than do deciducus
hardwoods, while grass uses less than either kind of tree.  To date,

research has not shown, in moist climates, that annual water use vari
significantly among species of conifer or of herdwooed or with the
and age of the trees. As used here, trees refers to vegetation 1o
than.saplings. The field of plant-water relations remains one of gre
and continuing research interest bzcause here, too, coxplele answors
not yet available,

Autumn nwmarke the end of “i,nific””r transpirati

_Lone

and ving, of soil
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conditions, there is little differonce in stream behavior on tree- covered

or Ltreeless forest land-- It the soil surface cover is intact, if the

lying soil is uncowpactcd and unfro7ﬁn, and if all water roves through,

not across the land surfoce. This generalization holds true only if

rain is adequate to rccharge soil moisture depleted during the preceding
growing season. Low flows characteristic of the growing seazson 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 or may not-change but transpiration

reatly increases, with correspondincly decreased soil moisture. Under
Py § iy -

these typical growing-season conditions, most of the rain that erters the
s0il serves merely to replace previous losses to transpiraticn. Unless
rajin 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
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 wmoisture has been evaporated is quickly replaced; and absorbed rain

moves rapidly through the s50il to streams. Uith clearcutting or other sub-

stantial vegetation reroval, growing-scason flow 4s thereby augmer
with rain diverted from evaperative loss. i Qyinﬂ—season &
mich_increased by heavy tfes cutting, but season flew is

virtually unaffected--in moist clinates,
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The forest-flood relationship merits special attention. In their

zeal to achieve the proven ability of forests to control soill 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-season floods usually are caused by extensive frontal storms,
and sometimes they zre augmented vhen 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 logging rcads conceivably augments stormflow; but,
common as such roads are, tiey 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 serve to mitigate this possibility. 1In the East,
the prevailing pattern of small OWﬂclshlp, coupled with the enormous
diversity of forest conditions, precludes regionwide cutting. Eu-
cept in the Pacific Northwest, frontal storms are not common in the
growing season; high-intensity thunder storms produce most of the
sunmer rainfall and scometimes cauvse local flash {looding. But

even if the locations of high-intensity summer showers did hanpen
to coincide with patchies of heavy cutting, the resulting storo-
flow in headwater streams would sovon be contained in the larger
unflooded channels downstream. When great regional storms do

occur in the gwowing 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 tndt forest cutting

, can increase the frequency or severity of flooding, except undei
= . g —

conditions of virtual regional deforestation. -

Despite the preceeding interpretations of research, there are

records of increased flooding after destruction of the ecastern
old-growth forest some 75 to 100 years ago.- But this was
regionwide'cuttihg, followed--more importantly--by wildfire, :
overgrazing, and steep land agriculture that prevented much

natural regrowth of trees. Some of the affected areas have .

not regrown trees to this day._ The all important peint is

that regional and lacting deforestation, not an)ir harvesting,

somewhat increased the turn-of~-the-century flood hazaxd.

- e
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Management of snow offers some real possibilities to augment water
respurces at higher elevation in Western United States. Water yields
may be increased or decreased, depending on how the indigenous coni-
ferous vegetation is cut. Judicicus clearcutting in patches or in
strips can provide 2 to 6 inches more of streamflow per year.
Properly located snow fencing can prolong snownelt, thus decreasing
the spring freshet runoff and prolonging streamflow into the summer.
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 from 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 matter in strecams of the moist
climate region. Non-storm flows ordinarily run essentially clear,
although flows augmented by tree cutting can be slightly turbid
because of particulate matter scoured from channels. Stormfleows
can become much more turbid when their greater volume and velocity
detach much more particulate matter from channels. _MNevertheless,
there is no overland flow and therefore no mechanism to detach or

transport particulate matter ecrcss the forest floor Overland

flow does occur on some forested land in semi-arid regions and is
a factor contributing to greater sediment loads characterizing
streams of those regions.

There is a curicus dichotomy of opinien concerning dissolved
solids in forest streams. Biologists knew 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 criticize forest cutting often choose
to regard any change from pristine conditjons as Lndbrqlr"ble.

A

e,

Perhaps this matter never can be resolved to everyone's salis—
faction but it seems certain that some increase in dissolved
solids content of hecadwater streams offers potential benefits
to the biota with minimal risk to other water values.

o
Stream temperature increases when shading vegetation is removed
from channels. Solar heating way range from 0 to 10 degrees
above temperatures experienced before cutting, the increase
depending on topography, latitude, season, and stream dimen-
sions. Here too a dichotomy of cpinion prevails. Incrcased

temperaturc is rcgarded as thernmal pallncion by the ceritics of

forest cutting. Thetre is, however, a valid basis for arguing
that aquatic biota can bencfil [rom heat added to very cold
streams. Water is best kept cocl by precerving the shading

vegetation and these shade strips need not be especially wide.
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Ordinaril},cnly 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 conventional wood products

harvest——including clearcutting--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. S0il 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.adverse effect on water quality

or on regional flooding. Flow increzses tend.to be least in dry
climates while the adverse effects on water quality may be
greater than those characteristic of the moist climate fcrests.

Fan i g e v
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Effects ol Wood Products Hapvest on Foredt boLl AntWater — e
Resources, With Emphasis on ¢learcuttiong M01st‘lyidhﬁvs {

XN r.-n) .‘::‘A N . ;

James 1t. PuLFLOl/ . '
Introduction o b
f'
; R T N ,\w.”
Nowhere in the World is there & firmer fdcdualdxggorﬁ or" hn}{%ox stry

practices affecl soil and wate: ©him is availuble for the United States.
Forest Service rcsearch has led in most of these investigations, but
other Federal and Statc agencicer as well as the universities have con-
tributed {important new knowledpe. Forest Service research concerping
forest influences on water resources began about 1910 in the American
Southwest, about 25 years later in the Southeagt. By 1965, no region
in the United States having sipnificant forest resources was without
Forest Service and university research programs designed to show both
good and bad effects of man's uses of the forest on soil and water
resources. A pattern of relatively consistent results has emerged
from this accumulation of information.

Effects on Soil

Erosion before woud products harvest

Soils are well protected from ervsion by dense strands of mature
trees, but even under these conditions some loss does occur. Frosion
is a normal geologic process even in uncut forests, most active where
annual precipitation ranges from 1% to 30 Inches per year (Figure 1).
Forest vegetation tends to be scanty and develops slowly in these
semi-arid climates. With increasing moisture, vegetaltilon tends to
increase in density and vigor. When annual precipitation exceeds

30 inches, so0il erosion rates are not further reduced nor de they
increase when annual precipitation far exceeds 30 inches. With
increasing precipitation more water is available to erode soils,

but losses remain at a relatively constant level because vegetation
Brows moust vigoroisly and dens-ly in wettest regions.

Some generalizations are possible concerning measurements of scil
loss in moist climates region:. that include much of the forest. land
in the United States, and most of the commerclal timber producing
land. Erosion rates up to 0.1 ton per acre per year must be accepted,
even in the old-growth forest. 'his may be onsidered the geologic
norm for moist climate forest and it probably. varies from less than
0.05 ton to 0.3 ton per acre pur year, depending on "eo1ogY: s0il,
climate, and vegetation. Although tons per acre implies-a uniform
sheet erosion, soil lost from undisturbed forest in moist climates
almost always originates in stream channels. §Similar generaliza-
tions are not possible concerning the geologic norms of semi-grid
climate forest except that ernaion rateb there are always htghvr.

The key~to holding so0il loss c¢luge to the geologic norm in woist
climates is to avoid disturbinp the soil and vegetation close to .
stream chaunels. The kind, size, or density of trees has xittle _
influence on soil erodlbility. «s long as the forest soil urructure

James H. Patric, Northeastern l[orest Experiménb Statiun,:Tinbe; v
and Watershed Laboratory, Parsens, West Virginia. S



remains relatively undisturbed. 1lorest soil is virtually armored
against erosion by surface accumulations of fresh as well as de-
composing leaves and twigs, ranging from three or more tons per
acre in southern latitudes of the moist climate region to 12 or
more tons per acre in the North. The organic cover is replenished
annually by litter fall at rates from 1l or 2 tons per acre. DBut
tree cover may be too sparse in drier regions to produce nearly
this ruch litter. There, the litter cover may be interspersed
with grass or even a stony soil surface.

The soil surface cover is the key (o minimizing erosion on nonchannel
portions of forest watersheds. Litter, minor vegetation, and stones
absorb the entire kinetic energy of falling rain, thus preventing
compaction and sealing of the surface soil which usually occurs when
rain beats down on soil unprdtected by a surface cover. Furthermore,
water infiltrates rapidly when deep and permeable soil lies beneath
this cover, at rates far excceding rainfall intensity. Infiltration
rates of 50 or more inches per hour are common in moist climates
while rainfall intensities of more than 2 inches per hour are un-
comnon, For the simple physical reason that rain almost always is
absorbed into moist climate soil faster than it falls, most forest
hydrologists hold that surface runoff 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 undisturbed forest. Infiltration rates
sometimes are lower in semi-arid climates and overland flow is more

common.

But water storage capacity of the seil profile, particularlv in wet
weather, often is insufficient to contain all of the infiltrated
rain. Under these circumstances, the ahsorbed rdain moves laterally
through the soil to streams. Forest hydrologists generally agree,
where there is adequate surface cover on deep and permeable soil,
that complete absorption of precipitation and its subsequent mgve-
ment through the soil accounts for most forest streamflow, during
as well as between storms.
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Figure 1. 1In climates sufficiently wet to grow forests, erosion tends to
decrease with increasing precipitation, 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 occurring as snow or winter rain with virtually
rainless summers. Ofteun it is insufficient to support a dense and vigorous
forest vegetation. Note that erosion rates decrease by 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 be evenly distributed throughout the
year. Note that erosion rate holds almost constant when rain is over 30
inches per year. Most forests east of the 100th meridian are sufficiently
dense and vigorous to qualify as moist climate vegetation. So are most
forests of the Pacific Coast, interior Alaska, and those growing at highest
elevations throughout the Western United States.



Erosion caused by wood products harvest

Although the distinction seems academic, it is useful 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 that 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 rvevegetation
ordinarily is so rapid and prolific, that a complete shrub and
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 erosion 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 within a year or two after lopgging
in moist climate forests. Return to precutting conditions often
takes much longer in forests in semi-arid climates. Cables,
ballons, or helicopters may be used 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 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 sometimes
such erosion is most severe during selection cutting because of
more frequent use of roa’s. Methods of logging and access raoute
management that hold soil losses close to geological rates are
simple and well known:



1. Do not log in streams.

2. Build the least temporary cccess routes and skid trails
possible, avoiding steep and 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 ccnscientiously applied, often because loggers
perceive little need to minimize s0oil losses. Professional engineering
reduces these poblems on Forest Service system roads but improved
capabilities are needed for quantifyiung road sediment losses under

diverse conditions.

Nutrient losses caused by wood products harvest

Rather good estimates of nutrient losses incurred by removal of wood
products from intensively managed forest were zszilable from Europe
before 1900. These results and their implicat:icns, well known to early
American foresters, have been botie ocut and refined in modern studies.

Wood products harvest necessarily removes nutrients from the tree

growing site. Nitrogen and mineral content of bark and wood is

greater in hardwood than in conifers, is least in pire (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 range of 1 to

10 kg./ha./yr. for ine major elements. The following tabulation provides
an approximate comparison of the annual balances for some major nutrients
in hardwood stands. Similar data are available for coniferous stands but
their biomass usually retains lesser amounts of nutrients than do hardwoods.
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Annual nutrient Nutrient elements

disposition - N P K Ca Mg
e kg./ha./yr.

Input into the

forest soil L 55 4 33 113 23

Retention in the

tree biomass.g/ 30 2 16 74 6

1/ From North Carolina
2/ From 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.

Sources of nutrient inputs in the above tabulation include rainfall,
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 »t 270 kg./ha./yr., with weathering
in New Hamphsire estimated to release 4 kg./ha./yr. of potassium and

8 of magnesium. Nutrient losses occasioned by conventienal 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 thinning plus clearcutting the main
crop at 100 years. (From a compilation of older European data).

Kind of tree Nutrient (kg./ha./yr.)

CA K : P
Pines 279 104 20 | ,
Other conifers ' 566 277 39 "
Hardwoods 1,434 326 - 64

Adapted from reference 11.



There also is great concern that iravy cutting, particularly clear-
cutting, will accelerate leaching ol soil nutrients from forest
land. The heaviest such leaching veported, nitrogen and calcium
amounting to 2 and 47 respcectively of the total amounts in a

podzol soil, occurred 2 years attoer conventional clearcutting in
New Hampshire. FLousses of rhis magnitude have not becn reported
elsewhere, regardless of harvest nethods used. These losses too
are replaceable by weathering and atmoapheric inputs long before
the new tree generation has vegrown (see reference 11). In moist
climates, the new generation of saall trees, after perhaps 3 years
of regrowth, seems as capable as former mature stands of fore-
stalling acceleratcs rates of leaching from cutover land. Recovery
rates probably are less rapid in the semi-arid climates.

An alternative interpretation of the well-conducted research at

the Hubbard Brook Experimental Forest in New Hampshire may be useful
for those who are decply concerned with the spectre of accelerated
nutrient leaching. Results [rom there studies first appeared when
public criticism of clearcutting was arising; the results from
Hubbard Brook were and continued to be used to support such
criticism. But the tveatment used was not clearcutting, it was
deforestation. All vegetation was cut and allowed to decay on a
39-acre watershed. Reproduction was sprayed with herbicide for 3
years to prevent regrowth. An accelerated outflow of soil nutrients
accompanied this treatment but tho outflow returned to essentially
pre-cutting conditions about 2 yoars after regrowth was permitted.
The Hubbard Brook results frequertly are understood as evidencing
that soil sterility ghteatens to follow any but thé most conserva-
tive forest cutting.

Too little is made of far move useful implications of the Hubbard
Brook study. By cutting the forest ong preventing regrowth, we
gained, for the first time, some insight into the enormous amount

of nutrients available to a new generation of forest trees. The
cutting and herbicide treatment was, in cffect, a planned disaster.
Consider the events that follewed--greater soil moisture, increased
soil temperature, better aeration, and increased chemical and bio-
logical activity in the freshly cxposed forest  floor. Fallen trees
and foliage decomposed to augmeni nutrients also being released from
decaying litter. Given normal forest conditions, these e¥ents would
provide optimal nutrition for secdlirg 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. ' .



We interpret these results as cvidence, not of damaging loss of soil
fertility accompanying timber harvest, but of a survival mechanism to
assure vigorous regrowth after disaster, whether man-caused or natural.
When a pioneer sitand finally was allowed to develop at Hubbard Brook,
substantial loss of soil fertility ceased and nutrients were stored in
pin cherry for subsequent use by the more permanent stand that followed.
This experiment thus dewonstrates a ‘'shot~in-the-arm' effect following
disaster, in which massive nutrient releazez crobably stimulate re-
forestation. Lesser nutrient releases probably stimulate regrowth
similarly on land under more conventional ferest management.

Tree limbs and roots remeining 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 nutrient sources; it is coming into
vogue, and stands so managed must be watched closely 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 increase chemical loading in streams.
In view of its increasing cost and of worldwide food and energy
shortages, forest fertilizaticr may never be practiced widely.

Over-grazing, careless logging, «nd heavy recreation often disrupt
the protective surface cover, therebv 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 and compaction always lead to

or worsen overland flow and accelerated erosion.

Severe fires expose large expanses of soil to erosion, although
such fires are rare in moist climates. Research to date suggests
that controlled burning increases erosion somewhat 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 soil loss.
Wildfir- can enormously increase crosion rates in-semi-arid
regions. ‘ ' ' '



Effects on Water

Given about 45 inches of precipitet fon annually on mature  foregt, perhaps
5 to 15 inches never reached the soil: it isintercepted on fol:age,
branches, and litter, then cvaporaicd from these wetted surfaces. Of

rain that does erter the soil, perhups 15 inches is subsequently lost by
transpiration, the evaporation of soil moisture through the fcliage.

Some infiltrated water seeps into bedrock, but the balance ordinarily be-
comes streamflow. 'Thus streamflow is the remainder from precipitation
after all other losses of water have occurred. The actual amounts 1in
this water~balance vary from place to “[acc, but the! pr1nc1p1eo apply
universally.

When the moist climate forest is cuii, both the interception and trans-
piration losses decrease. The Con:arvation-of-Mass Law applies; and,
as these evaporative losses decrease, streamflow increases accordingly.
But evaporation never is eliminatel, so streamflow never increases to the
full amount of evaporative demand. 5Streamflow increases are proportional
to the severity of forest cutting: and clearcutting causes maximum first-
year increases, ranging from 6 to 18 inches. Streamflow always decreases
as regrowing forests return evaporative losses to before- -cutting 1eVels,
a process that may require only 1 year after partial cutting to more than
10 years after clearcutting. First-year streamflow increases ranging from
0-6 inches are all that can be expected 1 year after clearcutting in the
semi-arid climates, although these lesser increases often persist longer
because of less vigorous vegetative vugrowth, : '

Flow increases, though measurable on tiny headwater streams, are seldom
detectable when the far greater volumes of flow in large riveys are
measured. There, the flow-increasing effects of catting'in some places
usually are counteracted by the flow-decreasing effects of regrowth in-
other places. Forest cutting, blowdown, or fire of regional extent must
occur before evaporative losses aire sufficiently reduced ta cause measurdble
flow increases in major rivers. :

It is clear that the largest {low increases should be ‘realized by cutting
those trees that evaporate most woter. It now seems that ermanCntIy foliaged
conifers intercept as well as transpire more water- than do deciduous
hardwoods, while grass uses less Ihan either kind of tree o date,

research has not shown, in moist climates, that annual water use 'varies
significantly among species of conifer or of hardwood or with the size

and age of the trees. As used here, trees, refers to. vegetatlon larger

than saplings. The field of p1ane~water relatlonh remaing; one of great

and continuing research interest hacause here, ftoo, complete answers are

not yet available. S T : o

Autumn marks the end of significaat traneplratiqn frqu the temperate ‘

zone and uoreal forest, the beginning of 8011~moisture replacement after
the growing season. After late autumn, soil water in moist.climates: =
_returns to near-capacity levels, and most of the: subsequently absorbed rain
moves qulckly through the soil to streams. Under these dormant-season’

i
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conditions, there is little difference in stream behavior on tree-covered
or treeless forest land-- if the suil surface cover is intact, if the
lying soil is uncompacted and unfrozen, and if all water moves through,
not across the land surface. This generalization 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 raln is deflcient in semi-
arid climates.

With resumption of growth in the spring, soil-plant-water relations are

much changed. Rainfall interception may or may not change but transpiration
greatly increases, with correspondingly decreased soil moisture. Under
these typical growing-season conditions, most of the rain that enters the
gsoil 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 »nrevail that are characteristic of the

growing season,

On cutover land the evaporative lousses causing soil-moisture depletion are
minimal. Most of the rain that - falls still enters the soil, but whatever
soil moisture 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¢?’'ma*es,
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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 recplicated research at several in-
stallations.

Dormant-season floods usually are caused by extensive frontal storms,
and sometimes they are augmented when 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 logging roads conceivably augments stepmflow; 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 soil
moisture enough to augment flooding during the growing seasom.
Several factors serve to mitigate this possibility. In the iast,
the prevailing pattern of smali cwnership, coupled with the enormous
diversity of forest conditions, precludes regionwide cutting. FEx-
.cept 1n the Pacific Northwest, frontz! 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-intensity summer showers did happen
to coincide with patches of heavy cutting, the resulting storm-
flow in headwater streams would soon be contained in the larger
unflooded channels downstream. When great regional stoims do

occur in the growing season (for example, the tropical hurri-
canes), heavy rain fills cven 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 cutting
can increase the frequency or scverity of f1nﬂdtng, except under
conditions of virtual regional deforestaticn

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. But this was
regionwide cutting, followed--more jmportantly--by wildfire,
overgrazing, and steep land agriculture that prevented much -
natural regrowth of trees. Some of the affected areas have
not regrown trees Lo ta's day. ‘The all important point is

that regional and lasting deforestation, not timber harvesting,
somewhat increased the turn-of-the-century flood hazard.
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Management of snow offers some real possibilities to augment water
resources dat higher elevation in Western United States, Water yields
may be increased or decreascd, depending on how the indigenous coni-
ferous vegetation is cut. Judicicus clearcutring in patches or in
strips can provide 2 to 6 inches more of strcamflow per year.
Properly located snow fencing can prolong snowmelt, thus decreasing
the spring freshet runoff and prolonging streamflow iunto the summer.
As for a distantly related finding, it recently was concluded that
forest management in the NortheaslL need not be considered as a

means of protection from snowmelt [looding. '

The quality of water in forest streams, touched upon previously, is
strongly influenced by its routing from atwosphere 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 matter in streams of the moist
climate region. Non-storm flows ordinarlly run essentially clear,
although flows augmented by tree cutting can be 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 matlter from channels. Nevertheless,
there is no overland flow and therefore no mechanism to detach or
transport particulate matter across the forest floor. Overland
flow does occur on some forested land in semi-arid reggions and is

a factor contributing to greater sediment loads characterizing
streams of those regions. ‘

There is a curious dichotomy of opinion concerning dissolved
solids in forest streams. Biologists 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 criticize forest cutting often choose
to regard anv change from pristine conditions as undersirable.
Perhaps this matter never can be vesolved to everyone's satis-
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 when shading vegetation is removed
from channels. Solar heating may range from 0 to 10 degrees
above temperatures experienced before cutting, the .increase
depending on topographv, latitude, season, and stream dimen-
sions. Here too a dic etomy of opinion prevails. Increased
temperature is regarded as thermal pollution by the critics of
forest cutting. There is, however, a valid basis,fpr arguing

that aquatic biota can benefit from heat added to very cold
streams. Water is best kept cool by preserving the shading
vegetation and these shade strips need not be)especially-wide.

'
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Ordinarily, enly 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 conventional wood products
harvest~~inciuding clearcutting--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. So0il erosioun rates can be accelerated unacceptably during
poorly regulated logging, regardiess of the silvicultural system
used. Soll 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 adverse 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, the largest in the jurisdiction. This paper will therefore be confined
to the forest management program on the Quinault, with particular emphasis on
some of the more recent developments.

The Quinault Reservation is a triangular tract of land encompassing a
gross land area of 189,621 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 Quirault Lake
about 22 miles inland,

The entire reservation is in the fog belt where annuai precipitation is
high, temperatures are moderate and humidity is gensrally asbove average., The
average annual rainfall varies from about 85 Inches near the coast to 125 inches
at Quinault Lake., Approximately 85 percent of this precipitation occurs between
Cctober 1 and April 30. This mild, moist climate results in rapid tree growth
but at the same time presents problems in securing regeneration because of the
-heavy brush cover thnat frequentiy develops following logging.

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, Transportatioh was 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, contiguous areas of slash and reproduction created.
serious fire hazards. Fires did occur during the 1930's and early 19407s that
denuded large areas of the cut~over lands, With no reserve seed areas to re-
seed these 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

of some kind of selective cutting, Seventeen different areas of various sizes
and including sundry timber types and conditions were selectively logged during
the thirties. In September, 1549, . Perry E. Skarra, then Forest Manager at
Hoquiam, reported on the results of these selective cuttings, A4ll but four were
failures, The residual stand was windthrown and deteriorated to the point where
it became necessary to carry on clear-cutting operations in order to salvage the



timber values remaining, In the four areas where results were not too unfavor=
able, the predominant species was Douglas fir, Spruce or small pole size Cedar.
In no case did Hemlock respond favorably to partial cutting,

In recent years, truck logging has replaced rail transportation and clear-
cutting of alternate blocks, commonly referred to as "staggered settings", 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
Cascade ibuntain range.

As developed on the Quinault Reservation, on two large sale units now 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 tem 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
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 thé resserve
stand is insurance in case a fire occurs.

While clear cutting of staggered settings 1s 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 shands. Logging is still primarily dome 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 favorable terrain, During ths rainy period, usually
from October to May or June, tractors soon mire down and "cat-roads" 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.
Small trees are pulled over or broken and large volumes of wood waste remain on
the ground.

Mach attention has been given to this problem in recent years. With the
introduction of lighter and more mobile equipment, it is becoming possible to



harvest much of the smaller material previously left to rot on the ground,
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,

Cn the Quinault 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. Similar modifications are planned for both of our other
long~-term sales, Any new sales will contain such provisions in the sal=s contracts,

To date, pre-=logging opsrations 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 limited 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 windfalls for years.

This production does not begin to make use of the cedar left oan 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,

Considersble research has been conducted in an effort to produce pulp from
cedar, The writer has seen no reported results of such research but is is known
that pulp can be produced from cedar. Apparently, no process has yet been devel-
oped whereby such can be done profitably but cedar pulpwood production remains a
distinct probability.

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 small diameter 8 and 16
foot cedar logs heretofore considered unmerchantable,

Other possibilities for cedar salvage may well be presented, but for the
present, cedar shakes igs the only product being produced from cedar waste,

Hemlock salvage for pulpwood, however, has already been proven to be econ-
cmically feasible, Following considerable study, we recently effected a modifica-
tion of one contract to provide for relogging of cut over lands in the Boulder
Creek Unit. The original stand on this unit was primarily hemlock which occurred
in nearly pure stands. 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 remsined on the ground in broken
places, small trees broken down, and in small itrees still standing.



It soon became evident that the small trees left standing could not be
expected to last through another rotation. Many blew down the first winter
following logging. Cthers deteriorated following exposure and eventually
died.

Under the terms of the recently effected modification of contract, the
purchaser is now cosducting salvage operations. One-hundred percent coverage
of the unit is not planned for two reasons. The Boulder Creek 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 same period and in many places, the value of the salvageable
material is not sufficient to offset the damage 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. .

Slnce 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
blown down trees that are still sound. At the same time, as new areas are
logged, salvage operations will be conducted immediately 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
establisnment of reproduction.

This entire operation requires and receives ciose 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 damage to the reproduction and at the same time 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 advance layout of the
operation in close cooperation with the operator. The snap shots on the following
page illustrate some of the prroblems encountered. «

The salvage operations described above have already demonstrated their value.
Seven allotments, totalling 440 acrss have been covered or are now being relogged.
Total production to date from these seven allotments has been 1,796,511 cords for
which the allottees have received $3,575.59., Saw log preoduction from these same
allotments prior to salvage operations was 14,961,740 bd. ft. On the basis of
2 cords per i bd. ft., the volume salvaged is © percent of the saw log production,
and the salvags is not yet completed.

is more efficient umethods of handling this small material are developed and
as new uses are develoved for cedar and other species, the salvage recovery can
be still further increased., At the present tlme we ars making definite plans
to produce salvage from current salvage operatican. This is not as inane a remark

as it appears.



Blagen's Sawmill in Hoquiam is installing a new type of drum barker that
will handle smsll, short pieces of wood up to four feet in length. Cn the
"short log" and hemlock salvage operations on the Quinault Lake and Boulder
Creek Logging Units, large plles of short ends develop at the landings., We
are making definite plans with the contractors on these units for the salvage
of this materisal,

We have come a long way in improving our Management 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 loag 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.

7" Jomn W, Libby,
Forest Manager,
Date: October 13, 1955
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