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'iTIESTERN I{B}IIOCK

A FUfURE COASTI IEA}]NG SPECIES

II{TIIO}UCTlOI{

lThen lumbering first started. on the paelfie coast, Douglas

fir was the only species recognized by the lumbermen. Iouglas
fir isn no d"oubt, the main species of this region, but many valu-
able species grow mixed- vr"ith }orzglas fir and in some cases grow

in pure stand.s on part of the area. trfestern hemlock, the subject

of this paper, grows on the ?acific coast region, and, is nea,rly

alvrays found as an understory 1, Iouglas fir stands. It is
oecasionally found in pure stands.

the lumbermen who first began opere.tions on the Paclfic Coast

vrere mostly me:: vrho had. been in the lumber business in the east,

and- eame to the Pacific Coast whon the eastern supply of timber be-

came exha,usted.. [he first impulse of these men yra,s to look with
disfavor on the hemlock of thls ooast because of the poor properties
of the eastern hemlock, a,mong which they had been operating. fhe

western tree was condeuned. wlthout a thorough trial, &s a resrrlt of
which 1itt1e of it was 1ogg6d, ltttle or none of tt was narketeo

und.er its own name, and a great dear ivas reft to be destroyed by

fire or d.ecay.

T{estern heml-ock, after a, thorough tria,l, ha$ been found. to be

e good" wood". [his h.as been realized, by the operators for a long



time, and. much has been clons by thern to aequaint the consumor

with tts merits, but oven today western hemloek ts lookod" upoll

rvlth. d"isfa,vor. fhis ha.s eaused" the pionee]s in the utilization
of hemloek to eoin fictitious names for lt--Alaska fir, Grey fir,
or Ileml-ock spru"ce--or to substitute its products in shipments of

other species, especially Douglas fir. In this way much. hemlock

has been d.isposecl of, the mill man securing the same price for it
as for the other speeies, a,nd. the consilrf,er gettiqg good- rnaterial

w].lich he would- not aecept un,ler its proper natrne.

}ue to its intrinsie good qualities and- the energy of a few

good" progressive mil} men who have rca,lized. its worth, western

hemloel< has now attained- a, standing in the market under its own

name. Sevon yea,rs ago western hemlock was little known ia the

Untted. States outside its own region of production, and ever. then

selclom was segregated, sold, or used under its o\ryn id,enttty, but

was usua.lly rnixed with" associa,ted species, but toda;r it is wlu"-

aing, and in part ha,s won, a oonspicuous position under tts own

name as one of Am,ericals most importa,nt softwood"s.

Western hemlock ts one of the important tree$ of the Pa.cific

Coast, particula,rly the Nortbqrest. It is an important ln,rt of

America's lumber suirply, being inelud.ed in the reforestation plans

of the tinber hold,ers of this great forest region.

The future of this treo ean be assuved- by the ease whlctr it
can be reprod.uce&. It is a very prolific seeder and after logging,

Lf fires are kept out, & second crop begins almost tmmed.ia.toly.
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Dtst ingut shing Characteristtcs

lYestern hemloek is a large forest tree with a slight taper

to its trunk. Its tal-l, clear, smooth looking trunk, flne folt-
&Be, and" d.rooping branchlets, distinguishes it readily from its
assooiates. Forest grown trees havo sualJ narrowly pyramid.al

crowns of slend.er branebes, and are fron one hu"ndred. twenty-ftve
to one hund-red- stxty fe'et high, and from two to fiye feet in dta-

meter. [he bark of large branches ancL young trees ts thin, ftnely
scaly, and russet brcmrn, while tha,t of o1d trunks is about one and.

one-fourth to one and one-haIf inches thiok, hard, and'deeply

furrowed; tho rtdges are wid.e, flat, and irregularly conneeted with

0116 another by narrow eross-ridges, tt ie dark russet brown, tinged

with red. llhe foliage is d"eep, glossy, and yeIlow gre6n, &na

clothes the branehlets thiekly, but the smaJ.I stze of the leaves

gives it a thin appear&nce. the leaves appee,r to grow malnly from

two opposite sid.es of 'the branchlets, a sort of conb-like ayra,nge-

ment. fhey &re flat, grooved. above, ha.ve a roun0ed. end, and. a d.is-

tinet threacl.-like stem, and" are about one-fourth to seven-eighths

of an inch long. fhe sma-ll few scaled cones nod" frorn the ttps of
the branches, maturing from the midd.le to the end of August. Bhey

open rapid.ly and. usually shed. thetr thia,smal1, winged. seed.s duriug

$eptember. By spring most of the cones have fal-len from the treo.

?2.



l[]re cones aro from a.bout

nearly one and. one-fourth

clay brown.

of an inch to sometimee

and" when open ere red.cilsh

thvee-fourths

inches long,

Range ancl Dtstribution

iVestern hemlock is commou throughout the Pacific Coa,st

forests fror:r Alaska to Sorthern Ce"lifoInia. Its range is from

Cape Puget on tlr.e western side of Prince iTilliam $oundn southwa,r&

along the Coast Ranges through British Colurnbia, lTashington, and

0regon, to Marin County, Cal-ifornia; in the southern part of lts

ra.nge tt extend.s only to the. crest of the Cascad.es. In the l{orth-

ern part of Yilashington and. Southern part of Sritish Colurnbia it

extends from the sea eastward to the western spur of the Roclry

Mounte,ins in Northern Idaho and Mont&fr.&t

fho ehief d.istribution of western hemloek indicates clearJ-y

th,a,t its ehief requirements is a cool a,nd- moist climate. this ts

shor,vn ty its local distributi"on in T/astington a,nd. Oregon wlrere

the rainfa.ll is seventy to one hundred inches a year' rts general

distribution in Oregon and. !/ashington is within the strlp most

generally spoken of as the "fo6 beltr.
lTestern hemlock is found abund"antly along the southorn part

of Alaska. Here, d"ue to th,e favorable weather, which is humid, 1t

forrns almost pure ste.nd-s, for it seed.s up a1l at'ea,s so rapidly anfl

effectively tha,t other species ha.ve great difficulty in establish-

ing themselves. This tree is not faetidious in its chotce of

sites, but on account of the Seve3e competition of Sttka $prucs,
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it does not eome up so well on the drter, well-drained" slopes.

trYestern hemlock ts found a,t all elevations fmm sea leve1

in Alaska, British Colunrbia, lTashington, and. Oregon, to an

elovation of over six thousand. feet in the Cascades in Oregon.

In Id.aho it is found, at a maximum elevation of about forty-five
hundrecl feet.

Associated Species

Illestern hemlock oceurs but ra.rely in pure sta.nds of any

extent, except in southwestern Al-eska, and" along the west slopes

of the Olyrnpic and Coa,st Range L{ounta,ins of trTashington. In
Ala.sha its principa.l a.ssociate is Sitka spruce.

On the western slope of the Olympies and the Coa.st Range in
1ilasi:ington and Oregon, it is found with Sitka Spruce (Picea

sitchensis), lvestern red cedar (ffru;a pltcata), Douglas fir
(Sseud.otsuga taxlfolia), amabilis fir (Abies e,mabilis), and- grand.

fir (aties grand"is). In the southwestern part of Oregon and.

novthern California, it is found ra,ther $paringly in rnixture with
le,wson cypress ( chauaecyparis lavrsoniana) , and redwood ( sequoia

sempervirens).

On the west slope of the Cascade, vrestern hemloek oecurs 1n

sta.nd.s in nhich Souglas fir pred.ominates. ifith }ouglas flr, Sitka
spruce, western red- cedar, and. amabilis fir, it constitutes the

forest now being cut in the foothills; higher in the mounta,ins its
&ssocia.tes are western white pine, noble fir, grand" fir, and. ama-

bilis fir.

tr



Ba,stward in Idaho and }Ionta,na, r,vestern hemlock is of little
importa,nce either silvieultr:ra1}y or comnorcially, &nd is here

greatly inferior in both size and quafity to the henlock in the

Coastal Begion.

Soil and Moisture Reouirernents

An abunda,nce of both soil and, atmospherie rnoisture is essen-

tial for the best d-evelopment of western hemlock. It grows upon

various soils, from a rnucky lowland. soil to almost ba.re rock; it
ean thrive on a poor soil on any exposure provitled. there is an

abundance of moisture. Its best grorvth is a,ttained. in moist dra;!Rs,

at the head.s of streams, oo bottom l-ands, or lvell-d"rained. slopes,

on poorly d"rained platea,us wtrich ha.ve a, high precipitatiotl, and. on

good, d"eep, porous soils, usualIy rrhere the annual precipitation

is seventy inches or more. [he finest hernlock in i?ashington grows

at elevation of frorn fifteen hundred. to three th.ousa,nd feet where

th.e a.nnua.l precipitation Lvera,€les eighty inches or more.

foleranee

Ftrestern hemioek is one of the most tolere,nt treos on the 3a.c-

more tol-ifie slope; oniy viestern red cedar end vrestern yevr

era.nt. fhroughout. its life it ca:r survive in the

ma.ture stand. of intoleyant species such e.s Douglas

vrhite pine, or as the d.ominant speeies in a d,ense

being

understory of a

fir and vrestern

sta.nd. of tolerant
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conifer$ such as amabilis fir a,nd- red ced"ar. Its seed-lings sta.rt

rea,d.ily eiti:er und,er the cover of a dense forest cr in the open.

Thus this species he.s the ari-ve,ntage over its associates in not be-

ing particuler a.s to its light recluirements. $hade, ho*-rever, is
not essential to its gror,rth; in fa.ct, it is f,etrimental to its
best d.eveloprnent. \','ith the admission of light it recovers from

surpression renarkably woll.
Owing to i'ts toleranee, western hernl-ock gains an entrance

into all }ougles fir sta,nds wlere they becone deead.ent and- open,

resr:.}ting in an ultimate stand in ul-ich it becomes the predominat-

inf species.

eproduetion

'rTestern herniock is a, ;:rolific seeder and" is not fastid"ious

as to its seed bed", a,nd. it reproduces freely under a wide range

of conditions. 0pen Erown trees begin to bea,r seecl when frem

tr"renty-fivt to thirty J,r.Jers ol-d,, but trees grown rrnder cover do

not bea,r until considerabl;, le.ter. $ome trees bear a, fevr seeds

every yoa,T, a,nd" }:eavy crops a.t ratl-ler frequent intcrvals. [he

seecls are winged, srnal1-, aud of very lig:ht l.reight, and a.re widely

d"issemina,ted. by the vrind.. They germinate reacLily on reoist d,uff ,

decaying Iogs, a,r1c1 stumps; the seedlings that ste.rt on the stumps

a,no, rotten logs seern to attain a better grovrtb. than those that
sta.rt on tlie grounrl, this being due perheps to tle better l.igtrt



conditions for those germinating above the surface vegeta.tion.

The younei growth is tolerant of shade, but th ere 1s practieally

no reproduction in the clensest rvood.s, except in places where the

crolrn ca,nopy has been opened". 0n d,ry, bare, recently hurned. over

land, ri'restern hemlock d"oes not seed up to a,rly extent, but as soon

as such areas are covered. with a slight growth of brush, seett-

lings cone 1n grad.ua1.ly.

Suseeptibility to lnjury

llestern hemlock is very susceptible to injury. Its sliallow

root systom is erposed to ti:e grounf, ancl surfa.ae fires, and rend"-

ers the tree l-iable to wind. throw. ?he bark is thin a.nd affords

little protection against fire and. other injurSr. In old. age the

tree is subject'to attack !y several fung'i, notably conk, pipe

rot,, or v'rhite pitted- rot ('Irametes pini), Indian paint fungus or

stringy brovnr rot (Eehinod,ontium tinctorum) , a,nd ground rot
(Polyporous schvrenit ziil . [']rese fungi flourish where an a-buudance

of moisture exists, and- as it is just such a condition that is
favora.ble to the growth of henlock, naturally these ciiseases find

exceLlent host$ upon which to spread, and. d.eve1op.

iiiestern hemlock is genera.ll5r considerect to be less fire
resistant tha,n }ouglas fir, though for trees of snrall diameters,

the resistance of both species is similar.



'Ihe firo resisti.ng qualiti-es of the srna.ller hemlocks are

clue to th,e fr:,ct ti:at the ba.rk is l,a,rd"er, firrner, and less resin-

ous tl:an tle l:a.rk of }ouglas fir of the sg,me size. On larger

trees, hoi./ever, the'ba.rk of fir is two to six or eigtt incl:es

thick, w]:iie t].iat of hemloci.,. is seld-ota over one a,nd one-half

inehes thick. lience, iarge lorlglas fir is mueh more resistant

to flire. A fa.etor ivl-icli exloses h"eurlock to fire injury, particu-

le,rIy, is its l:abit of gerrni.na.ting upon ivindfalls, v'rhich leaves a

portion of tire hemloeF. roots out of ti:e ground. vrh.en the fallen
tree is buvned..

i,Iestern hemloc!: does not suffer rnuch from attaclls by in-

sects. One species of ba.rk beetl-e (ilylestnus tsuga Eopk) atta,cks

the living tree, vrhile there a,re a nu-mber of varicus other

beetles tlj.a.t work in the vrood, and. inner bark of injured, declin-

ing, or d,ead trees.

I,ongevity

lYestern henlock is one of the long-lived- trees of the Paeific

Coest region, though. it does not attain the extreme age of either

restern red' ced"ar or }ougras fir' I''ian;'' str.'-mps shovring betvreen

four hundred" end five hunrlred rings harre been recorded, but only

one tree he.s been fou.,td with over five hu.ndred. rings, and tbet had

five hund.red" forty-th.ree rings a.t a, height of four and one-half

feet abo',,e the ground", and was sixty inches in d.iameter.



Rate of Growth

l"festern hemlock is one of the rapid growing species of the

coastal- region. It compares fe.vorably with the trees with which

it is assoeiated-, probably all except Douglas fir. $ince it grows

under a wid.e variety of conditions, it has a, wide range in height,

dia,meter, and volume Erowth. i'lhen in the d"ense shade as an under-

story, 1ts growth is extremely slow. As a d.omina.nt arrd co-domin-

a,nt tree in a mixed" sta,nd, it e.ttains a, growth about equa,l to that

of its associa.tes.

T]:e s.veraele ra.te of dianeter, heiglt, a,nd

west ern hemloc k grown und er a,v erage co nd-iti ons

ington, exclusive of suppressed trees grovrrl in
shown in Table 1.

Table 2 shows the a,verage rate of d-iameter

hemlock in mixecl and- pure stands; and" the rate

a trlure stand".

volume growth of

in western 17a,sh-

a.n und erstory, is

grovrth of r,restern

of height growth in

Properties of the lToo&

fhe wood" of western hemlock ha,s an unattractive, even grain,

a,nd. the vrood. cells are eompa.ratively uniform in siz e end quality.
$here is but little va,ria.tion in the l:ard.ness of its springwoocl

and- summerwood. It surpasses akoost all other softwoods in uni-
formity of gra,in and. texture throughout the tree. The wood. fibres
sre long and tough, whieh ma,kes it a va,luabIe pulp wood. Jts na.t-

ural color 1s a,pale yell-owish or gya,y, with the slightest tinge of

red-.
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Average rate
hemloc k growr
exclusive of
based" on 552

TAB],8 1

of d.iameter, height, and
under Lvera,ge cond-itions

suppressed trees grol'rn in
volume grovrth of western
in west ern Ftra,sh.ington,
an understory. Diaraeter

trees, height on 550 trees, and. volume on 550 trees.

Age :Average
1n : diameter
Yrs. :I. B. E.

: Inohes

Ave . annual : Average :Average
growth in :totaL :annual

: Average : Average
:Yolu:ne :annual

: Soard
: Feet

eaeh d-eead.e:height :height : Board :vol.growth ta
lnches : Foet :growth tn I Feet :eaoh clecaile

: each d eoad.e:
: Feet :

10
2A
go
40
50

,60
YO
80
90

100
110
120
150
140
150
160
170
180
190
e00
2l-0
220
zgo
240
25A
260
270
280
29O
500

0.8
5.3
5.6
'l ,6or.

11. ?
12.9
74.9
15,8
!7.2
18.5
19. B
21.1
22.4
?,5.7
9trn
26.2
2Y.4
u 8.6
eg. B
51.0
r7D q

32.4
54.6
35.8
56.9
58.0
59.1
*VeQ

4]-.5

.25
9tz

.u0

.19
,17
.16
1tr

.15
,14
.lg
.!3
,13
.lz
.lz
.L3
.12
.42
.lz
.12
.12
.lz
.le
.18
.3-2
.11
.11
.11
.11
.11

7.6
24.9
46.0
65.1
90.5
oa .>

1o4.4
!]4.5
125.O
150. ?
157.5
!45.5
148.7
'l tr? t7

157.5
160. B
163.9
166.6
169.1
l'/1.3
l'13.5
175.1
176.9
178.6
180.5
181. 9
185.5
185.0
186.4
187. g

1.68
2.7_7
1.9L
L.52
l.z9
1.12

.99
,87
.77
.58
.60
.52
,46
.40

ry,8

.51
"27oE
aQU

.22

.20

.19

.JB

.LY

.l,rl

.16

.16

.15

.14

.1,4

1i-0
150
204
268
344
455
594
650
7?9
925

1081
l,255
l&56
16eB
1826
2O27
2250
2424
2657
2859
5059
5257
5454
5650
3825
4020
42]-4

Service.

4.0
514
6.4
7,6
8.8

10,8
lf.6
].2.9
14.4
15.8
7Y.2
19. s
19. e
19.8
90. I
20.5
20.4
zo.6
20.2
20.0
19.8
1,9.7
19.6'ro t
19.5
19 .4

$CHCflL i]F FOF.ISTftY

0l{E(i0','l SIIr'l : CCi-L[i:
{liRtiALLili, IrltfirN

Untted States Forestfable complled by tb.e
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g"A3I,E 2

Average ra,te of d.tameter gror,vth of western hemlock in mixed and
1n pure stand,s; a,nd the ra,te of hetght growth in a pure staniL.

-t

: fir, a,nd noble ftr, : Pilchuch Block, :
Snoqualmte Na,tlonal Forest :: ?a1mer. Oreson : Snoqualmte Na,tlonal Forest :

tn : I. B. H.: a,nnual
Yrs.

n. B. I[.: annual : total I eunua1
Inches : diameteri height. : hetghtfnches : dlameter

: growth
: each
: d.ecad e .
: Inches

: Eronth : Feet
: Eaeh :
: d.eead-e. :
: Inches :

: growth
: eaeh
: &ecade.
: Feet

10
15
?,o
9tr

50
q.tr

40
45
50
RE.

6o
65
70
76
8o
85
90
otr

100
105
110

1.1
3.4
4.8
6.6
8.2
9.Y

11. e
l'z.4
lz.6
14.5
'1 tr tr

16.4
l7.z
18,0
18. I-lo tr

20.5
21.0
87,.7
22.5
2g.a

rTlt
aa) I

.34

.50

.26

.20

.17

.16
'ttr

.14

.!5

1.4
5.6
6.4
1.CI
8.3
9.4

10.4
11.4
LEtE
13.0
l.5.?
14.4
15 .0
15 .5
16.1
16.5
16.9
!? .2
1n tr
J-I a.)

17.8
18.0

.40

.29

.el

.18

.15

.!3

.11

.08

.06

.05

38. O

44.O
65.0
65.0
Y4.6
85.0
91.0
98. O

104.0
L10.0
116.5
120.5
135.5
129.0
154.0
158.0
14U.0
146.0
149 .0
L55.0
166.0

8. ?0

1, 96

1.65

1.50

1.15

.96

.90

.80

.75

.65

Table eoropiled, by the United Sta,tes Forest Service.
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].5l8
668

u88 2e10 5404
?,958 5592
.gg 1.00

465
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fhe wood, is of light weight whe n seasoned", strong, stiff,
quite durable--moderately soft and easily rrorked. fn prcportton
to i"ts wetgh.t western hemlock is one of the stiffest and. strong-
est woods among the conifers. ft has little tend.ency for warping
or ralsed" grain, does not spltt easily and- hold"s nails firmly.
rt is free from pitch and re$in, takes and hold.s stainsn paint,
and varnish excellently and" is a superior wood. for enamel_s. rt
i.s odorless and ta,steless vrhen d.ry.

Strength

rn strength, ease of working, &d freed_om from warp and.

shake, western heral-ock d.iffers greatly from the eastern slrecies,
whose d"eficiencies in these respeets are its chief drawbacks.
tIestern hemlock cannot be elassed" in strength with the oaks, recL

fir, or IongIea,f pine, nor is it suitable for heavy construction,
espeeially v'rhere exposed to the weather, but is possesses all the
strength for ord-inary buildlng material.

Table 3 shows the strength" va,lues of western hemloek compa.recl

witl: other weLl known species.

fexture and_ Gratn

fhe grain of western hemlock is ra,ther wide, unlform, straight
and- somewhat contra.stive, and" it ha,s a fine texture. fhe wood ig
si-rfficiently soft to be worked- lvell-, yet hard and. firrn enough to be
readily d"ressed- to a smooth finish wl.ich is ca,pable of taking on ar.



excellent polish. fhe grad.uel change in the

eells composing the spring and- the sumnerwood-

character of the

and- strength of the tissues gives it excellent

fhe wood" fihres aye long and- tough.

and the compactness

wearing qualities.

tha,t

the

fhe knots in most eases e,re so diffused wit]. the clear fibres
they are unlikely to affect the strength or falI out when

wood is dried.

fhe absence of large and nurherous resin ducts &isposes of the

annoyence from pitch.
fangenttally cut western hemloek presents a rrery pleasing

gra.in, and" when properly stained" and polished- glves a hlgh clsse

interior finish. Thore is not much contrast between the spring-

wood and" the sumneryrood, the oo1.or being nearly the samo through-

out, a, chara,cteristic that is preferred. by many people.

Plt ch

ltlestern hemlock is usual1y considered free from pitch or

resin since the resin eells are few and scattered. A microseop-

ical examination wiIl shovr groups or pockets of theso resin ce1is,

but for a,11 praetieal puryoses hemlock can be consid"ered free

from pit ch.

vYeight

Ihe weigl:t. of western hemlock varies like most ottrer v,roods,

a,ceord-ing to rate of growth., percenta,ge of springwood- and" su"Inrner-
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wood,, &nd oth.er factors affecting: its structure. fable 4 shows

the weigi:"t of western hemlocr,l r:.nder rlifferent ra.nges of moisture

cont ent .

ta3r,E 4
\Telght of i'{estern Hemlock

Green
Air }ry
Oven lry

Iitgh

59
.*6
r/,R

Pounds per Cubtc Foot
I,ow Average

29 59
3,5 52,
19 2Y

iiiestern hemlock, it can be seen from fable 4, 1s consid.er-

ably heavy, heavier the,n rnost conifers, but is rather light when

oren dry. fhough fairly light vrhea oven d.ry it cannot oompete

vrith white pine, sllruces, or wl:ite firs. i-deight is a very im-

portant factor wlen consid"ering r"e,rketing of wood.s like hemlock,

whieh is frequently shipped. hundreds of mileg.

Color and Of,or

fhe green, freshly cut wood is a Sray white, often tir:ged

witl:. red vrhieh ehanges to a yellovrlsh brown &s seen in piles of

air geasoned. iumber. []re dry d"resse& stoek ts a gray uthite,

except foy the swnmer wood" wh"ich is distinctly brow:. with a slight

tinge of red.. The s"ringwood. wh.ich composes the bulk of the

struetu.re, ha,s very 1itt1e eolor.

Green hernloek has a noticea,bl.e sourness which disa,ppea.rs

when the wood is thoroughly d,4r. fhe odor is said", hosrever, to

return to a certain e:<tent when the wood rea,bsorbs moisture.
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$oisture Content and Seasonlng

Green western hemlock contains a relatively large proportion

of moisture, amounting to from forty to sixty percent of its oven

d-ry weight. $eesoning is of great importa,nce in reducing the

weight of lunber for shit?ment.

Na.tuJal Sea.soningj Eemlock d.imension stock ard board-s are

very frequently parttal-ly alr seasoned. before shipment. Although

there is considera,ble moisture in the green wood, it loses its
moisture fairly readily under fe,vorable drying conditions, Ilmen-

sion lwaber is said to air d"ry in fifty to seventy d-ays during

d.ry weather. Box board,s and" other one-inch lurnber air seasons in
twenty-five to forty d.ays, except d-uring rainy weather,

Air seasoned. hemlock contains sixteen to twenW percent

moi" sture

Artificial }rying: Mantr' inexperienced" kiln operators have

had a d"ifficulty in drying westera hemlock. fhis wood, ]rovrever,

can be successfully kiln d"ried. und.er the proper eonditions, but,

as in air seasoning, this wood. d-rys slowly because of its large

raoisture eontent. Secause of this excess of moisture there is
danger of ca.seha.rding, werping, and. checking, if the kilns are

not prolerly handled, ?he checking and warping are frequently

caused by excessive surfaee drying when the lumber ha,s been ex-

posed to the sun befcre reaching the kiln. Heml.ock is a wood that

can withstand a higft tempera.ture in drying so tha.t a large part
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of the moisture can be vaporized- by subjecting it to a temperature

above the boiling point. Drying ca,n therefore be aecomtrllisired.

without the ventilation and by hea.ting the wood from 212 to ?,5A

d"egrees Fahrenheit. Und-er these cond.itions the ivood. is kept sur-

rounded, by sa,turated- vapor, and th.e urater only evapora,ted from the

wood. as fe.st as it comes from the interior to the surface, without

caseha.rd.ing or surface checking.

the time required, for kiln d-rying depend,s ul,:on the moisture

content of the boa,rds at ths time they reach the ki1n, the met od.

of stacking, the tempera,ture e,nd the d"egree of d"ryness desired by

the opera.tor. Under ordinary conditiqns one inch hemloek cen be

d-ried from about forty to sixty percent moisture content in the

green materia,l to. about three to eight percent rnoisture eontent in

the dry materia,l, ir from fifty to seventy-five hours-

Shrinkage

From observations ma.de by the Forest Service, homlock does

not shrink to a greater extent than most of the vrood. with v,lhich it
is in competition, with the i:ossible exception of western red

ced.e,r. $leasurements on small elea,r shrtr:.kage specimens show that

in passing from the green to the thoroughly dry cond-ition westevn

hernlock shrinks five percent radially, 8.4 percent ta,ngenttally,

and- .08 percent longitud.inally, l{hich gives a total volumetric

shrinke,ge of 15.8 percent based on oven drlr volume.

SCHe ;". I i['i.,i:iTiiY
ii{[Ci:'l . ' '., : lr-r .-. 1

fi*RYriLilli, - ,ii:l -tlr
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fhe impression tha.t hemloek shrtnks more than other woods

drying can be traced to the erroneous belief tlia.t shrinkage ts

direct proportion to the average Sreen moisture content of the

wood, and beeause hemlock has a relattvely htgh uoisture content

it has been cred.ited. with an excessive amount of shrinka.ge. Y{ood"s

d"o not bogin to shrinlc until they have reaehed- the saturation

point, which is about thirty percent for hemlock and is fairly
constant for oth.er conifers. [he moi-sture the.t ]ras eva,poratecl up

to this point is the free moisture in the cell eavities and inter-
cellular spaces. All the moisture in hemlock above thirty percont

moisture content d"oes not affect the shrinkage of the wood.. Com-

pared with other coniferous wood-s, they all ha,ve a fibre sa.tura-

tion point of a.bout tirirty pereont, so it can be seen ttrat hemlock

does not shrink to a greater extent than other of its cornpetirg

wood s.

Iiygro scopicity

In protected situation hemlock d"oes not absorb moisture to

mat er-a,ny great extont from the air, causing it to vra.rp and swell

ial-ly, but wl:en it comes in conta.ct with water and. extreme

ness it is said to ca,use consid"era,ble annoyence through its
acter of d.eformation.

iThen oxposed to moisture it is also said to resume the sou.I

odor characteristic of the green material, which frequently pre-

cludes lts use for the manufacture of eerte,in materials for con-

tainers such as barrels, buckets, a.nd so forth.

111

in

da,mp-

char-
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?he present use of hemlock ind-icates tha.t tt d.oes not give

trouble through unusual hygroseopic properties v'rhen used" for
interior pu.rposes.

Durability

necay: Eemlock is less durable in contact vrith the sotl
than mairy of the wood.s with wtrieh it is ealfed upon to compete

and is, therefore, not recomrilend.ed. for use i"n its natural state

rivhere the structure is of a permanent chara.cter, if decay is
1ikely to cause deterioration. Its patho3.ogica,l durability,
however, may be increased by pyoper irnpregnation with wood pre-

servatives a.nd, wlen so treated, shoul-d" give satisfaetion even

in perura,nent strrrctures.

L{arine Borers: Sa.lt water piling of western hemlock ts

sa,id. to he particularly resista,nt to marine borers, providef,

the piles are unpeeled", but it is not immune from the attack of

bo rers.

Abj:asio+_: fhe elose, compa,ct structure of the wood. of hem-

loek afford-s exeellent wee.ring o,ual-ities in protected situations,

as for flooring, but when exposed to the elements, a$ in use for
ties, is rather rapid"ly d.isintegrated through incipient d,ecay,

a.nd, for this reason, is frequently thought to have a very poor

mechanical l-ife.
trYeartherjq&r i?hen unproteetefl urith i:aints or other preserva-

tives, hemlock is not dura.ble if exposed- to the wea,ther ia fenees
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ancl. shed.s, since it warps and

oollects and" remains. It is
paintod or used in protected

checks and wLll d.eea.y where wator

satisfactory for exterior use if
situations.

?enetra.bility ylith Ireserva,tives

l'trestern hemloek can be easily penetrated "along the graiaw

with e oal ta,r CIreosote and. other preservatives. In this longi-
tudina,l d-irection four-inch wood. paving blocks have been givea

a complete penetration in frorn five to ten h.ours without prossure

except the a,tmospheric pregsure produced in the open tank processt

of ir:npregnation. Radial and- tangential penetration is dtffioult.
AffJnity for Painjs and G.l.ue: iYestern hemlock takes palnt,

sta.ins, and. enamels, exceptionally we1l. It is also very recep-

tive of g1ue, a. quality particula,rly d-osirable for use in cer-

ta,in ind"ustries.

fendency to Split in Nailing

Hemlock lumber ean be nailed vrithout eplitting except when

used" in very thin pieoes. ln the form of planing milI products

and eommon board.s no d"ifficulty is experienced through a tendoney

to split. Yery thtn box boards of this species, however, split
more easily than Sttka spruce, it s chief competitor in the box

ind.ustry. Square cut nails greatly red.uce q.rlitting, slnce they

tend. to eut ths fibres instead of push.ing them aside, as ts done

in nailing with the sha,rp-pointed round. nails.
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Uttlization

the utifization of nestern hemlock has been on the increase

since lumbering bega,n on the illest Coa,st. Even a,t that, the util-
iza.tion of hemlock can be incree,sed greatly without using it for
purposes to r,,ri:ich it is not suited. |Ihe using of hemlock for
purposes to rqlLich it v,ia.s not suited put a nd.a.mper" on the sale of

hemlock. fhe poor quality of t]re ea.stern hemlock, which nas

fixed so rcell in the raind.s of lumherman and. consumer, put fwther
prejud-ice on the western species.

The first logging operations on the Pacifie Coest left the

hemlock stanf,ing; these trees left stand-i.ng formed. the l:rineipal
part of a new forest, and nor.r a gocd- nra.ny thousa.nd. board feet per

a.ere can cut from the area,s. trater, logging methods cha.nged, all
trees tlat interfered urith the logging of the more valuable

species, Iouglas fir, \rreiie fallen to lay on tb.e ground- rvhere thoy

lyere destroyed by fire or decay. Ihe felv hemlock that r,rere left
standing were ki}led. by fire, a,nd on many a,reo.s they are still
standing only to mark the place wJ:ere once a, virgin forest stood.

Of late, the qualities of western hemloek for certain pur-

poses is becoming realized by the lumberman and consumer; along

trith a, compara.tively new industry, pulp, hemloch is now receiving

closer attention aad. as a result the hemlock sta,nds B.re being

more elosely utilized-. A fevr years ago the Crown-i'/i1]a.rcette Pulp

and Pa,per Company relogged some of thetr land. in which ma,ny hem-

O
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lock ha,d" neen le'f,t standing or ra,;'i* on the grouncl. On this
relogiling they real:-zed" betvreen eight to trvelve th.ousantl boe,rd

feet to the eere, nliieh is as much. as sorne virgin sta,nds of

pine prod-u.ce. []:e ::ea,l1-z,'ng of its merits a.nd the cor,:ing of

ne?/ uses wil-l soe closev utilizatton of v,lestern henf ock.

TTq11 tl
U U,.,] U

Rough lumber

Cornrrion Boa,rd"si }arge cuantitics of vestern hernlock boe rds

are soid rea,cii 11;' in the lcea1 , mid ilie irest, and ee.st ern r:a.rl'.ets.

Iiemlock boa.rd.s a,rtl used for concrete i=rorii, house s];eeth-

ing, bo:r a,nd ca.sket :::anufacture, $helving, and. many other uses

where e good clua,litlr of comnion lumber is desj.red. Boa,rds of

tliis slecj es e,re frrlqi:reritly given preference over other wood.s.

lirr:ensions: fiome difficulty ]:a.s been experience0 in ma.r-

lretir:g trernloek f]oor joists, ti,,ro b;r four and. other d-iu:ension

lul:ber, o"rring to the fa,ct thet it is slightl.l. wea,i,,er than }ouglas

fir, its c]:j-ef comi:etitor. })iscrimine.tion a,ga,inst herniock on

this grouncl. is not justified-, holvever, since it is suf:fieiently

strong to meet the dema,nd"s of dirnension lurnber in most huiS.ding

vro rlr.

iliestern hemloeli diri:ensicn comes straigirt a,nd t-ihen -rronerly

sea soned i s .r'r.o r,a inc ii:r,:d t c crook or viarp. For studd ing and

franirig its.uniformitSr of grontb a,nd sma,ll l,"nots make it inter-
clangee.ble in strengtl r.rith 3)ouglas fir. It gives sa.tisfactcrl,,



service in some forms of heavy constructlon, particularly for

temporary work in trestles or mine shafts.

?imbers: Ytrestern hemlock has been little used.

and bridge stringers. This lias been mostly due to

for tinbers

the belief

that hemlock is a weatrr wood and- its tendency to d-ecay. For tem-

porary construetion western hemloek should find. a pla,ee except

where the competition of Douglas fir precludes its use. X'or

perms.nent use western hemlock timbers can b<i treated, lrhich

gives them mueh more 1ife.
$av.red" [ies: Y/estern hemlock he.s boen put to little genera]

use a,s a. tie where it will come in direct conte.ct with the

ground, because of its lack of resistanee to d-eea,y. It has been

used- in temporary construction of logging roads, side tracks

and spurs on mainlines. fests have been made whieh showed. that

western homlock ties used. in the green sta,te w111 last from fivo
to seven )rears, Impregnatton with creosote or other preserva*

tives will greatly inerea,se the life of the ties.

Planing }l{111 Products

r''trestern hemlock is nianufactured into all of the planing milI
paftern$ anal is readily ma,rketed in competitton with other speeies.

fhe patterns moot]y maaufactured are flooring, finish, beve3- sid-

ing, cre.ting, drop siding, rusttc, an& shiplap. fhe lryoocL is ex-

ceptionally suited. to this cfass of manufacture, since it is soft

enough to viork ea.sity and yet hard enough to give a snooth surfa.ce
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when d.ressed,. rt is also lighter than )ouglas fir when drT, ancl

since it is sold on the same shipping wetght, 1t offers larger
profits through und,er weights,

81oorj.ng: lYestern hemlock flooring comes in convenient

lengths. rt is straight, easy to saw, and es,sy to hand-re i, +"y-
ing and finishing, ma,king for sa,ving of rabor, time, and expense.

fn faet, it is the equal in manufaeture, appea,rance, &nd servlce,
of several of the more expensive he.rrlvroods, and it gives the home

owner e. floor of bearrfir a,nd" tiurabillty at a, rea,sonable, moderate

co st

vertical gra,in ivestern hemrock rna,kes the ic.ea1 floor for
gymnasiums, ballrooms, and- drili halls, r,-rri:ieh are sub ject to
heavy lvea,r and. frequent sharp blows and. slocks, because it is
strong a.nd- d"urable, wears smoothly, does not splinter or me,r

easily, is compa,ct and firm, yet is elastic and. resilient, and

d-oes not ma,ke the players'or the dancers'feet sore. rt is
mueh used" for these purposes s,s well as in schoors, hospitals,
elubs, and apartrnents. These s&me qualities in western hemlock

vertica.l gratn flooring make it highly fevored for floors in
factories and, ind"ustriaf ple,nts which must withstand. heavy foot
traffio and wear from hard truck vrheels.

Slesh grain western hemloek flooring is recomr.ended for use

in closets and. pantries, in rooms not subject to hea.vy rqear or
v'rliich are coverod or cBrpeteri antl for sub-flooring, this flooring
possesses many of the cualities of the vertieal grain f100ring,



the fibers are well bound. and the grain d"oes not raise or sepa,r-

ate. It receives the same ca,re 1n manufacture and seasoning as

vertica,l gra,in flooring, and its rnatorial figures give it a

plea,sin6r appeerance.

Hemlock- is not recomr::ended for flooring that is 1ik,ely to

become wet, because the v,iood- is inclined to yra.rp v,hen exposed to

vreter or extreme de.mpness.

Interior Sinish: For the finish anO. frim of all kinds of
interiors, no wood" is better a.d"a.pted than western hemlock, Srob-

ably no other sot.twood, so closely resembles the h-a,rdwood.s in
eolor, te:lture, grain effect, finish possibilities, and vrear re-

sista,nce. Jt offers al-i the beauty, service, and. rich appeerance

of the more expensive woods at a modera,te cost. It is read.ily

edaptable to any artistic design or treatment, and is surpassetl

by few woods for taking end. holding stains, paint, varnish, and.

onamels. A grea.t variety of effects can be obta.ine& with western

hemlock by using sta.ins, reproclucing any desired, shade, tone, or

color. iYhen cut slash grain, the attractive subduef, naturaL

fibers of the wood a.re brought out in charuing designs.

Bsvel e,]:q Dg.op lidjlng and" Rustic: These products &re of less

importance than the forms previously mentioned,, but they are in
ionstant d"emand, and- thetf use will incree,se r,yhen the merits of

western hemlock become more ividely known. The bevel si.d.ing of

hemlock competes easily with that of western red ced.ar and Sitka

spruee, a.lthough they are sold at the sa,me priee at the mill.

SeHe;l .'f rfP:5
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Car Material: Most of the hemlock manufa"ctured, into ca,r

material in th"e past has been shipped in with Douglas fir, but

it has ilr&ny qua,lities vrhich recommend. it for th.is use, and it

is anticipated. tha.t in the nee.r future hemlock wtl-l be specifiod.

in ord"ers for lumber to be used. in car construction'

Ship]-s,p qnd Shes$hlp,g: Ia,rge qua.ntities of western heuloek

lumber Lre nnanufa,ctured into shiplap and" shee.thing, for in these

two forms the corolnon l-umber is groetly in d.emand-.

lilestern hemloek is especially fevored for sheething, under

flooring and. roofing boards. Iue to its small, compe.ct wood-

cel-is anf, lorn specific grevity, and lience hlgh proportion of air

void.s, western hemlock sheetliing is distinctly effective insuJ--

ator. T'trestern hemlock shiplap, f,ressed- a,nd ma,tched and- common

board.s, are in glreat demand for sheat?:ing, sub-flooring, &nd

ro of-boarding.

}fa,nufactured" Produ ct s

Soxes and" Cra.tes: 'r{estern hemlock has been used to a large

extent for certain classes of boxes, aRd- has given exceilent

sa,tisfa,ction. It has been used in all the eommon forme of box

making, but due to its tend-ency to ry}it in nailing r,rhere smalI

boards are used., it is prefere,ble for the thick ends of boxes

and. for paeking cases a,nd" other containers where fa.irly thiek

pieces are em;rloyed.
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l?estern hemlock is not recorimend-ed for use in the manufac-

ture of containers for foodstuffs vrhich are inclined. to become

tatnted" should the wood be subjected to da.mpness and resume tts
sour odor. It is, nevertheless, rvell sulted. to the manufacture

of boxes and cra.tes for dry food"stuffs, fruit, canned good.s, ancl

a large variety of other comrnod.ities shtpped in wood"en eontainers.

Sitka, spruce is the plincipal box wood of the Paaific Ooast,

but owing to the limited. and" rapid"ly cl,tminishing supply of thts

much d,esired species tho relattvely high priee has proclueed. a

general substltutton of western hemlook.

Sash ancl Doors: Although western hemloch cloes not form a

large porcentage of th.e material used. for sash and &oor ma.nufac-

ture, it is well fitted- to such use and its limited" employment

at the present time is attributed to the relatively sma,l-l amount

of this species cut and the l-ack of knowleilge on t]:e part of th.e

manufacturer of the pro;rerties of the .,roof,.

Furniture: i?estern h"omlock is a secondary speeies in the

manufacture of furniture, but it has quelities which vrill meet

the requirements for certain puriro$es in the ind-ustry. It ts

particularl;, d.esirable for hidd.en work such as drawer bottoms,

shelves, bachs, fre,nes, a,nd- the sub-structure of all classes of

veneered furnitlrre. It is also employed for kitehen tables,

cots, bed springs, kttchen ca,binets, and cupboa.rd,s. It is used

in the general constructton of enarnel bed"room furniture, sueh as

wa.shstands, bureaus, chiffoniers, wa,rf,rob es, and. beds.
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Fixtures: l{estorn hemlock is used- to a sma.ll extent in the

e0nstruction of bar, church, office, and store fixtufes. It iS

used principaily for shelving, drawer bottorns, cupboards, turnecl

and. ca,rved. work, and the core for veneered struetures. flemloak

has properties whieh make it preferable to other species of soft-

wood.s commonly rrsed. for fixtures.
iYood-on Y'Ia,re: Ivlanufaeturers of woodenware, such as drain

boa,rd"s, stop ladciers, . cl-othes ra,cI<.s, and va,rious other wood.en

househol-d commoditios, find- in western hemlock properties well

suited- to th.eir needs.

I Caskets: tr?estern hemlock is employe& in the rnanufacture of

caskeis, eoffins, and outer boxes, and. in this use readily meets

eompetition with ottier I{orthwest softwoods. [heability of thie

wood to tako glue is an importa.nt factor in the casket industry,

stnee vartous parts of the ca.skets are held" together by glue ancl

the cloth. covers aye fa.stened to the wood, by this means. Further-

rtore, eommon lumber is usr:a}ly employed. in easket mar:.ufacture, and

hemloek is -preferred. to many other species because the knots ave

firm and d.o not d"rop out when the wood is dried.

Yeneer and Baskets: Most of the western homlock veneer 1s

used. in the manufaeture of fruit, bread.n clothes, fish, &nd, fuel

buckets and berry boxes, although a, consid-erable portion ts lffi,nu-

faetured into both the cores and, surfacos of built up stock'. It
i.s reported by eertain basket makers to be as d.esirable as Sitka

spruce, one of the principal bashet wood.s of the Pacific Northwest.



l?estern hemlock is readily cut into veneer and the rota.ry

cut surfa.ces 1lresent a, very attractive grain vrhich, along with

its gluing properties, gives tb.e wood- preference over many other

softy,roods in th.e manufacture of -panels for interiof finish.

Flac]< Cooperafl-e: rYestern hemloclc is em;loyed- in the manu-

fasture of slaeir coo:lera.ge in eoqletition rryith many other species.

Its Iack. of odor when d"ry and" its li.ght eolor ma,trres it prefere.ble

for sr€g.r, f]our, and cracker ba,rrels and cand.lr pails, but tt is

suita.^ble for all classes of slack coopera,ge. Hemlock used by th"e

cooilevage ind.ustry is purchased in the form of 1ogs, boIt, or

rough lumber.

Pulp

By the sulphite process western hemlock prod.uees a very

superior gra,de of pulp, the fibers being long, rrhite, tough, c1ean,

with very little waste in the form of 'slivers" and screening.

The sulphite process is used e:rclusively in mills where a super-

ior strength of paper is desireil, such a.s is employecl, for vrrapping

and bag stoeli. Hemlock ts sa.id to require a. slightly stronger

acid- solution and somevhe.t longer cook than otl:er species ranu-

factwed- by this process and w}:en used. alone producos an average

of about one thousa,nd- fifty i:oun&s of air d.ry pulp per cor&.

0n the basis of a,rnount of wood used-, nestern hemlock is the

leed-in5l pulp wood. in r'{as}rington a.nd elservl:ere on the Pacific

Coa.st, Sitka s-,)rrlce ranhing seeond,. Both of these !?oods are in



gree.t d,emand for ner,rsprint ma,nufe,cture. About 0.5A corcLs of
Sitka sllruce and 0.95 cord,s of hemloek are requireti. to make one

ton of air dry irrrlp for nerorsi;rint.

fhe a,mor:nt of d.ifferent vroods used for pulp in tYa,shington

is shorvn ln Tcble 5.

?e,ble 5

\Yood Used for Iulp htanufa.ctuyol,Ya.slington in :--925

Kind of ',Jood

1n

I'Iestern herelock
Sitha spruce
l?hi'b e fir
A11 others
Iriili ivaste

fota.l

Cord,s

114,890
40,184
58,500
25,774
.22.,Q93

241,100

fhe d-ecrease in the supply of Sitka spruce will $ee a, larger
d.rain on the hemlock stand"s throughout tlie lacific Coa,st. I[ew

and better meth.ods of manufacture are continua]]y fincling a y/ay

to use ihe less fa,vor ed sr:ecies.

Piles

rr/estern hernlock, except in Alasira,, h.a,s been used only to a

slislt e::tent for piling, hut it is a.s ,,Tell suited- for this
class of wortrr as other coniferous species of the l{ort}r,lest, rriith

whicb it cornpetes. Tlere a,re nran;r contra.dietory ste.ternents re-
ga,rding the va,lue of veri-ous l:[ort]rvrest species for piling, but

it has been proYed tha,t unpeeled uestern henlock resists the



atta,cks of [ersd,oes (shtp ]?orms) a,nd tr,imnoria (wood. lice) provided

the bark remains inta.ct. Ho'wever, rrhere sm8.11 portions of the

ba,rk are scraped off , a cond,ition particula,rly hard to avoid.,

these wood. destroyers'will attack the piles and" work up and down

inside of the bark, grea.tly increasing the inefficiencSr of the

piles. trilinter cut piles are ther.efore prefera,ble since the bark

is more tenacious.
'l''IJrere groivn in pure sta,nd.s heralock produces longn clean boles

free from branches vrhich yield. exeellent forms of piJ-ing.

Hemlock is not recommended. for pil.ing and- trestle work in
eonta,et v.rith the soil unless s, preserva,tive is used., sinco the

vrood- is readily atta,eked by deca.y, ?eeling and seasoning wtII
greatly increese the life of hernlock used. under these eonditions.

Po]-es

lTestern hernlock he,s never been used extensively for tele-
phone or telegre,ph po1es, owing to the abunda,nce of more d"esir-

able speciosl hrrt it hes properties rryhicl: recommend"s its use for
this 'ourpose, exeept its tend.ency to cieea,y r,vhieh necessitates a

preservetive trea,tment. Hemloctrr has sufficient strength for
pole u"se, a,nd grows in such dimensions a,s to ma,ke it d,esire.ble

for this work. It ca,n, tl:erefore, be rea,sonably emplolzed for
poles where lines are boing construeted. a,d.jacont to this species.

ry,D



Hewed" Ties

l?estern hemlock has only rocerntly been employed for tie

timber in the manufacturo of her,red. ties, beea,use of the large

quantities of better species accessible to the various ratlroad"s

constmcted. in th.e regions of its growth. Recently, however,

sal-es of h.emlock ha,ve been r.rad.e in the Nationa,l Forests of Wash-

ington, and heiired ties of this species are said to have been usetl

in the construction of irerrnanent tracks.

Ilemlock is not reoommend"ed. for hewed- ties where more desir-

able species can be obtained-, unless the ties are treated proper-

ly lvith & ilreservative, as the h.ernlock &ecaSrs quickly in conta.ct

with the groun&. Hewed ties contain a large amount of sap wood.,

and" tend- to d.ecaSr mueh fa.ster. Hemlocl: is recomrflend-ed for hewed

ties in the construction of temporary roads and spurs, where life
of from three to five years is suffieient.

Utilization of the Bark

fhe bark of western hemlock is rich in tannin. Although the

ba,rk is thtnner tha,n that of ea,stern hemlock, it contains more

tannin. .r'trestern hemlock contains ten to fifteer. percent tennin,

e.nd" oastern hemlock contains ten to thirteen pereent tannin.

Iespite the large supply of western h.emloek bark, the cost

of }iarvesting it is high. So fa,r, eastern methods have been used

undor cond-itions which differ ua.rlredly from those encountered- in
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eastern hemloek forests. lla.stern hemlock trees are relattvely

smal1 and the ba,rk can be transported easily from the forestB.

i{estern hemlock grows to la,rge d,imensions in dense sta.nd.s where

the ground is rough and covered witli hrush. Moreover, the harvest=

ing of western hemloek bark inteyferes rnith saw log opera.tions.

[he future of ivestern hem]ock bark a,s a sou"ree of tannin

wtll he important when the eastern h.emlock becomes more scaroe

and. method.s are d"evised" whereby the bark can be ha,rvested- tn

connection with the saw 1og operatiotl. At the present time the

tannin ind-ustry in the Northwest is Just being expioited., and.

ivith Ia.rge virgin stands of western hennlock still standing, the

future for tanning looks promisiag.

Eables 6 and ? show the amount of bark thet ea,n be produeecl

from treos of dtfferont d-iameters and- heights in second. growth

stand.s and o1d growth sta.nds, respectively.

$AI{AGT}M}IT

[he virgln ffipply of timber in the United $tates is decreas-

ing annually by forty blllions of board feet. At th.e present

rate of cut, one urriter predicts 'ttha.t in thirty-seven years the

virgin timber witl be completely exhausted..E fhis may be some-

wtia,t mod.ified., for a. second. erop is growing on part of the eut

over land, whicl: vrill find- its yray to the market and. lessen the

dra.in on the virgin timber.

[he ra.pidity at whieh ttle sta,nding timber is being removed

has caused- fa,r-sighted" timbermen to consifler the future. Besid-es



rj;tstrE 6

Yolume of bar!', per tree and number of trees per cord for

second growth llestern hernloclt, lovrer slope, CB,soed-e

]yiounta.in Region. Sark util-:zed" to a point eight inches

in d,ia.meter insid-e the harle. One cord equa,ls 2,5A4

pou.nds of drY bark.

Itameter
brea.st
high.

fnehes

Tota]'
height
of tree,
Feet

Volume
of bark
per tree.

Cubic
Feet

: Cords of 2000 lbs.:Cords of 2240 Ibs.
:
: per : of trees : per : of trees
r tree : per eord : tree : Per cord

aa

47,
15
14-rtr
Ld

16
l'l
1B
-1 0
r)n
EJW

2t
,9
otz

24

9A
?,7
2B
90
5A

120.0
!2Y .O
L55.5
199 .5
145 .0
150.0
154.0
157.5
160.5
165.0
164.0
165 .0
16 6.0
166.0
167.0
167. O

168.0
l-68.0
168.0

4. 80
6.05
nDF.

8.50
g. B0

J_l" 10
l'2.40
13. 80
1tr trtr

16.90
19.55
20.25
22.A5
24,00
25.00
28. 00
30.00
32.OO
34.OO

.0?

.09

.11

.!5
1tr

.1?

.19

.21

.25
DR

.28

.54

.55

.56

.59

.4?

.45

.48
tr1

!4.5
11.1

o1
Y,'l
6.7
tro
5.5
4.8
4.5
4.0
5.6
5.5
5.0
2,8
2,6
2.4
6 n
6o('

?.1
9.0

.06
,08
.09
.11
,16
.14
.16
.18
.20
.22
.24
.26
.29
.97-
.34
,36

'zo
.42
,45

15.6
!2.5
11.1

g .l-
'/ .Y
'l .Z
6.2
trtr
5.0
4.6
4.2
5,8
5.4
5.2
5.0
e,8
8.6
2.4
2.2



. g.a3tritr 7

Yolume of ba,rk per tree and number of trees per cord- for
o1d grovrth iqestern hemlocic, Coa,stal Begion. Ba.rtrr

utilized" to a point eight inches inside the bark.

!iamet er
breast
high.

Jnshes

?otal : Yolume
height ; per tree.
of treo.: Cubic
tr'eet : Feet

Itrumber :Ooros:I{umber
of trees : per : of trees
por cord- : tree ; per cord.

: Cords of 2000 lbs.: Cords of 2240 lbs.
#; Cords

: pe}
: tree

t2
t4
16
1B
20
22
24
26
28
50
bZ
34
36
5B
40
42
44
46

87
L06
117
150
158
l45
150
154
158
161
165
159
t74
L7B
185
188
'lo17

198

t2n

5.6
B.?

lf.8
15. B
40.4
25.5
?n4
r7tr I

40.5
45.2
50.2
trtr r(

64.7
66.5
73.4
80.2
88.0

.06

.08

.42

.18

.24

.61
,58
,45

trt.

.60

.68

.76

.85
o'l

1.00
1.10
1.20
1.52

17.8
11.9
8.1
dn
4.?

2.6
2.2
J,9
1.7
1.5
L.5
1.3
l_. 1
1.0

o

.8

.8

.05

.O?

.11

.15
r?0
.26

qtz
. a).)

70

,46
tro
tro

.65
,72

,7O

.86
otr

1.04
1.14

20. B

L5.Y
9.4
6*5
4,9
grB
3,CI
2.5
AG6oE
1.9
1.7
1.5
1.4
1.5
1.4
1.1
1.0

o



[.a3]J] B
$ORi,lAt YIEID tABI"l, SY.l}{

(Stte ind.ex ha,sed on avelage maximum

A n 'IT\ 1T 'an t_ n AT,JILIriJ il.i:Ir:iJ:U UA
height a,t 100 years.)

Age:Avera,ge: tota,l
:tr).3.H.:Height

::

lotai Vol.
per acre.

Cubic
Feet

fotal i{o.
lroes per

Agre

:Yo1. of Troes:Present Util,
:0ver 7 Inches:Yol. of Trees
:in I.3.I[. to :]4 Inehes and
zb Inches fop.: Over
r Cubic Feet :3oe,rd. X'eet

Site Ind.ex 60
40
60
80

100
120
140
160

L.'l
to
tztr
5.8
7.O
8.0
8.7

2,5
5B
50
60
69
76
BO

2730
4960
6544 7350

n42A
5550
1406

955
748
640

Sit e

4440
5850
YLYA
B35C
95P0
9890
fndex B0

4U 2.9
60 4.Y
80 6.9

100 8.7
120 9.7
140 10.5
160 11.0

54
51
6B
BO
B9
96

100

2025
981
638
526
456
419

253,5
6760
8550
8970

10500

7294
]-BU 00
259O0
e8500

5090 5948
6020
8240
I 860

11090
1U 070
12610

Site Inclex 100

Site Index 120

40 4.2
60 7.1
B0 9.6

100 11.1
120 L2.5
140 l,5.5
160 14.5

60 9.7
80 1e.1

100 !4.3
120 15.7
140 16.7
160 l?.4

B0 L5.2
100 !,1 .4
120 19.6
140 !9.,7
160 20.5

47 3500
YO
BB

]-00
109
115
1U0

B9
107
120
l-89
156
140

L26
140
148
t55
160

950
qltE.

4LZ

,a9
264

526
ry,RZ

264
224
uo1
188

qaD

188
168
15e
l42

5510
8490

10950
12680
13880
14800
15520

2575
8120

10680
t2450
]5680
14520

8560
12120
14480
15880
16940
t?45A

15400
l.7474
18640
19700
20480

16890
P,9734
5856A
45800
60700

18250
36700
48400
58600
65500
70600

5730A
70100
78900
84e00
88900

LL100
15710
l,5520
16?80
17850
18450

Site lnd.ex 140

'60 !2.4 108 358 15700 A227A 5824A
16590
18460
19600
20624
21400



looking forivard to just another crop, they are considering plac-

ing their l-e,ncl uncler n'e,na,6iement so that they can cut timber

perpetual ly.
To be a,n importe.nt tinber tree of the future,

iyliich it can be workecl into a lna.na,gement 1.:1an will

portant pa,rt, The fol,Lor'',iing plan demonstra.tes hor'I

ca,n be ina.na,ged with the ,lroo,:ction of pulpi,vood the

the ease by

te.ke an im-

western hemlock

main objective.

Hoto,tion

i/estern hemlock is B, very repid growing tree, eonparing

well rvitir trees viith i"*:ich it is in competition. Cn $ite Ind.ex

J.ZO it grorvs at the rat;e of ahou-t one and- one-}ra.lf to t:.vo cord-s

per ecre:)er yea,r for the first forty or fifty years.

[he length of rotation can be determined. by considering
Itthe maximum volur,re production gauged by the culmination of mea]l

annllel grovrth of the sta,nd.tt From the yield table on Site Ind.ex

120 the tota,l cr.rbic foot volume a,t forty )rears is 7580 cubic

feet. Iivid.ing this volume blr fortlr )rears gives 189.5 cultc

feet a,s the mean annual incrernent. In a. sinila,r r:a,nner the mea,n

annual growth rna.y be com-,..u.ted for sixty, eigltty, one hund.red-, and

so ofl, Jrea.rs. the foliowing teble gives the rnea,n annua.i growth

on $ite Index 180 land- from forty to one hund.red- sixty yea,rs.

3B



,n

*ss

4A
60
80

r00
1U0
140
160

[33I,8
Yolume

Cubia Feet

7580
11100
15710
155?0
16?80
17850
18450

Asnual Inerement
Cubtc Seet

189.5
185.0
17l..4
156.2
159.8
127.8
115 .5

frhe teble shovrs that there is a gradual decrease tn the

mea,n annual increment after the fortieth year' Data are nOt

availatle as to the volume of sta,nd"s under forty years of age,

but 1t can be easily seen that the fortieth year is approx-

irnately the year in which the mean annua,l growth begins to

eulmina,t e.

A shorter rotatton than forty yea,rs would more thsn i-tkely

be ma,de at the sacrtfiee of reproduction, for hemlock does not

begin to beaf, seecL until twenty-five to thtrty years of ago, but

by the fortieth year 8, seed. crop can be looked. forward- to wtth

certainty. the infection age of hemlock occurs when the stanil'

1s about sixty yea.r's of a.ge, s0, or a forty year rotation ba,stsn

there ts not uuch danger of the stand. becoming d-isea.setl.

Cutting

lro obtain tho best results cuttings should be made 1n strips

or blocks. lhe strlp or block should be clear cut and by having

the strips narrovr enough a.nd the blocks small enough the aroa cut

w111 be seed.ed- in from the side. fhe strips shou]d not be ovet

s9



twice as w1d.e es tle heights of the trees on the uncut strips.
Cutting the a.rea, in this mar.ner is best, for hemlock, upou be-

corning exposed, is very easily t}.rown blr t?:e wind if t]:e seed.

tree or selection metllod.s were used.

Slash

The sla,sh reme.ining on the area. after logging, uflrich will
not be grea.t because of the close utifization by the pul-p in-
dustry, should be left on the area and. not burnt. ]Iem1oetrr seed-

gerraina.tes best on moist d,uff or soi1, and a, larger survival of

seedlings is noted- where they start under partial shad.e. Burn-

ing over the &rea after loggtng not only leaves the soil ex-

posed., but also kills ali adva,nced reproduetion.

ftrorough fire protection roay be necessary for the first
five or six yea,rs after logging to give the slash a che.nce to

deca,y and the young growth & chance to shade the ground and, pre-

vent it from drying. The humidity of the region in v,rhtch hem-

lock a,ttains its hest gror,.rth is fairly higb, so the danger of

fire is at a minimum. 0ther enemies such e,s disea,se and insects

need" not be consjd"ered in a managernent plan for a rotation as

short es forty years, for within tl:is period hemlock is fairly
immune from their a,tta.cks.

COi{CIUSION

'l?estern hernlock is assured of a plaee in the future a,s a.

Pa,cific Coast lea.ding species. It covers a comparatively large



range, and furthermore, there is a la,rge volume of the vtrgtn
tir:rber still stand-ing. Ehe tree is an abunda,nt seeder, and the

seed. finds good" cond.itions und"er which to germina.te, The seed.-

lings e.re tolerant of shade, ma,king the possibility of a secon&

crop a certainty.
lfhe properties of the wood fit it for a wide va,riety of

uses. It mry be used. ia all places in which it is possible to

use }ouglas fir. Furthermore, rnestern hemloek wj-11 be a, valuable

source of pulpwood. and te,nnin, products vrtich ea.nnot be obtained

from }ougle,s fir. [hese speeial uses will, Eo doubt, ha,ve more

influence upon the future importa,nce of this tree than any other"

fhe rnana.gement of western hem]ock is comparatively stmple,

for it reproduces v,rell und.er the bloek and strip systems of eut-

ting. fhe fire hazard- is ]ow, for throughout the range of the

tree the climate is humid.. Furthermore, d.wing th"e first thirty
or forty years yrestern hemlock grolvs re.pid.1y and can, therefore,

be managed, on & fairly short rota.tion.

l$Iith the above points in view, and. consid.ertng the approach-

ing soa.rcity of present d.ay important trees, vrestern hemloek will
ta,l'"e its place as a future leading tree of the Paoiftc Coast.
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