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BIODIVERSITY AND INTENTIONAL MANAGEMENT: 
A R ENAISS ANCE PATHWAY 

A c-,ron~ adtuk»l. 111 ~ co•p,tdtfr, u.NIIUCM Jr-a,... trru fal1Y"""P1 ,,.,, m, ""'4 ttlMP'" wiffl 
OM-,#atr for lit,.,· t<'Gttr, lfllUWMJ. arwl spou ~ 1AwaoutMMrw1a.ulM '"4-y tlWI 
~ 111;pp,ulff"1ldh. 

· ·The,whowofl<W\U'w~ 

--"'~of 
~~-· 

.... Wtldo~ IIO).lffl 

I: you synthes~ the babble of issues 
~na from dearc.utting er ~ds Ot' 

spotted owls or fish or bo.n:I lttt or 
natural dst~ and rav~ ~ 

bes. ~t tt atl corrcs down to 1s. How c.an 
we mat\l&C our forests susta,nabf)i "'~ 
WOl'OS. so Wi theyW'Ot''t ~ go aw.J>t Th,s 
f5 the, probJem WC have set for Ol.l"Selves, 

And~ Carey ~lh'H wf' aft \OM', it. 
'1f~<anc~biodM:t'Slt):v.<epresetYe 
opuons .1nd tNXlmf2e beneli.u for cul'T'ffll 

andMueegenc,-a"°"'"he-·«<1""'1 
sounds like a susta.nable ~lution. ~our 
btggest chaleng,es ~ not tectnaJ: ~ ~ 

lhe - and lhe modclng ;ibol<ly and -
~ will Ratht',: our~~ fies ,n 

our abihty to gn.sp the c04T1>lex,ty of the 
problem and ihcn c()l(TfflJnlC,Jte dcarty'Mth 
each other about i1." 

Carey is a rtscarch btologlst for the PNW 
RHeAn::h ~.u,on Jind SC:1t'f'll'f' 1f'...am le.MiH 
for the Washington forest l • ndscapc 
Manag<mentf>roiec1.The pl'O!K1~.-.r..-rec1 
to as a pragmatic. ecologteal appl"03(h t.o 
SfNll-a.ndscape mana,emerrt and is based 
on the idea or biodMMy pathways. 

"The approac.h of b,od1vet'$1ty pathwiys 
tries to mimic the natural disturbance 
procen to create ater t.otnt a ~t strut· 
lure s-nllar to latc·wal (b.g tttt) su_gcs," 
he says. In todry's reseateh context. tM in 
rtsdf IS not. SO remarlr.abic, but the overfly 
added by Gvey and hill colea.gvM is ll'ltM --

IN SUMMARY 

A P'Wffl 111 •..-Jum "'d.s.lu11,1111t tn,s rr, 

mimJc Ntt1t1.rol tf1jtutboMf' l<l~tf' j,.wM 

"""'"" S'""'°' 1'1 lnl,•1-UQI s1011s. A 
ltlt.Mklnu Jn~,a,Wfflfi/yfl'ltltM-un 
U) «lrln·, tlu1 J.trtKIMW t1•1thfi.,., lrnli.·l's.: 

eapoc,r; t<> J"(Jp()f1 ~-.tff'brotl' do~r,Jry_ 

forrufloo,r fimdk,,t. ttoloRkol JHf)(hK,Mty 

b,/J,s('(/M t/rl"·olt111tf rrJ4,ntsJ.. attdp('(Nl~I~ 

tJ/dttra'ftdrll 

'11lr StW'r /of.NJ tMt ,,w.uinu::.il\t bit>dM·r· 

1iry11t-.,Ai1Ue!n1~pw'('.u~mt 

~ thl' goo/ cf Q/(1.~s, ltoltirot IIIOtY' 

qu,rl:lytA"" othrr tJm}yr-fi«r itrotrgir,J.. 

Ul."1 It p,od,a'A/ Jign,flctw t'OOIIOflllk btMftt. 

~u-'#' ran C'(ll'lWn'C' hWnvn;,y. M'I!' 

,,rr-snw opriOtU <Jnd 1'llin.ulll:t" ~,:uf,.r, for 
ct1m"'anJfar1t1.1Y p,vroirtlff.1." UIJ$ 

Am/1'1"'1<, Cof'('r, ttt1111 luidtr fer thl" prof«i. 

(Su ptlfl'S 1 tutd) /tJrkry finrh111, and 

po/k:, ,mpl/rot1(»U of tl,/.r NUIJrtlt. I 

/f_m11 /taw OOWlll'.11.'.IU.f °"'' 1/tb or utll<r 

/JUtf't<,{ "PJ+IW Sdf'ntt findingJ.." plctUf' 

l4't .. hioto 

Ciwh /l.f l11,r. ~,111"" 
dmi~., .. ,o11.u. 

"9y th•s term we rnt:¥1 we oBteno,c,n:iffy try 

to tr1ttt pwlic nttds or many kinds. paying 
full ~efl'bOl'I to ill the~ and theory 
and adaptin; the maMgement system to 
locll ~ IM'lfie """8 ecolosa) pr,n. 
oplcs ard real ~nw-db." 



MANAGING FOR FOREST STRUCTURE 
Wa.shingtonprqectwudesipd 
offef" fle><ibility in m1nagement 

ptJons, not to create the next 
vet1ion or ·'the only w~ to do lhings ... 
Carey says. The <learcuttinJ•b-urn,ng­
rtpta,,bl'lg regme thit donwtKI so much 
of r«est management thinking in re«nt 
dc<adcs in the Pacific Northwen was for a 
time accept«! as the norm, Promoting 
other forest v1l11e5 wu incidental. not 
intentional. 

~ out orwt mold and ua~ new 
perspectives on forest management has 
been a process fraught 'Mth anmosity and 

(~ phllo<opl>e,. Cat.,., di,pa,age, the 
corl!Kt and bclle"lt'.S the ll~ has come for 
a f'0'\11ssance. 

.. 1, 11. is re<ogni2ed that conservation of 
~IVCMlity rs a fomclation for sustaNble 
forenry, artlfic al confl,cu between 
conserving biod~rsity and Maintaining 
wood production d1sappur,- he says. 
"8iodiV'ersity pathway, offe, flex,bit1ty 
both 1n terms of what forest stanck will 
look~ ~ their" tnd point and W'I generat· 
lns~s." 

Forest ecosystem ~t can follow 
very difftt-cn, tniijOCtories. he wys. df:pend­
ing on conditions at initial estlbtishment. 
$Ubsequent silv,culturaJ practices. and 
~lifflt loQl.nat.\nl ~es. Thus 

KEY FINDINGS 

• MaxJml:zfi,i biodl\lersity throu&h ltitendonaJ Jorest man~nt ac:hi.vtd the 
goal of accrulnc old-fort$t habitat more q!Jlddy tNn other dl'l"lber-tlbtr 
man~tnt stntegit,s, and producie<I significant economic benefits. 

• Exdudlng m111;1cement 1.fter a dmbet' harYest seemed to declay forest deYtk>p,­
rn..-.t ~cmpued to thinning with other ma.n~emcn1. tochrnquos. Lack of 
management seemed to re-suk in fragmentation of the remalnina; forest. 

• Mana,lna, to ma.xlmite b4odrYef'Slty met bte-seral fort:st goals mon quiddy. 
productld 82 percent of muimum net prtient value of timber, and maxlml1ed 
long.um, sustainable income. Maxlmizin,; net present value c~ted no late· 
seral forest and resulted In many w11dli'- spedes being at risk. 

Carey's team usumed v.al'IOU$- endpomts 
were 1t ,II times p0$Slble, 

''Actt,e man,i<me1>1 de,;pd to p,odvc• 
a desired rr,1x or cond,t,ons un be far 
MOrC e!l'ectwe and less costty than blritt 
attempu at 'pre,servabOn' th.a.t el,n'Mn.a~e 
human ,ntervent,on,- he says. "'Just 
settmg something aside as a r11tter"Ve 
doesn't ~ it's a,olng to fvnetion thlt 
way:' The team focus. however; is not 
on old-growth reserves. It is on 
5CCond•growth forests. many of v.tii<:h 
{M"C cur't'CnUf of oniform .,e. 

Indeed, his aroop ~ the ~ty· 

pathways approach ca.n provide all the 

~ dr:$ir.able OU\comes sougtit from 
knsts: forest producu:: recttation and spir­
itual opportvn1tle-s: svppor-t fOl' forest• 
dependent human conwnunities: habitat for 
Mott. if not .all. foNtt wildHfa; hultky, 
~l!ent forest e<~: functional land,, 

sc.apes: and r&oncdiation of alternative 
~fo,-(O<fflland-

The end result or such a m.anagement 
system. he explains. can be that people 
with dr.-erse pert,pe(Wes are able to see 
what they are tookina for in manaaed 
for~su. wt'le'lhu rl be wildffc, the <fPPC..,.. 
ance of st~a.MS and landscape. or the 
quantJbts and speciM of wood harwsted. 

GRAPPLING WITH BIODIVERSITY 

S
o If ti.octiwrsity holds 1n the solu· 
tions.what~isit? 

fl's the stuff splatte:<ed aCl"OS$ yotJr wil"ld• 
d'lield on a ~ l'."Wning. tt's aill tht big 
oitters and \he lrtUt crrttcn )'OU ~nd in a 
place. It's all the pbnu they ~t and the soil 
they stomp Of\. tt's the fungi. h's the SOtl 
~b. h's all the trees and the way they 
i...the. 

Mo~ technically, biodivenrty indude:s all 
the buildina blocks of the living wortd: 
iene'- OfJanistns. populatJon,. C01'1"11'1'11,nitia. 
e<osyitems. the «ologtcaJ and evolutionary 
processe:s that ,ncorpot'ate these bloc.k:s. 

and the rcsuting «ok>gic;a1 and econorric 
goods and Sotr"Aees. 

All very well, but how do )'OU ~ itl 

''for the Washington project. we developed 
a new set of biotk Indices of fc:nst ecosys­
tem hNlth. These me,sures deYetoped out 
of the mechan,cs of our modelina ap­
pn»eh. 'We needed a quantJU:tivoe way to 
cxprcn the .altcmative Ken61'ios 'NC wen: 
pro.,ect1ng," says Carey. "We also needed 
credibility with other scierttisu, irrtertsttd 
and intormed stakeholders (conservatiOfl, 
llhd manageN.. :a.nd tke timber 1ndunry), 
and emp.rical e'Vldence to $how thG is a 
good W'f to look at forest i.Jnction." 

http://www.fs.fed.us/pnw 
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The team compartd biotic communities in 
old-lf'OW'lh, y0un1 n111urat. ~nd maniged 
forests to develop the four new indices: 
caincity to support vertebrate divtNrty, 
forest ftoor functi,o,n as i19ustrated by the 
wrt~ of the Sorest floor nwrtnal com­
munity. ecological~., shown by 
the b.ndance of the arboreal (tree·usina) 
.-odcnt <°"'""""'Y,and p,oduction of deet 
anddk 

Cate)' note, wt as Vie rt:scaro'l data accu­
mulate-from all a-taiable dat.A. not just his, 
own-U'leSe lnclices ,re so tar testing out as 
urona ~ ;appropria,a meuul"efl"lent tools. 

"If there- is any lesson i'0m the l'teet'\\ puc. 
It is th.at targeting indMdual species and 
~ management around them can be 
extrffl'le-Jy dtSrupl.Ne and expensive:· he 

l6. POLICY IMPLICATIONS ... 
• Guidelines for conservation of b~ity on iott Ni~ly manqed lands need 

to be d~d. avalbble to be Implemented a.cross muldple ownerships. 

• SusW nab'lity n.c.ds to l>C!: considered with respect: to economic, .social, environ--
mental, af'KI policy faccors.. If any ont of that tltm,tnu is not sustainable, none 
ol the ochers will be licher. 

• Biodc lndk e:s based on ecosystem processes a,.. more compn:hensive: and 
effective measurements of t,COS)'St.,, ht alth than monitoring Individual species. 

· Biodiversity pathways provides a m~ment paradli,n that can promote 
reconcllfulon of the divers• groups using Pacific: Northwest k>resu. 

says. "tt cannot t>e done for- each of the 
myriad e:xisti!'I species:' lns-.ead, he posiu. 
webs or lie. /i.n<rion$ of ecosystems. intMX· 
tions: ol organisms. Jegoe,t.s of un<ist\Mbed 

~ are the IMl"IC ~ tNt 
....,. be understood and...-. 

MANAGEMENT AND BIODIVERSITY: M ODEL ASSUMPTIONS 

T: ba.sa ror the btochversity•path­
ays model included some key 

assumpt-~,p,o(;c t,;od. 
ve-rsfry tezoc/l!'S~x,mplu are coarse 
WOOC, debris. pieces of intact forest floor 
indudin& undernory plints, and lrve old 
trees--duringhat"vtstand~ation(an 
"fVmp st&rt" the l't'buildina o( ' h«tlhy, 
diverse forest. Catey says. Minimal sile 
~ 6sturbs (ewer forest KOS)'Stel'l'I 

proc~ and ~ ~ o( them intact 
.after-h.ar'Yest. 

MinirrizJi,g time kl the SWl'W'Xdui.M s:togtl 
of stand de-vtlopment. which i s most 

com~ and therelOtt most-~ 
to the- most spec1e-s. encounges devdOp• 
ment of complex, mixed.1,ge forests. 
~ttd voriobll!' density~ contti­
bute hete, c.rty note,. by~ th< 

"""""°"'--~small~ 
tha.t influence forest Roof" chatKteris:tia 
and, along the way. producing a sustained 
llowof wood products and-. 

Monog,ng for""""' wood,,- p,oduc;og 
lots. <My tree,. ond W\Ktlnl complex;,y 
in S1rNmS,, mainuiins O'VCial fish and wildlife 
h&biu1 functions, And extendlnf rotodoos 
nto the r,nge of 90 to I 30+ ~ versos 

I s,."'~ •• c,. .. ,... ...,. .,. CO• P•HU•• 
udvW1t- T1"S fiJltt OCO-'Pf Vie ii(r Ofld ~ 

Wfli,~t7'lfll:hfffo,~\lt0ttt.~r,,dtp«t 
wdl tllot moSI oef,tr ~~*' ond l!JOl'I)" tl'ffs ~~..,. 

STAGES OF FOREST ECOSYSTEM DEVELOPMENT 

100,-------------------
. dmbe,.fibe,.produ<.tloll . .......... .,, .. -.,.. 

10 to so years on a Sl&J*ant part of the 
land base allows development o( , wide 
range of age cluses and tre-e size-s. 
According to Carey, this would help 
d«re.ase me propon;on ol now,<Qn'WnOn 

compe~usion stage fOl't'SU. 

Atthoogih empiric.al <1.tta (Offll the founda· 
tJCM\ ol the modeling assumptions used in 
~ WuhingtO'\ project. Carey emphasi~ 

Lato 

that the~ n as )'el ba$ed on $OtnC 

~ested ~. ~ is unclefway 
to establish the t"Obus:tness of the model 
and its~ 

11 



THE BIODIVERSITY PATHWAY SO FAR 

doe, the t,;od,,...,..,,pa,t,. 
as dclin,eatod by ,,,.....-.g the 

model.""'1 

"'M.ucimiring bio4Ycnrty ttvough intffltionllf 
forest managtment o1chicved the goal or 
a(crui.n& old-forHt habitat more qui,ckly 
thirl o#litf" timbe,-.fiber management strate. 
gies. and It ~~ s.ign.fiant economic 
benefit."Careysa)'S. 

This type or forest management a~ 
the highest 1M cl ecosystem health ~ross 
the four lndlcel. No( only tt.s. Ole cOt'l'ON· 
lion o( biodivffs.>ty lcgadn.. minimal site 
ptepar-atiOn,. VW~ ~ity thMings. and 
management for coarse woody debris. 
pnxluccd a largervarie~ hlgh,tf-qwlity. and 
greuer volumM of wood products than 
more c~ timbcr-,ber production 
p.lthw,yi.M:notes. 

"The~--<0belhe 
~ opb0n for pr00JOng a SUSUiioable llow 
of~ i,t<>d,cu (_ ... ""1 OCO$)'S• 

tern health) as wet as e<onorric proOJcts." 

Spec.ticalty 1oo1ong at economic products. 
maximizing biodivenity produced 82 
percent of l'rllXlmum net ~t '4lue of 
timber.1 and~ long.term sustain-­
able ttome. Tumtng the objectives aroood. 
~gin& innead to ffll>timi:e net ~l 

value of timber indeed ~lted n the high­
es( shol't-tetm economic viluc bvt posed 
~ most nSk to spe,ctCS n, reduced sus­
tainable inc~. 

81untly ~ Carty says. maxim,1,ng tW:t 

~t value created no late-sen! '°"1-t 
and resulted in many widi1e ~ being ....... 
Another alternative explored was the 
optiOf'I or c1Cclud"'& Management after a --"What we saw was delayed mst develop-
mc,n, compared to thinn1ng w,th other -·~"C.,.,,..,... .. Long 
period, of grully .-.dKed speci<s <Mnity 
occur d1,1ring foten mituration, ,1,nd these 
periods coold ~ad to conbnued speaes 
....-patioo:· 

All w,ldlife spec.es dtd better under the 
biodl'IU"Slty-p,atiw,,ay management Kena~ 
The WiShlna,.on pc-oject team cruted a 
dass11Tat1on of forest development incor• 
portbrl eight si.get. to rellect acxurately 
the ~ stNctute, and orpna:ation of 
Pacmc NcH-thwest foresu. Carey belteVes 
wt if ~ 12kes ,nto account the 
biodr.,e1"$11.y value ol t.Kh su,e. rt on work 

int""""""Y '""""" """'°'ng the needs of 
lalMUCCt$sional widffe. 

Thn is where the (01,1r ecos.ystem he.alth 
,nc:ltces come into play u measurement 
took. "All indices are hip- in the biodt­
verwy pathwq than in other' ~ 
sceNrlos at all e;gh1 Sb,&eS of ecosystem 

-· • c.,.,, ..,... 

CONSERVING BIODIVERSITY IN THE PRIVATE-OWNER WORLD 

How well d~ this ,mnagement 
pathway sell in the world of 
short-rotation net ~nt valuesl 

'We'W! had W!ry positive ttsponses from 
state lorefl ~ to <late. tt's hardes- to 
tell with the corporations. While )OU and I 
~ lhinklhat "~ 82 pe,cento/ net 
preW\t valve un6et' biodiversity-man.age• 
ment pathways rs preny good. panicutarly 
1,r,nowing that it M&ximize-s sustainable 
rewt'UeS CNer ti'rie, they do have j~. 

ate return. or even cash now. to think 
"""'1. W they oo lil<.e complete ,_ 
or decision," says Carey. Famity owned 

corpora'liON. largt- or sm.l. hrllC a VtC'N to 
a susuinable future Ind take an int~­
atiooal ttsponsiblity lhlt clearly matches 
the goal of conS«w,g ~ he adds 

Me ,.ac:lty a~ th,ere, .,-e ciffi,c,utt 

constderations in this approach for any 
timber company, Foremost is the short· 
tmn timber S\ippty problem MnJ transi­
tiOl'I to '°"8,er n>lJt»Ol'ls. Tots cOlfd be pVtty 
otrset by increases in thinning. he suggest$. 
and by possille: rtduction or pres$1.ll"e$ for 
-...., "'land from the timber base. 

Altemati~ rese,neration techniques after 
even small clearc1,1ts also need further 
creatMe thouiht. tneludinc mosa,a of ditrer­
ffll ¥· Shel\MYOO<I and part1al ffi"nO'aJ, 
and mi.)(turts of species, The potential 
payoffs for private and pubic fOttSU inchM! 
advantages for WIidiife and biodiversity. 
ac,thdla, tt1IC matding of species to local 
site con6tioos. improve4 stem qu.al~ and 
n:sistance to root rot. 

And finally, there are tt\e plantations. 
Millions of lCte$ of young plantations In 
~em O~gon. Washington. and Sritish 

Cobnbii .... fast appn,act,1ng '°""""'°" 
thinning~, 

''The choice between har\-esting rK1'N With 
continued short-rotation manacement 
verws ttpeated ltwvq on Song rotations 
will have major effects on lon1-term 

1,,., ,~•~'It ffilH of tJmNf'-CP!e l)tftMt Olld 
futur'tt'Mlllef«f~o(WCllnb>tf'Ulcltwouldt>e 
~Dyd'ltbtd~todlitPl'tMl'I(~ 
some Ht of e.ocputotfons (st .. mpa,e l'ONe cr,d 
.,_r-.i ... .,_ 

produaMty or all fottst values. the nave 
of the fvture fores!.. and fut1,1re land use 
conflicts,"' says Carey. "This is a. maior 
mana,emem question of the near l\iture." 

~e factors in lhe QueJb()n are pub(l(fy 
induced private landowner incentives. he 
no<e,. The,e m,ght ta>, the form of '*1>on 
seque-$1.ration <redits (a kind of urt>on 
profit .nd loss ut>,e), tax incentives and 
publkl)' funded <"""""'8 _,.,.. ,..,,.,.. 
vation easements. and direct credits for 
puttinc blod3 of land into biodiverscy-pa.~ 
way managcmetlt. 

WRITER'S PROFILE 

Solly l)w,.('Olt ,, 0 ,cltlt<Ct COMl'IU.-l'lication.s 

planner and writer 1pecializing ;,. /oreJt 

tU<Nl'rt iuw,. Slit Jiws in Corm.llis, Orrgon. 
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ARE WE THE RE Y ET ? 

0 bviously, b1od1vets1ty pathways 
have yet to be accepte-d or tested 
onawgtscale..Yetlher'e$CCl'l'$l0 

be an inherent 9og,c to them, ~ on all 
that we have betn learning the t-~ way.as 
wt-II as the empincal way, in the pan few -As Carey puts n. "The extMdtd ro1,1:11Qn 
and biodivernty p.athway opt-ons tan be 
ll'l'IPQt'Unt .-. rtductng the: iancl ttt confllC.tS 
and Konomic and soci&l disn.,pton ~­
cnced ,n recent )'Cirs. It's an opponunity to 
combine timber production with produc· 
lion o( 101M of the- e<ok>peal and ,mc,wty 
values many people associate with ofd 
fOt"e'Sts. To managt intent1ondy ror them," 
Weha-.-e~setOl.#"Stlve$1.t)tOsolvc the-
But ~ we Missing SOtl'ICth,ng in our tnthu· 
cavn for th" mou ~t SQk,tion? 

·'O{ COCJf"SC WC are. \!Ve'I ody leam WNt ,t 

f5. i,., tipous mo,111oring 1nd evaluab0n of 
the-sc proposed management pathways," 
<:.arty Ays. '"The q,est to understand h0Yi 
to 11'"ana,e ~ the best wry Pos:sillt WII 
atwars f>(O"Adc IA~ a fT'ICMl"C taraec,. But 
Wt Just emphasizes the need to 5Ct new 
goab fl wfMt WC C::illl ~" 

A 7M ,._t,,rq/1,r.-..twdliAJ nHl,t,uJ foi,,w/ M •Jons,. Jiodt 41f ,., ft'Jt"I ,..,,.,l't'l. ll am/ 41 • 
lllt.ullfl' of #Wlo1kal ,ro,ll,,Nmtf of •/«r-"· ,._rmiJ: ,._,_ 
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SCI E NTIST PROFILES 

I 
ANDREWB.CAReY&p,t_,,.,,.,.A 
biOWgitl aml ttttm l#'.adt!r far thr 
Ccole,tCUI FowNl,uluf\li of Dl<>dlv~4.1',, 

R,stttttlt TMm. &ol'Y't""' PrttUUd 

Runirrlt P~nsm, Pocif,~ NonJm•,-_i, 
Rnl'.Of'dt StotfOII. H, 1ttdwd lt/1 8.S. 
i11 f""-"'1 t111dwildlif, amt urt M.S. I• 
wildlifr mi;magn,mi, from,,.,,_ VilJiRl.i 

/W)'ftti1'kdl lmrirut, Md Slott! 
,.__,., ._,,_. Unfrrr,ity,aN.loPlt.O,in:.oolo11IPli 
,,,!-NNtin11 I"'*' Cnlt>l'IMk, s,111, U,tlwr,i,y, Si""" 1982. llr ltlJJ 
b«n IMdl"I rruordt 1eom11rlilyl~ old·&'°"''fh. 1101,-rally ,.,_,.,, 
and ma11agrd/1>rnu altd 111,ir 1o1ildlifr ln thl' Pdclftc Nortb'fJt. 

Carq to11 b, rttttA,d o.t: 
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USOA-FS 

PERMIT No. G-'10 

P11cific Nortb111,·e,t Rcsean:h Station/USDA Fomt Scrvkc 
Ol)'•P•• Fo'"11)' Scle&eoes Lo.bc:,n.t«Y 
3625 93rd Avenue 
Olyinpi•. ·w~).hinatl)fl 9&Sl2•9 19) 
,,._, (360) 75:1-1688 
£.nuil: 11elll'Cyl,6p11w.,.olymfl'11•ts.rccL.u• 

WASHINGTON FOREST LANDSCAPE HANAGEHEN·T 
Soen!,mi<eytQ1l><W~r...st..._....._.,, 
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O<-ep,Sute,..,......,., 
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