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n a huge chunk. of the W¢$tem United 
States. a science-based approach to 
natural resource managem ent w ill 

ww:ed only by people collectively maJoog 
tough decis.tOn-s about land m;i~~l. 
Some peopte ask: Will the way the West 
was ...,-on- by inde~ent J))()ne~n who 
b~d au to escape social and physical 
conwictioM to their dre.ims-tu,m OVl to 
be the way the Vlest was lost! 

The inteti0t Columbia basin was brovght 
into the political $po~ht in Joly 199'3. when 
President Clinton d irected the Forest 
Service to "develop a $.Cientificalty sound 
and ecosystem-based strategy for manage­
lT'IC1'it of easuide forests." 

The basin contains ever I 4$ rnaton w-es. 
3f'I 3~ the si2e of France. Haff that area is 
managed by the Forest Service and Bore..iu 
of Ulnd l"la.n3g<:me."t (BlM). so the public is 
automatically invo,t,..ed State agencies. vibes. 
and prwate 13n<.!<>v,•neN;, who fiercely daim 
.?00 protect their rights. manage the rc'St of 
it The role o( the PNW Research St.ttioo is 
to p<ovide objective scientific .-.formation 
to 1.hC$C <.lecisionmakert as they make diffi· 
Cl.It choices that will affect the entire 00.-sin, 

• • ,amtimu:s ()n page 2 

IN SUMMARY 

l;:tomi.ning biophysi,c..a! and sod"1 

Cl)ltditfol'IS. 1n11ds., ond Qpport,mitl,:s. 

rhe C()l11mbia basin asst:SS11U-111 <Jroi,.·s 

a ro"1{)(1slrt piaw~ ()/ the basin with n,;() 

i,uegrated measu.ru: ecologk.(lf in1t'gril)· 

(tire prc>se11ee and /1,111('1i<H1l1tg 11/ e,c.Q{qg. 

ie(l] 00,,,PfJMMS<md pro<"tSstSJ (md 

J.()l.'ioel.'M()fflll.' tesiUe11cy (tl1e S<>d.ol and 

t:,·onmr,_il.' adaptability II/ o geographic 

ana to o,ut,idt: c-c<momic irl/1ufflff$ liJ::t 

u.ducti<m of tirnb.!r J.wpt,ly). The rN11lli11g 

pie.tun is comp/a with gnat wuiatihll 

QCl'(1$$l/u: b(l.Sin, 

Scientist-1 IL!lt:d tht:,1t: t1m JM.a.tMrt:t to 

l)Q{qn.;¢ e(.(Jl4gi~I ri,1k, ma,wg~t:nt 

opportu11i1y, <Pld public chtJiu. An itt:ro· 

1i~y pl'(l«.S.S "'W d(:,'flQped /qr fi,tding 

wltere risks t() tto«Jgical g<Xm arr. 

a«eprable al'ld <>u1p1tt lei.·tls tlrt: q,c.Ait:w.d 

to 1M e.ttc>1u p(>$t./l>k The proass brings 

wpqut$tiOM likc' "ArtWf"Willingt.otradt 

a ... a, timbtr ()fltpMt t-0 sa,.•e o single 

spel.'ie$?" and n\~als wtamidpated risks, 

for t:.uunp{e., a pr()gram of Nmrrolfed 

burning w n,d1,4t:e. •,rildfire riJ.k could 

incna.sr scdim,:m inpMl to stnanu a,rJ 

rai.u smoke /e,•c:fs wiat;t:t.ptably. TM 

-1c.ienris1s 1,1/rimntdy de,~l()pcd a set 

<>/ rlirc.t SC'tMri<>Sf()r 11Sing 4SSt:SsmtAI 

IJl/()rmo11'<H1 t() play ()1tt tht' probol>I<. 

effc>tts <>/ vo.rl()uS nta;,,agemem app(()O(.htS 

ut a basinwide scale . 



The cleci~ n~ e.rs lace prookms and risks 
their pred'e<essors coukln't imagil'w. wild· 
fire~ of unpreceGC>l'lted intensity and site. 
damapjng noxio..is weeds. declining; s,unon 
populations. extcnsr-<e insect i'\fcstation and 
damage to f0<es~s. artd great change in how 
natural resources arc vi~·ed a.nd used. 
These p<oblems and Mks ate (;U' too big 11> 
be Udded $ite by site. 

And so the r.,.1edor ColuN'bil &sin Ecosys­
tem Man;,gement P.-Qjcct is. fundamentally. a 
chatenge of scale. 

K E Y FINDING S 

• Ecological integri ty differs greu ty 3c-ross- the basin.Although just 16 pen:ent is 
rated as high, 84 per<ent of that is on Fore,St Service and SLM lands. Likewise. 
risks to ecological integrity and opportunities to mainu.in or restore integrity 
differ $ub$tantially acron the basin. 

• Nearly cwo thirds of the area Is rated as h3Vtng low socio«onomic resiliency, 
yet two thirds o f the basin$ relatively $parse population live in counties with 
high socioeconomic resiliency. 

• On Federal, forested l3nds, the percentage of stand replacing wildfires 
increased from 20 percent to nearty SO percent of the a~a, thrtatening 
ecologi¢:il integrity, w3ter quality, $pec,ies recovery, and homes in rural areas. 

• Salmonid popul3dons are str0ng In less tha.n 33 pe,,::enc of their occupi(td range. 
He31thy pOpulations may be rebuilt from many of the remaining co,e areas. 

< 
/11uri.or CcllO<lbla b4slll 
/;,<'()$)'$Um J.t<lrr()ktmr»r l't<.1:ittt 

BROAD -SCALE SCIENTIFIC ASSESSMENTS 
IMPROVE DECISIONS AT FINE SCALES 

I t's similar to flying at higt'I altitude and 
charac1eri :z:ing conditions from that 
pcrspcctf',,,e, We establshed ve.ry rapidly 

that the data simply didn't ex.isl at this 
level for the Columbia basin,"' ~ys Tom 
Quigley, a PNW resource economist and 
the science advisory group leader for' the 
project. "'So our sciehce team Y10rked at 
the cutting e<lge or research into btOad­
sa!e l'&tionships." 

Purpose of 
PNW Science Findings 
To pJ'Q'llide se,en\mc infomiaoon 
to people who make and influence 
d¢0.Sions .abovt managing land, 

PNlV Sc:i~nc,: Findings js publi'Sh«I 
monthly by: 

P11ci.fic Northwest Research Stalion 
USDA Forest Sc.o•iee 
P.O. 8ox 3890 
Ponland. Oregon 9?208 
(503) 803-2135 

Cindy Miner. Communiea1ions Oirecto,r 
c;.lmin«/r6pnw@fs,fcd.us 

USDA ,,. 
Vl'liled~~ Otp.art• 
mcmo(Az,iailtt.R 

But surely the high•illitvde picture n;ns the 
risk of ignoring tremendous amoUflts of 
detaill And thus the ri$k of $c:)ln,C people 
!ocling that their interests v.~ not repre· 
sented in the anal)"$~ 

"When you're dealing v<tth millions of acres 
of unheahhy f0test ~nd fragmented ~bi­
tat." says Jim ScdeU. research ecologist with 
me PNW R.ese3fCh S1a1ion. ·-me ( 0(161,tons 
and t~nd-s need to be tracked at a large. 
strategic scale. Otherwise. actions are 
reduced to tactics," With a strategy in 
pla,e. he points out. tactks such as buffer" 
strips 3nd contl'(l!lecl bums become tools 
with a context. 

Somewhere in the tr.in$rtion between 
scales. bet\-.-een strate,gy and tactics. i,.,es a 
ne,,.,,.• ;ind <rv<i31 Wlleng<: lor both scientists 
and man.agers. Sroad-scale scientiic assess­
ment. certainly 14S millio."I a(rcs. br«tcl. i~ 
new. 'fhe open scientific process still left 
some wishing it could have be.en mo~ 
closet, rcviC'V-'Cd and monitored by peers. In 
the iote.-iC<' Colu~ 00$in, it w,,s p;iinAA-

ing!y us«! to identify a hie<.l((hy cf risks and 
opportunities. to guide 1nan,1gement <.leo· 
s.ions into the 21st centu")e 

Management policy ba.sed on t>road·s.c.a!e 
ecosystem understanding is also new. 
unerty new. Until now. for e.xamp!e. the 
language and hi'StOl)' o! NEPA. forest plan­
ning and the Fores, Ser'lice St;i.:xj.,,rds 3t'ld 
Guidelines.as v,,'CII as loc.al convnunity pres­
sure. have always eMOUr'a-ged activity and 
decisie>n$ tit 3 £.ir s.maller. tactical scale. 

"The notion of link«! scales remains one of 
our greatest challenges," says Richa,.d 
Haynes. Program Manage,. at the PNW 
Rese.at<:h Station, 3nd co,lea<!e,. of the 
pl'(lj«t's economic component. .. Not just 
diffetent scales.. M the ;it,ility to think a 
scale up or a scale do'NTI. to consider P'"OP· 
efly the ramifications at the f"le.xt le~L I 
believe we need fim to lcam to do linked· 
scale thir&ing. and then do it all the time." 

Che-ck out our web site 1t: 

http:/ /www. fs . fed. us/pnw 



T E AMING U P ••w¢ Org3,nited the $Cience and 
manageme nt teams simultan­
eOu$1y in ordet to avoid the 

ine'Atable preswre on sdentists to come up 
'Mth ~ l'lbgemetit options." Qrugley rec.alls.. 
He spe& of protecting the '\va!I" between 
scienc:e tind management team!.. a wall he 
sees as essential to keeping scientists 
fcxvscd on pl'O'Viding the best U'\derstand­
ing possible. and not being p vlled into the 
poh(y ~u·ena. Participants in the project 
recall the unea'SC with the spotted owl 3,r,c;I 

FEMAT (Forest Ecosystem Management 
Advisory Team) processes for the 
North-.-.~t F0test Pf.an: where some dw{( 

the wall was breached 

"A$ Woon.atioo was varrsfem?d to mana&-ers. 
we tried at.vars to t.l!k about options and 
scenuios that would produce desired 
outcomes. Vile tned als<> to mq,.,e beyond the 
~n:.h fo( a 'Sinp solution." says Quigley, 

"Pfanncrs and managers often quickly ic!en· 
tify a prob)em, then devote the bulk of their 
efforts to developing $(11utioM," Q-u igley 
ootes. without intending criticism, ··tffertf'.'e 
«osystem mMagement requires a clear 
problem definition. a clear underrn.nding ol 
management goats al'KI objectives, and a 

MANAGEMENT IMPLICATIONS 

• Effectwe ecosystem management requires an u nderstanding o f eCO$~tem links, 
an ability and willingnC$.S to create ;1,daptive, flexible m:i.nagement po licy. and a 
clear u ndel'Sundlng of risk management . 

• Linked-scale thinking-the ability to t hink up t0 a broader scale and down to 
a Oner mile-ls crucial in risk management. Balancing short· and long-term risk 
is likewise a key challenge . 

• Risk management -acknowledge.s and antic.ipate.s cumulative, integrated. and 
concealed risk cffccts.:ind i'S will ing to t-e2n :!llyte and ·adapt management 
actMties accordingly. 

• Society values d ifferent aspew of l::rirge-scale ecosystem s d ifferently. and 
perceives d ifferen t levels of acceptable ri.sk for d ifferent i$SUe$, Social \'3lue.s 
at.so may change over time, so sukeholders must be closely invol\'ed with 
management plan ning.. 

dear and solid assessment of biophysical 
and scxi.11 c<mditions. vends. and opportu· 
nities." O nly then. he emphasizes. should 
solvtions be r(!COfflmet'\ded aod !.elected. 
Petfectly simple. if only you v.'Cf'Cn't trying 
to b4te 1'W$ irail a(.l'()Ss I 4S million ac.-es. 

Another critical part of the process ¥4S 

g.aining puNic participation and understand­
ing, As man y as 200 pe ople regutal'ly 
attended the monthly open meetings dumg 

the 4 -ye;ir proccu. bringing multip le 
pel"Spectives and d ifficult questions. The 
ch.lllen~ of incorporating put6c input into 
project assessments was mat<hed only by 
the ch;illehge of bringing scielltists from 
many disdp li rws to the table and get ting 
them to use 3 c001moo language. the.n help­
ing managers un<.terst.ind the im1>lkations of 
al the new information. 

DRAWING A COMPOSITE PICTURE OF THE BASI N 

/

ntegratio.n was ma ndatory, at every 
st3ge o f the project. The scientific 
assessment was con'WCled by resource 

area-biophysical. landscape dynamics. 
terrestrial. aquattC. eco:'!¢mie, ~ social. AJI 
of those findings had to be integrated l<> 
de\<elop a compc»ite p;i;ture of the status 
of Cobrlbta bas-'\ ecosystems. 

Beyond fnc:tng common IM~.?ge between a 
research ecologist and a sociologist. between 
fish people .ind cc()(li()(nists. betwttn scien· 
tiru and £armers. this me~ thir&.ing about 
e<olog-'Ca1 3$pecU of the landscape . v.flife 
'/OO'ft: thinking about how arid why people 
va\!e the h nd and its resources . ...,fli.le you·re 
thintdng about local. r¢gl(l.naJ. and global 
cconomie~ 11 means concentratW\g on over311 
ecosystem health. diversi1)( and productivity. 
b-f k¥nil'fg how different parts function v.'31.h 
e.?ch other. rathor \NO fcxuW\g on .!dieWlg 
a OC$ignated set of outpU'!S. 

This is ecosystem m;,.nagemen t with inte-· 
gration at iu beating heart. It's h;ird. it's 
different, ;ind it's beec\ Galled "the next intel­
ligent evotution o f multiple use," 

f.cosystem management. particv!;irty over 
t;i rge :,~as, requires a set of integrated 
measu~s. to ~ make sense of d;:i.t:1 froin 
divel'Se a.,')d dynamic landscapes. In the inte­
rior Columbi;i b.lsin, those tnoeasures. were 
ecological integrity a nd socioeco nomic 
resiliency. Ecotogk:,1 in1egtity measures the 
pt esence ond functioning of ecologic;,,! 
<omponents ;i..-'ld processes. Socioe<onomk 
resiliency est.-nates the sociol ond «onomii:: 
odcpwbifit)' of a geog,-aphic area to outside 
economic in flvcnces. such as .- significant 
re<1uc1ioo in timber supply. 

So how·s the b;isin doingr In general. 
according to Quigley. it was fou nd that 
«ological integrity d iffel'S greatly a<ross 
the basin. Altho ugh only 16 percent of the 
land w.u rated n having h igh integrity, 
84 pt:rcent of that lies under the jurisdi, . 
tion of the Forest Service Mid BLM. 

Sb(ty percen t of basin land is rated u 
having low coologic:il illtegtity. though this 
t atlng s ho uld not neceuarily be inter• 
prctcd to me:an " b:id." For example, agri­
cultural land most frequently receives tht: 

low r:itin,g. for :iltertd systems generally 
ha"e lower integrity, But still. :1grkultut:1l 
b nd is often meeting the resoorce neods 
$Otiety ha.s ph,cd on it . 

Neut}' cwo thi rds of the ar~ i$ ~ted u 
h.iving low socioeconomic resllfen<y. yet 
two third s of the basin'$ rcbtivcly sp:inc 
popubtion 2e1u::1lly live In <ount ies with 
high sodocconomi, resilien,y. (This pu t 
of the project wil be di.scussed in greater 
detail in the next. t.1sve of Science Findings..) 

Wcth these kinds of numbers. a l'ICI ~»es of 
supporting detail. the two integr ated 
measures o f ecological intet"ty and soc:io­
economic resil iency pain t a broad -brush 
composite picture of the Wsin"s cuu ent 
condition. The me:asins nc,N be<omc va'u· 
able scientific tools !or objectr-,e,ty tva!u;\ting 
ecological ri~ and management opportv­
nity. This information then (M be us.ed as 
people make difficult chokes abCK.'t manag­
ing the b;isin. 

E1 



RISKS, OPPORTUNITIES , AND OPTIONS 

A
s we wortcd. v.,e. asked: Where are 
th.e.fe opportunitiC$ to imprO\<e or 
restore ecological integrity? And 

....ti.ere are ttwe oppor11.:nr\le$ to produce 
desired goods. functions. and conditions 
with a low risk to cc:ologiol integrityf' 
Sedcllexpfains. 

To identify the gre.tten ecologiol .-nd 
ecOhOmic upsrjes and downsicle-s. the scien­
tists constructed a u.ble o f r isks 3nd 
m:in;,.gement oppor-tunitics. Project assess­
ments found that tisks to ecologic,1 
inttgm,y ;ind opportunibe'S to maintain or 
restore that integrity d if(et' s.-ubst;,.n1i;,.Uy 

3(f'()$Sthe OOsin, 

"'TM is the blueprint at the broad scale for' 
whete )'Ou'4 b-e$t $-t~rt ,vith rccO\~ plans 
and restoration of forest heatth," Sedell 
says. ··11 helps. :'lt\Swtr the loog.h question: 
Ho,N do you restOC'(> ecosystem health 'M1h 
limi:1ed<1<>Hal'$?'" 

"It vtas a constant struggle to t,.et people to 
be cleat-thin~ at>ovt .-i$k." H.iynes recalls. 
"A l<ey hurdle was k~ risk assessment 
and risk maoa:iemen.1 separ.tte. Risk ~C$$­

m('ll( look..-s at how risk affects a compooeot 
of the ecosys.tem: tisk ,oooogeme-.1, Sooks ;i t 
v-.1\iat the opportunities are for r~oration 
or treatment of the area at risk." 

Manage,"$ h;ive b¢,eri stymied in the past 
because they didn't undel'St.3nd iotegratc<.1 
risk o r how cvmulat~ nsks affect is.sues .lt 
a scale larger than an individual National 
Fores! o r 81.M a<1minislrative unit. These a~ 
big issues such a.s insect infestatioo, cau­
wophic wildfire potential, ;)tl.d rteep <J,ecfine 
of $i11mon populations. 

Unde,standing risk hieratehics be<omes 
¢$SCl'ltial to managing the accun-.Aation of 
ris'ks in the basin. For exainple, if >Vu Wt'nt 
to do Treatment A to achie\,e Outcome B. 
then you potentially run Risks C and 0 . 
An(! ch3nging Risks C and O might change 
Outcome B. 

Also. a manag,ernet\t ¢pf.x)rtuni\y can conceal 
additional. unanticipated risk and so flexibil­
ity to adjuu to drcum$'l3.nces becomes 
crucial F0< example. a management oppot'­

tunity to incre3Se rec:~ation that affects 
riparian areas could increase risk to fish 
Sp.lWning beds. Or a progr;im o( controlled 
burn ing to reduce wildfire risk could 
inCfe.ue sediment input to SlN:.1ms and 
~isc smoke l~ls to unacceptable ~ . 

• Moderate Integrity 

• H igh Integrity ---- Colvmbla RIW:<Msessmet1t 8ound3fy 

A Ct,m(l(),$it~ «t>lafk'ol inrtgri.tr ro.tiw "flu111t<aJurtJ ef I,(),.• 111:1Jn pm1, and p,«aU$ (Jf 
,oory1km4 11/11 ""· A /J"f$i~ ..-iilr hig'1 imtgri,1 rt-"'-Js /111Ju (lftu ,.,;tJfttt-1,ft()l)Jt, '""" lhlirdill.l, 
(11,J ()llltr <Jifti;.-t,(,w(·<s. Hi1h. m<di,.,,,. mid Jc,t.• ro,btp °" rtk.ti\•rar.ross ,~ bi;lsUI: fl() ilW,/)i,-Jt 

.. It becomes an iterative process." Quigley 
e:xplains. "of cycling through the analysis 
1,mtil the risks to ecological goals are 
acceptable and the output levels are 
achieved to the extent possibre. A sigrifkant 
part of the process is balancing ShO(t· Md 
Song-term l~deoffs in risks and outputs." 

A further c~lkation in b.1!;\.f)Cing trade• 
offs: s0<:ie1y ~ccpts dlf6ercnt levels of risk 
for different issues. and ....tl.?t's more.. peopl,e 
d\ange their tde;a:s ¢'.-er tJme- as they have 
regularly since Eu-opean settlemelll 

lntegr-ating so<iaJ Villucs is 3lmost guaran­
teed to pose problems to managers of 
public lands, who ha·~ 1r3,ditionally been 
"*·averse. a.c<ording to Quigley. fOf exam­
ple. ate we willing to trade ~ a timber 
o utput to save a single species? Ot a 
species for a higher ecologic.al int egrity 
rating- a better world for our grand· 
children? These are hard questions. a nd 
most pco¢e ha\"C strong opinio~ oo them. 

The $Cien<;e team ufti"natdy dcvdopccl ttYtt 
management options. scenarios in which 
they used !heir 3:S$e$sm,ent anformation to 
play out probable dferu of various mana&e· 
rrient app,-oaches at 3 b3:$inwidc $®,e. 

I. Continue curn-nt mana.g~ment. 1'hi, 

1ts11l1s in d«mui11g O\·uolf i,wgriry a11d 

int'rt!(uing ri,\·k:r to /Jt!iJJJlt! and .-t;QIQgkol 

imegri1y. R~s"lrs 111YJttld inelwl.- dttlit1N it1 

:tpt'c.it!s lrabitnr ,md PQJ111/atiQrt.1. inc t(<ISt.S 

{11 fire st>,•trity. OOntinutJ dt!dinet in fish 

hat,irn1, Qlld C()nrin11td dtpOYU,1f'tS /r<m1 

historiu,t diJturi,Ktnc~ pf'Q«$$(;.$, 

2, Emphaslte rHtoration, 1'his rr:11111.s in 

sin.bit Qr impn:,vi11g u~nds ,;, lm~grlty. o,W 

durta:ting QY slOhlt: 1r,nd$ in ti$k.S r () 

peoplt' o,W ttol.1>gitt.1I integrity 111·a num 



()/ 1he area. 011tt·omr.s wQuld be m()re 

cqn$istenr wi,lt lo1tg•tnm disturba,iu 

p,ou.ru/f, a11d w()u/d gt11erally /Jolt th,: 

declf11e ()j salmoflid f,:s/i hnbittus by build· 

i11g ()n hr.olthycore auas. 

3. Manage public r41ources under a 

reserve approach. Th.is 1'SUlts in mixed 

qutc;()mts, S«lol a11d U ()nomi c tt//t:ct& 

11,v,dd IN! highly w,riable, recqwry wi1hin 

resuws wo11JJ ~ wu-,, slQw, wltile uends 

in O\'UOII inregrit}' and rid lnr.l will 

mo.gfy br. imptrJvi,,g. 

"When compued with traditional 
approaches. 3<tive management (option 2) 
$eems to have the greatest chance o( 

producing a t'tWX. o( goods and services that 
people want from ecosystems. 3$ wdl as 
maintaining or enhancing the long-term 
integrity of the basin," Quigley 00(<!$, The 
project now rcqvires two environmental 
impact statements (EISs) .u PfCCUl"$0"$ to 
management dedsionmak.ing. 

What. then. is the possibility that CCO$ystem 
rn.anagemet1t will be aOOptcd in the interior 
Columbia N1in? Retnember; a!I al"ISWCI'$ will 
be co~ted by ~ nging and competing 
pvblic values. the constant m-'r(h of 
science, and land ownership and juriscfK­
tional patterns that do not COl'l"e$pO(ld to 
ecosystem pauems. 

fnstitvtionaf barriers to imptementition arc 
man:r. The EOOatigered Species Act draining 
~ovn:es ayqy from broad.scale manage­
ment: multiple jurisdictions. poor under· 
$t3-l'lding of ecosystem management risk• 
averse managemen1 $tyle.s; the f ederal 
Advisory Committee Act shutting out 
some desirabte form$ of pvblic input: 
cvrrcnt bvdgeting and contt-acting pl'Oce• 
dures: and money. 

And )'el. Qv;glcy """'' ~ ~ tili 5 "'"' 
to assimilate the masses ol new flformabOl'I. 
He believes the.re is enough momentum, 
enou~ arodety <M:t' the )"Car$-long process 
inV(llving mJOdrcds of dedicated scientists, 
that we may be about to Cl'Oss an i"l)Ortarlt 

threshold to fflplernentation. 

In the end. scien1ist$ provide objective 
information. others de1ermine the fate ()! 
the basin as a m-'tter of will. decision. 
reJson. choice. and wisdom. 

C U RREN T KEY SAL M ONID PR E S E NCE 

0 I spccit$ 113-6 species --- Sute 8oundirics 

- 2 species --- Columbia ~rAssessrn~ 8ouncbry 

A, C/lmtg" tit t!.Oltlfl()#tir,,,. Unw:IMrt, Ul1d diuribudon r,f flslt C-OltlfflflloitirS it 1<·i,Jupff(llf (1/W dA'Uff'IUk. 
tkpmdiltg Oft $~Ci(.$, Slrr).IIJ $tlmll/'ffid p,.,ptd(l,i(HIJ blltttJ)(l ~tll~(II (), / l,ilul JJ ptlUIII. of dttit 
llistorlc-alWl'4lt. 

PN\V Station leadership for team was provided by Thomas Quigk.y, James Se>delJ. 
Richsrd Haynes, Pal.ii Hessburg. Bruce Marcot. and Johll LtbmkuhL Over 300 
sclentiSl:S and techniea1 specialists C3Jnt together (rum several public and pri\'ate 
institutions including the National Forest System, 8u.re.,u of Land Management. 
Imermoontain Resean:-.b Station, Rock)' Mooni.ain Rcsearc-h Station, Environmental 
Pro1cction A$1'.:ncy, Fish and \ViJd.Jife Set'\'ice, and the NstiooaJ Marine Fisheries 
Service. 
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