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Abstract
The purpose of lhis paper is to sharc $ilh othcr land mana:ers and scientisrs some of the lessons learncd in inplementing the
Deln()nsrf.rtion of Ecosl\iem N{anagenreni Options (DEMO) srudy. und ro give ouf perspectives orr the applicadon of large,scale
b ! est experiments on prb lic lands. $'c bricI,"- di scus s rspects of site selectrdr: t im ber sale plan ni ng. admininralion. lnd post-
hal\est actilities; assistance in study insrallarionl iirnding and limelinesl and public involvement. We offcr pcrspeclive on lafge-
scale studies. i.cluding ihc impotuucc of rdapti!e nl nagenent. the \'.rlue of a study plan. thc ncccssiry lbr collabor.rtim in rhe
Drocess. and thc bcnclirs o1 Dublic ir!olvement.

we h.r!e lferdy lerrned a great deal about implenenting largc lcale erperinents. grthered a lvealth ofinfoflnaljon about fie
DENIO research sites. rnd erpefienced lirschand dre challenges and rcuard! of collaboraiion among scieniisrs and managcrs.
Pcrhap\ $c most important les\(nr to emerge i,i that the rigiditr required of scjcnlillc srudy ma] conflict with operational iorcsl
managcmcnt. Ho$ever. collrboration rmong prrticipaots can allo$ imple rcnladon ol large scrle experinrents that are both
rlgorous in dcsrgn. and rclcvunt in practice. Nlanagefs rnd scientists in|olved \\ilh thc DEMO srudl would like data collecrion
a.d anallsrs 1o colllinuc in luture dec.rde\. Knowledge of long-term responses. such as |rcc grolrlh and fbrest structural develop
nrcnt. will rol be developed ln the shofi run. $t $ould also like to encoLrragc nc\! studies within the existirrg rerearch sitcs.
Lmeli \h.rfing ofrcserfch resuks. .rnd continued collaboration Bmong scicnti\ts und managef\.

lntroduction

Forest managers on public lands are faccd with
the challenge of implementing ecosystem nlan-
agement. A key feature of ecosystcm manage-
nent is the concept of adaptive nri lnagement, a
proccss b) which we test ongoing standards and
practices, and accordilgly revise management
pr-actices. TheDemonstuationof Ecosystem Man-
agement Options (DEMO) study wil l test an im-
portant component ofthe No hwest Forest Plan
(USDA and USDI 1994) the requirement of
green tree retention during rc-generation timber
harvl]sts.

The DEMO study is being implementcd on
eight sites in westem Oregon and Washington,
on public lards managed for commodity produc-
tion and other resources. Installing alarge. multi-
disciplinary experiment on managed lands has
proven challenging tirr both nranagers and scien-
Lists. It htrs. however. been a rewarding endeavor:
the study has resulted in increased collaboration.
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has already provided new information, and has
been a valuable leaming tool for both managers
and scientists. The goals of this paper are two
fold: (1) to sharc with other nanagers and scien-
tists who may embark on similar large-scale ex-
pedments. some of the lessons that we havc
learned, and (2) to give our pcrspective on the
values of DEMO and other large scale research
on public lands.

Lessons f rom Proiect lmplementation

Thc DEMO study is a large scale expe mcntthat
lbcuses on the eft'ects ofdiff'erent levels and pat-
tcrns of green-tree retention on vadous elcments
of Pacitrc Northwest forest ccosystems. These
include responses of wildlif'e, vegetation. fungi,
and canopy invertebrates; effects on snow hydrol-
ogy: social perceptions of these haryests: and
haryesting costs (Aubry et al. 1999). Each of the
eight replications. or blocks, in the study include
six l3-hectarc (32 acre) treatments:



1. 1007. retention (uncut controL)

2. 757, rctention (harvest iD small. l-ha cir-
cular patches)

3. 407r dispersed retenlioD (retained trees uni-
formly dispersed)

:1. 40% aggrcgated retention (retaincd trees in
five. 1-ha circular patches)

5. 157o dispersed retention (retained tees uni-
lbrmly dispersed)

6. l5% aggregated rctention (retained tlees in
two, l-ha circular patches)

Four DEMO replications are located rn western
Oregon on the Umpqua National Ferest. Four
replications are in r'estern Wirshington thrce on
the Gifford Pinchot Nalional Forest and one on
Washington State Department of Natural Resources
(DNR) land (sce Figure 3 in Aubry et al. 1999).

The DEMO study has presented numerous
challenges. due in large pan to different objec-
tives aDd working approaches bet*een research
and management (see also Frunklin et al. 1999).
Researchers nust b9 concemed with evaluating
treatment et'fects in an objective. unbiased fash-
ion. These concerns havc tequired harvests that
may be morc uniform in treatnrent and arrange
mcnt than managers would otherwise implement.
In addition, teatments must be randomly assigned
to experimental units rather than in somc manner
that optimally meets management obiectives.
These requirements have led to rather unconven
ri,,n.rl approilche. l.r t imbcr r:rlc plann ing. prepr-
r r t i r rn .  : rdmrn i \ t r r l ion .  rnJ  l , \ .1 - \ i l l e  opera t ion \
in implementing the DEMO study treatments.

Constraints of the Study Design on Site
Selection

One of the biggest challengcs with implement-
ing the DEMO study was finding suitable sites
ti)r the featments. The experimental design re-
quired relatively large. uniform, regularll, shaped
units that were difficult to tlnd on the nanaged
landscape. Site selection rcquired ellbrts tiom
both scjentists and managels to ensure that ex-
p e r i m e n t a l  n c e d \  $ e r e  m c t .  u h r l e  m i n i m i / i n f
adverse environmental eflects fiom inlplenlenta
tion of the timber harvcsts. Several criteria. in
combination, made site selection ditf icult:
. The DEMO study design required relatively la.rge

units. Each unit had b be l3 ha (32 acres) in

size, largc enough to encompass the home ranges
of small mammals (see Aubry et al. 1999).

. Units had to be square or slightly rcctangular
in shape, to conform to the shape ofthe sample
grid, and to maximize interior habitat. Many
potential sites were lar-te enough, but lacked
enough length or width to include the entire l3
ha grid.

. Sites had to be composed of upland, mature
ti)rests. the more homogeneous thc better.
Streams, riparian areas, roads. and existing
harvest units were to be avoided ifpossible, to
rcduce additional sources ol variability.

. The experiment had to bc implemented on lands
available for timber harvest in current Forest
Plans.

Civen these cdteria, National Forests lbund it
difficult to locate suitable sites. The mosaic of
existing harvests, roads, and streams made it dif-
licult to place l3 ha square units within landscapes
that lacked these features. The most limiting factor
proved to be strealns; we found very few areas
where replications could be placed without im-
pacting even intemittent sffeams. Lands allo-
cated to timber harvest amount to approximately
l8% of the Gifford Pinchot National Forest, and
25% of the Umpqua National Forest. which also
limited crels rvailuhle for .rtc .eleclion.

Two changes to the expcrimental design and
its sit ing made implementation possible. First,
an early design called for eight treatment units
(see Franklin et al. 1999), each 20 ha or larger;
decreasing the numbcr of treatments to six and
reducing the size to l3 ha, helped considerably.
The reduction in size was a compromisc from the
more ideal size originally proposed for arboreal
rodent sampling (Lehmkuhl et al. 1999). Sec-
ond, the Washington DNR was contacted and
agreed to install one offour replications in Wash-
ington (Capitol Forest). Although it was not dif:
licult tbr the DNR to find suitable harvest leca-
tions. there was concern in the organization that
they not commit adjacent lands to seNe as buff:
ers (a similar conceflr exists with National For-
ests). Thus. we lbund that $'e could locate suit
ablc sites, but only with difliculty, aticr revrsions
to the study design and by finding another coop-
erator in Washington (DNR). Studies of similar
size and scope will be increasingly difficult to
establish on Natienal Forcst lands. Smaller. morc
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focused studies wil l be easier to install and imple
ment. although it may not be possible to ask ques-
tions that requirc sampling at larger spatial scales.

Timber Sale Planning, Administration,
and Post-harvest Work

Environmental  Consequences of the
Treatrnents

Requirements of thc DEMO study prescnted
unique challenges tbr timber sale planning. PIan
ner \  l lp ic r l l y  de . ign  hanest  un i l s  lo  mrn imize
adverse environmental and social impacts, to meet
the standards and guidelines of National Forest
Plans, or to fit in with harvest schedules on DNR
lands. The DEMO experimental design imposed
several consfaints. Two examples illustrate this
problem. First. in replicated experiments, treat-
ments must be fandom]y assigned to avoid in-
vestigator bias. This requirement precluded the
possibility ofapplying treatunents with higher levels
of green-tree retention to the more envrronmen-
tally or socially sensitive sites. Second. the de
sign required unifonn application of treatments
to minimize vafiation: patches retaincd in aggre-
gatcd retention treatments had to be ofequal size
and distance tiom each other (see Aubry et al.
1999). If streams were present within units, the
design required that riparian areas along those
steams be harvested. except where they eccurred
within uncut patches. In essence. the study de-
sign did not acconrmodate the use of streamside
buffers. or "riparian resen'es" which are prescribed
in the Nodhwest Forest Plan. These buffers would
have had a confounding influence on the primary
treatment eftects. Managers werg faced with a
design that increased the probability of adverse
cnvironmental consequences, and that allowed only
l im i led  ab i l r l )  to  u , ' rk  u  i th  in  thc  dc \ rgn  lo  rn in  i -
mize environmental consequcnces.

Other specifi c envirorunental concerns included
the locations ofsome treatment units $,ithin home
ranges of northem spotted owls, or in habitat ti)r
threatened anadromous fish. These situations
required consultation with US Fish and Wildlife
or National Marine Fisheries Scrvice biologists.
to determine the potential eff'ects ofthe proposed
timber sales on these species. One Oregon repli-
cation is located within a municipal watershed
which has eanhllow teffain and soils with colloi-
dal clays. The Environmental Protection Agency
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(EPA) reviewed thc proposed timber sale and the
research design and was concerned that in two
treatment units, the removal of trees within ri-
parian zones could increase stream turbidity over
both the short and long tcrm. EPA. managels,
and scientists agreed to mitigate these concems
by providing additional large woody material to
the streams. Some trees will be telled into strcams.
while others will be killed and lcti srandiDg, to
fall into streams over thc next several decades.
The additional wot y material in the streams
should help to trap sediment, but will have mini-
mal eftect on thc upland processes that are being
studied.

Logg ng Systems

The logging systems used in the DEMO study
are otten non standard and more costly. due to
requirements of the study design. To minimize
additional sources ofvariation it was required that
the same logging system was used in all treat-
ments within a block. This led, in some cases, to
cable or helicopter logging ofgentle topogrrphy,
where ground-based systems might otherwise have
been used. An exception was permitted at the
Capitol Forest block, where due to a combina-
tion ef steep and gentle topography, the use of a
single system would have lcd to grelrter vanation
in disturbance. Here, a combination of logging
systems was used.

A secondary conscquence ofstudy constraints
on logging systems was that it affected our abil-
ity to analyze the harvest costs of the different
l reJ tment5 .  Bec lu .e  d i f le ren t  logg ing  .1 . , rems
are being used in different blocks. there was little
opportunity for comparison between blocks. In
addition, some non-standard operating procedures
wcre employed, such as yarding tops to reduce
slash. This measure served to remove slash in a
very uniform nanner, which was bencficial to many
aspects ofthe studyl however, it added a non-stan
dard cost, adding to the difliculty in analyzing
costs of operations. As a consequence, a harvest
cost study was discontinued after the first two
blocks were harvested.

Sale Preparation and Administrat on

Sale preparation activities were lar-qely straight-
forward. but somc tasks wete 1rlorl] labor inten
sive than fbr standard sales. For example. the
experimental design required that the basal area



of trees lcli in the dispersed rctention unlts was
within five percent of that in the corresponding
aggregated retention unit (Aubry et al. 1999). This
required more intensive tracking ofmarked trees
in the dispersed rctention units than under nor-
nral marking operatiqrs. Layout of harvest or
non-haln'est areas within treatment units also re-
quircd different techniqucs, often taking more time
than standard layout procedures. Extra time was
often required to best place DEMO units. with
their exact size rcquirements, on the landscape
between streams and othcr featurcs. On the other
hand, once the sampling grids were surveyed and
in place. they helped to make some layout work
casier Interior grid points could be used to 1o-
cate within-unit harvest or retention patches.

The study design also required non-standard
contractual provisions. Forexample, contractual
language was included that rcquired sale purchasers
to collect information for preliminarl' studies of
harvcsting costs. Provisions were also included
to protect sampling-point designation tags from
damage due to log-eing operations. Standard pro-
visions allowing lbr possible sale cxtension due
to nrarket conditions were withdrawn from sale
contmcts, because harvcst delays could introduce
unwanted temporal vadation in treatments and
the sampling units thercof. Theseprovisions added
complexity to the timber sales, and probably af-
lected their marketability.

Since DEMO timber sales were non-standard.
extra efli)fts were made to intbrm prospective
purchasen about the project. During sale adver-
tiscnlent, meetings and lield trips were held with
prospective purchasers to discuss study require-
r rcn l :  and reser r (  h  , 'h jce t i re . .  Meet in ! .  $erc
also held with sale purchasefs pdor to harvest.
again to clarify thc intent ofthe experiment. These
meetings were very helptul, requirements that at
first appeared unusual to purchasers made more
scnse once the underlying objectives were undcr-
stood.

In general. the potential environmental cor-
sequences of DEMO timbcr sales proved more
ditf icult to assess than do those of most sales.
Despite reduced llexibility to mitigate for poten-
tial consequences, we did not encounter signifi-
cant adverse eflects. Thc logging methods used
were sometimes not standard. affecting the har-
vest cost study. Sale preparation and adninistra-
tion were fairly straightforwardi the outcome of

han'ests to dirte illustrate the importarce of clear
communication with timber operators.

Post-Harvest Activit es

Post-harvest practices, such as slash disposal. snag
creation, and refbrestation will be treated some-
what difterently in DEMO study areas than in
normal t imber sales, once again to minimize con-
founding effects. Regeneration harvests on Na-
tional Forests usually contain provision to create
snags, bytopping and killing "wildlife trees". green
lree\ relarncd for that purpuse. This rneasure
mitigates the loss of snags from timber harvest.
due to statewide safety rcgulations that require
snags to be ftlled during hrLrvest operations if they
present a safety hazard. Normally, some wildlite
trees are killed immediately affer timber haNest,
while others are leti alive, to be topped in f'uture
yea$ or to eventually become snags tlxough natural
mortality.

Because the principal effects being tested in
the DEMO study are the pattern and amount of
green-tree rctention, leaving additional green trees
1br eventual conversion to snags could havc con-
tbunding effects. Scientists and managers agreed
to leave 6.5 additional green trees per hectare.
provided that they were uniformly distributed and
convefied to snags immediately after hal."est. Tbis
allowed for some mitigation ofthe loss of snags,
while not further contbunding the main effects
of retention.

Slash disposal operations will also be afttcted
by the study design on some blocks. Research-
ers seek uniform methods ofslash disposal among
haf,'est units; the goal is to minimize slash trcat-
ment. but provide for fuel reduction and allow
l i r r  udequ l te  s lmp l ing  o f  pos t -har re : t  communi -
ties. Possible approaches include no treatment.
yarding tree tops to landings along with logs, and
slash pil ing.

On some blocks, contingency plans werc made
fbr additional slash treatment (burning) if init ial
approaches were inadequate. Decisions to pur
sue these options will be made by managers and
scientists following han'est. From an expedmental
perspective, additional work is not desirable; it
may add variability among treatments and delay
initiation of post-harvest sanpling. On the tlrst
two blocks harvested, slash levels were accept-
able following the initial treatment (yarding tops).
For one ofthese, managers would have preferred
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k) have greater slash renoval, but could accept
the levels present.

In summarv. rve found that the DEMO study
design resulted in timber salcs that were more
dillicult to plan and implemert than standar d timber
sales. However, wc also discovered that we have
the i lexibil i ty to work with scientists to design
and implement luge scale experiments on our
matrlx laDds.

Ass ls tance in  S tudy  Ins ta l la t  on

The National Forests and Washington DNR not
only preparcd and sold the DEMo-related tim
ber sales, but also installccl the study sarnpling
grids and provided logistical assistance to data
collection etTofls. Each DEMO treatment unit
contains a grid ofpennanent samplingpoints, used
to structure datacollectioD (seeAubry et al. 1999).
The National Forests and DNR were asked to
c . tah l i .h  the  : r rnp l ing  pr iJ \ .  Eng ineer inp  per -
sonnel were able to uti l ize survey tcchniques to
me(]l thc tight measurement tolerances required
by the study design. The cftint wrs costly (about
Xi3,000-$5.(X)0 per block) and thele were a few
communication problems regarding installation
criteria on somc blocks. Overall. ho\\"ever. the
eflbrt lepresented an excellcnt use of resources:
duling this period (1993 9.1) National Forest cn-
gineers had relatively low workloads due to acourt
iniunction liniting timber harvcsts in spotted ou'l
habitat. and they hacl the right skil ls to accon
plish the job. It also had a secondary benetit.
enabling enginccrs to contribute to a lbrest re
search project. something they may nol nornally
havc thc oppoftunity to do.

National Forest and DNR managers were also
confronted with additional logistical challenges:
helping to secule housing or camping sitcs firr
university field crews. providing access and maps
to study sites. occasionally aranging for volun-
teer assistance for rescarchcrs. and helping to co-
ordinate the timing of f ield activit ics. Asacon-
sequcncc. NiItional ForestandDNRpenonnelhave
become more familiar rvith the study and with
the university researchers involved.

Fund ing  and T ime l ines

Couft injunctions. timing and processing offunds,
and annual budgeting aftected init ial implemcn-
tatioD of the study. A l irst appropriation of $l.5
rnil l ion was allocated in fiscal ycar 1993. rn
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amount that did not arrive on thc National For
csts unti l May (seven months later). At f iat t inre.
National Forest lands rvithin the range of the nonh-
ern spotted o$'l were edoincd fiom harvests in
spotted owl habitat, al]d a plan to addrcss thrt
injunction was being tbrl lulated. Thus. it was
unclcilr when it *ould be possible to implslnent
thc DEMO study. Dratt plans fol the study were
prepared and a 'pilot" effbrl was begun on thc
Umpqua National Forcst. with some data collec
tion accomplilhed by Forest Senicc personnel
durin-q fall 1993. Additional replications were
establishcd, and pre-harvest data collection (by
pa.nicipatin-s Un iversities under cooperative agree-
ments) bcgan in 1994. A study plan \\,as devcl-
oped and conplctcd in 1996. The pilot data. col-
lected before study plans wcrc developed were
ncvcr used. The completion of tlte Nofth\r,est
Forest Plan (USDA and USDI 199.1) allorved for
completion of timbcr sale plans on National For-
est blocks, and the study has progressed in a rela-
ti\€ly smooth manner since then. However'. based
on our experience, a more efticient avenue for
study development would havc bccn to tlnd
complction of a study plan tlnt, then to inrple-
ment the study.

Annual budgeting has also made planning dif-
ficult. Reccntly. the Pacilic Nolthwest Research
Station and the Pacific Northrvest Region signcd
a llenorandum of understanding helpiDg to en-
sure 4 years offunding fbr the first phase ofpost
harvest analvsis.

Pub c  nvo  vement

Thr  DLVO \ ru ( l )  h ! r \  p re \e l leJ  .omr  in l . rc . l -
ing challcnges in public involvement. Both man-
age$ and scicntists prrticipated in many mcct-
ings describing therationalc lbrthe study. the study
questions being asked. and the infornation be-
ing collectcd. Many people expressed intercst in
the study. S(nne were concemed about polcntial
impacts ofthc timber sales. and others wondcrcd
whether the Forcst Service would continue thc
research once the lrccs were harvested. Modifi-
cations to the stud)' plan rcduccd probable envi
ronmcntal impacts (e.g., reducing the nunber and
size ofunits, dnrpping an initially proposed cleiucur
treatment, and other smaller changes). These
modilications to thc dcsign were at least partialll
in response to feedback gathered during public
rnvolvelneDt.



Perspectives in lmplementing Large
Harvest Experiments

The DEMO study is sti l l  in its implementation
stage. rvith iritial post-harlest analysis scvcral yca.rs
iD the firture. Howcvcr. we have leamed a great
deal about the benefits and potential problems
involved rl, i th install ing large-scale harvcsL cx-
pedments on managed National Forest and State
lands. The study has been ditl lcult k) install on
our lanclscapcs, and i1 has laken a perslstent and
lbcu .eJ  e f lo r t  lo  r r l l ke  i t  p , ' s . ih le .  H , , r rc rc r .  u l i .
l izing sonrc Norlhnest t inber sales to learn how
to bcllcr achie\,e ecos)'stem managenlent seems
altogether appropdate. We share our pcrspectives
on implenrentin-{ l lrge-scale erperimelts in the
seclions that follow.

1, DEMO and adaptire ,nanagernenL The rn
lbrmalion obtained from studies such as DEMO
can provide the ecological or sociological basis
t , ' r  rn , 'd i l ' r  i r r3 , ,u r  n rJnc !emcn l  p r lc t i ce \  n \e r  l i rne .
Undcr the Northwest Forest Plan. t irnber wil l
continue to be harvested tionr scvcrll million acres
of pub)ic land in the Pacific Norlh$'est. How-
ever. the consequenccs of rarying levels and pat-
tcrns of green tree retention in regeneration har-
Yest! have not been systcmatically examined. The
DEVO r tud l  \ \ i l l  l e . l  .on l (  L , l  rhe  r . .u rnp l i , ' r \
used to formulate the North$'est Forcst Plan and
its associated stanclards and guidelines. Where
appropriate. the inlbrnation cirn also be uscd by
local managers k) mcct rcsource objectives that
arc fon'nulated by interdisciplinary teams at the
ploject lcvcl.

So that futurc maDagemert can be more ef'-
ttcti\c, \\,e wil l need to plovide specific examplcs
ofhow the inlbrmation obtaincd llon DEMO can
be used k) dcsign new silvicultural regimes. rncl
guidance on hou' related halrest praclices might
intlucncc forest function. The greatest challcngc
in DEN{O is k) trngibl-"' l ink stud"v results to de-
cision support tools for lbrest nanagement.

2. Large-scale interdisciplinary studies have
bene.fits and lintits, One efthe potentially strong
pojnts of the DEMO study is that it encompasses
bolh biological and social investigations and at
tempts to intcgrale among these. For exampJe.
wildlile investigators arc provicling fecal mate
rirl f iorn trapped small mammals to investrga-
tors of fungal connunitjes. Jointl). rcscarchers
r rc  e r rn r in in l  u  h i .  h  sp ,  e i .  r  t ' l -  l -un l r i  a re  con
sunred by snall mammals, and how these rela-

donships vary with the relative abundance of tungi,
thus providing insi-qht into food web relationships
rsee Caz l re '  ( l  J l  lq r )g r .  S imi lu r l l .  reget r t i0n
studics (Halpem et al. 1999) will provide infor
mation on the changes in fbrest composition and
structure that rnay drive many of the responses
of the other organisms and ecosl'stem processes
being inr'estigated. However, multi-disciplinary
studies may have linitations. Legal and mana
gerial requirements tbr conducti ng ti mber harvests
on National Forests make installation of large,
complex experiments particulrrl) dift lcult. and
ma) constrain designs that would satisly multiple
research objectives.

3. Lotrg-term pbnning. Large-scale silvicul-
tural or ecological experirnents, placed on public
lands that are manrged at least partly for timber

lr, 'du(lit\n. ruquire (onrprehensrve phnning prior
to initiation. National Forests and other cooper-
aling agencies should be included in planning
Jiti\ i l ic. lrom lhe oul.et. Lar ge-rcll le e\perirnenl\
involve numerous considerations to ensure that
the)' car actually be implemented.

1. The greqtest value may be long-term in
nqture. L.rrge-scale harvcst cxperiments such as
DEMO may provide their greatest value in de-
cadcs to come. Initial results will indicate the
imncdiate changes due to treatments, but long-
tcrm results may be more relevant than shoft-term
responses to disturbance. Managers and scien-
tists encourage maintenance ol study sitcs and
sampling grids lbr this long tenn *ork.

Howcvcr, any long term study on actlvely
nranagcd lands. rather than in rcsearch natual areas
or expcrimcnlal forests, presents difficulties. For
exanrplc. adjacent or nearby harvests may influ
cnce study sites. The participating National For-
ests have cornmitted not to harvest the study sites
in the tirture. Sitcs wil l be protected from wild
tirc as much as possibie. but thele is the possibil-
ity offuture disturbarces from fire, wind, or patho-
gens. The possibil i ty of l l ture stand treatments.
e.g., precommercial thinning of young trees. wil l
bc  lddre . rcd  o te r  t imc.  T  , 'n ! - te rm main l r :n rnc . '
o l  lhe  DEMO s tuJ l  u  i l l  r cqu i tc  , ' t teo ine  co tn .
mitmcnt and ellbrt liom both managers and sci-
entists. From our perspective. the value of main-
taining this large experiment, with its potential
wealth of intirrmation. is wofth thc cfto .

5. Collsborution with scientists on public
Iands. A maior beneflt that can result from
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experiments such as DEMO is the resulting col-
labomtion between participating managers and
scientists. One benefit ofcollaboration is simply
the increascd interaction between managers and
scientists, sh,Lring past experiences, rcsults ofother
research. arrd future desires. Collaboration has
been essential to the planning ofthe DEMO study
to ensure that we prepare a scientihcally valid,
yctteasible study. Collaboration with Oregon State
University and the University ofWashington has
attracted additional rescarch to DEMO sites, that
has culminated in a number of gnduate thescs
(e.g., Pipp 1998). In addition. ancil lary research
is being performed at other sites on the Diamond
Lake Ranger District, Umpqua National Forest.
as the result of DEMO-related connections with
local managers. Findings lrom such research hold
the promise ofproviding assistance 1() local man-
agers in future projccts.

6. Studies provide increased local informa-
fto[. A grcat va]ue ofexperinents such as DEMO
is the increased level oflocal kno*ledge they af'
tbrd. Pre halvest sampling on DEMO sites has
provided thc two National Forests and DNR with
a wealth of intbrmation about these spccific sites.
Species lists 1br vascular and non-vascular plants,
birds. small nrammals. tlying squirrels, bats. fungi,
and amphibians providc much more detail than
we norrrally gather in Forest monitoring and
project planning activities. Longer-term results
should be even more valuable.

7. P&rticipqtion. Public participation is es-
sential in designing large harvest studies. Virtu
ally all timber harvesting on public lands is con-
troversial to some degree: timberharvests designed
as experimcnts bring additional complications.
Some velcome the idea that wc may gather in-
firrmation fron harvests that wil l enable us to
improve future work. Others are concemed by
the limitcd flexibility to mitigate problems. Much
time needs to be investcd in describing standard
experimcntal procedures such as the nccd tirr ran-
dom assignment of treatnrents.

11 is impoftant that scientists are an integrtl
parr ofpublic involvemenl. Pro.jcct scientists can
betterdescribe the ntionalc firr study designs than
can [lanagers. and the public usuallv expects to
hear tiom scientists as well as project manage$.
Participation in this process also helps scicntists
bcfl cr unJer\land publ ic eon.em' rntl erpectrtion..
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A common concern faised during implemen-
tation ofthe DEMO study has been jts loDgevity.
Many people question the rcsolve of scientists
and managers to cany out long-term research.
Given annualized budgeting and decreasing fed-
eral budgets, most t'ederally-sponsored research-
ers are in no position to provide guarantces. In-
dications of support, such as thc memorandum
of understanding lbr DEMO between the Pacific
Northwest Region and the Pacific Northwest
Expcrinrent Station, can help to show intent. It
is equally important, however, to be honest about
lhe  un(ena in ty  o l  con t inur 'J  l ' und ing .

Concluding Thoughts

The dcsign. planning, and implenentation of the
DEMO study has involved ongoing discussion and
compromisc among managers and scientists. The
experimental design is intended to reduce extra
neous v,Lriation, and to increase ourability to detect
how lbrest ecosystens rcspond to varying levels
and pattems ol green-tree retention. ln thc pro-
cess, however! this experimental design has led
to unconventional types oftirnber sales. and may
therefore produce unanticipated results. The sci-
entists and managers involved understand these
limitations. as well as the fewards that large-scale
interdisciplirary studies may provide.

Although posrharvest sampling isjust begin-
ning, we have lcarned a great deal about imple-
menting la.rge-scale experiments, gathered a wealth
of information about DEMO sites. and learned
abou l  in le r le t ion  rn , l  , .u l lubora t ion  be t$crn  \ \ ' i -
ence and management. Although the rigidity re
quired of scientilic study may conf'lict with de-
sires oftbrest management. it takes collaboration
and compromise bctween managers and scicn-
tists to desigD aDd implcment studies ofthis mag-
nitude and scope.
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