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Abstract
As managcment priorities for fedefal forest lands havc shiftcd. it has becorne clear that different slralegies ibr harvcst and torest
rcgcncration are needed. The DEMO experimcnr arosc in response to this need. with leadership prolidcd by a consortilrn of
universit,v and Forest Service scienlisls and iederal forest managers. With specific corgrcssional direction (ircluded in fedefal
appropriarions for ihe Foresl Servicc). thc inirial planning for an experiment in relendon harvcs! stralegies began in 1992. Initial
planning effofts wefe hampered b) compcting research objectives and disagreemelts over cxpcrimen tal design. shifts in progf.rm

leadership. difficulties in transferring funds to the approprjate entities. and conflicts related |o thc Fcdcral Advisory Committee
Act. ln 199:1, once rhese challenges were overcomc. thc experimenl began.

DEMO is not only an cxpcriment in retention haNesting. bur also in collaboralion between reseafch and manrgement. .rs $ell
as federal and strte go!cmment! and the university community. The scopc and intcnsity ofcollaboration have been denanding.
requiring ellecti!c communicarioo and coordination across instilulional lines. The early history of DENTO has taught us lhrl
expedmen|s oflhis kjnd require: ( I ) a coordinated legisladvc package an d muld-,vear budget comnitneni, (2 ) a $ ell devclopcd
managc cn! s!ructure, (l) an efficient pfocess lbrplanning. (:1) commitment oflead scientists to the coordinutil'n andplan.ing of
disciplinary and interdisciplinary resertrch actiliries, (5) cftlctive collaboralion between re\earch and m nagcncnt. and (6) a
well dcvcloped outreach program. Other ]arye scale silvicuhural/ecological expedments $ith characteristics similff lo DEIvlO
are underwa] al scvcral locations around the world. These will offcr additional learning ofportunities fbr large-scale, interdisci

lntroduction

A common perception of trrdit ional resource
management is that it is based on scientific ex-
perimentation. In this paradigmatic view, scien-
tific findings in the fields of soil science, ecol-
ogy, and plant physiology are used to lbrmulate
management approaches that are tested prior to
widespread application.

Yct such a systematic approach to lirrest man-
agement has been rare-at least in NofihAmerica
during the 20th century. For example. there has
ncver been a credible. large-scale, statistically
designed experirnent in regeneration haNest of
Douglas-fir forests of the Paciflc Northwcst.
Dispersed patch clearcutting adopted on national
forests in the Pacific Northwest aticr World war
II was consistent with the findings oflsaac (19rt3)
and others; however, the concept was applied
extensiyely $ithout experimental testing. Alter-
native approaches, such as selection cutting, wgre
rejected based on a t-ew case studies. Other har-

vest expedments \\"ere done at a very small scale
and generally lacked statistical rigor. especially
statistically valid replication; Tappeiner et al. ( 1997)
provide a more comprehensive review ofthe evo-
lu r i , ,n  o i  h r r \c . l ing  method.  in  the  reg ion .

New societal demands and increased scientific
knowledge are driving major changes in tirrest
management which require integration of ccologi-
cal values (such as maintenance of biological di-
versity) with commodity production (Kohm and
Franklin 1997). Under intense scrutiny lrom in-
terested stakeholders, managers are faced with
developing and applying neq unproven approaches
to forest n;uragement. Although presumably based
upon the best availablc science, the economic and
ecological costs, benefits, and overall eftectiveness
of these new approaches are unknown. Thisisthc
case on f'ederal, state. and privatc forest lands in
the Pacific Northwest (e.g.. Tuchmann ct al. 1996).

The new paradigm lbrtesting such approaches
is called adaptive naragcruerl although in aless
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fonnal form. the concept has sxistcd for several
decades. Adaptive management calls for the sys
temillic ilnd iteliltive iollce tion of inlormation to
assess and, where necessary, modity policies and
management strategies. Science is an important
pad of this process. Yet, experiments which in-
volve large treatment areas and long periods of
time are difficult to establish and maintain.

In this paper, we descdbe the evolution of a
trrajor experiment in retention harvesting. the
Demonstration of Ecosystem Management Op-
tions (DEMO) study. We describe the origin of
the experiment, the role of an institutional parl-
nership (New Perspective Partners) in obtaining
congressional support, and the development of
the experimental design through several iterations.
Our objcctive is to share lessons \\"ith othgrs who
become involved in such projects. Finally. we
identi[y other large-:calc. :rlr iculturl l cr.periment.
to i l lu.trate the rrnge of Iarfe .crle erperimen
tation in modern resource management. These
erperirrents r includrng DEVO r rcflect an increa.-
ingly common blend ofresearch and management
that is essential to the implementation of ecosys-
tem management.

Conception and Early History

The need to examine the effectiveness ofalterna-
tives to traditional silvicultural regimes, such as
clearcutting. has been recognized among fbrest-
ers and scientists for several decades (e.g.,
Hammond 1991). The northern spotted owl de-
bate (see, e.9.. Thomas et al. 1990) and other is-
sues related to biological diversity and ecosys-
tem functions, such as hydrologic regulation (see.
e.g., Jones and Grant 1996). intensilied interest
in alternative silviculture during the 1980s. Con-
curently, our understanding of ecosystem struc
ture and function (e.g.. Franklin 1992). natural
disturbances (e.g., Franklin et al. 1995), and the
consequences of large-scale manipulation of tbr-
est landscapes, such as fragmentation (e.g.. Fmnklin
and Forman 1987), expanded dramatically.

In 1991, there was an opportunity to establish
a major harvest experiment that would integrate
ecological and commodity objectives on the Olym-
pic Peninsula of Washington State. In 1989, the
Commission on Old Growth Alternatives fbr
Washington's Forest Trust Lands recommended
creation of a new research facility, the Olympic
Natural Resources Center (ONRC), as well as an

Olympic State Experimental Forest (OSEF) to bc
created from a large block of trust lands man-
aged by the Washington Department of Natural
Resources (WDNR). Development and testing
of silvicultural approaches that integrate wildlife
(including the spotted owl) and fish values with
commodity production were a high priority ob-
jective of the experimental tbrest.

A major tbrest harvest experiment was pro-
posed as a potential "flagship" activity for the
newly established ONRC. This experiment would
not only address a major research need. but also
sen'e as a lbcal point for creating an interdisci
plinary, inter-institutional environment tbr resqrch
on the Olympic Peninsula. Design work was ini-
tiated in December 1991 by Dean R. Berg. then a
staff member of ONRC, and Jeny F. Franklin.
WDNR staff in Forks and Olympia were included
in discussions fiom the onset.

A detailed plan was completed in May 1992
after review of preliminary designs by scientists
and staff tiom the ONRC. WDNR, and USDA
Forest Service Pacific Northwest Research Sta
tion in Olympia, Washington. The plan called
1br a split-plot design involving eight structural
treatments and two logging systems (readen un-
tamiliar with the concept of retention haruest
methods and related concapts, such as aggregates,
are referred to Franklin et al. 1997). The treat
ments init ially were: (l) 0% retention (clearcut);
(2) 127c retention in dispersed and aggregated
tashion. respectively]. (3) 21c/c retention in dis-
persed and aggregated fashion, respectively; (4)
60 and 807c retention, with harvest in the fbrm of
group selection: and (5) untreated control. Re-
sponse variables included tree growth and yield.
under . to ry  compo ' i t ion .  t ree  regencra t i , rn .  rn i -
mal communities, fungal communities. and the
sources and dynamics of coarse woody debris.
A simplified plan involving only six treatments
eventually emerged from this scoping effon (Olym-
pic Natural Resources Center 1992).

Extensive discussions between ONRC and
WDNR staff continued with regard to location,
particularly whether plots should be placed in
second-growth fbrests of the Clallam River drain-
age or in old-growth fbrests elsewhere in the pro-
posed OSEF. Differences in opinion reflected both
scientif ic issues (e.g., homogeneity or levels of
comparability anong keatment areas) and policy.
One manager opined, for example. that "Much
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reserrch is being conducted on nlangling Lsic' l l
sccond growth lbrests. Some should occur on
the OSEF. . . . lhoweverl the Depi,rrtment's pdme
interest in research is in finding ways to produce
conrmodities from these old growth tbrcst lsicl
while at the same time protccting the ecological
ralues."r No conscnsus was leached, andWDNR
chose not to proceed with the experiment at that
tine.

Enter the New Perspectives Partners

Early in the 1990s. it becamc apparent that imple-
mentation ol ecosystem management $as ham-
pered by lack of research especially rescarch
integlated rvith managenrent. While strong rcsearch
programs existed in the region, they were poorly
coordinated and disjointed with nanagement
in some cases. researchers and managcrs worked
at cross-purposes. In an cffort to mininize such
problems. the Ecosystem Managenrent Partner-
ship was formed (the Dame was changed later to
New Perspectives Paftners). New partners \!gre
added. but |he odginating institutions and indi-
viduals remained activc, providing the leadership
and continuity.

lnitially the partnership includcd scientists fiom
Uriversitl of Washington. Oregon State Univer-
sity. the USDA Forest Ser\,ice Paciflc Nofthwest
Rcsearch Statior. innovators from thc Aedal Forcst
Management Foundation, and resource manag-
crs l'roln the USDA Forest Service Pacillc Notlh
\l'est Region. The group proposed a coordinated
effort in ecosystem nranagement research and
developmenl. as well as a mechanism tirr fund-
ing. Based on their work. specific fcdcral appro
pdations were nrade to support ecosystem man-
agement rescarch and development at the thrcc
rcsearch institutions and the Aerial Forest Man
agemcnt Foundation.

Working with nembers ofCongress, the palt
nels emphasized thc nced for expelimeots on al-
ternativc trpproaches to lbrest harvesting and sug-
gested hou, such studies might be implemented
on lederal and statc lands in the Pacific Notth-
wcst. At the same tine, the Douglas Project Coa
l i t ion  r i r  l , ' eu l  e roup o f  in te te . led  hu . i t tes .men
and citizens tr.om Douglas County, Oregon) was
rlso secking funding for a larye-scale study and
dcmonstration on the biologicrl. social, and eco
nomic consequences ol divcrse forest manage-
ment stratcgies.

The l02nd Congress quickly responded. On
June 29. 1992. the House Commjttee on Appro-
priations reported the "Dcpartnent ofInterior and
RclatedAgenciesAppropriation Bill. I 993." which
provided tbr establishment of silvicultural experi-
ments on National Forest land (U.S. Housc of
Reprcsentatives l992). Language in this bill (under
the timber sales section of the National Forest
Systcms appropriation) called fbr ". . . An incrcase
of $1.000,000 in silviculturalexamination. These
funds, along with $ 1,000,000 in base funds to be
redirected tirr this purpose, are to be provided tirr
thc Pacific NW New Perspective Paftners dem-
onsfation program. These funds will be used,
under the joint control of the scientists directing
the program uDder the Forest research program
and the NFS mrnrger. involred. lo support \ci-
entific costs associated with the establishment of
one major silvicultural experirnelt each in Wash-
ington and Oregon, using new tbrestry and land-
scape manirgement techniques."

In the final version of thc Appropriations Act
tbr Fiscal Year 1993. Congress combined tund-
ing requests fiom the Olympic Natural Resoulces
Center and Douglas Project Coalit ion into a S1.5
million earmark, directin-q the Forest Seruice to
conduct dcmonstrations in consultation with the
Pafiners and Douglas Project Coalition. Key con-
pressional members behind this provision included:
S id  Yr rc .  t lL  r  r lhen  cha i r  o l  thc  i rppropr i r t i , ,n
subcommittee which handled Forest Service bud
gets). Norm Dicks (WA), Les Aucoin (OR). Sid
Morison (WA). and Petcr DeFazio (OR), and in
thc Senate. Mark Hatfield (OR).

Developing the Experimental Design

With direction and financial support from Con-
gre \ \ .  p lann ing  fo r  thc  e rper iment  hceun in  c i ] r -
nest. In Dccember 1992, the New Perspectives
Partners' Scientiflc Currdination Team produced
a consensus doculllent on the folm of the experi-
ment. Their design emphasized a broad rangc of
Ievels of green-tree retention \4'ith the patten] of
retention (i.c., dispersed vs. aggregated) second-
ary. The design was similar to that dcveloped
earlier by ONRC, but it contained seven trcat-
ments. Levels ofretention were increased iD several
of fie treatments (e.g., from 12 to 20cl,: and 2:l to
.10%) rellecting federal fbrest land manage$' in-
terests in higher levels ofretention. Twenty hectares
(50 acrcs) was suggested as the minimum treatment
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alra. Numerous fesponse variables wele identi-
f icd including physical. biological, and economic
parameters.

Subsequent analysis indicated that, due to l im-
ited availability offield sites, only six treatments
were possible. Finding even the 180 ha needed
for a singlc rcplication of six treatments of com-
parable forest stands and site conditions proved
difTicult. No suitable sites were fbund on the
Olympic National Forest. originally planned as
the localc tin DEMO in the state ef Washington;
hence the expedment was shifted to the Gifford
Pinchot National Forcst where sites tbr three rep-
lications wcrc ult imately fbund (Aubry et al. 1999.
Halpern et al. 1999). An additional Washington
replicate was sitgd on Department of Natural
Resources Land, largely through the effbrts of
Washington Commissioner of Public Lands Jen-
nifer Belcher and Gifford Pinchot National For-
cst Supervisor Ted Stubblefield. Sites suitable
for four replications ofthe experimcnt were iden-
titred on the Umpqua National Forest in Orcgon.
paftially due to the interests ofthe Douglas Prciect
Coalition: Forest Supen'isor Don Ostby was critical
in this successt'ul sit ing eftbrt.

Next. research forcstcrs at the USDA Forest
Service Pacilic Northwest Research Station in
Olympia. Washington conducted much of the
detailed design work on DEMO through 1993.
A neu' design emerged that incorporated a 1'u11
rangc of rctcntion levels but substantiallv modi-
lled the tr.eatments previously proposed:

Trcdt-
tn(It Descriptbtl
]tt clciucul

)O',t rctnlionin smrll patches oraggregates (=clearcut
u'ith undi\lurbcd palchct

10'i. 209ti ar aggregates and 20t; is dispcrscd rclcn
tion over the remrinirg 80% of the harlest unit
(= \hcllcrwood rilh un(li\luftlrd prrches)

6O.tL creared by cutting sJnall patches occup\ing 20.1
of the xrea and th inning the remainder of the stand
(= group selecr i ( )n \ r i th ih inning)

807 created b) cutling small patches occuf) ing 20t:
0f lhe area (= group selectiur)

l00t/. uncul conrol

Although this design was clearly tied to tradi-
l ion l l  reguncr l t i , ' n  h l r rcs t  p ruc t ice ' .  i t  u r . . , ' n -
fbunded experimentally in that levels and pattems
of green-tree retention varied simultaneously.
precluding thc possibil i ty of ascribing treatment-
level differences to the amount or spatial pattern-

ing of retention. This was viewed as a senous
i . .ue  b)  p r t t ie ipant .  uho u i .huJ  to  \ ) . le rn r i t i -
cally examinc rcsponses to individual tt'eatment
variables. Indeed. a great deal of silvicultural
experimentation can bc criticized for its tbcus on
conparisons of generalized silvicultural systerns.
such as shelterwood and selection. rather than on
systematic manipulation ofa single variable. such
as tree density or spatial pattem ofharvest. Such
comparisons. which typically involve simultaneous
manipulation of several variables, strongly limit
the forester's ability to draw general inferences
irbout the effects ofmanipulating forest slructure.

Resolution of altenative experimcntal ap-
proaches occupied much of the spring of 1994.
Two conceptually distinct approaches were pro-
posed and debated: a comparison of specific sil-
vicultural prescriptions in which several aspects
of retention varied simultaneously (the design
described above), or r systematic compadson of
variation in levels and pattems of retention. In-
pu l  f rom b iomc l r i c ianr  lnJ  qurn t i t r t i r  e  . r  ien t is t .
was crit ical in these discussions. The debate cul-
minated in a meeting on May 2, 1994. Partici-
pants in DEMO made the decision to procced with
a design that allowed lbr clear statistical inter-
ences rcgarding the eff'ects of level and pattem of
green-tree retention (see Aubry et al. 1999). The
treatments includcd: 15% retention, dispersed:
l5% retention, aggregated; :107r, retention. dis-
persed; 407c retention, aggrcgated: 757r reten-
tion, aggregated; and 100% retention (control).

Thc first ti)ur treatments provide for a sinple
factorial comparison of two levels and two pat-
tems of retention. and the last represents an un-
trcated control. The nature ofthe lilth treatment
generated significant debaie. Sone suggcsted oal,
retention (a clcarcut). whereas others pretered a
treatmcnt that represented a high level of reten
tion. This issue was discussed at length. with
National Forest System managers providing the
dec id ing  ro te  io r  75  ;  rc rcn t ion .  A t  i \ .ue  \ \ i l \
whether a clearcut treatment could or should be
applied on National Forest lands (since this pre-
scription was no lon-qer used). as well as a desire
to cxperiment \\ ith higher levels ofretention. The
discomfoft ofmany National Forcst pe$onnel was
accentuated by the knowledge that they had no
control ovef where the oEr retention treatment
would be placed since it was to be randomly as-
signed. Ofcourse. scientists often have used ex-
perimental treatmcnts outside the bounds of
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standard operational practiccs to provide tests of
treatment variables that arc sufflciently extrenre
to detine thc l imits of the responses i.e., to de-
fine the rcsponse surfirce. Ho*evcr, it rvasjointly
decidcd by the managers and scientists involved
in DEMO not to do so in this case.

Even though the original design work lor
DEMO preceded the $ (nt of thc Forest Ecosys
tcm Management Assessnent Team ( 1993), the
final DEMO plan considered the needs of. and
was an appropriate response to. the Nonhwcst
Forest Plan. provicling a rigorous evaluation of
the individual effects of various levels and pat-
tems of green tree retelt ion. As described in the
linal study plan for DEMO. "The DEMO design
is cxpccted to provide reliable and broiidly appli-
cable infornration on thc cl.fucts ofgreen tree re
lentioD in harvest units. as well as inlormation
on disturbancc responses and resource interela-
tionships in managed lbrest stands" (Anon. 1996).
Of course. to ensure the "cleancst" test possible
of the rnain variables of interest (level and pat-
tcrn of green tree retention), some other provi-
r ions  r r l  rhe  Nonhuu. t  I  o re ' t  P lan  le .g . .  rcqu i re -
ments for ripadan buffers) were not implcmcntcd
on the harvcst units. The Plan allows 1br such
deviations whel necessary fbr a scientitic cxperi-
ment of this sort.

Lessons for the Future

DEMO has provided valuable insights into the
init iation, developmcnt. and implementation of
large scale, multidisciplinary research-parlicu-
larly researclr that stcms ftom problems in natu
ral rcsource policy and intimately involves those
charged with its implementation. We hrvc lcamcd
nrun;  le . r , 'n . .  r l rhuuph $e  hur r  on l l  ju . t  com
pleted pre treaonent sampling. with harvesting
underwal at somc locations. These lessons are
nost relevant to public sector projects (such as
DEMO), but thc principles are broadly applicable:

7. A coordinated legislative package. Typr
cally. research is conducted independeDt of re-
source management (although clellr ly intcnded
to address its needs). Efforts like DEMO that rc-
quire explicit interaction betwecn rcscarch and
management and are long-term jn nature will re-
quire eftective enrpowcmrcnt 1o succeed. Specific
legislative dircction is a comnon vehicle tbr this
purpose. Efforts such as DEMO should have: (1)
fu'm legislative or executile authority. (2) financial

authodzation, (3) a policy tiarnework thrt allows
research and management to collaborate ef'fec-
tivcly (e.9.. that allows transfer offunds). and (:[)
clearly articulated objectives covering the entire
duratjon of the program (to ensure stabil ity).
DEMO has evolved through a piecemeal approach
in its iegislative authorization. It has rcccivcd
lunding on an annual basis. but only through nc-
gotiation, and with no assistance in bridging some
of the policy elements that make collaboration
between research and management difficult- Some
of these needs have been paftially mct through
the administrative adoption of a new Memoran-
dum ofUnderstanding by Rcgional Forcstcr Robcn
Williarns and Pacific Northwest Research Station
Director Tom Mi11s.

?^ A well-developed, cleqrl! articulated msn-
qgement structure. Management models with a
clear chrrter and an eft 'ective decision-rnaking
process wil l be most successful. DEMO has been
challenged by ratherdramatic changes rn rts mtn-
agement structure. in part due to conflicts involving
the Federal Advisory Committcc Act (FACA) or,
at least the agenq/'s interpretation of FACA. FACA
resulted in the rcmoval of key university faculty
from dirgct involvement in decisions about the
design or inrplementation ofthc study, includin-q
sorne of the people who were rcsponsible for thc
original congressional direction and fundin-9.
Fortunatcly this did not happen unti l afler the
debates about the experinental design had con
cluded; however, it did mean that subsequent plan-
ning and implementation td)k place without the
direct involvcmcnt of the instigators. Creation
ola Scicntif ic Oversight Committee and a DEMO
Coordinating Group were useful contributions to
thc management structure. The DEMO Coordi-
nating Group has beer critical to resolution of
issues associated with implementation ofthe ex-
perinrent and allocation of resources. Among
various possible approaches would be: (1) early
dcvclopmcnt of a more fomal structure for deci-
sion making and implementation with defined
responsibil i t ies. (2) modification ofFACA (or its
application) to allo\\, continued involvement of
key non-agency personnel in design and irnple-
r l e n l J l i r \ n  r \ l  I h L ' p r , i c c l .  r n d  r . l r l : o n l l n u i l )  i l
personnel administering the project.

3. An fficient research planning process.
Large-group science is extremely difficult to con-
duct. lt requires strong centralized leadership.
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Leadership in the early planning stages of DEMO
wr.  d i f lu 'e  and uneren.  resu l t ing  in  fa r  too  man l
fundamental design changes. Thc level of "de-

mocracy" involved was nearJy fatal. Large-scale,
interdisciplinaq' elperiments that address research-
nanagement issues will be fiaught with many
problcms-some conceptual, others operational.
During the evolution of the DEMO design, con-
ceptual problems included tirndamental disagree-
ments about the inclusion ofa clearcut treatment,
thc undcrlying analytical approach (ANOVA vs.
regression), and the nature and extent of post-
harvest silvicultural treatmgnts (e.g.. weed con-
trol. thinning. orother common stand management
strategies). Operationally. design and imple-
mentation have been challenged by relatively high
levels of variation in pre-treatment conditions
within study blocks and large diff'erences in stand
structure and environment among blocks (Aubry
et al. 1999, Halpern et al. 1999); diff icult ies in
meeting all of the requirements of NEPA; and other
logistical problems that in many cases reflect the
dift'crences in culture between research and re-
source management entities. We have leamed that
r  c le l r lS  des ig r tcd  p l rnn ing  rnJ  dec i . i , rn  p r , ' ce 's
that identifies and addresses potential conflicts
can be used to efiiciently work through these types
of problems.

4. Commitment of lead researchers to the
coordination and planning required for success.
One of the more difficult problems with DEMO
has bccn that key participants have been involved
in many activities in addition to DEMO. While
most have attended to their disciplinary respon-
sibilities effectively, some have been unable or
unwilling to invest the necessary time and eftbrt
lu  en \ure  ( l car  in lc rd r r .  ip l in l r l  cornmunica l i r rn .
On the pafiicipant side, involved scientists and
managers must make aclequate commitments of
time, especially to coordination and communl-
cation processes. On the agency or contractor side,
there needs to be a conrmitunent of adequate multi-
ycar resources. In addition, one or more program
coordinators need to be committed exclusively
to management of the proiect.

5. Ef.fective collaboration between reseerch
and management and among scientists. Effec-
tive collaboration requires a high level of under-
standing by researchers of the constraints of man
agemsnt and v ice versa (see Abbott et al. I 999).
However, basic vocabulary and operating styles

differ between research and managcment, and
between ftderal and academic institutions. Early
planning eftbrts where significant time is devotcd
to institutional and cultural orientation befbre any
substantive research plmning begins will pay divi-
dends. For instance. shoft-term gxchanges ofre
search and management personnel might be pos-
sible, or collaboration night be encouraged during
short, intensive research scssions or workshops.
Recently. the DEMO Coordinating Group has
found bi-weekly conference calls and periodic
group meetings uselul to resolve issues ofexperi-
ment r l  des ign  lnd  t rea t r ren l  i rnp lemenlu l i , . rn .  u '
well as to lacilitate interactions and share phi-
losophies and operational styles. Even with sub-
stantial efforts at mutual understanding and coln-
munication, it is clear that the goals and consfaints
of managers and scientists are going to be difter-
ent and that many decisions wil l represent com
promlses.

6. A communication progrsm. Given the
magnitude of the investment and the impo{ancc
of the issues inherent in large-scale interdiscipli
nary studies, it is essential that there are mecha-
nisms to share basic intbrmation u'ith different
constituencies, including Congress, resource
manage$. and the public. The importance of
ou l reach in  ob ta in ing  in i t ia l  c :  we l l : r \  c . 'n r inu-
ing support for the proiect cannot be overempha-
sized. Possible media include: inlbrmation bro-
chures, annual (or at least periodic) reporting
procedures with publications, symposia, work-
shops, and special presentations 1br managers and
decision makers. Such effons must be strongly
supported by agency administrators at local. rc-
gional, and national levels, however.

Thc problems posed h; large-rcr le er,perimen
tation underscore the need lbr a strong statistical
design and for trcatments that o1Ier major. rather
than subtle, contrasts. Researchers and manag-
eIS must recognize thc advantages and disadvan
tages of heterogeneous ve$us smaller, homog-
enous treatment arcas. Tmditional plant science
and silviculture emphasize small hornogenous
plots. While this approach is valuable in many
respects. it is inadcquate fi)r the study of large
scale ecosystem responses (e.g., responses of widc-
mnglng vertebrates).

7, Sullicient support for data management.
Identification of critical data management nceds,
identif ication of the institutions and individuals
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responsible 1br data nanagement, quality control
and archiving, and allocation offinancial rcsources
l ( r  a .h ic !c  adcqu l te  d r t r  n ranagement  r re  c r i t i -
cal in large-scale ecosystcm research. The scale
of the task is rarely appreciated and decisions as
to the institutions who will undcrtake the respon
sibility are generally not an early consideration
in the design ofsuch expedments. Furthermore.
participants (especially scientists. we think) are
traditionally loath to allocate large percentages
of a prograrn budgct to the data management ac-
tivity. preferring to spend as much as possible in
research i.e., ne* data acquisition. In large-scale
proiects of this type. our experience is that about
20% of the project budget needs to be devoted to
the broad category of data management: docu-
mentation, metadata preparation, quality control
(QA/QC), on-line data provision, long-term
archiving, and lacilitation of data sxchange among
collaborating scientists.

De.pite the,Jitf i cultie.. large .cale erperimen-
tation is necessary to address large-scale prob-
lems and challenges in managemcnt. There are
an increasing number of such enterprises under-
way. Examples include: (1) the Methods ofAf
ternative Silvicultural Systems (MASS) projecl
on Vancouver Island (Arnolt et al. 1995); (2) eco-
systenr managcment studies in the OuachitaMoun-
tains, Arkansas (Baker 199.1): (3) the Silvicul-
hrral Systems Project (SSP) in the State ofVictoria,
Australia (Squire 1992): and (,1) studies on the
BIack Mountain Experimcntal Forest. Califoniaz.
lndeed. there is sufficient interest in such projects
in Canada thtrt a network the Forest Ecosystem
Rescarch Network of Sites (FERNS)r-has been
established to lacilitate exchange of infomration
among rlri,ru' long-tenr .iI ictt lrurrl crperiments.
including organization of a workshop in I 99lJ on
"Long-Term Silvicultuml Research Sites: Promot-
ing the Concept Protecting the Invcstmenl."

The MASS project is focused on regeneration,
\  i l d l i t ' e  h rb i t : l t .  rnd  aes the t ic  concern '  in  rnon-
tane forests on the eastem side of Vancouver Is-
land (Arnott et al. 1995). Thc cost and feasibil
i r ) , ' i  u . ing  \ma l l  pa tch  cu t . .  g reen- l ree  re len t i , rn .
and shelterwood systems arc being compared.
Harvests were performed in 1993. Each approach
has been replicatcd three times within a single
large experimental area; a nearby clearcut and uncut
old'gror,r th block pro\ ide udJil ir,nrl cL'mprri.on\.
The importance of both sufficient funding and
comnitted scientists who are wil l ing to collabo-

rate have been identified in reports about MASS
as key factors in making such pniects success-
ful. MASS has had substantial financial suppofi
fiem industry and government and has incorpo-
rated scientists and students from many different
organizations. including severtrl univcrsit ics.

Several silvicultural experiments are underway
in the central region of the United States. One of
the most comprehensive ofthese is a study of al-
temative harvest cutting practices in mature sho
Ieat p)ne (Pinu.s echinata)-hardw<>od fbrcsts on
the Ouachita and Ozark National Forests (Baker
1994r .  Th is  s lud)  in \o lve .  l . t  har re . l ing  t rea l -
ments (l I panial-cutting methods plus unmanaged
and clearcut controls) replicated four times, each
treatment applied to a l4- to l6-ha stand. Vari-
ables under study include microclimate, tree de
mography, plant community composition. wild-
l ife communities. a hropod and microbial
communities, waters and soils,logging and man-
agernent economics. and scenic quality. Initial
harvesting occurred in 1993; thus, to date only
prelirninary rcsults have been published (Baker
199,1). Nevertheless, the interdisciplinary naturc
ofthe research team is apparent as is abroad rangc
of pafiicipating oryanizations.

Two related large-scale silvicultur l experiments
are underway in the Northern Sierra Nevada of
California. At the Goosenest Adaptive Manage-
nent Arca. an experiment is directed toward testing
alternative techniques to accelerate the develop-
ment of late-successional lbrest vegetation in tbr-
csts which previously had been sub.iect to inten
sive selection harvesta. The harvest treatments
involve contrasting emphascs on retention ofpine
or of large trees and, for the latter. an additional
comparison with and without use of prescribed
fire. The 20 treatment areas (including fivc un-
treated controls) are,10 ha in size. A second ex-
periment in nothem Califomiaat the nearby Black
Mountain Experimental Forest is designed to test
techniques to maintain and enhance the late-suc-
cessional charactelistics of eastside pine forests
that exhibit high levels of natural structural vari-
ability. The two harvest treatments involve re
tention ofhigh and low levels of structural diver-
sityi each treatment is replicated six times with
each I00-ha replicate turther subdivided into equal
arcas with and without prescribed buming treat-
ments. True control areas are not a part of the
experimental design. although some adjacent eco-
logical reserves provide "qualitative" controls.
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One of the earliest of the new generation of
silvicultural experiments was the Silvicultural
Systems Proiect (SSP) initiated in 1986 in the
Australian Statc of Victoria (Squirc 1992). As
originally planned. the SSP and the associated
Value Added Utilization System (VAUS) trial \\, ere
very ambitious in allowing the examination of
ecological and economic altematives across a brcad
range of lbrest types. lnplemcntation was much
more  l im i ted  w i th  e rper imenta l  ha l re . t in !  con-
fined to three treatnents replicated within a single
fbrest t)'pe. Funding constrilints were the major
factorlimiting implementation and adcquatc study
of many important topical areas. The deficien-
cie. uere strrl i . ienl lo lelld inJepenJent re\ ie$-
ers of the project to question whcthcr ". . . the
VAUS Program can meet the . . . Govemment's
[informational] needs. .." (Squire 1992). Even
tually thc silvicultural experiment was abandoned
because ofinsufficient funding. despite a substantial
init ial investnent.

Experiments such these retlect the growing
interest in pr(iects that address large-scale inter-
disciplinary issues in forest ecosystems; they also
demonstrate common approaches and difficultics.
True statistical replication is diff lcult to obtain
and, when achieved. typically involves significant
tradeoffi in site heterogeneity rvithin treated plots
and among replicate sites. Liuge, multidisciplinaq'
teams with members liom a wide array of orga-
n iz l l ion .  r re  t lp ic r l  r r rd  .ub \ t rn t i r l  cornmuni
cation among individuals must occur if projccts
are to succeed. Achieving adequate and depend-
ab lc  [und ing  is  a  re r l  sc r iou .  cha l lenge in  .us-
taining such studies. Even rvhen they address
crit ical inlbrmation needs:ind policv issues, sub-
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slantial invcstmcnts may be lost. as in the Aus-
tralian SSP example.

Conclusion

DEMO was born because ofthe need to evaluate
the scientific basis for some of the newer strate-
gies tbr lbrest management in the Pacific Nofth-
west. especially on federal lands. It has brought
resealchers and managers together in an effbft of
unprecedented propoftion. Through DEMO. both
lhe re:earch rnd the management community are
gainin-q cxpcrience with new approaches to silvi-
culture and resource management. Equally im-
portant, DEMO is paving the way to more effec-
tivc collaboration between research and
management. This collaboration lies at the hear
of adaptive managemcnt, and is essential to the
success ot ecosystem management.
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