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systew :r.a."'lage.Ltent problems are explored. The need for · ntegration of 
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INTE:RNATIONAL CONFERENCE-EXHIBIT 

ECOLOGY IN PRACTICE 

Establishing a scientific basis for land management 

Paris, 22-29 September 1981 

THE BIOSPHERE RESERVE PROJECT: THE UNITED ST!>.TES EXPERIENCE 

St4s~ained productivity is not a static concept, but req'..lires continual adjustment 

of land management methods to reflect changes in social, economic, and ecological 

conditions, as well as the state of scientific knowledge and technological 

ca.:_:.ability. In spite of the United States' relatively low population (221 

million in January 1980), the pervasive effects of this population's activities 

is rapidly creating a nation of the ubiquitous managed landscape, in which 

maintaining the socioeconomic and natural values of lands and waters increasingly 

is a.ccomplished through energy-intensive and high-technology operations. In the 

immediate future scarce energy and mineral resources, as well as ether co~~odities, 

will increase the cost of ~~ny of these operations, and successful efforts to 

sustain productivity may well depend on unprecedented innovation which enables us 

to achieve land management goals with less cons~~tion of these resources . Many of 

these innovations will involve taking better advantage of the characteristics of 

natural ecosystems and species in ways which reduce the need for such costly 

supplemen~s and which are acceptable to the people who use them. 

The biosphere reserves can and should play a significant role in protecting 

the planet's biological diversity, and developing the methodologies, under­

standing, and capability needed for conserving biological diversity as well 

as :rr.aintaining and, v.•here possible, enhancing t..'1e productivity of lands and v.·aters 

~o improve ~'1e h~~an condition. As the only conservation, research, demonstration, 

and training sites designated by ~he world corr~unity for this integrated purpose, 
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the biosphere reserves have a urtique mission, which must he carried cut on several 

levels. First, ~~e reserves must provide scientific ane E~ducational progr~.s 

which provide information and technology to serve the imme~diate, short-term, and 

long-term needs Cjf management in the reserve itself. Specifically, they must 

facilitate the development of cost-effective strategies for conserving physical, 

genetic, and habitat resources, and for enabling timely responses to internal 

and ex1:ernal threats. Second, the reserves must provide information to enable 

balanced decisions on significant resources allocation and m~~agement problems in 

a particular biotic region, and thereby contribute to its ecological, social and 

economic well being. Finally, they must contribute to broad-scale efforts to 

provide new perspectives on problems common to two or more biotic regions and to 

characterize natural and human-caused changes in the biosphere itself. In the 

United States, the biosphere reserves system is making significant contributions on 

the first two levels. However, there have been only limited and tentative efforts 

to achieve the degree of cooperation ~rrtong scientific disciplines, resource managersv 

and institutions required for a successful extraregional o:r global venture. The 

personal and institutional barriers to executing such projects can be formidable; 

yet it is such activities which give HAB its special identity. Our capability to 

plan and implement them will ultimately determine the succ1:ss of the biosphere 

reserve project ~~d the MAB Programme as a whole as a majcJ~ force in promoting 

ha~onious coexistence between human beings and the biosphE:re which supports them. 

The following assesses the development of the Biosphere Reserves Project in the 

United States, with particular emphasis on the problems we have encountered in 

selecting reserves and developing ecosystem research, monit:oring, training, and 

public communication programs in these areas. The assessme!nt is based on available 

historical docur..erLtation on !>'JAB Project 8, scientific li te~·ature involving the 

biosphere reserves, and a recent survey of biosphere reserve personnel to determine 
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the sta~us of activities and pe~ceptions of these personnel on the strengths and 

·wea.~nesses of data bases, facilities, and p~ograms. 

A BRIEF HISTORY OF PROJECT 8 IN THE UNITED ST!>.TES 

Following the UNESCO-sponsored "Biosphere Conference" of Septembe~ 1968 at which 

~he ~~ Progra~m was conceptually launched, and the UNESCO General Conference of 

Nove~be~ 1980 at which it was programmatically established, United States scien­

tists were continually involved in the planning and development of MAB in general, 

and H..~ Project 8 in particular. After MAB's newly established International 

Coordina~ing Council recommended the establis~~ent of the Biosphe~e Reserves Net­

work as one of HAB's project areas, these scientists helped generate significant 

support in the United States, both within the scientific community and in govern-

ment, particularly in the Departments of the Interior, Agriculture, and State. As 

a result, the United States was able to endorse enthusiastically Recommendations 

107-120 of the United Nations Conference on the Hu."tlan Environment, held in 

Stockholm in June 1972. These recommendations underscored the conference's support 

for an international progra..."Tl to establish a "world-wide network of protected areas 

to preserve represen·tative examples of the world's ecosystems." 

Following the Stockhc,lm Conference, the United States participated in important 

international effort!~ in 1973 and 1974 which provided the framework for selecting, 

designating, and managing biosphere reserves (U~SCO 1973, IUCN 1974, Udvardy 

1975). However, the impact of these efforts was cast in doubt by the failure of 

United Nations organizations to fund a 1974 proposal to carry out a six-year 

program to develop the international network. Threatened with the prospect that 

the momentum generateld by the Stockholm Conference might well abate due to lack 

of funding, project proponents realized that its survival might well depend on the 

abili ~Y of the develc,ped countries to take the lead in providing the initial 

financial a:1C. moral support needed to get the project underway. The matte::- was 
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for~ur.ately scheduled as an aqenda item at the Hosea;,· sUir.m.i t conference between 

?residents Erez~~ev and Nixon in July, l9i4. In t~e official co~muni~~e, bo~~ 

nations aqreed to designate biosphere reserves and utilize ~~em_for conducting 

scientific investigations leading to more effective protection of the global 

er.viro~~ent . In t he United States, this Environmental Agreement immediately 

provided a catalyst for translating general support for ~~S Project 8 into 

actual establishment of biosphere reserve sites. 

Following the surn..'T\i t conference, there was considerable en·thusiasm in the U.S. 

for establishing the first biosphere reserves at the third annual ICC meeting in 

Septe:nber l9i4 . To accomplish this, a good deal of work had to be accomplished 

in the three months available . Support from key Federal la.nd managing agencies 

was garnered, in large measure t~~ough efforts of Dr. Jerry F. Franklin, chief 

plant ecologist at the Pacific Northwest Forest and Range Experiment Station of ~~e 

Forest Service (U.S. Department of Agriculture) and Dr. ThElOdore Sudia, chief 

scientist of the National Park Service (U.S. Department of ~'"le Interior) . To 

?remote the effort internatinally, the Department of State cabled u.s. e:r.bassies 

in 25 member countries on the ICC to request that they infc1rm appropriate govern­

ment officials of the intent i on of t he United States to announce the establis~~ent 

of biosphere reserves and to suggest that these countries might also wish to con­

sider designating reserves according to the recently established UNSSCO criteria 

( t;"'NESCO, 19i4). 

Given the severe time constraint, the newly established us-~~ project directorate 

e n biosphere reserves placed emphasis en se l ecting outst anding , securely protect ed 

ex~'Tlp les of the ecosys t ems charact eristic of the nation 's b i ogeographic provinces 

which a~so i l lustrated either a substantial history of monitoring and ecological 

research or exceptional pcten~ial for such activities. It was recognized that, 
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~~aer u~ESCO guide!lines, the ideal ~iosphere reser~e should contain a large, 

strictly protected core zone for ecosystem conse::-vation and long-term baseline 

ecological study , associated with a peripheral buffer zone to provide additional 

protection to the core as well as opportunities for experimental research. Un­

fortunately, it became apparent that few such ideal sites were available, owing 

largely to substantial differences in the m~~agement policies of Federal agencies 

administering cancHdate sites. Large conservation areas, eminently sui table as 

core zor.es, were primarily adrr.inistered by the National Park Service. The 

candidates included some of the nation's finest National Parks--such as Glacier, 

Great S~oky Mountains, Olympic, Rocky Mountain, and Yellowstone. The agency's 

policies did not allow for experimental manipulation of natural ecosystems, except 

in certain limited cases, such as in controlled burning and exotic species control 

progr~~s, where such research was deemed necessary to restore natural conditions 

and processes. ExperL~ental research to enhance productivity and other economically 

beneficial characteristics was prohibited. In addition, the history of ecological 

study in rr~ny of t hese areas was limited. On the other hand, many areas with long 

histories of significant forest and range management research were adrr,inistered by 

the Forest Service and the Agricultural :Kesearch Service (both within the Depart­

~ent of Agriculturr~). Most were relatively small sites within large tracts managed 

for sustained tiriliE'~r or livestock production. Although the experimental sites 

normally included small undisturbed natu:::-al areas, which se::-ved as controls, none 

contained the large: undisturbed areas suitable for conservation of large-scale 

biological diversit:y. However, most had substantial demonstration and training 

progr~~s, and their close association with economic interests and decisionmakers 

in the region were strong factors favoring biosphere rese::-ve status. 

Given these limitat~ions, the Directorate developed the concept of multiple reserves, 

through v:hich large, consen·atior. areas and much sr..aller experimental researcr. areas 
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wo~ld be paired to !ul!ill the multiple purposes of the biosphere reserve in con­

servation, research, and training. 

The United States announced i~s intention to establish an initial network of 

16 biosphere reserves, most of th~~ paired sites, at the I.C.C. meeting in 

September, 1974. It was joined by Austria, France, the Philippines, and the United 

Kingdom, and, shortly later, at a regional MA3 meeting in Mexico City, by 13 Latin 

American nations. During the next two years, the Directo~·ate continued to 

identify suitable sites, which were submitted to the I.C.C:. for official UNBSCO 

designation in accordance with a standard nomination procedure agreed upon at its 

fourth meeting in Nova~~er, 1975. The initial network of 29 biosphere reserves 

in the United States, officially designated in June 1976, included representation 

from 15 of the nation's 20 biogeographic provinces, and paired sites in seven. 

Fron 1976 thr:::mgh 1978, the US-1"-~ Directorate on Biosphere Reserves held five 

regional v.Tcrkshops which brought together scientific and administrative personnel 

from biosphere reserves, agencies, universities, and other institutions for the 

purpose of identifying needs, objectives, and specific projects for individual 

reserves, and f or developing a framework for coordinating t:he activities of the 

reserves at the regional, national, and international levels (U.S. National 

Cor:II!'.i ttee for HAB, 1976, l9i7a, 1977b, l977c, 1978). Sepa:::ate work groups develop-

ed recommendations to enhance the role of the reserves in conservat i on of genetic 

diversity, research and monitoring, as well as education and training; and 

suggestions for corr.pletion of the network were presented. The workshops sub­

stanti a l l y increased understanding of the MAB biosphere reserves pro j ect within 

both t he publ ic and private sectors; and many of the more than 100 recommended 

pro j ects were subsequently implemented by reserve a~~inistrators or carried out in 

the reserves by outside investigators. Xajor initiatives were undertaken to 
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synthesize information on biosphere reserves (Risser and Cornelison 1979) , and to 

develop pilot programs for intes;rated pollutant monitoring (Wiersma, Brown, and 

Crockett, 1978; Brown, 1981). Since 1978, workshops have been held to develop 

separate guidelines for identification and selection of biosphere reserves in 

terrestrial and coastal areas (Fernald and others, 1981; Ray and others,l981); 

to i~prove certain specific biosphere reserve functions, such as long-term ecological 

monitoring (U.S. National ' Committee for ~~, 1979) ~~d public communication (in 

preparation) ; as well as to develop cooperative programs involving biosphere 

reserves in other nations, notably Mexico (U.S.D.A. Forest Service, in preparation) 

and the Soviet Union (Hemstrom and Fra.J.klin, 1981). 

A !"lAB Consortium has been established for the purpose of providing grants for 

problem-oriented E~cological research which furthers the mission objectives of 

three participating Federal agencies and four ~~ Project Dire~ctorates (!"lAB 1, 2, 5, 

and 8). By signing the Consortium's charter, the Federal agencies agreed to fund 

the grant a•..;ards, v.'hich are made annually in arnot:nts of up to $60,000 for 

projects lasting up to three years. In the 1981 fiscal year, $480,000 (U.S.) in 

grants were awarded, supporting 10 projects. The Consortium provides a unique 

vehicle fer the United States to support innovative, relatively long-term, inter-

disciplinary, and often bilateral studies focused on the interrelationships between 

h~uan activities and natural ecosystems--kinds of work which are often very 

difficult for agencies to carry out individually. The studies are intended to 

develop new perspectives on l~~d use a.~d management problems of regional, national, 

and sometimes international importance. With regard to the bilateral studies, it 

is worth noting that the Consortium funds the U.S. side of projects which have 

bilateral support. This distinguishes it clearly from technical assistance 

programs and promo·tes productive scientific relationships to which a substantial 

com.."ni tment exists on both sides. During the last two years, the Consortiu."n has 

=~~ded ll research projects invclvins biosphere reserves. 
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COND!TIO!\!S ~TD AC'!'!VIT:ES IN U.S. 3IOSPP..E:RE RESER'lES 

In order to provide an indication of ~~e degree to which biosphere reserves in the 

United States are fulfilling their purpose, US-!·~.B conducted a surv·ey of program 

~~uagers in July 1981. A q~estionnaire was developed to provide inforoation on 

scientific and related educational activities in each reserve, as well as the 

framework for its management, the relationship between its programs and anthro­

pogenic threats, and its effectiveness as a conservation ~nit. 

The questionnaire was mailed to the reserve manager in ad">"<:a.nce of its actual 

i~plementation,, which was conducted by telephone from US-MP.B's central office. 

The advance mai ling gave the reser~e staff time to gather relevant information 

and assure t hat the most knowledgable individuals were involved. The use of a 

single ~AB surveyor in making all calls helped make certain that respondents had 

a clear and uniform perception of what information was being req'.Jested. The 

survey tec~ique yielded a timely and total response, a l thcugh several calls were 

sometimes required to complete a particular questionnaire. Because the 10-page 

questionnaire was being implemented at the peak of the summer f i eld season, 

telephoning may have saved respondents time. The personal contact certainly helped 

foster a willingness, and even enthusiasm, for participating in an effort which 

might otherwise have been viewed, at the least, as an inconvenience. 

Although the sur.rey methodology was designed to reduce vari ation i ::1 responses, we 

recognize that the respondent's knowledge and perceptions of the reserve's 

resources, problems, and programs can~-and did--influence responses. Nevertheless, 

short of a comprehensive review of each reserve (which US-~AB does not have the 

adr..inistrative staff to execute) , we believe t hat a uniformly administered survey 

provides a reasonable way to assess the overall strengths and weaknesses cf ~~e 

u.s. biosphere reserves as conservation, scientific, and educational resources. 
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Beca~se the purpose of reserve administration is known to have a strong bearing 

or: its use and management, we decided to group t.."'le U.S. ::::eserves for analysis 

i::1to ~wo ca-tegorie:s on the basis of predor.tinant manage.'Tient emphasis. One group 

consisted of sites managed prL'Tiarily for ecosystem conservation, such as national 

parks and monument.s, national wildlife refuges, and equivalent reserves. 

Research involving manipulation is restricted in these areas and is oriented 

toward restoration of natural ecological conditions or, in some cases, efu~ance­

ment of natural fish and wildlife values. The reserves are administered by con­

servation bureaus within the Department of the Interior and private institutions. 

There are also two legislative wilderness areas a~ainistered by the USDA Forest 

SerJice. The 22 reserves in this group tend to be large , averaging 400,000 

hectares in surface area (F.igure 1, Table 1) . The other group is managed 

primarily for expe:~imental ::::esearch oriented toward devel oping improved methods 

for sustaining or 1:nhancing the productivity of managed ecosystems for hum~~ 

benefit. All are <3.dministered by Federal bureaus within the Department of 

Agriculture . The 14 experimental reserves generally are of moderate size, 

av·eraging 18,000 hectares. in size.-

In the following analysis, we present survey results and other information which 

provide perspectiVE! on the effectiveness of the U.S. biosphere reserJes as sites 

for scientific study , education, and conservation of genetic and ecological 

resources. Our objective is to i dentify co::1ditions and trends indicative of 

apparent problems and successes relating to t..~e network as a whole. Individual 

reserves obviously may differ widely from the overall network in terms of their 

strengths and weaknesses, and we do not attempt to assess such differences, 

although particular reserves may be referenced in an i l lustrative context. 



TalJJe l. l·i::~L ir!f:!:; of Biospher:Q_ llecr~r.Y.~§ II! tho Unlted Sta l P.s ~ as of August 1981) 

N~uno or Bo:c;erve 

Aleutian lsl<uKls National 
Wildlife 11efuge 

Beaver Creek E:xperimental 
vlaton:;hed 

Big Bend Hat.ional Park 

SLate 

Alaska 

Arizona 

Texas 

Ca:..;C<1ile llead U~xporimental Oregon 
l~orent and [)cenlc 
nesearch Area 

Central Plains gxporlmental 
Bange Colorado 

Blogeograph:i.c Provlnce 
and Coastal lleglon 
(where applicable) 

Aleutian !Glands 
( Aleutian-North Pacific ) 

Son or an 

Ch:i.huahuan 

Oregonian 
( Oregonian- Tempcrate 
Eas t ern Pacific ) 

Grasslands- short grass 

Ch annel Islanda National 
Park 

California Californian 

Coram Experi mental F'orest 

C:mwoLa Hydrological 
Laborat ory and 
u:xperimental li'orest 

Denali National Pa.r·k 

Desert Experimental Range 

Everglades National Park 

Ji'racer f~xTJerimental Forest 

Glacier Nal.;bnal Park 

Montana 

North 
Carolina 

l'~laska 

Utah 

Ji'lorida 

Colorado 

Montana 

( Californian-Subtropical 
Eastern Pacific) 

Rocky Mountain - north 

Eastern F'orest - south 

Yukon Taiga 

Great Basin - south 

Everglades 
( F'lorldian-Wes L Indian ) 

Rocky Nountaln - south 

Hocky Mountain - north 

Ad rnlnistrator
1 

F'WS 

FS 

NPS 

FS 

AnS 

NPS 

FS 

FS 

NPS 

I•'S 

NPS 

F'S 

NPS 

Area i n 
Hectares 

l,l00,9lJJ 

lll,JOO 

28),21~7 

7,051 

6,210 

7' 41~0 

J,OlO 

2, 185 

782,000 

22,51:3 

566,800 

9,)28 

lj10, 058 

Hanagemen~ 
l!~mrhasis 

C (E) 

E 

c 

E 

E 

c 

E 

E 

c 

E 

c 

]!~ 

c 

Year ller;:ignatecl 
by UNE:SCO 

( D="decUcated) Mlr-:c. --

1976 

l979D 

l976D 

1976 

19'76 

1976 

1976D 

l976D 

1976 

1976 

1976 

19'?6 

1976 

JBP 

If3P 

lBP 

IBP 
L'I'EH 

IBr 
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Table J.. MstJ ng of BiosphQ,ce .[l.Q.G9J:: IiCfi in the UnHeQ,_ States ,~ u( August 1981) - Continued 

Nume of Ho serve 

Great Smoky f1oun tains 
National Pat:'k 

H •• J. Andrews Experimental 
F'orest 

llaleakala Natl onal Park 

Hmw.:i.l Volcanoes National 
Pm·k 

Hubbard Brook I~xp3rlmental 
F'oresL 

Isle Hoyale National Park 

Jornada Ji!x"JX)rlmental Range 

Konza Pcalrie Ilese arch 
Natural Area 

Luqulllo Experimental 
F'orest 

Niwot Hldge 

Noatak National Arctic 
Bange 

Olympic National Pa:t·k 

State 

North 

Biogeographic Province 
and Coastal Hegion 
(where appllcable) 

Cacolina/ Eastern I~orost - south 
Tennessee 

Oregon Sierra Nevada­
Cascade - norLh 

Hawaii Hm·1aiian 
(Insular-InlloPacific) 

Hawaii Hawaiian 
(Insular-IndoPacific) 

New Eastern Forest -
Hampshire northeast 

Michigan Eastern Forest -
Canadian Taiga - transi­
tional (Great Lakes) 

New f1exico Chihuahuan 

Kansas 

Puerto 
Rico 

Colorado 

Alaska 

Grasslands - true 
prairie 

Greater Antillean 

Hocky Mountain - south 

Alaskan tundra 

\vaslllngton Oregonian 
(Oregonian-Temperate 
Eastern Pacific) 

l 
Adminlstrator 

NPS 

li'S 

NPS 

NPS 

F'S 

NPS 

ARS 

TNC 

fo'S 

FS 

NPS 

NPS 

Area ln 
Hectares 

208,/.jOJ 

0
/ "t r\r\ 

1 .LVV 

11, lf.62 

92,934 

),075 

5h, lli.J~ 

78,297 

J' 1~87 

11 ,Jl~O 

1,200 

J,OJ5,200 

J6J,J79 

Manngemen~ 
Emphasis 

c 

r.1 
CJ 

c 

c 

E 

c 

E 

C (E) 

E (c) 

c 

c 

c 

Year TJo~de;uated 
hy UNfo!SCO 

(D=-iledicated) Mif;c, -· 

1976 

1976 

19801) 

l980D 

l976D 

19801) 

1976 

l979D 

l976D 

1979 

1976 

1976 

IBP 
1 'l'[ill) 
.U.LJ!II.l 

IBP 

LTf~H 

IBP 
LT1!:11 



Tah1 l: L l!L:iLing _Q.[_ lli.o..s.lllllll:.!i He..J.:;£ .J:E:J i-Jl Lhe Uf!!Le<l States (1}.2. of August 1981) - Continued 

Name of lle r;erve 

Organ Pipe Cactun 
NaLional MonumenL 

Rocky Noun Lain National 
Park 

Sa11 Dimas Ii;xp) rirnental 
F'orest 

3aJ1 Joaquin Exp3rlmental 
Bange 

Sequoia-Kings Canyon 
National Park 

[) t an.i. slau s-Tuo 1 umne 
E:xr..erlmental F'orest 

Three Sisters Wll<lerness 

University of f-lichlgan 
Biological Station 

Virgin Islands National 
Park 

Virginia Coast Reserve 

Yellowstone National Pad{ 

State 

Biogeographic Province 
and Coastal Region 
( Hhere applicable) 

Arizona Sonoran - typical 

Colorado Rocky Mountain - south 

California Californian 

California 

California 

California 

Oregon 

Nichigan 

Virgin 
Islanrls 

Virginia 

Californian 

Sierra Nevada-Cascade 
- south 

Sierra Nevada-Cancru:le 
- south 

Sierra Nevada-Cascade -
north 

Eastern Forest -
north central 

Lesser Antillean 
( Floridia.J.- West Indian) 

Eastern Forest - north-

Administrator
1 

Nm 

NPS 

FS 

FS 

NPS 

FS 

FS 

University 
of Michigan 

NPS 

east (Vlrginian-HldAtlantic) TNG 

Wyoming, 
Nontana., 
Idaho 

Rocky Mountaln - north NPS 

Area in 
Hectares 

lJJ,278 

106, '(10 

6, 91~7 

1,8)2 

3'-t.J,OOO 

607 

80,900 

h, Ol~8 

6,1)0 

lJ,5ll 

898,JIJ9 

Managemen2 
Emphasis-

G 

c 

E 

E 

c 

E 

c 

c 

c 

c 

c 

Year- De signaLed 
by UNE::::co 

( O=UedlcaLe<l) 

1976 

l976D 

1976 

1976 

1976 

1976 

19'?6 

1979 

1976 

1979 

1976 

Mlr;c. J 

IBP 

IBP 



Tabl e 1 . l.isU..!!JS. of Bionphcre lL~ves in the United ~tate~ (~s ~£ Au~st 1981) - ConU.nued 

Name of Jlc serve 

Pending designation: 

B.ig Thicket tlational 
Pr~::;erve (12 units) 

Guanica SLate ft'01.--est 

1
ALbrevi.ations: 

SLate 

Texas 

J'uerto 
Hi eo 

Blo~eographic Province 
and Coastal Heglon 
(where applicable) 

Au s trori pari an 

Greater Antillean 

l 
Adml.ni.strator 

Nl'G 

PH 

Area in 
Hectares 

Jll-,217 

Manage men~ 
Emphasi.s 

c 

c 

ARS - Agricultural Research Service (U.S. Department of Agriculture) 
BLM - Bureau of Land Management (U.S. Department of the Interior) 
FS - Forest Service (U.S. Department of Agriculture) 
F'WS - U.S. Fish and Wildlife Service (u.s. Department of the Interior) 
NT'S - National Park Servi.ce (U.S. Depa:r..·tment of the Interior) 
PR - ConunonHealth of Puerto Rico 
'I'NC - The Nature Conservancy 

Year DeslgnaLed 
by UNESCO 

(D=dedlcated) 

2 rredominant management emphasis: C = conservation, E = experimental research. Strong secondary emphasis indicated 
ln parentheses. 

JIDP - Hesearch site for International Biological Program, 1965-19'?5 
Ltl'EH - Pilot project site for long- term ecological resea·rch program of the National Science F'oundation, 1980-

'1 
Misc.-' 
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:::n ou:::- survey of the reserves, "'e asked field scientists to give us their perception 

of -:.he adequacy of various scientific activities in t..'1e reservE: to meet the 

present and reascm<:ibly foreseeable needs of scientists and mam1.gers. Activities 

were inventoried according to three broad types of scientific work: baseline 

information (30 .:•ctivities), environmental monitoring (13 activities), and eco­

logical research (39 activities). Each type of work was subdiv·ided into a 

nUI!'.ber of categoJ~ies which provide the bases for analyses. 

Baseline informa1:ion was considered to include the cumulative record of bibliog­

:::-aphies, photography and imagery, collections, resource maps, species checklists, 

enviror~ental data ba~~s, and data management systems available to support 

research and management of the reserve. 

Envirofu~ental monitoring was defined as continuous, periodic, or cyclical measure­

ments of physical and chemical parameters spanning or projecting to span five 

years or more. •ro assess the extent of cooperative monitoring· activities, we 

asked respondents to identify national and international monitoring systems in 

which the reserv•es were participating and the parameters repo:r·ted to the data 

bank, as well as t.o describe cooperative monitoring projects with other reserves, 

regional institutions, or nations. We also requested informat~ion on the nature 

of any development and testing of new monitoring methodologies in the reserves. 

Ecological researc:h was categorized into studies of vegetation and ecosystems 

(19 categories), wildlife (17), and soil ecology (3). Activities included a 

broad range of ec:)system studies as ;..'ell as studies focused at: the community 

and population levels. We asked respondents the same questions relating 

to cooperative act~ivities as for environmental monitoring. In addition, we 

requested infor:nat~ion on fu.'1ding and staffing of the :::-eserve during the last five 
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fis=al or calendar years, as well as on ~~e reserve's scientific and related 

support facilities. 

?or each activity, the respondent was requested first to determine whether the 

ac"t:ivity applies to the reserve, and then to assign ratings to each applicable 

activity based on its adequacy to characterize particular ·ecosystem components 

and to enable natural and anthropogenic effects to be assessed and distinguished. 

In analyzing t~e survey data for each reserve, we calculated index ratings for 

each category as simple ratios of total points received fo:c ~~e activities under 

the category relative to the maximum possible point score :for all applicable 

activities, converted to a 100-point scale. The index ratings were averaged over 

different types of scientific work, a..-ld over biosphere res•:rves managed primarily 

for conservation and experimental research. Tabulations of index ratings for 

each category by reserve are provided in Appendix A. 

Baseline information. Figure 2 shows that although there <~xist some deficiencies 

in the quality of available baseline information and its adequacy to meet exist­

ing and foreseeable needs, a considerable base of knowledgE~ is available for most 

of the reserves. 

Overall, the index rating for experimental areas averaged ~l points higher than 

for conservation areas, which seems to reflect the generalJ.y longer history and 

greater inter.sity of study in these reserves. The index ra~t:i.ng was much higher 

in experimental areas for soil and sediment oaps (32 points: difference) , flora 

and vegetation (17 points), and data storage and management (17 points) . With 

respect to particular activities within the categories, expel=imental areas scored 

dramatically higher in the adequacy of information on veget.ation productivity 

(35 ;:>oints differen=el , soil temperature and moisture (32 points) , and weather 
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) _nde~Ra~in!:l tor ~-a~_:IJ~~e Information in U.S. Biosphere Reserves. 
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data (25 poi!'lts). A strong capability in each of these art:as has been developed 

to support the forest and range research carried out in thl: experime!'ltal reserves. 

ExperL~e!'ltal sites also recorded much higher scores for fl()ristic checklists and 

keys (25 points difference) . We do not have information on the scope of these 

materials in ~1e experimental areas, although we do know from ~~ earlier 

survey (Mack, and others, in press) that checklists in mos1:. of t.."l.e conservation 

areas are relatively complete for vascular plants, but are inadequate for other 

groups. We suspect, therefore, t.."l.at t..~e reported difference could be due either 

to actual deficiencies associated with difficulty in devel"ping comprehensive 

checklists for the much larger consen·ation area reserves, or to an enhanced 

awareness of deficiencies on the part of conservation area respondents because of 

their extensive~ use of such information in research related to species censer-

vation. 

Conservation areas scored strongly higher (by 20 points) only in the geological 

features category, for which scores averaged much higher in all surveyed 

activities--surficial geology, topographic maps, seismic ac:tivity, and unusual 

substrate chemistry. Conservation areas also reported a substantially higher 

average rating for air quality data (by 15 points) , although the average rating 

for the macroclimate category was lower than for the experimental areas. These 

differences may be in part attributable to the need for geological information 

and air quality info~.ation in pl~~ing for development and public use in the 

large conservation areas, most of which are also units of the National Park 

System. They may also reflect a somewhat greater need for these types of data 

in developing programs for conservation, natural history interpretation and 

threats mitigation in large natural ecosystems, than in the smaller production­

oriented experiment sites. 
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?.egardless of their predozr..inant management e1nphasis, the rese::-ves reported 

major inadequacies in l:>aseline inforzr.ation fer wat.er resource parameters. 

Several of the reserves reported no availal:>le baseline information for one or 

~ore activities, and the rr~jority reported that available information for most or 

all activities is either of limited utility in scientific and management applica­

tions, or applicable only in highly specific areas. Very low scores were re-

corded for grou.T'ldwater hydrology, in which only one reserve reported a compre­

hensive data base. The most complete data bases were reported by reserves conducting 

nutrient cycling studies (H.J. &T'ldrews, Hubbard Brook, Great Smoky Mountains, 

and Coweeta) and those having rr.ajor aquatic ecosystem research programs 

(Everglades and the Univ. of Hichigan Biological Station). 

Considering all 10 categories su_rveyed, only 11 reserves had no index ratings 

indicative of a seriously inadequate data base (~25) . ~welve reserves had such 

ratings for one category, seven reserves for two, four reserves for three, and 

three reserves for four or more. Thus, significant gaps exist even for 

reserves reporting a generally adequate information base for most baseline 

information categories. 

The average index :ratings for baseline information were slightll' greater than for 

long-term environ."!!ental monitoring, and much greater than for ecological research , 

in both conservati<~n and experimental areas. The relationship between the index 

ratings for the th:~ee types of work was relatively consistent, whether the 

ratings for the reserves were high or lm,•. This relationship may be due in part: 

to the broad utili ·ty of many baseline information categories in planning and 

r..anagement--a condi tion which encourages funding--and to the fact that such infor­

mation is o=ten collected as a major effort around the time a protected area is 

established by legislation or administrative action. There is also a tendency 

for site adr..inistrators to delay initiation of long-term monitoring and research 
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~~til a particular ~~nag~~ent problem requires them. Lack of emphasis on early 

detection ~~d prevention of adverse changes in ecosystem structure and function 

woul d almost certainly result in deficiencies in these types of work. 

~ong-term envi ronmental monitorino. Long-term environment:al monitoring 

illustrated patterns similar to baseline information (Figt~e 3) .Most of the 

reserves are conducting long-term monitoring of physical c~~d chemical parameters 

of the environment as well as disturbance. Most reserves report substantial 

inadequacies in one or more of the surveyed categories, al~~ough these were 

gene:-ally less pronounced in expe:-i.mental areas, which ave~raged 11 points highe:-

than the conservation areas. Major differences were recox·ded for natural distur-

bances (25 poi nt s higher in experimental areas_), soil tempe~rature (23 points 

highe:-), aerial imagery (20 points higher), weather and a.ir quality data (17 

points highe:-), physical water parameters (15 points highe.r), and land use changes 

(1 5 points higher). Only in ~~e monitoring of seisrr~c activity di d t he conservation 

areas score higher (by 28 points). These results indicate that long-term environ-

mental moni·toring is given much greater emphasis in experimental reserves. The 

Coweeta ExperL~ental Reserve's index rating of 91 for this type of work was the 

hi ghest overal l rating in ·::he survey. 

Although monitoring of water resource parameters ~as viewed as incomplete in most 

reserves, index ratings were generally highe:- than those reported for baseline 

information fo:r nearly all activities, and in many cases substantially higher 

(e.g., an 18 point higher value for water chemistry in experimental areas). The 

results seem to indicate that measures are being taken in many areas to fil l the 

substantial gap s in existing data bases through l ong-t erm monitori ng activities. 

!1cni toring acti vities v.-i th index ratings of 7 4 or higher wt:re considered adequate 

to meet most know"''l or reasona:Ply foreseeable information needs. A large percent-
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1 ndex Ratings fo,r Longterm Environmental Monitoring i1, U.S. Biosphere Reserves 
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age of the respondents rated monitori~g activities in one or more categories at 

this level. The number of reserves (out of 36) reporting such ratings was 13 

for aerial imagery, 12 for disturbance, 11 for macroclL~ate, 4 for water 

resources, ana 6 fer seismic activity. 

The i~tegration of monitoring activities into national and international systems 

was su.bsta.'"'ltially less than expected. Twenty of the reserves administer official 

U.S. Weather Bureau stations which report data to the National Climatological 

Data System, the oldest and largest of the major national enviro~~ental cata 

bar~s. Nineteen reserves are monitoring atmospheric wetfall and dryfall aeposi-

tion as part of the National Atmospheric Deposition Program, which is administered 

by the U.S. Env ironmental Protection agency (EPA). Two are officially designated 

as national air quality monitoring sites, and transmit data to the EPA's National 

Aerometric Data Bank. Seven report information on stream flow, water stage, or 

groundwater l evels to t he National Water Data Systems a~.inistered by the U.S . 

Geological Survey (USGS), and one reserve is a part of USGS's National Stream 

Quality Acco~~ting Network, which is creating a national data bank to character­

ize conditions and trends in stream water quality. No reserves are presently 

participating in ~LP's Global Environmental Monitoring Progra~e. The compar-

abil i t y , utili ·t:y, and cost-effectiveness of many moni tori~g activities in the 

reserves cc"...lld be substantially improved through standardi.zation of methodologies 

and integration into national a.'"'ld international monitoring systems . In view of 

t he large a.~ount of monitoring now being undertaken, opport~~ities are signifi-

cant . 

I nvo l vement of U. S. biosphere reserves in cooperative envi.ronmental monitoring 

pro j ects with regional institutions, other biosp~ere reserves, and other nations 

i s co~fi:1ed pri :r.ari l y to air quality , \vater quality , and hydrological studies . 
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Pe:haps the most comp:ehensive regional effort is the Eve:glades water ma~age­

ne~t project, ~~rough which Federal and local governmer.t agencies have developed 

a coordi~ated environmental and biological monitoring system to provide a frame­

work for allocating south Florida's surface water resources to agricultural, 

urban, and conservation uses. In particular, the project regulates the flow and 

mai~tains the qu;~lity of the perennial sheetflow, which largely determines the 

productivity and diversity of the wetlands and estuarine ecosystems of ~~e 

Everglades Biosphere Reserve. To help assess and deal with known and suspected 

threats related i:o air pollution, the Great Smoky Mountains, Olympic, Organ Pipe 

Cactus, and Sequoia-Kings Canyon Biosphere Reserves are cooperating with a variety 

of gover~~ent agencies and universities in regional air quality monitoring 

projects. The Olympic Biosphere Reserve is also working with other agencies and 

tribal organizations in monitoring strea..'Tt. flow conditions and anadramous fish 

populations in re!gional streams originating in the reserve, in order to provide an 

improved basis for fisheries management. 

Only one cooperative enviro~'Tt.ental monitoring project involving two biosphere 

reserves was reported: an effort by the Rocky Mountain and Niwot Ridge Biosphere 

Reserves to carry out coordinated monitoring of air quality and atmospheric de­

position, in order to provide a basis for assessing impacts on the ecosystems of 

the Rocky Mountains near the rapidly developing Front Range megalopolis. 

Additional monitoring involving paired reserves is being carried out in co~~ection 

with cooperative research projects, which are described briefly in the next 

section. 

ihth regard to bi. ateral monitoring activities, the Glacier Biosphe:e Reserve 

re.ports involvement in a cooperative US-Canada project to evaluate the ramifica­

tions of acid prec:ipitation, which is becoming a serious international environ-

mental problem ove!r much of the industrialized region on both sides of the border. 
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A bilateral pollution monitoring project involving paired biosphere reserves in 

the 'Jnited States (Isle !\oyale and the Univ. of Michigan E.iological Station) and 

the Soviet Union (Berezinsky 1 Sary-Chelekl and Prioksko-Terrasny Biosphere 

Reserves) is being planned under the 1974 bilateral agreement on Cooperation in 

the Field of ~~vironmental Protection. Two joint symposia on biosphere reserves 

have been held, the most recent one in March 1980. The latter meeting resulted 

in agreement on the desirability of cooperation in pollutant monitoring and 

assessment of pollutant effects, as well as in research on ecological succession 

processes. A visit of u.s . scientists to the Soviet reserves to enable inter­

calibration of Soviet and U.S. e~~ipment and initiate the cooperative field 

monitoring and research effort has been agreed to (Sokolov 1981), although its 

scheduling remains to be arranged. 

Finally 1 the U. S. Biosphere Reserves are involved in resea:::-ch and development 

leading to improved monitoring techniques. Experimental mE=thods now being develop­

ed include testing of solar powered units for monitoring hE;avy metal deposition 

(Olympic Biosphere Reserve) 1 satellite telemetry systems and biomonitoring of 

fish reproduction under varjing conditions of environmental stress such as acid 

rain (Great Smoky Mountains Biosphere Reserve) I and experimental three-dimensional 

modelling to enable improved prediction of hydrological and water quality changes 

(Everglades Biosphere Reserves). 

Ecological research. Most biosphere reserves in the United States have a long 

history of ecological investigation. Many have served as preeminent sites for 

carrying out certain kinds of programs. For example, the J'ornada Experimental 

P.ange in Nev.• Hexico 1 an IBP site, has been a center for studies to L."llprove the 

sustainable productivity of warm desert grasslands for more than 65 years. The 

EubbarC. :2rook Experimental Forest is globally recognizee for its contributions 

to our ~nderstanC.ing of changes in the s~ructure ~d flli~ction cf deciduous forest 
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ecosyste~s following ti~ber harvest, as well as in the development of techniques 

for utilizing small watersheds as basic units for ecological study. The Everglades 

National Park has become a leading Jite for the study of the interrelationships 

S[urface wate ... _ and the d.;ve_.,. .. s; ty and product-bet·ween the quanitt:y and quality of 
1 

... ... 

ivity of plant and animal populatio~s in a tropical wetl~~d ecosystem. The 

Lucruillo Exoeriment:al Forest is a wo:Jld center for basic and applied research 
- - I -

on the dynamics of undisturbed and mdnaged forest ecosystems in the humid tropics. 

In fact, somewhat more than helf of l he reserves are carrying out major 

scientific programs, typically devellped over a period of decades, to support the 

improved managemeni: of natural and l-.ipulated ecosystems. Reserves which pre­

sently lack such programs usually hal e a substantial record of individual 

scudies conducted to meet particularl research and management needs. However, even 

the most comprehensive program is in ... luen!!:ed strongly by the particular objectives 

of t;;.e reserve administrator which dltermine the subjects studied and, equally 

important, those n()t studied. These objectives may not necessarily be fully in 

harmony with the mission of the biosphere reserve to provide an understanding of 

conditions, cycles, 

ecosystem level, as 

and directional ~hanges at the population, 

well as the effet ts of human activities on 

com.'lluni ty, and 

them. 

Survey respondents reported major inadequacies in the research programs of most 

of the reserves to provide information needed to support effective science and 

management programs. OVerall index ratings for ecological research in individual 

reserves were in o:r: near the "adequat-e" range (~55) only for a few major centers 

of integrated ecosystem research, nptably Hubbard Brook (66) , the University of 

Hichigan Biological Station (63), H.J. Andrews (60), Beaver Creek (57) and Coram 

(55) . Overall ratings indicative of n~~erous deficiencies (~38) characterized 

15 of t;;.e 20 conservation areas, but only three of t;;.e 16 experimental areas 

(see Appendix A, 7able 3a) . Average 1 index ratings for all major categories of 

researc;, fell in the "somewhat inadefuate" range for the experimental areas and 
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in ~he "l.nadequa~~" range for the conservation ar~as (Fig1.u:-e 4). Average 

ra~ir.gs at or near the adequate ra.."'lge <z.55) were reco::-ded for only six of the 36 

rese=ves for vegetation a.."'ld ecosystem studies, five for wildlife studies, and 

th::-ee fo::- soil ecology studies. Ratings were lower in 75 !~ of the rese=ves for 

soil ecology studies t=:.an for both vegetation and wildlifl~ research, which were 

variable in their relationship. Soil ecology ratings wer(~ at the bottom of the 

inadequate range in all but four of ~~e conservation area!s, but such low ratings 

were reported for only two of the experimental areas. Rat.ings in the inadequate 

range ( ~38) were recorded for all three research categoriE:s in 12 of the conser­

va -=.ion areas, including 10 of the 15 ar~as in t.'le U.S. Na1:ional Park System, 

but in only one of the experimental areas. 

Index ratings for research activit~es w~thin the research categories appear to 

reflec~ the priority of particular lines of investigation in fulfilling t.l-J.e pur­

pose of the reserves. For example, in the production-oriemted experimental 

areas, ratings at or near the adequate range ~55) were re!ported for tropical 

forest resoration and management studies (100), productivity studies (70), silvi­

cul~ural studies (65), succession studies (65) I ecosyst~~ modelling (55), grazing 

irr.pac t studies (55) 1 nutrient cycling studies (55) 1 and the population dynami cs 

of large ma.-nmals (55). In the conservat,ion areas, no activities fell in this 

range, although ratings in ~he somewhat adequate ::-ange (38-63) were repor~ed fo::-

=~=e ecology (50) , t::-opical forest resoration (50) , rare and endangered plan~ (48) 

and anirr.al (45) populations, succession ,studies (48) 1 grazing impact on vegeta­

tion (45) , visitor impact on vegetation (45) 1 exotic species control for animals 

(43) and plants (40), acid precipitation impact studies (40), and the population 

dyna.~ics of l arge m~~als (45) , fish (45), reside~t birds (45) 1 and migratory 

bi::-ds (38) . 
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Ratings were higher in expe:=imental arelas for most acti yi·ties. The survey 

respondents f:=o:m conservation azeas per·ceived a greater dt:gree of adequacy only 

for visitor L~pact studies, exotic species control studies, population dynamics 

of :=are and endangered species, et..iu-.obotanical and ethnozoological studies, and 

genetic resources management studies. ~~1 of 
1
these lines of inquiry rel at e to 

matters of major concern in conservation and public use aJ~eas. It is disturbing 

that these respondents reported average ratings in the inadequate range for about 

half of the major anL~l groups, for all modern lines of E!cosystem study (carbon 

and nutrient cycling, energy flow studies, and ecosystem n~delling), and for 

investigations relating to the detection and assessment of threats from air 

pollution and land use changes. Major deficiencies in these important activities 

provide considerable reason for concern that the support of conservation area 

a&~inistrators for scientific inquiry is insufficient to provide the basis for 

informed management of most of the conservation areas, as they become more 
I 

genetically and ecologically isolated, and subjected to intensifying human influ-

ences in the decades ahead . 

The survey responses indicated that 19 of t:':le 36 biosphere reserves are parti-

cipating in cooperative research at the regional level, ten are conducting projects 
I 

in cooperation with another biosphere rese~ve, and only two are cooperating in bi-

lateral projects, both with Mexico. Conservation and expeJ:imental areas are in-

valved about equally in cooperative acti.jities, which include population, cornr:1unity, 

and ecosystem studies. 

At the regional level, the Great Smoky Mountains and Coweet.a Biosphere Reserves, 

along with the Oak Ridge National :Wabora'bory, form an integ·rated cluster of 

research sites in the deciduous forests of the Southern Appalachian Mountains. 

Cooperation is ::ont:.nuing and extensive, and presently is focused on nutrient 

cycling studies and the ecology of the Eu~opean wild boar. An important project 
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of national scopa involves . the H. J. ~ndrews Biosphere Reser-.;es in t.'le Sierra 

Nevada-cascade bio(:;eographic province which is carrying out coordinated product-

ivity and commur.ity structure studier with biosphere reserves in the eastern 

deciduous forest, (:;rasslands (true Pfairie}, and Rocky Mountain provinces. 

At the international level, the Beavrr Creek Biosphere Reserve in the u.s. and 

La Michilia Biosphare Reserve il"l Mex.f.co are conducting multi-iJ:'lstitutional 

studies o: uoland Pine-oak forests in the Sonoran biogeographic province. 
- '"" I 

On-going activities focus on the dyn~cs of white-tailed deer populations, 

ecological data management, small wafershed studies to improve multiple use 

benefits, and the development of ecosystem models. A joint publication on the 
I 

project is planned . Through this prfject, productive professional relationships 

have been established between scientists in both countries. These relationships 

created a favorable climate for convening a major workshop in April 1981 on wild-
1 

life and range res·earch needs in northern Nexico and the southwestern United 

States. The workshop involved the participation of three US-l1AB project direc-

torates (nos. 2,3 & 8), and brought together scientists and government a&~ini-

istrators concerned with conservation and land management problems in the 

Sonoran, Madrean-Cordilleran, and Chihuahuan biogeographic provinces. The work-

shop resulted in agreement on a numbrr of specific cooperative undertakings in 

wildlife nabitat management, range managem.ent, a1"'l.d technology transfer, and 

establisned a framework for future bilateral activities in the region. Many of 

the workshop recommendations, particularly relating to joint development of 

inforrr~tion systems, are underway. 

~~elve of the reserves are involved in development and testing of new research 

roethodclogies for specific applications, including satellite monitoring of arid 

lands (Desert Experimental P~nge), the beta attenuation method for above ground 

biomass dete~ination (Konza Prairie), native plant recovery metnods (Hawaii 

Volcanoes) , and radio tracking of alligators and crocodiles (Everglades) • 
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I~ 1980, feu= of the reserves (Table 1) received large multi-year gr~~ts from 

the National Science Foundatio~ (NSF) tb establish pilot long-term ecological 

=esea=ch programs (LTER), and two additional reserves arE= now being considered 

for funding. This program focuses on i~proving ~~derstanding of ecosystem 

dynamics, with partir~lar emphasis on tfue pattern and coni:rol of primary 

production, trophic level interactions, I nutrient cycles, organic matter accurnu-

lation, and the effects of natural and antirropogenic disturbances on these eco-

system functions. The LTER program will greatly improve 1~e scope of monitor-
• 

ing and research in selected biosphere teserves. It will also provide for 

improved cooperation among selected sites through a coordinating committee of 

principal investigators to provide conti nuing oversight. This cornr,ittee is also 

responsible fer corr~unicating the study 1results to potential ~sers, thereby 

addressing a co:r.mo~ deficiency in ecolo~ical research programs. The LTER p=ogram 

;,.·as developed following a series of multidisciplinary wo=k:shops sponsored by NSF 

in 1977 and 1978 (3otkin and othe=s, 1977, 1978), and is being planned and 

adtninistered by the scientific com••nunity as ~""l experimenta.l undertaking to develop 

improved methods for cha:::acterizing and eval~ating ecosyst.em processes. Although 

the methodologies and information gene=allly will support improved ecosystem 

management, the orientation of the protdtype studies is scientific rather than 

managerial. The next grant awards, sch~duled for January 1982, should increase 

the existing six-site LTER program to ap~roxi:r.ately 10 sites reflecting a =ep-

resentative diversity of the nation's bibmes. 

Facilities, Staffing and Funding 

Our survey results indicate that a reasonable level of basic facilities to support 

scientists' work are available in most, but not all, o= the biosphere =eserves. 
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?revision of lodging and field station facilities in the reserve itself c~~ serve 

as a major inducement for use of the reserve for scientific study. Twenty-five 

of the 36 reserves can provide lof ging accommoC.ations ~ 28 r.ave permanent field 

stations, including 20 with "dry"
1
lab and 15 with "wet" lab facilities. Most 

reserves have permanent plots for l lcng-term observational and, in the experi-

mental areas and. a few conservatiam areas, manipulative research. We do not 

have information on library and specific data processing capabilities, although 

we know that fa,:ilities exist in ~est areas, but operations vary widely in 

adequacy . 

Figure 5 shows trends during the last five years in the average number of 

scientific staff positions, by education level, for conservation and experi-

mental areas. ~~he results demons1+rate steady improvement in staffing, particu-

larly for masters anc doctoral le.J.el personnel in the conservation areas. 

Staffing generaJ.ly showed small i rtcreases for the exper.L-nental areas, although 

there were mine:: year-to-year vardations in ~~e direction of changes. In 1977, 
I 

9 of the 13 repcirting experimenta~ reserves empl oyed one or more doctoral level 

scientists. In 1981, the number Bad risen to 10. On the other hand, in the 
I 

conservation are~as, such personne~ were employed in 5 of 18 reporting areas in 
I 

1977. In 1981, the number was 12.1 A similar trend applies to masters level 

personnel. The data suggest that, \ even though conservation areas lag far behind 

experimental areas in staffing, co
1
nservation area administra.tors are giving 

considerable attention to the deve\lop:nent of in-house scientific capability , 
I 

presumably to provide information 
1
to help deal with increasing human-caused 

threats to these areas. There is 1an obvious posi-tive relationship between a 
I 

large science staff and high averape index ratings for science programs. The 

seven reserves with the largest scl entific staff (~10 positions) all fall ~ithin 
"the top rated sites (index values ~60). However, although reserves wi~~ small 

I 
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(~3) or :1::> science staffs tended to report low index ratings, there was consider• 

able variation in these ratings, perhaps due to differences in the use of the 

reserves by outside investigators. Thus, it aopears that a large multidisciplinary 
I -

staff capa!;)ility is consistently associated wit.'"l exemplary science programs, but 

that the lack of a large staff does not necessarily assure serious inadequacies. 

Since 1977, the average funding level for scientific study in biosphere reserves 

has increased about 22% in the experimental areas and about 93% in the censer-

vation areas (Figure 6) . The survey data indicate significant growth, after 

adjustment for inflation, in the average budget for the conservation areas 

and a slight decline for the experimental areas. In 1977, experimental areas 

were three times bet~er funded than the conservation areas. By 1981, they 

differed by only a factor of 2. Increasing support by the National Park Service 

for research in the large national parks appears to have been the cause. In 1981, 

no funding was allocated for scientific study in two areas (Stanislaus-Tuolumne 

Experimental Forest and Noatak National Reserve) . =~~ding elsewhere was between 

$10,000 and $100,000 (U.S.) in 12 reserves, $101,000 and $400,000 in eight, $501,000 

and $1 nillicn in four, and more th~~ $1 million in two (H.J. Andrews Experimental 

Forest and Everglades National Park). The six best funded reserves are all 

Federally ad.:ninistered and all receiv,ed high index ratings for overall adequacy 

of their scientific progr~~s. Only the University of Michigan Biological 

Station ::-eceived a higher rating, pre,sumably because of its long history of 

research by independently funded investigators. During t..."le five-year period 

surveyed, three reserves (Channel Islands National Park, Three Sisters Wilderness, 

and Virgin Islands National Park), all designated in 1976, received funding for 

the first time. Although the large differences among reserves limit the value 

of generalizations, the data suggest that a "typical" biosphere reserve in the 

United States has accommodations and laboratory support facilities, supports 
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about eight s~aff positions including 2-3 doc~oral level scientists, and has ~· 

an.."lual science bud~;et of about $300,000 (U.S.). 

F.nthroooaenic Threats and Ef::ectiveness in Conservation 

In 1980, at the reciuest of the Congress, the National Park Service prepared a 

preliminary assessn1ent of the magnitude and extent of threats to units of 

the National Park System in order to provide a basis for developing a systeir.atic 

strategy for their detection, prevention, and mitigation (National ?ark Service, 

1980). Threats were defined as "those pollutants, visitor activities, exotic 

species, industrial development projects, etc., which have the potential to cause 
I 

significant damage to park resources or to seriously degrade important park values 
I 

and experiences." 
I 

The assessment was based primarily on the results of a survey 

of the managers of each of the 326 units in the System. The managers were re-

I 

~~ested to provide information on 76 threats in seven categories: aesthetic, 
I 

degradation, air pollution, exotic encroac~~ent, operations, physical removal of 
I 

resources, physical impacts of visitor activities, and water pollution and hydrology. 

Responden~s were asked to indicate whether the source of each th~eat originates 

within or outs i de t he park, whether the ~~reat is known or suspected, whether 

doclli~entation by scientific study is required, and whether a strategy for address-

ing the threat is included in a management plan. 

The survey results indicated a wide range of threats of both int~rnal and external 

origin, affecting all types of ecosystems. The greatest number of threats--~early 

twice the systemwide~ average--was reported for large natural are~s more ~~an 4,000 

hecta:=es in size. Disappearance of surrounding buffe:= zones due 
1
to "external 

encroachment" was cited as a major influencing factor. The 12 I:I.'!P1S-administered 

bios::,:>he:=e :=eserves e.xisting at the time of the survey reported a.n
1 

average of 36 

threats, nearly three times the servicewide norm. The :=esult was considered to 

:::-e:lect the g:=eater capability of these a:=eas to cetect and evaluate threats 

because of the existence of s~stantial monitoring and resea:=ch capabilities, and 
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susgested that many threats in other a::-~as may have been overlooked. The fact t...l)at 

about 75% of the servicewide total of reported threats wa•; considered to be inade-

quately documented by research would seem to support this conclusion• 

In o::-der to obtain up to date information on all biosphere! reserves in the United 
I 

States, the ~~ survey utilized the NPS format, but included only those threats 

having their principal potential impacts on natural ecosystems, rather than 

visitor experiences. Information was r~quested on 49 th::-e~ats in all of the 

categories used by NPS except for aesthetic degradation. Table 2 provides an 

overview of the extent to which each of the surveyed threc:Lts was reported as a 

kno~n or suspected problem in the biosphere reserve network. The ::-esults show 

that the threa.ts affecting the reserves are many and widespread, and that t."'le 

majo::-ity of reserves in the network is affected or potentially affected by two 

or more threats in each category. For 82% of t."'le t."'reats, a known or potential 

problem was indicated by a greater perc~ntage of conservation than experimental 

areas. Much sreater percentages of the conservation areas (~20%) reported 

threats for the majority of operations qatego:=ies; illegal collection of bio-

logical and archaeological material, vis,itor-caused soil erosion a."1d wildli::e 

disturbance; exotic ai"limals and plants; and water quality impacts f::-om sewage, 

toxic materials and oil spills. Most of these differences appear to reflect the 

I 
:::tanasement emphasis on visitor use in the 15 national park system areas, resulting 

in a higher probability of impacts associated directly with visitor activities, 

and development and park operations rela'ted to these activities. Here f::-equent 

reports of exotic species problems may be a function of the much la::-ger size of 

t hese areas, and possibly a heightened awareness of such proble:::ts by conservation 

area respondents. Site-specific data clearly show that the differences in threats 

from oil spills were due to the much large:= n~~er of coastal sites in the con-

servation area group. A sreater percentage of reporting experimental areas 

' 
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applied to only nine ~~reats, ~~d substantially greater percentage (~20%) only 
I 

for h~~ting and logging--both activities which are not legally permitted in ~~e 

conse~ation areas. 

Not only are more threats reported for conservation areas, but a greater 

percentage of the reported threats for all categories are being addressed 

through a science or management program ~'1an in experimental areas (Figure 7) • 

The increased attention to threats applies to internal and external, as well as 

documented, suspected, and known but documented threats. :cntergroup differences 

exceed 30% for all categories except air pollution, which is being addressed by 

a realtively small and about eq>..lal percentage of reserves in each group. The 

regional nature of this problem and the difficulty of addre~ssing it through 

programs within the reserves may be a contributing factor i.n the much lower per-

centage of conservat.ion areas reportedly addressing these t.hreats. 

The overall survey results suggest that, although science programs are rated as 

much less comprehensive in the conservation areas, they are much more likely to 

be focused on detection and assessment of anthropogenic ~~reats than in experi-

mental areas. The growing number and seriousness of such threats, and the 

increasing awareness of this trend by conservation area a~inistrators, has most 

likely been responsible for rapid closing of the gap between conservation and 

experimental are.as in terms of staffins and funding for sciE;ntific study. 

The conservation areas differ widely in the l evel of anthropogenic threat to which 

they are, or may be, subjec-ced. We rated each reserve based on the status of 

reported threats, with declining rating values being given t:o known and scientif-

ically docunented threats, known but ~~doc~~ented threats, suspected but un-

documented threats, and threats not presentl:y a problem, in that order. On this 

basis, we determined that the reserves recei'v·ing t.'l.e highest: ratings--and there-



iOO 

00 

8) 

!: 
= 
~ 
~ 70 
-= 
~ 

~ i &l " 0 I<? 
0 ?; Q " .. 
"' 

.: 
:£) ~ Q 

~ ·.:; 
Vl 

~ ~ 
0 -; 40 ... a:l 
Q 

Q --.., 
; 30 :.. 

ZJ 

10 

FIGURE 7 -39-

Status of Scientific Doc:umentation for Reported Threats to U.S. Biosphere Reserves 
------

Air 
Pollution 

Exotic 

En::rcachment 
Operations 

Pn~icai -­

Rerroval of 
Resources 

---------
THR=.AT CATEGORY 

Visitor · 
Pnysical 
~~ 

(8) 

Y.later Pollution 
and Fl~ 

D Ex~rimental 

Research keas 

"total riUm~r of dccumented threats 
reponed for 20 conservat ion areas. 

• • total rumber of doa.:mented threats for 
for 16 ex~rimental areas. 



-40-

fore the most potentially ~~eatened--were, in order of decreasing ratings: 

Everglades, Glacier, Sequoia, Rocky Mountain, Yellowstone, zmd Great Smoky Mountains. 

These reserves are particularly affected by urbanization and visitor-related 

impacts. The lowest-rated reserves, in order of decreasing ratings were: Isle 

Royale, Vi:::gin Islands, Konza Prai:::ie, Noatak, and the Aleutian Islands. All of 

these are in remote areas and support low to very l ow levels of visitation. The 

:::ating values for all conservation areas are summarized in Appendix Table 4. 

We asked respondents to evaluate the effectiveness of the reserves in providing 

long-term protection of ecologically significant units of the earth's surface, 

and in protecting particular groups of piants and animals. The results are 

depicted in Figures 8 and 9. 

Most of the resources surveyed were viewed as effectively protected in the 

reserves. As expected, ratings tended t0 be highest for ecological units which 

are frequently included completely within the reserves, suc:h as watersheds, 

mountain masses, lakes, and islands. Because most of the E:xperirnental areas 

were established to protect watersheds f0r experimental usE:, it is not surprising 

that these units received very high ratings for this group.. Large-scale units, 

such as airsheds and estuaries, which typically extend well beyond reserve 

boundaries, received lower ratings . For 'biological resourc:es, effectiveness 

ratings were higher for resident than for migratory wildlife, and higher for 

small t han large animals, as expected. Protection was considered generally 

effective for animals. Fish--increasingly affected by acid precipitation, 

competition from exotics, and water pollution--were given tne lowest rating in 

the experimental areas, and second only to wide-ranging mammalian predators i n 

the conservation areas. 
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The respondents 1 pe~rception of tr.reats and the degree to which their reserve 1 s 

scientific activities are focused on addressing them appear to be associated 

with their views as: to the effectiveness of ~~e reserves as conservation units. 

The experimental area respondents rated their reserves as considerally more 

effective in conservation than the respondents from conservation areas. This 

occurred for all ecological units except for estuaries, islands, and lakes, and 

for all biological groups except small mammals. Even airsheds and wide-ranging 

predatory m~~ls were considered more effectively conserved in the experimental 

areas~ 3ecause their research often deals substantially with threats, conser­

vation a=ea respondents are probably more keenly aware of anthropogenic influences 

which L"!tpinge on conservation effectivness, and thus may be more incluned to 

assign lower ratings. However, in view of the inadequate level of documentation 

for most threats, i ·t is impossible to determine from the survey whether the low 

ratings for the conservation areas reflect actual conditions or merely a 

heightened sensitivity to potential problems. 

Regardless of the rE~asons for the discrepant results, it is clecu- t..l)at improved 

guideposts for evaluating the effectiveness of protected areas in assuring long­

term conservation a1~ the ecosystem, species, and population levels are urgently 

needed to provide a basis for management. 

Professional Trainir:£ 

Profesional traininsr is an important f~~ction of nearly all u.s. biosphere 

reserves. The amount of activity is considerable, and occurs about equally in 

conservation and experimental areas. Of the 36 biosphere reserves, 26 are being 

used i~ varying degrees for undergraduate, ~•d 30 for graduate, instr~ction. 

Reserves located nea.r major universities, such as the Central Plains, Great Smoky 

Mountains, Coweeta, and Everglades Reserves, are used extensively in conjunction 
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wi-t..'"l regular academic curricula. Others, such as the Luquillo Reserve, provide 

specialized instruction for visiting scientists and reso~~ce managers. TWenty of 

the reserves are sites for training programs to improve t he scientific and 
I 

reso~ce management capabilities within administering government agencies, and 

three are planning to implement such programs. Si xteen sr.1pport pr ofessional 
I 

workshops, conferences, a."ld symposia on a regular or periodic basis, and fo~ 
I 

more are planning to initi ate such activities in the fut~re. 

Bilateral activities with other nations , are poorly represE:nted in the professional 

training pros-rams of U.S. reserves. Only five sites : C011leeta, Hubbard Brook, 

Jornada, Halea.~ala and Olympic, report ongoing traini ng programs involving other 

nations. The Luquillo Biosphere Reserve is widely recognized as an important 
I 

center for training in tropical forestry, and has provided training i n the past 

and plans to do so in the fut~e. Fo~ additional reservE~s--Big Bend, Isle Royale, 

Beaver Creek, Cora.~, and H.J. Andrews--anticipate future i ni t iation of bilateral 

cooperative activities involving Mexico, Canada, and the USSR , i n conj~"lction with 

broader programs of scientific cooperat~on. 

Public Co~~unication 

Biosphere Reserves can play an i::\portant role in fosterinsr publ ic awareness of 
I 

environmental problems and the role of science in addressing them. They can also 

help promote public recognition and support of ~~ and ~~e effect ive use of 

biosphere reserves as focal points for qomestic and global cooper ation to ass~e · 

sustained conservation of biological resources. 

The biosphere reserves in the United States are major cent .ers f or publi c communi-

cation. I n many of the experimental areas, considerable co~~unication focuses on 

t he reserve's scientific and management progra.~s, and how ~~ey are contributing 

to imprc• .. ·ed mar-.agement practices to redUice adverse em·ironmenta l impacts and 
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increase the productivity of managed ecosystems. Some activities are of an 

extension service :nature, and oriented toward meeting ~~e needs of foresters, 

cattlemen, farmers, soil conservationists, school groups, and other special groups. 

The numbers of visitors to these reserves is not large, and the multi-faceted 

public communication programs characteristic o: most of the conservation areas are 

generally not available to them. However, our survey respondents indicated t.~at 

although only aboui: four experimental reserves in ten discuss ~AS, these visitors 

are nevertheless, c~out four times as likely to find out about MAB and its concerns 

than visitors to the conservation areas. 

Most of the conservation areas are national parks and monuments, and use a wide 

variety of media, :acilities, and activities in public communication. In 1980, 

these areas received 27 million visitors, an immense population which is largely 

uninformed about ~~B and its concerns. 

Only 10% of the conservation areas provide public communication on ~~3 (38% for 

experimental areas) . About 30% of these reserves address global environmental 

problems to some det;ree (about the same as for experimental areas) ; 65% discuss 

regional or national problems (vs 44% for experimental areas), 70% comm~~icate 

information about science activities in the reserve (vs 63%), and 95% provide 

traditional interprE:tation of the reserve's natural history (vs 69%). Four 

::-eserves--Fraser, Scm Dimas, Stanislaus-Tuolumne and the Virginia Coast Reserve-­

report no public con~~~ication activities or facilities. 

These data suggest t:hat major opportunities are being missed to comm~~icate infor­

mation about interactions between h~~an activities and natural ecosystems; ~~d to 

link activities in the reserve with problems of regional, national, and global 

importance. The facilities and capabilities are al::-eady in place in most of the 

conservation, and many of the experimental, areas to t~~e advantage of these 
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oppor<;:unities. For example, 75% of the conservation area.s display a bronze 

biosphere reserve dedication plaque, but--as only 10% provide communication on 
I 

V.AB--the plaque probably generates more confusion than en.lightment. Nine';:y per-

cent provide instruction to local school groups, 85\ conduct ranger walks and 

a.""ld talks, 85% have visitor centers providing literature distribution and sales 

as well as audiovisual presentations (55% exhibit the designation certifi cate in 

a visitor center, but again presumably wi~~out explanation); 65\ provide trail-

side e~~ibits and 25% provide exhibits and displays in a visitor center; and 

finally, 35% give lectures from time to time on man-biosphere interrelationships. 

!-lost respondents expressed reservations about the effecti·veness of their public 

communication program in conveying information about ~~ biosphere reserves, and 

interrelationships between h~~an activities and ~~e biosphere. About 70% of the 

conservation and 77% of experimental area respondents rat,ed the reserves progress 

as less than effective in the areas. only 7 reserves ratted their program as 

effective and only 2--Isle Royale and Yellowstone--as very effective. A surpris-

ing 97% of the respondents felt that guidance from ~~ would be of potential 

or definite value. 

A recent US-V.AB workshop on public communication in biosphere reserves revealed 

that reserve perso~~el are often uninformed about v~;B, biosphere reserves, and 

their rol e in dealing with national and global problems. A better informed 

reserve staff was viewed as key to more effective public c:o~~unication. The 

workshop produced a set of guidelines, in question-and- answer format, to help 

reserve administrators develop public co~~unication progra~s , and reached agree-

ment on a nurrber of reco~~endations, some wi t h potential clpplicability inter-

nationally. A few of these are: 

*Increase training and dissemination of informat:ion to biosphere reserve 

personnel through visits to the reserves by K;B personnel. 
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*Provide for wide dissemination of t."-le public co:mmunication guidelines 

to the biosphere reserve network. 

*Develop ~~ illustrated brochure describing the purpose and accomplish­

ments of MAE's biosphere reserves project for distribution to the public. 

*L~prove recognition by identifying the site ' s biosphere reserve 

status on all entrance signs; provide interpretation of this status 

wherever the dedication plaque or designation certi:Eicate is displayed; 

and briefly explain t.~e significance of biosphere reserve status in 

orienta·tion materials provided to visitors. 

*Edit the UNESCO-MAE slide tape on Project 8 to improve suitability for 

general audiences, and provide an opportunity to include material on 

the par1:icular reserve in t."lle prE::sentation. 

*Develop travelling and duplicatable exhibits on global, national, and 

.:::-egional environmental problems and t."lle role of science (and Kn.B) in 

addressing them, for use in t.'1e reserves. 

*Utilize~ national public interest groups, as well as local organizations, 

to disseminate information on ~AB Project 8 and its activities. 

*Identify biosphere reserve status in publications relating to the 

reserve, and assure keyword reference. 

Policies and Plans Relatina to Biosohere Reserves 

In the United States, the biosphere reserve designation is applied to legally 

protected sites, a:nd has no legal protection in its own right. The fact that 

biosphere reserve status entails voluntary rather than legal obligations has been 

a positive factor .in obtaining the initial support of administrators for desig­

nation. In most Ci:ises., the existing legal controls applicable to protected 

natural area.s, par1:icularly those in Federal ownership, are adequate to assure 

that the purposes of the biosphere reserve are fulfilled, provided administrators 
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make a reasonable effort to do so th:::-ough development of policies and plans in 

accordance with their existing legal authorizations. 

~o determine whether such a reasonable effort is being made, we asked survey 

respondents to indicate whether policies and plans have bee.n developed specifi­

cally for biosphere reserves in the areas of research, resource management, 

training, visitor use, public communication, and conservation of gene pools. 

The results indicated that the biosphere reserve designation is having a much 

greater influence in experimental than in conservation area.s. The percentage of 

the reserves having policies relating to the reserve activi.ties ranged between 

63% and 81% for the experimental areas for all activities except conservation of 

gene pools (44%). Comparable figures for the conservation areas ranged between 

0 and 10%. Administrators of experimental areas were also more likely to have 

developed plans reflecting biosphere reserve status, although the differences 

here were somewhat less. Reserve-specific guidance was most likely to be provided 

for resource management (81% of experimental and 40% of conservation areas) , and 

research (69% and 40%), and substantially less likely for visitor use (50% and 20% ) u 

public co~~unication (38% and 25%), and conservation of gene pools (31% and 20%). 

The greater recognition of biosphere reserve status in ~~e plans ~~d policies of 

experimental area a~~inistrators may be due to the similarity between the manage­

ment objectives for these areas and the purposes of biosphere reserves, particu­

larly in research, demonstration, and training. Most of ~,.e experimental areas 

are research subunits of large production-oriented forests and rangelands, and 

biosphere reserve status strongly reinforces a pre-existing mission. Thus, the 

designation was presumably understood, accepted, and brought to bear on planning 

and policy making. Application o: the biosphere reserve designation to ~~e entire 

area was, in most cases, l ogical, as the entire area was used in a manner promot­

ing the purpose of the reserve. 
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On the other hand, applying the biosphere rese~1e designation to entire units of 

the National Park System may have contributed to the present lack of influence 

the designation presently has on bureau plans and policies. The Ir'.ission of t.l)e 

national parks is a dual one of conservation and public use, the latter receiving 

a much larger share of the bureau's budget and personnel allocations. Wnen most 

of the reserves were designated in 1976, research an~ resource management 

activities played a relatively small role in park operations and were oriented 

primarily to meeting the immediate or short-term .needs of ma."'lagement. A new 

designation, emphasizing these activities on a long-term basis over the entire 

park, did not reflect the prevailing managa~ent priorities in most of the designated 

areas. A recent c 1~nference on public comm~"'lication in biosphere reserves revealed 

major misconceptions about the significance of biosphere reserve status existence 

in this nureau tod;ay. A widely held view is that the designation merely records 

the global significance of some of the nation's finest national parks. Viewed in 

this context biosphere reserve status is ~"1likely to have much impact on policies 

and plans. It is possible that designation of alternative boundaries for the 

reserve involving less than the entire park, or perhaps areas inside and outside 

the park, might have improved the impact of the designation by redirecting the 

geographic focus of attention. 

Whatever the causes:, biosphere reserve status itself does not seem to determine 

program activities, and the management identity of the biosphere reserves in t.~e 

United Sta ::es appea.rs to be deteJ:I:~.ined primarily by agency missions. 

SOV.:.E FUTURE D!?.ECTIONS 

Our experience with the Udvardy system of biogeographic classification (Udvardy 

1974) has been generally favorable, particularly when used in conjunction with 

the selection of a single reserve or reserve cluster within a large geographic 
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area. However, the boundaries of the classification units do not always precisely 

reflect the variations in climate, susbstrate, physiography, and vegetation which, 

are the most influencial in controlling ecosysta~ struct~~e and function at the 

regional level. For this reason, systematic review of th1: ecosystems of a 

particular biogeographic province for ~~e purpose of biosphere reserve selection 

often re~~ires adjustment of the province boundaries to fit the present state of 

knowledge regarding these ecosystem controls. 

Although the Udvardy system provides a reasonable basis f"r biosphere reserve 

selection in terrestrial areas, we believe that opportunii:ies for refinement 

should be pr~sued. Because of its greater degree of biogE:ographic subdivision 

and growing use by land management agencies, the recent classification system 

for ecoregions, developed by Bailey (1980), shows considerable promise as a 

straightforward procedure for defining and mapping major E~cosystem on t.'"le basis 

of a synthesis of current knowledge. However, we believe t.'"l.at any revision of 

the system now in use should await the results of intensive on-going interagency 

texting of this and other systems. 

More urgent attention needs to be given to the matter of biogeographic classifi­

cation in coastal regions as the Udvardy system is not suitable for use in these 

areas. To develop a basis for coastal biosphere reserve selection in the United 

States and its territories, the US-MAB Directorate on Biosphere Reserves convened 

an expert panel in 1980, under the chairmanship of G. Carleton Ray. Major tasks 

included developing a working definiton and classification system for use in 

selecting reserves in the coastal zone. The panel agreed to define the coastal 

zone as having a terrestrial boundary "defined by (a) the inland extent of 

astronomical tidal influence or (b) the inland limit of penetration of marine 

aerosols within the at.~ospheric boundary layer and including both salts and 



-51-

rr.a:::-:..ne ae:::-oscls, whichever is grea~e:::-" and a seawa::::-0. li.-nit "defined by (a) ':he 

outer extent of the continental shelf (approxi.-nately 200m depth) or (b) ~~e 

linit of U.S. te:::-ritorial waters, whichever is greate:::-." This definition includes 

onshore, nearshore, and oceanic ecosyste~s controlled by maritime -'I • an... mar:..ne 

influences. An easy to use two-dimensional classification system was ag:::-eed 

upon which identifiE!S twelve coastal regions based on terrestrial-nea:::-shore ~~0. 

oce~~ic characte:::-is1~ics and 17 widely recognized ecosystem types based on abiotic 

and biotic cha:::-acteristics, which are potentially represented wi~~in ~~e coastal 

regions. The class i fication system, which is similar in general structure to 

others developed for conse:::-vation purposes (Ray, 1975; Cowardin ~~d others, 1979), 

is now being tested on an experi~mental basis in selection of biosphere reserves 

in the Carolinean-Se>uth Atlantic Coastal Region. 

J._l though the lands a.nd waters within the coastal zone are included in nine 

biosphere rese~;es, the selection criteria for most of ~~ese areas were applied 

p:::-imarily to terrest.rial resources. For this reason, most of the u.s. coastline 

will re~uire scientific review ~o deter:nine the most qualified coastal areas for 

no:rd.nation as biosphere reserves under the 1974 u~"ESCO criteria. 
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Se!ectio~ Criteria 

T~e u~;.ssco-UNZ? Task Force w~ic~ developed ~~e 1974 criteria fer selection of 

~iosphere rese~~es recomme~ded that the conservation mission of ~~e biosphere 

reserve be focused at ~~e ecosyst~~, rat~er ~~e species level. Sites illustrating 

the maximum representation of the ecosystems of a partic1·llar biome, minimal 

evide::1ce of hur:'.a."1 :::~anipu.lation, and a high degree of eff,;ctivenss in conserving 

the diversity of life forms within the reserve are to be favored. The presence 

of unique features, such as ~"1usual numbers of rare species, are regarded 

as secondary considerations, except in instances where w~ique areas can ~e 

justified as biosphere reserves on the basis of extraordinary research potential 

or the value of their genetic material. Of particular i.Iaportance was the task 

force's recognition t~at a single reserve may be inade~~ate to protect a rep­

resentative diversity of the natural ecosystems of a part.icular biogeographic 

province and that natural ecological variation should dictate the nwr.ber of bio­

sphere reser;es required. 

Our recent experience in the U::1ited States suggests that, when a good level of 

ecological infor=~ation exists, the need to select a relat.ively large m.1.-nber of 

sites to obtain a representative diversity of ecosyst~~s will·be obvious from the 

start of the selection process. For this reason, new us-Y~~ guidelines encourage 

the selection of biosphere reserves consisting of nultiplE: sites, ~.,d specifi-

cally allow a n~ber of such reserves, normally not more than four, to be 

established within each province. US-!v!.AB' s recent nominat:ion of the 12-site 

3ig Tr .. icket !lational Preserve in east Texas exemplifies this trend. 
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The multiple site bi osphere re.se:::ve, linking individually qualified ecosystem units 

under the sa.."ne or different administration wi t.."lin a single biosphere reserve 

designation, helps •~ssure a level of ecosystem representation not normally 

possible with singlE~ site reserves in the classical tradition, or though the 

cluster concept--est;ablished at the initiation of the u.s. network--whereby 

separately designatE!d conservation areas and experimental areas under different 

administrators are paired within the same province. 

As stated previously, the classical biosphere reserve has been difficult to 

establish in t..~e United States because of policies of administrators which 

li~mit the availability of large core zones or which preclude the conduct of 

experimental research. The cluster concept was a reaction to this limitation, 

and attar.pted to alleviate the problem by providing for large-scale conservation 

and experimental manipulation in geographically separate but ecologically similar 

areas (I.U.C. N. 1979~ Johnson, W.C., and others, 1977). It has enabled the 

incorporation of experL~ental research areas with long histories of monitoring and 

research into t..~e :network, thereby fulfilling a major purpose of the reserves in 

developing improved Jnethods for sustaining the productivity of natural ecosystems 

for hw~an material and economic benefit. 

By providing for much greater ecosystem representation, t:'"le multiple-site concept 

further strengthens 1:he U.S. network, especially in conservation . The great 

majority of t:'1e sites in such reserves will be minimally disturbed ecosystems, 

sufficiently expansive to facilitate ecosystem-level research. Many of the sites 

are expected to be acur.inistered by non-Federal goverr~ental agencies or private 

...... -· l.ns~...l.l-U~..o~ons. Some will have a substantial history of research in part of t..~e 

protected area, but nlany will illustrate only a potential for such work. This 

should not be viewed as a major limitation, as we believe it is important to 
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designate qualifying areas while ~~e opportunity to do so remains available. 

It is also worth noting that new U.S. guidelines allow for periodic review of 

biosphere reserve boundaries, and provide for boundary adjustments, and the 

addition of sites under the multiple-site concept, as required to fulfill the 

purposes of the reserves. Unique areas, degraded landscapes especially suitable 

for restoration research , traditional human use areas, and other sites of excep-

tional research ~,d educational value could be considered in such reviews for 

integration into the larger reserves. 

Although it is difficult to predict the ultimate size of the U.S. network, it 

is clear that protection of a representative diversity of major ecosystems will 

require designation of several reserves in most, if not all, selection areas. In 

many cases, the individual reserves will themselves consist of two or more sites. 

A not unreasonable average of three reserves per biogeog:raphic province and one 

per coastal region would yield a total U.S. network of 72 units, or about 

twice the size of the present system. 

Selection Procedures 

The US-MAE Directorate on Biosphere Reserves has developed new guidelines for 

selection of biosphere reserves (Fernald, E.A., and other:s, 1981; Ray, G.C . , and 

ethers, 1981) , which provide a. systematic approach for id!:mtifying candidate 

sites, sumrrarizing relevant infor.rr~tion, evaluating sites relative to UNESCO 

cri teria and reco~~ending nominations. 

The cornerstone of the procedure is ~, ad hoc multidi sciplinary panel of 

scientist s and resource managers possessing preeminent knowledge of t he eco-

systems of a parti cular biogeographic province. The panel normally consis t s of 

four to seven members, representing land managing agencies, universi ties, and 

other institut ions, as appropriate, to develop balanced pe:rspectives on the 
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qualifications of candidate sites. The panel has considerable flexibility in 

identifying the factors to be used in describing and comparing the ecological 

features and conditions of candidate sites in a province, as well as the format 

for displaying this information. However, once these factors have been agreed 

upon, a disciplined procedure assures a high degree of objectivity and consis­

tency in rating ;:md selecting sites. The panel uses its discretion in determin­

ing how the identified factors will be considered in evaluating candidate sites 

against UNESCO criteria; it also has considerable latitude in adjusting the 

bo~~daries of the biogeographic province, and in sudividing the province into 

ecological regions for selection purposes. Specific guidance for carrying out 

these functions is not provided. However, our lirr~ted experience in testing ~~e 

new guidelines indicates that well-informed panels can readily reach agreement 

on the basic framework for selection. 

In identifying site:s for evaluation, panels are urged to consider not only sites 

which appear to sat:isfy all UNESCO criteria, but also sites which, while obviously 

deficient in one oz· more respects, may provide opportunities for creating a fully 

adequate biosphere rese=ve through linkage with one or more other sites to form 

a multiple site reserve or reserve cluster. 

Once the candidate ~~ites have been identified and the f::amewo::k for selection 

developed, panel members prepare descriptive factor su."l'::naries for those sites 

wit~ which they are most familiar. These su.~ries involve the numerical scoring 

of certain factors based on the quality of the factor, or alternatively, an 

indication of whether a particular facto:: is present or absent. The descriptive 

factor summaries, along with supplemental information and ~~alysis, are then used 

by the panel to evaluate the sites relative to L.or..TESCO criteria. 
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The procedure for evaluation i:1volves the rating of each site, or group of s i tes, 

relative to five criteria, which are weighted according to their relative impor­

tance in selection. Representative diversity at ~~e ecosystem level, a single · 

criterion combining the two closely interrelated essential criteria established 

by tJNESCO, is accorded the greatest impo~ance (weighting factor 10), followed 

by effectiveness as a conservation unit (3), naturalness (3), education and 

research value (2), and uniqueness (2). A five-point rating system is used 

consistently to record the extent to which each site satisfies each criterion. 

The total site rating score is the sum of the products of the rating for each 

criterion and the weighting factor for the criterion. The maximum possible 

score is 100. 

The procedure operates as follows. An initial meeting of the panel is held to 

reach agreement on the framework for selection. Following this meeting, individ-

ual panel members obtain information on candi date sites and prepare sit e 

descriptions, which are forwarded along with appropriate s~~porting information 

to other panel members. Based on this material, all panel members rate each site 

using a standard evaluation form. A seco~d meeting is then held, at which the 

individual evaluations are discussed and an attempt made to arrive at a consensus 

on the ratings to be assigned to each site. If the panel Ci:>.nnot reach a con­

sensus, the individual ratings are averaged. As a general rule, sites receiving 

the highest ratings are recommended for nomination. However, the ratings are 

intended to be used as an indication of site qualificat ion, ra~~er than the sole 

basis for nomination . Thus, sites satisfying one or more criteri a to an ex­

ceptional degree may be given extra weight in eval uati on. Simi larly , a l ess wel l 

qual i fied site i n an otherwise unrepresented ecosystem type may be favored over a 

bet-cer qualified site in a ecosystern type , represented by several candidates. 
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Upon completion of the selection process, a report documenting the rationale for 

site selection and including all descriptive and evaluative materials is sub­

mitted, along wiu1 site nomination forms, to the US-MAB Directorate en Biosphere 

Reserves. The DiJ~ectorate then reviews the report and recommends nominations 

to the U.S. National Committee for tt..AB, which obtains the site manager's concur­

rence and a statexnent of intent to pursue three general goals: 

*to encourage~ multidisciplinary scientific studies leading to improved under­

standing, management, and use of natural and m~~aged ecosystems; 

*to coordinate systematic planning for scientific, educational, and 

resource management activities in the area; 

*to avoid undertaking or authorizing actions which would significantly 

impair t he value of the reserve for research and educational purposes. 

Once these assurances have been received, the Committee forwards the nomination 

to the Internation,al Coordinating Council for action on designation. 

Based on the results of preliminary testing, the procedure seerRs to work well in 

the United States, where a sufficient level of ecological information is usually 

readily available t:o support comparative analysis of sites. Its application in 

situations where information gaps are large remains to be deteL~ined. However, 

the use of ad hoc pxpert Panels to develop nominations by consensus would seem 

to be of universal value in improving the objectivity of site selection • 

.l1.s suming the availability of adequate funding (about $ 5, 000 U.S. per selection 

area) , the review of each of the 20 biogeographic provinces and 12 coastal 

regions in the United States, and substantial completion of the biosphere reserve 

net:work, should be possible by 1984. 
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Development of Scientific Caoabili-=ies 

A rrQjor impediment to the effective use of biosphere reserves is a lack of a 

compendium of summarized information on each reserve's past and present scientific 

activities as well as its facilities, data management cap~~ilities, ~~d institu­

tional interrelationships. 

Such a basic reference is invaluable in orientation of the reserve's scientific 

and management personnel, and in encouraging interinstitutional cooperation and 

use of the reserve by outside scientists. It also can se~re as a vehicle for 

soliciting the broad involvement of the scientific community ~~d other institu­

tions in assessing the adequacy of the reserve's data base:; and activities, and 

in enabling the administrator to develop a cost effective program for meeting 

both long-term and short-terrr, needs for information. Finally, by creating a 

permanent ~~d comprehensive record of the history of scient:ific activity in 

the reserve, it helps assure that previous knowledge is bre>ught to bear in the 

development and testing of scientific hypotheses, and that continuity of data 

bases is maintained. 

In August, 1980, a prototype study was initiated in the Great Smoky Mountains 

Reserve, utilizing an existing consortium of federal land n~naging agencies and 

universities. 

In the first phase of the study, an annotated bibliography for the reserve and 

its immediate vicinity was prepared. Using these references, a summary of the 

scope, methods, and importc:mce of previous work on particular topics was 

developed and forwarded to authorities on the ecosystem of the region, who 

were requested to supply additional references and to revise the summaries as 

necessary. These individuals were also asked to recommend, from their disci­

plinary points of view, actions needed to make existing scientific programs 
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!!':Ore effective in characterizing ~'le s":ructure and function of t::.e reserve's 

ecosyste:!'.s, and. in e.nabling t::.e aC..""..L.""listrator to detect and. deal wi t.."l adverse 

ch~~ges in a tL~ely and cost effective rr~""lner. 

Reco~endations were synthesized and a revised report sent to selected reviewers 

who made substantive reco~endations based on the earlier material. An inter-

disciplinary workshop was t.."len scheduled, bringing toget.."ler scientists, the 

reserv·e adu~nistrator, and other goverr~ental agencies to identify ~""ld prioritize 

needed actions, with particular attention given to identifying opportunities for 

cooperation with other agencies ~~d institutions. 

The overall effort. i:nvolveC. more than 90 scientists a.""ld provided a fra.~ework for 

developing a phased, bal~""lced science program for the biosphere reserve. Because 

the assessment's fo:::ma.t provides for easy updating , its value should continue in-

. - . . .... , cerl.nl.-.e-y. We beli!;ve this approach provides a highly e!fective, and relatively 

inexpensive way to p::omote improved scientific and educational use of biosphere 

reserves, i:r.proved cc)ordination at all levels, and more -:=fficient expenditure of 

limiteC. research funds. Similar assessments are sc::.eduled during t.."le next year 

in four additional rE~serves. 

Genetic Resources P:::-otection and Manaaement 

US-~~~. in association with various Federal agencies, is cosponsoring two rrajor 

workshops dealing with genetic resources. The first of these, scheduled for 

~Zove:r..ber 1981, is in~c-nc·e~-· ~o a·eve_,o~_ .~e--spa_c~-'ve on .... nQ ~ro~ , - · , · · - - .... ....... - ~-.~..- ::' - .... em o= a;ec-~n~ng 

glo~al gene~ic diversity. Specifically, it will b:::-ing together scientists, resource 

mange:::-s, and agency a~~nistrators to assess t::.e causes and rragni tude of tee p:::-o~lem; 

i~s eco~o~i=, social, ecological, anC political ramifications for the u.s. ~~d ot~e~ 

co~ntries; ~he sta~us of institutional c~pabilities, anc tee effectiveness of exist-

ing ~.S. po:icies i~ dealinq wi~h ~he proble=. 
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ini~iatives to promote comestic and international efforts to mainta~~ biological 

T~e second workshop, scheduled to be helc in Washington, D.c. from Au;us~ 9-13, 

1982, is intended to provice new perspective on t.-.e poter:ltial for managing the 

genetics of biological resources, with principal emphasis: on the world's temperate 

zones. It will address problems in managing wild animal ~~d plant populations as 

protected areas become progressively more isolated due to ch~~ges in peripheral 

l~"'ld use and human activities which interfere with histor·ical patterns of gene 

flow. Topics will include species declines and extinctions, the follr:.ding of new 

populations, the merging of separated populations, ~~d maintianing the natural 
; 

diversity of populations and taxonomic units. The workshop will identify gaps in 

our knowledge, and develop recornnendations for interL~ rnanag~~ent practices that 

could be i~plemented ~ediately, as well as for future study to provide a basis 

for mitigating adverse conditions and trends ~"'lo~n to be occurring or ~"'lticipated 

in protected areas. Finally, the workshop will explore possible avenues for multi -

disciplinary, multiinstutional, ~"'ld multinational cooperation in addressing 

problems of biological resources m~~agement in a world vastly different from the 

one in which many of the protected species evolved. Emrni:nent authorities in basic 

sciences, including botany, zoology, biogeography, system.~tics, and genetics, as 

well as applied fields, including wildlife management, livestock ~"'ld agricultural 

genetics, horticulture, and silviculture, will provide t..'fl~:.ir perspectives to ~~ 

auC.ience of resource ma.~agers, policymakers, ~~d represen·tatives from interested 

organizations and foreign governments, with the objecti ve of bringing relevant 

infor=~tion from diverse fields to bear on more effective managa~ent of biol ogica l 

resources i n a rapidl y changing wo:::ld. ,J ~e proceedings "'ill .oe published i.7~medi-

at~ly following ~•e workshop to enable the greatest possible do~estic ~"'ld inter-

:-,ational t=ar .. s!e= of info=t:".at.ion. Gove~nner.t and pr~·.Jate sect:::= responses to t...~:..s 
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At ~~is ~~itir.g, four ?ederal 

agar.cies ~~d 12 scienti=ic and conservatior. organizations have agreed to cosponsor 

complementary to ~~ese 

workshops will be a major ~-;3 publication on the cultural signific~~ce of ~~e 

world's natural gemetic resources. ?repared by Margery Odlfield and scheduled 

for publication in 1982, ~~is work summarizes a wealth of practical info~tion 

to support global efforts in genetic conservation. 
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CONCLUSIONS 

The United States' network of biosphere reserves now contains 36 units, totalling 

9 million hectares, and representing 16 of its 20 biogeographic provinces and 5 

of its 12 coastal regions. At the present time, it is largely a Federal system, 

and contains many of the world's foremost national parks as well as some of its 

most significant sites for forest and range management research. All site admin­

istrators, whether Federal or private, have the capability and ~~e intent to 

provide long-term protection. Scientific and educational activities in the 

reserves are extensive ~~d increasing. Budgets and professional staff, while 

not adequate to meet expanding needs for management information, are growing, 

although this trend is most evident in the large conservation areas which are 

increasingly perceived to be jeopardized by numerous and severe an~~ropogenic 

threats. Several of the reserves are major centers for the study of the dynami~s 

of natural and disturbed ecosystems, and four have been selected as sites in a 

multiyear pilot program to develop and evaluate integrated long-term ecological 

monitoring methodologies to characterize the causes and effects of ecosystem 

changes. By any standard, the network is making important contributions in con-

servation, scientific study, education, and training, and is furthering each 

of these major functions of biosphere reserves. 

However, the results of a US-MAB survey completed in August 1981, when viewed 

along ~ith other information on the biosphere reserve network, reveals deficiencies 

both individually and collectively in u.s. biosphere rese:~es: 

1) Ecosvstern reoresentation. The biosphere reserve network does not vet contain 

a reoresentative diversitv of the nation's ma'ior ecosvstems. Although most bio­

geographic provinces are represented in the network, exist:.ing reserves t ypically 

contain excellent examples of only a few ecosystems, and ;~dditional sites will be 

required in most provinces. 
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!n coastal regions:, deficiencies are greater, and only a few re~ions contain 

adequate ecosyste:n representation. A systematic review of each province and 
I 

coastal region is required to assess ecological variability, and 

representation of qualified sites. A reasonable estimate of th~ 
assure adequate 

size of the 

network at complet.ion is 72 sites, or about twice the existing number of reserves. 

I 
Many of the reserves will consist of multiple sites under the sre or different 

administration. 

2) Effectiveness in conservation. An objective basis for asse~sing and comoaring 
I 

the effectiveness of biosphere reserves in conserving ecoloqica.j!..lv siqnificant 

areas and taxonomic units is not available. In our survey, scifntists in small 

experimental areas gave their biosphere reserves higher ratings than scientists 

in large conservation areas for effectiveness in conserving evefYthing from wide­

ranging predatory mammals to airsheds. These same respondents ~lso considered 

their areas substantially less threatened by anthropogeni c infl~ences than did 

conservation area scientists. Although greater sensitivity to ~~eats as a 

result of the rese i~rch experience of the latter group may have ~een implicated, 

the results underscore the difficulty in determining how well tl)le conservation 

mission of the bio:sphere reserves is being achieved. A major i'ternational 

initiative is need~:!d to develop widely applicable methodologies 1 in this 

critically i mportant area. 

I 
3) Scientific Studies. Our survey revealed a very high variab~lity in the pre-

ceived adequacy of the reserves' scientific data bases and acti~ities to meet 

present and reason<~ly foreseeable scientific and management neJ ds. 

reserves report many comprehensive activities while o~~ers indi4ated 

work i n numerous areas. I 

I 

Some 

inadequate 
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Experimental areas were rated more adequate th~~ the much larger conservation 

areas for 53 of the 82 activities surveyed, presumably a reflection of their 

generally longer histories of scientific study. Work in conservation areas 

focuses heavily on assessment of anthropogenic t.l-treats t'l natural ecosystems. 

Newer lines of integrated ecosystem research, such as nut~rient cycling and eco­

system modelling, are poorly represented in these areas. Experimental areas 

tend to receive higher ratings in activities strongly related to assessing or 

improving the productivity of managed ecosystems, including most of the activities 

in which conservation areas show very poor representation. Although activities 

in the two groups of biosphere reserves are often compl~lentary, they are not 

often integrated, even for reserves in the same biogeogrcLphic province. '\ofuere 

integration occurs, it tends to involve only one or two aLctivities. Participation 

in seven domestic and international data banks is low. Most reserves participate 

in not more than two of these systems. None are involved in UNEP's Global 

Environmental Monitoring Programme. The survey suggests t:hat most of the reserves 

are, for practical purposes, essentially autonomous study units. 

A few of the study areas stand out as very poorly represemted in the network as 

a whole: aquatic ecosystems, soil ecology in conservaticm areas, wildlife 

genetics, air pollution impact, and ethnobotany. Lack of information in these 

areas could i.'!lpair the capability of the reserves to cons:erve genetic resources 

~~d habitats in the face of increasing human-caused threaLts. It is of interest 

to note that, of 793 reported known or suspected threats,--an average of 22 per 

reserve--only 271, or about 34%, are being addressed through scientific study. 

These results underscore the potential scale and diversity of new initiatives 

which may be required to provide for informed management in the future, as well 

as the exceptional opportunities for comparative study. To provide a framework 

for identifying these initiatives, the National Park Service has initiated 
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preparation of comprehensive compendia of infonr.ation on scientific data bases, 

activities, and facilities for several of its biosphere reserve areas. These 

documents, i n st~ndard format, provide a basic reference for use by scientists 

and managers , and developing the most cost-effective long-term science program 

for its reserves. 

4) Linkages 

Michel Batisse (1981) has emphasized that the success of MAB may well depend on 

its ability to caz:ry out projects which provide perspective on global or broad 

regional problems. He has stressed the desirability of developing regional net­

works of integrated pilot projects through which significant field studies with 

research, demonstration, and training components, provide the focus for coopera­

tion at the domestic and international levels. As ~~·s permanently protected 

sites for carrying out baseline and experimental study, the biosphere reserves 

should play a key :role in this mission. However, a few noteworthy initiatives 

notwithstanding, the biosphere reserve network in the United States is not con­

tributing vecy effE~ctively in this area. 

The problem seems t~o be due in part to the fact that the U.S. reserves do not 

have an independent~ m~;agement identity. Lacking their own legal protection, the 

biosphere reserve depends on the surrogate protection provided by the admin­

istrator's authori t .ies, policies, and regulations. Their purposes thus 

tend to be achi eved only to the extent they promote the administrator's rr~ssion. 

Because these missions are sectorial, the biosphere reserve programs tend to be 

directed toward limited objectives relating to a particular site, region, or area 

of .:.nquiry 

The n~ber of l inka9es among the programs is disappointingly small. Our survey 

revealed that, of the 36 U.S. reserves, 23 are involved in on-going coope:::-ative 
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moni~oring or research with aregional institution, 14 in 1;ooperative domestic 

undertakings with another biosphere reserve, and only trx<ae in international 

proj ec-cs. Many of the linkages are focused on a single a<::ti vi ty. Insta.11ces 

of integration of demonstration and training into these p:~ograms are substantially 

less than the n~~er of reported projects. 

Increasing use of biosphere reserves as focal points for domestic ecological 

research, as well as Federal efforts to develop and stand.~dize resource inventory 

and ecological monitoring methodologies, should contribut1a to improved domestic 

coordination. International coordination of reserve activities will present a 

more formidable challenge . 

A major streng~~ of MAE l i es in its ability to serve as a catalyst for building 

productive relationships between scientists in different nations possessing common 

research interes~s. It is at the level of the individual researcher where 

enthusiasm for such cooperation is likely to be greatest ;=.nd the least enc'l.ll't'.bered 

by political constraints. We believe ~~at the MAE Consor-tium, developed in the 

United States to award grants to domestic researchers for projects which simul-

taneously furt.her the goals of participating t'.A.B Projects (1,2,5, and 8) and 

governmental agencies, provides a useful institutional model for encouraging these 

professional relationships. In using this .t>lAB institution to fund the U.S. side 
of pro j ects which are also acti vely supported by governments or instutitions 

in other countries, U.S. agencies are able to support high priority domestic 

research and at the same time obtain, at little or no cost, the benefit of the 

additional perspective generated from complementary work on a simi lar problem 

elsewhere . The partici pating nation receives the same benefit . The peer review 

process used i n grant evaluation provides considerable assurances of the quality 



-67-

and utility of the bilate~al resea~ch efforts. The success of biosphere reserve 

linkages wil l depend on the extent to which they can be demonst~ated to contribute 

to the missions of reserve administrators. Such projects as the US-Mexico range 

~~nagement and wildlife conservation research effort involving the Beaver Creek 

and LaHichilia Bi osphere Reserves are providing the necessary evidence, but many 

more such proj ect~s are needed. Improvement in information flow among reserves, 

wi~~ emphasis on those in ecologically similar regions, and the development of 

institutional support for bilateral projects would seem to be appropriate areas 

of priority consideration for the Ecosystem Conservation Group. 
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SUMMARY OF RESULTS OF A StJRVEY OF BIOSPHERE RESERVES 
IN THE UNITED srATES 

August 1981 

Table 1A• Index Ratings for Baseline IrSormation Cateeories 

categories 
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P~eutian Islands NWR (c) 2.5 25 25 0 19 42 55 62 19 0 32 

Beaver Creek Ell (e) 100 .50 100 7.5 69 75 tOO l.i4 50 100 72 

Big Bend NP (c) 25 25 0 .50 25 33 3.5 88 .50 25 39 

Cascade Head. EF (e) 100 29 100 75 62 92 75 l.i4 56 7.5 61 

Central Plains ER (e) 50 29 75 50 50 7.5 65 19 44 .50 47 

Chan.11el Islands NP (c) 100 33 100 2.5 38 50 80 88 44 100 58 

Coram EF (e) 75 21 75 100 67 25 65 25 3t 7.5 44 

Coweeta EF (e) tOO 83 7.5 75 94 .58 70 56 62 100 74 

Denali NP (c) .50 t7 7.5 50 62 .50 40 62 38 2.5 43 

Desert ER (e) 7.5 0 .50 50 8t 67 60 7.5 42 .50 49 

Eve::-gla.d.es !'it' (c) 7.5 96 7.5 .50 7.5 67 80 62 81 7.5 78 

Fraser EF (e) tOO 4 75 .50 t2 42 .50 25 .56 .50 3.5 

Glacier 1"1' (c) .50 46 75 25 56 50 60 31 38 2.5 47 

Great Smoky Mountains 11' tOO 62 tOO 100 75 58 5.5 69 62 50 67 
(c) 

H. j. ~~::-ews EF (e) 100 71 tOO 75 81 75 75 67. 62 7.5 74 

1-c,.. ' . . .J.. h- ~ indicated as (c) conservation or (e) experimental h ~-eaofi\~nant- managemen ... emu. e.s .... s 2(' . . . . - . .J.. 1 - . . received for all activities X 100 - researc . 
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total possible points 
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Table 1A• Index Ratin~s for Basel"ne T~~o~mation Cate~o~ies (Contir~ed) 

Biosphere Reserve 

Haleakala NP (c) 

Hawaii Volcanoes NP (c) 

Hubbard Brook EF (e) 

Isle Royale NP (c) 

J ornad.a ER (e) 

Konza Prairie RNA (c) 
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Sa.n J oaqui!l Ert (e) 

75 

75 

75 

50 

100 

100 
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Vir~nia Coast Rese~e (c) 

Yel lows-t-one NP (c) 
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75 

75 

CategoriE~s 

58 75 75 69 75 '?0 

17 50 50 50 50 50 

75 100 75 50 58 65 

38 75 25 75 67 '15 

17 100 75 81 50 130 

50 100 75 81 50 130 

54 100 75 88 92 90 

46 75 50 25 75 90 

21 75 0 69 25 30 

33 100 50 50 50 35 

46 50 50 25 50 30 

46 100 50 62 58 40 

46 75 75 62 33 65 

25 100 75 62 75 90 

8 100 50 56 42 50 

100 75 38 0 45 

25 75 25 44 50 50 
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33 50 50 25 25 20 

25 75 50 94 42 65 
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75 50 50 

94 24 25 

38 88 50 

44 44 0 
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88 38 0 
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58 100 100 

69 56 75 

56 69 25 

50 56 25 
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A~uatic Ecosystems 
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Bottom mor?hology of aquatic 

features 
Physical para."llete:~s 
Surface hyd.rolcgy 
Water chemistry 

Distu:::-bances 
Human-caused C..istt~bance 

All 
~ese-.res 

34 
44 
48 
39 

h~stor.r 68 
Exotic spscies (i:tcl. diseases) 44 
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Y .. a:::s 67 
P:::-~uctivity h5 
S"t::'..:'::.:lre 0: 'rege~~a.:.ic!'l 63 

Index Ratinzs 
Conservation 

A-reas 

48 
25 

35 
42 
45 
45 

65 
45 
70 
52 

52 
60 
42 

60 
60 
65 
JO 
55 

Ex;e :rirne:1tal 
A.,.eas 

35 
28 

32 
48 
52 
32 

72 
42 
75 
55 

60 
68 
48 

85 
68 
70 
I" ~ 

0) 

72 

.53 
64 

57 
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.d .. c-:i ,_,.i ties ~li tr.; n Baseli!le 1r:;~ l'}.,..!':".ation Cc::te;:-o.,..:..es 
(co,.-.; ,..,,,.,,.;} 

......... _ ... '-4._;....1. 

!n::iex R::t.:~ !"=-s 
All Cor.ssr.rat:i.or.:. E:x;e!'imental 

Geologic Features 
Seisn-ic activity 
Su=ficial geology maps 
Topog=apJ:"Iic maps 
Unusual substrate chemistry 

!v'..a.croclin:a t.e 
Air q_t:ality 
Soil temperatu_~ and moisture 
\leather data 
Vet. fall/d_~ fall che~~stry 

~ ?.ese~es 

4J 
66 
92 
24 

0 No baseline ir£o!'ffiation is available. 

A~as P..~S!:~ S 

65 ~J. 
.!...,. 

75 55 
95 88 
JO 16 

45 JO 
28 60 
65 90 
40 42 

25 Available infor~ation is outdated or ve!'Y limited, and of ver; little 
utility in scientific and rrar..agement _applications •. 

50 .~.'r.,.ilable information is incom;>let.e, often va!'iable in q_uali ty, and. wi t.h 
scientific and. ma.nage!:lent applicability only in ri.ghly sp;cific areas. 

75 Available ir~ornation is somewhat incomplete, gene!'ally of good quality, 
and with scient.i!'ic and management applicability in seYe!'al areas. 

tOO P.vailable information is ccmp!.-ehensive, of gooi-tc,-excellent quality, 
and with scientific am management ap:plicabil!. ty i .n mar:y areas. 

~ . 
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Table 2A. Index ~~ for Lon~-term EnYirorunent.al Moni toriM 

1 Biosphere Reserve 

Aleutian Isl~~ds NWR (c) 

Beaver Creek EW (e) 

Big Bend NP (c) 

Cascade Head EF (e) 

Central Plains ER (e) 

Channel Islands NP (c) 

Coram EF (e) 

Coweeta EF (e) 

Denali NP (c) 

Desert ER (e) 

Everglades NP (c) 

Fraser EF (e) 

Glacier :N7 ( c ) 

Great Smoky Mountains h7 (c) 

H. J. And.rews EF (e) 

Haleakala NP (c) 

Hawaii Volcanoes NP ( c:) 

25 

100 

50 

75 

50 

25 

25 

50 

25 

75 

100 

50 

50 

25 

92 

31 

44 

25 

31 

Categories 

42 

100 

50 

75 

50 

100 

25 

25 

42 100 

50 50 

92 100 

25 

88 

25 

31 

75 

69 

25 

58 100 

50 

25 

33 

67 

92 

50 

25 

50 

75 

50 100 

31 

6? 

50 

56 

44 

56 

75 

83 

50 

50 

62 

67 

50 

75 

62 

50 

31 

42 

58 

40 

46 

57 

92 

46 

50 

6? 

41 

36 

73 

75 

41 

40 

1":).,.. ' . . ( ) ( ) • _ ea.onunan't management emphasis: c c onserva ti on or e experimental research. 
2composi te rating: t1Jtal "Doi !'lts .,..ec:t ved X 100 

'tO~~~ poss~o e po~n'ts 
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Table 2A. ~ Ra':.in&::s for Long-te.,..m Envi.,..onnental Nonito.,..inz (Continued) 

Categories 

>, 
ta ..;..> >< 

t' Q) ..-i Q) 
0 > a Q) 1-l ta ..-i Q) 

QO "'< Q) ..;..> ..;..> ..-i bO 

~ '5 0 0 ttl s:: 
ta s:: ttl = Q)..-i 

..-i ~ ttl ...-! ..;..>..;..> 

~ 
0 .-i ..-i ttl "" .-i -g 0 ~'l 1-l 

ttl 1-l 0 0 

~ Q) ..;..> ta 1-l P< 
~ ta ..-i 0 = Q) ...-! Q) ttl 0 

< ;:;.:: -~ tr.l ~ Q 

Biosphere Reserve 

Hubbard Brook EF (e) 100 81 58 88 79 

Isle Royale NP (c) 50 38 25 38 35 

Jornada ER (e) 50 33 92 75 65 

Konza Prairie RNA (c) 75 94 7~ :; 81 84 

Luquillo EF (e) 100 50 83 50 62 

Niwot Ridge (c) 50 31 42 100 58 

Noatak NAR (c) 50 44 42 50 38 42 

Olympic h'1' (c) 75 25 25 25 69 40 

Organ Pipe Cactus NM (c) 75 56 42 25 62 54 

Rocky Mountain NP (c) 31 33 25 62 42 

San Dixnas EF (e) 75 75 67 50 75 71 

San Joaquin ER (e) 25 100 75 79 

Sequoia-Y~ngs Canyon NP (c) 25 31 58 25 44 40 

Stanislaus-Tuol~~e EF (e) 25 25 25 25 25 25 

TP=ee Sisters Wilderness (c) 75 44 75 25 50 48 

University of Michigan 
Biological Station (c) 50 62 100 75 75 

Virgin Islands NP (c) 50 25 25 50 31 31 

Virginia Coast Reserve (c) 75 69 92 75 78 

Yellowstone 2'-<"'P (c) 75 62 67 100 50 63 
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Table 2A· Inde~ ~~ for Lo~~-term Envi~oP~en;al Mo~~toring (Continued) 

Categories 

:>, 
t'2 ~ 

:>, Q.) .;..; 
~ 0 > 
Q.) ~ t.~ .,...j Q.) 
QO ~ Q.) +> ~ 

ctl 0 0 0 i1l 
= til c ctl = .,...j 

~ ctl .,...j 

~ 
0 r-i 

r-i ....; 0 
ctl ~ = 0 

.,...j Q.) +> til ~ 
~ +> til .,...j 0 
Q.) ctl ....; Q.) ctl 

Ave:rage index rat ings: < :;r: A tn :F; 

Conservation areas .51 46 .51 6? 53 
Experimental areas 69 .52 69 31 6.5 
!.11 biosphere resHrves .58 49 .58 .59 .58 

Table zB, Index Eatir~ for Activities Within Cate.crories for Lon~-term 
Envi~onmental Monito~ing 

.. 
'"' Q.) -g 

.,...j QO 
c 

0>..-i 
+>+> 
.,...j ctl 
til ~ 

8. 
= 0 
0 

.51 
61 

.5.5 

Cate~ory and Activitz 

Water Resources 
GrotL~dwater level 
Physical parameters 
Surface hydrolog-J/tides 
Water chemistry 

P.l.l 
Reserves 

Index Ratirurs 
Conservation 

Areas 
Ex-oerimental 

Areas 

Disturbances 
Hmr.an-caused disturbances 
Land use changes 
Natural disturbances 

Hacroclimate 
Ai:::- quality 
Soil temperatu_~/moistu.-e 
Weather data 
Wet fall/dry fall chemistry 

40 
46 
.5.5 
.50 

60 
64 
.57 

.52 
4.5 
73 
6? 

Kev to Ratings 

42 
40 
.50 
.50 

.50 
60 
4.5 

.50 
3.5 
65 
62 

3.5 
.5.5 
60 
.50 

72 
7.5 
70 

.5.5 
58 
82 
72 

2.5 Monitoring is severely inadequate to meet ~~own or reasonably foreseeable 
i!lformation needs. 

50 Mor~toring is incomplete, but w~ll partially meet known or reasonably 
foreseeable information needs. 

75 Mo.:-J..i toring is somewhat incomplete, but will meet most known or reasonably 
:creseeable i~£ormation needs. 

100 !·1 o~i taring is com:prehensi ve; will meet all known or reasonably :ere seeable 
information needs. 



ttl 
>. 
~ ~ 

>. 0 ...; 0 ... ~ > ~ 
0 (l.l ...; 0 s:: 
llO ::3 a> +' +' ...; l:lO 
c:s 0 0 0 c:s s:: 
5 (l.l s:: c:s 5 0 ...; 

...; 0 c:s ...; +' ~ 
1-; ~ 0 ,...; ...; ro 

,...; ...; 0 Cli 1-; 
c:s 1-; = 5 0 0 

"'i:l 0 ~ (l.l 1-; P< 
+' Cli ...; 0 s 

0 c:s ...; 0 ~ 0 
c:; :;:: ,..., C. I) ::: 0 

}.ve=s.ge i!ldex ra·tir...gs: -
C onserra ti on areas .51 46 .51 67 .53 51 
Ex:perirne::1tal areas 69 52 69 Jl 65 61 

All bios:;:here rese!.""res 58 49 58 59 58 5.5 

Table 23, Index_ ..Ba":.in!<:s for Activities Wi-thin Categories fc~ Long-te:;-m 
Envi~o~~ental, Monito~in~ 

Cate!<:q-.r and Activitv 

water Reso'.trCes 
G:;-o~~water level 
Physical par~~ters 
Surfa~e hydrology/tides 
water chemistry 

Disturbances 
Human-caused disturbances 
Land use changes 
Natural distu=oances 

l1a.croclirua te 
.Air ouality 
Soil -temperat~~/moistu_~ 
weathe:;- data 
wet fall/~J fall chemistry 

All 
Rese+.res· 

40 
46 

60 
64 
57 

.52 
45 
73 
67 

!ndeY Ratin!<:s 
Conservation 

.Areas 

42 
40 
50 
50 

50 
60 
4.5 

Experimental 
.'\::'eas 

35 
55 
60 
50 

72 
7.5 
70 

Kev to ?ati:><:"'S 

25 !1on.i tori!".g is severely ina.:ieq'...l.ate to ru.eet Ir ... 110W!"J. c::;- :-easonably :o::;-e seeable 
:..:-:.:: o:;-::1a ti en ::1eed s • 

.50 Mor~tc:-i!"~ is incomplete, but will ;a=tially meet ~~own c:- :;-easonably 
:oreseeable ir~crmation needs. 

75 

100 

!v!or.i "to::-i::g is some·~i:a"t incc::;le~e, 

fo:aesesa:le i:"".='c::ma-tic~ !'leeds. 
"'jf' e I • 0 • • 

~"10:~ 't.C:-~::g :..s ccmprenens::1e; 
i~~o~~at~on ~ee~s. 

but will nest 

nee:, all 1--_'1own or :-easor:.a:::..:.y :o:;-eseeable 

r_ 
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Table 3A. I~ Ra~ings for Ecological Rese~ch Catego~ies 

1 Biosphere Reserve 

Aleutian Isla..."'lds NWR (c) 

Beaver Creek EW (e) 

Big Bend l\TP (c) 

Cascade Head EF (e) 

Central Plains ER (e) 

Channel Islands NP (c) 

Coram EF (e) 

Co·,.;eeta EF (e) 

Denali NP (c) 

Desert ER (e) 

Everglades N:P (c) 

Fraser E!" (e) 

Glacier NP ( c) 

Great Smoky Mou.'1tains NP (c) 

H. J. Andrews EF (e) 

Halea.kala NP (c) 

Hawaii Volcanoes NP (c) 

Hub·oa_""ti Brook EF ( e) 

30 

68 

28 

41 

48 

34 

53 

61 

28 

39 

59 

41 

33 

56 

60 

40 

34 

0<: 
/ .I 

Categories 

47 

64 

28 

53 

48 

28 

38 

50 

27 

32 

68 

25 

40 

47 

52 

40 

31 

78 

25 

38 

25 

33 

42 

25 

75 

42 

25 

25 

25 

25 

25 

67 

25 

25 

25 

38 

64 

28 

46 

47 

30 

53 

54 

27 

34 

60 

35 

49 

57 

38 

32 

78 

1 '' j,l ( ) ( ) 
?redorr~nant managem~nt emphasis: c conservation or e experimental 

tom:posi te :::-ating: f atal uoints .,.ecc; ved X 100 research 
-co't.a.L poss~ ole points 
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Table 3A· Index R;:.tiMs for Ecoloi:ical Research Categories iQontinuei) 

Categories 

» 
::: "' ~ 
0 Q) ,....; Q) 

....; +l Q) 0 ~ bO '• 

1d'E t'l (;.; C) ....; >< c » ....; r:l t'JQJ....; 
+l t1l cr. ,....; 0 "Ci ~ 
Q) 0 "Ci ,....; ~S:::t1! 
bO C) ,....; ....; 5 H p:; --
Q) r:l .,...; 0 0 ' 

Bi osphere Reserve >. :a: Ct:l 0 

I sl e Roya.le :!\rp (c) so 42 25 44 

Jorna.da ER (e ) I 44 38 42 41 

Ko!"'.za P=-airi e RNA (c ) 35 38 33 36 

Luquillo EF (e) 51 46 42 48 

Niwot Ridge (c) 53 so so 52 

Noatak NA..-q (c) 27 25 25 26 

Olympic }.rp (c) 34 36 25 34 

Organ Pipe Cactus NM (c) 38 34 25 34 

Rocky Mountain NJ? (c) 32 29 25 30 

Sa..'l Dimas EF (e) 51 38 so 45 

Sa..11 Joaquin ER (e) .50 .56 so 53 

Seauoia-Kinc-s - ~ 
Canyon NP (c) 38 27 25 32 

Sta..'1islaus-Tuolumne EF (e) 25 25 25 25 

Three Sisters Wilderness (c ) 36 46 so 42 

University of Hichiga.'l 
47 67 75 58 Biological Station (c) 

Virgin Isla.."lds NP (c) 25 25 2.5 25 

Virgir~a Coast Reserve (c) 35 28 25 31 

Yellowstone 11'? (c) 39 48 25 42 

Average index ratings: 

Conservation areas 36 ,.J 
)0 28 ~" )0 

Exp3rimental areas 1 51 46 44 48 

All biosphere reserves 1

43 42 35 42 
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Table JE. Index Ratin~s for Activi~ies Within Ecological Resea~ch Cateuo~ies 

Category and ActivityJ 

Vegetation and Ecosystem 
Acid ~ecipitation impact (JO) 
Ai:::: pollution impact ~33) 
Aquatic vegetation (JO) 
Carbon cycling (JJ) 
Desertification (5) 
Ecosystem modelling (35) 
Energy flow studies (33) 
Ethnobot~~cal studies (27) 
Exotic species control (28) 
Fire ecology (28) 
Grazing impact (22) 
!'lining reclamation ( 8) 
Nutrient cycling (35) 
Productivity studies (35) 
Rare/endangered pl~~t 

populations (30) 
Silvicultural studies (23) 
Succession studies (34) 
Tropical forest restoration/ 

m~.nagement (5) 
Visitor impact (23) 

Wildlife 
Ethnozoological studies (25) 
Exotic species control (28) 
Genetic resource management (25) 
Im:pacts of grazing animals on 

wildlife (20) 
Impacts of re~ional 1&~ use 

changes (28) 
Population dynarrics: 

Am phi bia-"ls ( 29) 
Aquatic invertebrates (34) 
Aquatic m~umals (22 ) 
Fishes (J5) 
Insects/crustace~~s (35) 
Large mammals (33) 
l'igratory birds (34) 
Rare/endangered species (27) 
Reptiles (29) 
Re~ident birds (36) 
Small mammals ( 36) 

Visitor im~act studies (25) 

Jl~l 
Reserves 

41 
36 
J4 
39 
36 
4J 
35 
29 
39 
50 
49 
25 
41 
46 

44 
50 
54 

60 
43 

32 
38 
29 

38 

33 

36 
40 
35 
45 
42 
49 
42 
44 
39 
52 
47 
34 

Index Ratings 

Conservation 
Areas (No. ) 

40 
35 
JO 
JO 
25 
33 
30 
30 
40 
50 
45 
25 
30 
33 

48 
33 
48 

50 
45 

33 
43 
30 

33 

30 

JO 
35 
33 
45 
35 
45 
38 
45 
35 
45 
35 
35 

8 
7 
4 
2 
0 
4 
J 
1 
8 
5 
3 
0 
4 
5 

lL 
1 

14 

3 
7 

3 
8 
6 

2 

6 

2 
6 
6 
7 
7 

14 
6 

11 
3 

11 
6 

Expe::::imentatr. 
Areas (No. ·) 

43 
38 
40 
53 
43 
55 
48 
25 
35 so 
55 
25 
55 
70 

J8 
65 
65 

100 
38 

28 
28 
25 

45 

40 

45 
48 
40 
45 
52 
55 
48 
40 
45 
60 
60 
32 

5 
5 
5 
6 
2 
9 
4 
1 
1 
4 
5 
0 
8 

13 

5 
8 

11 

1 
4 

0 
1 
1 

1 

J 

4 
5 
0 
5 
6 
3 
5 
2 
4 
6 
/ 
0 

2 

iNumber of reserves rating the research activity are indicated in -parentheses. 
Number of reserves reporting OP~oing studies, ex 20 conservation areas and 16 

experimental areas. 
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~able J:S. In:ieA Ratin.rs for .A.ctivi~ies Within Ecolorical ~esea~ch Cate,.ories 
( Co!'ltinued) 

Catego=Y ~~d Activity 

Soil Ecology 
Macrofauna studies (33) 
~~croflora/microfauna studies (35) 
Mycorrhizal associations (34) 

.All 
Reserves 

35 
36 
32 

Index Ratings 

Conservation 
.4reas (No.) 

30 
28 
28 

2 
2 
1 

Kev to Ratin.rs 

25 Inadequate 
,/ 

50 / Somewhat adequate 

75 Adequate 

100 Fully comprehensive 

Experimental 
Areas (No.) 

42 
50 
38 

2 
6 
5 
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Table lf., flatlng of Bionphe.l:Q. flesorves for Categories of Anthrovogenic Threats 

Threat Categories: 

Biosphere Reserve 

Aleutian Is. NWR 

Big Bend NP 

Channel Is. NP 

A1r 
Pollution 

0.3 

l.J 
I.lj. 

Denali NP 1.0 

Everglades NP J.l 
Glacier NP J.O 
Great Smoky Mtns. NP 2 .l~ 

Haleakala NP 3. 0 

Hawaii Volcanoes NP 4.0 

Isle Hoyale NP 1.7 

Konza Pralrie flN/\ 3.0 

Noatak NAH 0.3 

Olympic NP 1. 3 

Organ Pl pe Cactus NM 1. 5 

nocky Mtn. NP 3·4· 

Sequoia-Kings 
Canyon NP 1.9 

Univ. of Michigan 
Biologlcal Sta. 1.0 

Virgin I s . NP 1. 7 

Va. Coast Reserve '0 

Yellowstone NP l.J 

Mean, all sites: 1.8 

J~xotic 

Encroachment 

1.0 

2.2 

3·0 

0.8 

J.O 
3·5 
2·2 

2·5 

3·0 

2.0 

1.5 

0 

2.0 

2·2 

3·0 

3·5 

0 

1.5 

2.8 

3·0 

2.1 

Operations 

0.2 

2.6 

l.LJ. 

2·7 

3·6 
2.8 

1.9 

0.2 

1.7 

0.7 
l.l~ 

Lh 

1.8 

0.9 

2·2 

3·6 

1.2 

0.9 
1.6 

1.7 

1.7 

fhys. nemoval 
of flesources 

l.J 
2·1 

2.1 

1.7 

2·9 
2.l~ 

1.8 

0.9 
0.9 
O.l~ 

0 

1.8 

1.4 

2.0 

2·4 

2·3 

0.7 
1.0 

1.7 

2.1 

1.6 

Phys. Impact 
of Visitor 
Activities 

1.1 

1.9 

2.0 

J.O 
2.6 

2·9 
3·0 

-o.6 
1.3 

I.l~ 

0 

2.1 

2.1 

I.l~ 

2.9 

3·0 

o.6 
0.9 

1.7 

2·3 

1.8 

~) J \. }~ 

Water Poll. 
& Hydrology 

1.1 

l.J 
1.5 

1.7 

2·5 

2·7 

1.0 

0.2 

O.ll-

0.9 
0 

0 

1.0 

1.0 

0.8 

0.8 

0 

0.7 
0 

2·7 

1.0 

l 
Mean Hating 

All Categories 

0.8 

1.9 

1.9 

1.8 

J.O 
2·9 
2.0 

1.2 

1.9 

1.2 

~- . 0 

0.9 

1.6 

1.5 

2.4 

2·5 

0.6 

1.1 

1.3 

2·2 

I 
1-' 
1\.J 
I 

1Hating vaJJUes calculated as total point score for threats in category/total number of threats in category 


