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THE BICSPHERE RESERVE PROJECT: THE UNITED STATES EXPERIENCE

Sustained productivity is not a static concept, but regquires continual adjustment
cf land management methods to reflect changes in social, economic, %nd ecological
conditiens, as well as the state of scientific knowledge and technological
cazability. In spite of the United States' relatively low population (221

million in Januaxy 18980), the pervasive effects of this populztion's activities

is rapidly creating a nation of the ubiguitous managed landscape, in which
maintaining the sociceconomic and natural values of lands and waters increasingly
is accomplished thrcugh energy=~intensive and high-technology operations. 1In the
immediate future scarce energy and mineral resources, as well as cther commodities,
will increase the cost of many of these operations, and succéssful efforts to
sustain productivity may well depend on unprecedented innovation which enables us
to achieve land management goals with less consumption of these resources. Many of
these innovaticns will involve taking better advantage cf the characteristics of
natural ecosystems and species in ways which reduce the need for such costly

supplements and which are acceptable to the people who use them.

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

the planet's biological diversity, and develcoping the methodologies, under-
standing, and capability needed for conserving biological diversity as well

as maintaining and, whers possible, enhancing the productivity of lands and waters
to improve the human condition. Aas the only conservation, research, demonstration,

and training sites designated by the world community for this integrated purpose,



D

the biocsphere reserves have 2 unigue mission, which must be carried cut on several
levels. First, the reserves must provide scientific and educational programs
which provide information and technologv to serve the immediate, short-term, and
icng-term needs of 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 external threats. Second, ths reserves must provide information to enable
balanced decisions on significant resources allocation and management problems in
a particular biotic region, and thereby contribute to its ecological, social and
economic well being. Finally, they must ceontribute to brocad-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 achisve the degree of cooperation among scientific disciplines, resource managers,
and institutions recuired for a successful extraregional or global venture. The
personal and institutional barriers to executing such projects can be formidable;
vet it is such activities which give MAB its special identity. Our capability to
plan and implement them will ultimately determine the success of the biosphere
reserve project and the MAB Programme as a whole as a major force in promoting

harmonious coexisitence between human beings and the biosphere 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, moniteoring, training, and
public communication programs in these areas. The assessment iz based on available
historical documentation on MAB Project 8, scientific literature involving the

biosphere reserves, and a recent survey of biosphers reserve personnel to determine



the status of activities and perceptions of these personnel on the strengths and

weaknesses of data bases, facilities, and programs.

A BRIEF HISTORY OF PROJECT 8 IN THE UNITED STATES
Following the UNESCQO-sponscored "Biosphere Conference"” of September 1968 at which
the MAB Program was conceptually launched, and the UNESCO General Conference of
November 1980 at which it was programmatically established, United States scien-
tists were continually involved in the planning and develcpment of MAB in generzl,
and MAB Project 8 in particular. After MAB's newly established International
Coorcdinating Council recommended the establishment c¢f the Bilosphere Reserves Net-
work as éne of MAB's project areas, these sciéntists helped generate significant
support in the United States, +h within the scientific community and in govern-

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

)

result, the United States was able to endorse enthusiastically Recommendations
107-120 of the United Nations Conference on the Human EZnvironment, held in
Stockholm in June 1972. These recommendations underscored the conference's support

for an international program to establish a "world-wide network of protected areas

to preserve representative examples of the world's ecosystems.”

Following the Stockholm Conference, the United States participated in important
international efforts in 1973 and 1974 which provided the framework for selecting,
designating, and managing biosphere reserves (UNZSCO 1973, IUCN 1974, Udvardy
1375). However, the impact of these efforts was cast in doubt by the failure of
United Nations orgenizations to fund a 1974 proposal to carry out a six-year
program to develop the international network. Threatened with the prospect that
the momentum genersted by the Stockholm Conference might well abate due to lack

of funding, project proponsnts realized that its survival might well depend on the
ability of the developed countries to take the lead in providing the initial

inancial ané moral support needed toc get the project underway. The matter was
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ortunately scheduled as an agenda item at the Moscow summit conference between

Y

rezidents Brezhnev and Nixon in July, 1874. In the official communigue, both
nations agreed to designate biosphere reserves and utilize them for conducting
scientific investigations leading toc more effective protection of the global
environment. In the United States, this Environmental Agreement immediately
provided a catalyst for translating general support for MAB Project 8 into

actual establishment ¢f bigsphere reserve csites.

Following the summit conference, there was considerable enthusiasm in the U.S.

for establishing the £irst biosphere reserves at the third annual ICC meeting in
September 1974. To accomplish this, a good deal of work had to be accomplished

in the three months available. Support from key Federal land managing agencies
was garnered, in large measure through efforts of Dr. Jerry F. Pranklin, chief
plant ecologist at the Pacific Northwest Forest and Range Experiment Station of the
Forest Service (U.S. Department of Agriculture) and Dr. Theodore Sudia, chief
scientist of the Naticonal Park Service (U.S. Department of the Interior). To
cromote the effort internatinally, the Department of State cabled U.S. embassises
in 25 member countries on the ICC to request that thev inform appropriate govern-
ment officials of the intention of the United States to announce the establishment
of biosphere reserves and to suggest that these countries might alsec wish to con-
zider designating reserves according to the recently established UNZSCO criteria

{UNZsCo, 1974).

Given the severs time constraint, the newly established US-MAB project directorate
on biosphere reserves placed emphasis cn selecting outstanding, securely protected
examples of the ecosystems characteristic of the nation's biogeographic provinces
which also illustrated either a substantial history of monitoring and ecological

research or exceptional pctential for such activities. It was recognized that,
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under UNESCO guidelines, the idesal biosphere reserve should contain a large,
strictly protected core zone for ecosystem conservation and long-term baseline
ecological study, associated with a peripheral buffer zone to provide additional
trotection to the core as well as oppertunities for experimental research. Un-
fortunately, it became apparent that few such ideal sites were available, owing
largely to substantial differences in the management pclicies of FPederal agencies
administering candidate sites. Large conservation areas, eminently suitable as
core zones, were primarily administered by the National Park Service. The
candidates included some of the nation's finest National Parks--such as Glacier,
Great Smoky 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 controlléd burning and exotic species control
programs, where such research was deemed necessary to restore natural conditions
and processes. Experimental research to enhance productivity and other economically
beneficial characteristics was prohibited. In addition, the history of ecological
study in many of these areas was limited, On the other hand, many areas with long
histories of significant forest and range management research were administered by
the Forest Service and the Agricultural Research Service (both within the Depart-
ment of Agriculture). Most were relatively small sites within large tracts managed
for sustzined timber or livestock production. Although the experimental sites
normally included small undisturbed natural arezs, which served as contrcls, none
contained the large undisturbed areas suitable for conservation of large-scale
bioclogical diversity. However, most had substantial demonstration and training
programs, and their close association with economic interests and decisionmakers

in the region wers strong factors favoring biosphere reserve status.

Given these limitations, the Directorate developed the concept of multiple reserves,

through which larcge conservaticn arcsas and much smaller experimental research areas
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would be paired to fulfill the multiple purposes of the biosphere reserve in con-

servation, research, and training.

The United States announced its intention to establish an initial network of

16 biospher; reserves, most of them paired sites, at the I.C.C. meeting in
September, 1974. It was joined by Austria, France, the Philippines, and the United
Kingdom, and, shorily later, at a rsgional MAS meeting in Mexico City, by 13 Latin
American natiens. During the next two years, the Directorate continued to

identify suitable sites, which were submitted to the I.C.C. for cfficial UNESCO
designation in accordance with a standard nomination procedure agreed upon at its
fourth meeting in November, 1975. The initial network of 29 biosphere reserves

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

from 15 of the naticn's 20 biogeograrhic provinces, ané paired sites in seven.

From 1876 th:ﬁugh 1978, the US-MAR Directcrate on Biosphere Reserves held five
regicnal workshops which brought together scientific and administrative personnel
from biosphere reserves, agencies, universities, and other institutions for the
purpose ;f identifying needs, objectives, and specific projects for individual
reserves, and for developing a framework for coordinating the activities of the
reserves at the regicnal, national, and international levels (U.S. National
Committee for MAZ, 1876, 1977a, 1S977b, 1877c, 1978). Separate work groups develop~-
ed recommendations to enhance the role of the reserves in conservation of genetic
diversity, reseaxch and monitoring, as well as education and training; and
suggestions for completion of the network were presented. The workshops sub-
stantially increased understanding of the MAB biosphere reserves proiject within
both the public and private sectors; and many of the more than 100 recommended

projects were subseguently implemented by reserve azdministrators or carried out in

the reserves by outside investigators. Major initiatives were undertaken to
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synthesize informaticn on biosphere reserves (Risser and Cornelison 1973), and to
develop pilot programs for integrated 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 asreas (Fernald and cthers, 1981; Ray and others,1981);

to improve certain specific bicsphere reserve functions, such as long-term ecological
monitoring (U.S. Kational Committee for MAB, 19738) and public communication (in
preparation); as well as to develop cooperative programs involving biosphere

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

and the Soviet Union (Hemstrom and Franklin, 1981).

A MAB Consortium has been established for the purposes of providing grants for
problem-oriented ecoclogical research which furthers the mission cbjectives of

three participating Federal agencies and four MAB Project Directorates (MAB 1,2,5,
ané 8). By signing the Consortium's charter, the Federal agencies agreed to fund
the grant awards, which are made annually in amounts of up to $60,000 for
projects lasting up to three years. In the 1981 f£iscal year, $480,000 (U.S.) in
grants were awarded, supporting 10 prcjects. The Conscortium provides a unigque
vehicle fcor the United States %o support innovative, relatively long~term, inter-
disciplinary, and often kilateral studies focused on the interrelaticnships betwesn
human activities and natural ecosystems--kinds cof work which ars often very
difficult for agenciess to carxry out individually. The studies are intended to
develop new perspactives on land use and 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 supzort. This distincuishes it clearly from technical assistance
programs and promotes productive scientific relationships to which & substantial
commitment exists on both sides. During the last two years, the Consortium has

funded 11 ressarch projects invelving bioschere reserves.
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CONDITIONS AND ACTIVITIES IN U.S. BICSPHERE RESERVES
In order to provide an indication of the degree to which biosphere resexrves in the
United States are fulfilling their purpose, US-MAEB conducted a survey of program
managers in July 1981l. A questionnaire was developed to provide information on
scientific and relzted educational activities in each reserve, as well as the
framework for its management, the relationship between its programs ané anthro-

pogenic threats, and its effectiveness as a conservation unit.

The questionnaire was mailed to the reserve manager in advance of its actual
implementation, which was conducted by telephone from US-MiB's central office.
The advance iling gave the reserve staiff time to gather relevant information
and assure that the most knowledgable individuals were involved. The use of a
single MABR surveyor in making all calls helped make certain that respondents had
a clear and uniform perception of what informetion was being reguested. The
‘survey technigue yielded a timély and tctal response, although several calls weare
sometimes reguired to complete a particular guestionnaire. Because the 1l0-page
guestionnaire was being implemented a% the peak of the summer field 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 surveyv methodology was designed to reduce variation in responses, we
recognize that the respoﬁdent'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-MAB does not have the
acdministrative staff to execute), we believe that a uniformly administered survey
provides a reasonakble way to assess the overall strengths and wezknesses cf the

<

U.S. biosphere reserves as conservation, scientific, and educationazl rasources.
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Because the purpose of reserve administraticn is known to have & strong bearing
or. its use and management, we decided to group the U.S. reserves for analysis
into two categories on the basis of predominant management emphasis. One group
consisted of sites managed primarily for scosystem conservaticn, such as national
parks and monuments, national wildlife refuges, and eguivalent reserves.

Research involving manipulation is restricted in these areas and is oriented
toward restoration of natural ecological conditions or, in scme cases, enhanhce-
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 administered by the USDA Forest
Sexrvice. The 22 reserves in this group tend to be large, averaging 400C,000
hectares in surface area (Figure 1, Table 1}. The other group is managed
primarily for experimental research oriented toward developing improved methods
for sustaining or enhancing the productivity of managed ecosystems for human
benefit. All zre administered by Federal bureaus within the Department of
Agriculture. The 14 experimental reserves generally are of moderate size,

averaging 18,000 hectares,in size.

In the following analysis, we present survey results and other informaticn which
provide perspective on the effectiveness of the U.S. blosphere reserves as sites
for scientific study, education, and conservation of genetic and ecclogical
resourges. OQur cbjective iz to identify conditicns and trends indicative of
apparent prcblems‘and successes realating to the network as a whole. Individual
reserves obviously may differ widely from the overall network in terms of theix
strengths and weaknesses, and we do not attempt to assess such differences,

although particular reserves may be referenced in an illustrative context.



Table 1. Tduling of Biosphere Regerves in the United Stabes (as of August 1281)

Name of Reserve

Aleutian Isltands National
Wildlife Refuge

Beaver Creek Experimental

Watershed

Blg Bend National Park
Casecade llead BExperimental
PForest and Scenlce

Research Area

Central Plains BExperimental
Range

Channel Islands National
Park

Coram Experimental Forest
Coweeta Hydrologlcal

Laboralory and
lixperimental IForest

Desert Experimental Range

Bverglades National Park

Fraser BExperimental J'orest

Glacier MNalbnal Park

State

Alaska

Colorado

California

Montana

Nortlh
Carolina

I"lorida

Colorado

Monlana

Biogeographic Province

Year Designaled

and Coastal Reglon Area in Managemené by UNESCO .
(where applicable) Admlnistralor™ Hectares  Emphasis (D=dedicated) Misc.-

Aleutian Islands

(Aleutian-North Pacific) FWS 1,100,943 ¢ (B) 1976

Sonorarn 'S 111,300 E 1979D
Chihuahuan NP3 283,2h7 G 19760

Oregonian

(Oregonian~Temperate

Eastern Pacific) FS 7,051 E 1976 IBP
Grasslands - short grass ARS 6,210 B 1976 1BP
Californian

(Callfornian~Subtropical . . ,

Eastern Pacific) NPS 7,Hh0 ¢ 1976

Rocky Mountaln - north FS 3,010 E 1976D BpP

IBP

Bastern Forest ~ south s 2,185 B 1976D LTER
Yukon Taiga NPS 782,000 c 1976
Great Basin - south 'S 22,513 B 1976 IBD
Everglades

(Floridian-West Indian) NP3 566,800 C 1976
Rocky Mountain - south I's 9,328 It 1976

Rocky Mountain - north NP3 410,058 ¢ 1976



Table 1. Iigling of Biosphere Rescrves in the United

Name of Reserve

Great Smoky Mountlains
National Park

H. J. Andrews Experimental
Iforest

Haleakala National Park
Hawali Volcanoes National
Park

Hubbard Brook Experimental
Forest

Isle Royale National Park

Jornada xperimental Range

Konza Pralrie Research
Natural Area

Luquillo Experimental
Forest

Niwot Ridge

Noatak Nalional Arctic
Range

Olympic Nalional Park

State

North
Carolina/
Tennessee

Oregon
Hawaii
Hawali
New

Hampshire

Michigan

New Mexico
Kansas
Puerto
Rico
Colorado

Alaska

Washington

Biogeographic Province

States \we ur August 1981) - Conlbinued

Year Deslgnated

and Coastal Region Area in  Managemen Ly UNESCO .
(where applicable) Administrator Heclares Emphasis™ (D=dcdicated) Misc.”
Bastern TForest ~ south NP3 208, 403 C 1976
Sierra Nevada- IBP
Cascade - norih ] 6,100 B 1976 LrER
Hawalian
(Insular-IndoPacific) NPS 11,462 c 1980D
Hawalian
(Insular-IndoPacific) NPS 92,934 ¢ 1980D
Eastern Forest -
northeast Fs 3,075 E 1976D
Eastern Forest -
Canadian Taiga - transi- NPS 50, 1 C 1980D
tional (Great Lakes)
Chihuahuan ARS 78,297 I 1976 IBP
Grasslands - lrue
prairie TNC 3,U487 ¢ (E) 19790 LTER
Greater Antillean 'S 11,340 E (c) 19761
Rocky Mountain - soutlh FS 1,200 c 1979 IBP
LTER
Alaskan tundra NPS 3,035,200 c 1976
Oregonian .
(Oregonian-Temperate NPS 363,379 C 1976

Bastern Pacific)



Table 1.

Name of Reserve

Organ Pipe Cactus
National Monument

Rocky Mountain Nalional
Park

San Dimas Experimental
Forest

san Joaquin Bxperimental
Range

Sequoia~-Kings Canyon
National Park

Stanislaus-Tuolumne
Experimental [Forest

Three Sislers Wilderness
Universily of Michigan
Biological Station

Virgin Islands National
Park

Virginia Coast Reserve

Yellowstone Nallonal Park

Lislipng of Blosr

State

Arizona

California

California

California

California

Oregon

Michigan

b

irgln
slands

Virginla
Wyoming,

Montana,
Idaho

2 in the United States (as

Biogeographic Province

of August 1981) - Continued

Year DeoignaLed

and Coastal Region Area in Managemen& by UNESCO
(where applicable) Administrator™ Hectares  Emphasis (D4dedlcabod) Mljc.j
Sonoran - typlcal NPS 133,278 C 1976
Rocky Mountain - south NPS 106,710 ¢ 1976D
Californian FS 6,947 I 1976
Californian Fs 1,832 B 1976 iBpP
Sierra Nevada-Cascade NP3 343,000 C 1976
~ south
Sierra Nevada-Cascade FS 607 E 1976
~ south
Sierra Nevada-Cagscade - FS 80,900 C 1976 IBP
north
Baslern Foresl - University
north central of Michigan L, 048 C 1979
Lesser Antillean )
(Floridian-West Indian) NPS 6,130 ¢ 1976
Bastern lorest - north-
east (Virglnian-MidAtlantic) TNG 13,511 c 1979
Rocky Mountain - north NP3 898, 349 C 1976



Table 1. Listing of Bigsphere Rescgrves in the United Slates (nygg August 1981) - Conlinued

Biogeographic Province

Year Deslgnated

and Coastal Reglon 4, Area in  Managemen} by UNESCO a
Name of Reserve State (where applicable) Administrator™ Hectares  Emphasis (D=dedicated) Misc.”
Pending designation:
Big Thicket Mational Texas Austroriparian NP5 3,217 c
Preserve (12 units)
Guanica State Forest fuerto Greater Anlillean PRt c
Rico
lAbbreviations: ARS ~ Agricultural Research Service (U.S. Department of Agriculture)
BIM - Bureau of Land Management (U.S. Department of the Interior)
FS - Forest Service (U.S. Department of Agriculture)
WS - U.S. Fish and Wildlife Service (U.S. Department of the Interior)
NPS -~ National Park Service (U.S. Department of the Interior)
PR - Commonwealth of Puerto Rlco
TNC - The Nature Conservancy

2 s
Predominant management emphasis:

in parentheses.

C = conservation, E = experimental research.

3IBP ~ Research site for International Biological Program, 1965-1975
ITER - Pilot project site for long-lerm ecological research program of the National Science l'oundation, 1980~

Strong secondary emphasls lndlcated
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survey cf the reserves, we asked field scientists to give us their perception

of various scientific activities in the reserve to meet the
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present and reascnably foreseceable needs of scientists and managers. Activities
were inventoried according to three broad types of scientific work: baseline
information 30 activities), environmental monitoring (13 activities), and eco-
logical research (39 activities). Each type of work was subdivided into a

number of categories which provide the bases for analyses,

Baseline information was considered to include the cumulative record of bibliog-
razphies, photography and imagery, collections, resource maps, species checklists,
environmental data banks, and data management systems available to support

research and management of the reserve.

Envircnmental menitoring was defined as continuocus, periodic, or cyclical measure-
ments of physical and chemical parameters spanning or projecting to span five
vears or more. 'To assess the extent of cooperative monitoring activities, we
asked respondents to identify national and internaticnal monitoring systems in
which the reserves were participating and the parameters reported to the data
bank, as well as to describe cooperative monitoring projects with other reserves,
regional institutions, or nations. We also recuested information on the nature

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

Ecoleogical research was categorized into studies of vegetation and ecosystems
(19 categories), wildlife (17), and soil ecology (3). Activities included a
broad rance of ecosystem studies as well as studies focused at the community
and populaticn levels. We asked respondents the same guestions relating

to cooperative activities as for environmentzal monitoring. In addition, we

reguested information on funding and staffing of the reserve during the last fivs
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fiscal or calendar years, as well as on the reserve's scientific and related

support facilities.

Tor each activity, the respondent was reguested first to determine whether the
activity applies to the reserve, and then to assign ratings to each applicable
activity based on its adegquacy to characterize particular ecosystem components
and to enable natural and anthropogenic effects to be assessad and distinguished.
In analyzing the survey data for each reserve, we calculated index ratings for
each category as simple ratios of total points received for the activities under
the category relative to the maximum possible point score for all zpplicable
activities, converted to a 1l00-pocint scale. The index ratings were averaged over
different types of scientific work, and over biosphere reserves managed primarily
for conservation and experimental research. Tabulations of index ratings for
each category by reserve are provided in Appendix A.

Baseline information. igure 2 shows that although there exist some deficiencies

in the guality of available baseline information and its adeguacy to meet exist-

ing and foresesable needs, a considerable base of knowledge is available for most

Overall, the index rating for experimental areas averaged 8 points higher than
for consexvaticn areas, which seems to reflect the gemerally lenger history and
greater intensity of study in these reserves. The index rating was much higher
in experimental arezas for scil and sediment maps (32 points difference), flora
and vegstation (17 points), and data storage and management (17 points). With
respect to particular activities within the categcories, experimental areas scored
éramatically higher in the adeguacy of information on vegetaition productivis

(33 points difference), soil tempesrature and moisture (32 points), and weather
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data (23 points). 2 strong capability in each of these arsas has been develcped
to surpert the forest and range research carried out in the experimental reserves.
Experimental sites also recorded much higher scores for floristic checklists and
kevs (25 points difference). We do not have information on the scope of these
materials in the experimental areas, although we do know from an earlier

survey {Mack, and others, in press) that checklists in most of the conservation
areas are relatively complete for vascular plants, but are ihadequate for other
groups. We suspect, therefore, that the reported difference could be due either
o actual deficiencies associated with difficulty in developing comprehensive
checklists for the much larger conservation 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 conser-

vation.

Conservation zreas scored strongly higher (by 20 points) only in the geological
fearures categery, for which scores averaged much higher in zall surveyed
activities--surficial geology, topographic maps, seismic activity, and unusual
substrate chemistry. Conservation arsas also reported a substantially higher
average rating for air quality cata (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 geclogical information
and air cuality information in planning for development and public use in the
large conservation arsas, 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 scosystems, than in the smzller production-

criented experiment sites.
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egardless of their predominant management emphasis, the reserves reported

B

H

jor inadeguacies in baseline information for water resource parameters.

Several of the reserves reported no available baseline information for one or

more activities, and the majority repocrted that available information for most or

all activities is either of limited utiliﬁy in scientific and management apolica-
tions, or applicable only in highly specific areas. Very low scores were re-

corded for groundwater 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. Andrews, Hubbard Brook, Great Smeky Mountains,

and Coweeta) and those having major aguatic ecosystem research programs

(Everglades and the Univ. of Michigan Biclogical Station).

Considering all 10 categories surveyed, orly 11 reserves had no index ratings
indicative of a seriously inadequate data base (<25). Twelve reserves had such
ratings for one categoty, seven reservas for two, four ressrves 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 slightly greater than for
leng~term environmental monitoring, and much greater than for ecological ressarch,
in bcth consexvation and experimental areas. The relationship between the index

or the three types of work was relatively consistent, whether the
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ratings for the reserves were high or low. This relationship may be due in part
teo the broad utility of many baseline information categeries in planning and
management--a condition which encourages funding--and to the fact that such infor-
mation is often 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 administrators to delay initiztion of long-term monitoring and reseazch
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until a particular management proklem reguires them. Lack of emphasis on early
detection and prevention of adverse changes in ecosystem gtructure and function

would almost certainly result in deficiencies in these types of work.

Long-+erm environmental monitoring. Long-term environmental monitoring
illustiated patterns similar ¢o baseline information (Figure 3).Most of the
reserves are conducting long-term monitoring of physical and chemical parameters
of the enviromnment as well as disturbance. Most reserves report substantial
inadequacies in one or more of the surveyed categoriss, although these were
generally less proncunced in experimental areas, which averaged 11 points higher
than the conservation areas. Major differences were recorded for natural distur-
bances (25 points higher in experimental area;% soil temperature (23 points
higher), aerial imagery (20 points higher), weather and air quality data (17
pcints higher), physical water parameters (15 points higher), and land use changes
{15 points higher). Only in the monitoring of seismic activity did the conservation
arsas score higher (by 28 points). These results indicate that long=-term environ-
mental monitoring is civen much greater emphasis in experimental reserves. The
Coweeta Experimental Reserve's index rating of 91 for this type of work was the

highest overall rating in the survey.

v1thougn monitoring of water resource parameters was wviewed as incomplete in most
reserves, index ratings were generally higher than those reported for baseline
information for nearly all activities, and in many cases substantially higher
(e.g., an 18 point higher value for water chemistry in experimental arsas). The
results seem to indicate that measures are being taken in many areas to f£ill the

substantial gaps in existing data bases through long-term monitoring activities.

Mcnitoring activities with index ratings of 74 cor higher were considered adequate

to meet most known or reasonably foreseeable information needs. A large percent-~
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age of the respondents rated monitoring activities in one or more categories at
this level. The number of reserves (out of 38) reporting such ratings was 13

~

for asrial imagery, 12 for disturbance, 11 for macroclimate, 4 for water

resources, and 6 fcr seismic activity.

The integration of monitoring activities into national and international systems
was substantially 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 environmental data
banks. Nineteen reserves are monitoring atmospheric wetfall and dryZall deposi=-
tion as part of the National Atmospheric Deposition Program, which is administered
by the U.S. Environmental Protection agency (EPA). Two are officially designated
as national air gquality monitoring sites, and transmit data to the EPA's Naticnal
Aerometric Data Bank. Seven réport information on stream flow, water stage, or
groundwatser levels to the National Water Data Systeﬁs administered by the U.S.
Geological Survey (USGS), &ndé one reserve 1s a part of USGS's Naticnal Stream
Quality Accounting Network, which is creating a national data bank to character-
ize conditions and trends in stream water quality. No reserves are presently
participating in UNEP's Global Environmental Monitoring Programme. The compar-
ability, utility, and cost-effectiveness of many monitoring activities in the
reserves could be substantially improved throuch standardization of methodologies
ané integration into national and international monitoring systems. In view of
the large amount of menitoring now being undertzken, opportunities are signifi-

cant.

Involvement of U.S. biosphere reserves in cooperative environmental monitocring

rojects with regional institutions, other biosphere reserves, and other nations

ko)

is confined primarily to air guality, water guality, and hydrclogical studies.
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Perhaps the most comprehensive regional effort is the Everglades water manage-
ment project, through which Federal and local government agsncies have developed
2 coordinated environmental and biologiczl mconitoring 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
maintains the quality of the perennial sheetflow, which largely determines the
roductivity and diversity of the wetlands and estuarine ecosystems of the
Everglades Biosphere Reserve. To help assess and deal with known and suspected
threats related to air pollution, the Great Smoky Mountains, Olympic, Organ Pipe
Cactus, and Sequoia~-Kings Canyon Biosphere Reserwves are cooperating with a variety
of government agencies and universities in regioﬁal alr guality monitoring
projects. The Olympic Biosphere Reserve is also working with other agencies and
tribal organizations in monitoring stream flow conditions and anadramous fish
populaticns in regional streams originating in the reserve, in order to provide an

impreved basis for fisheries management.

Only one cooperative environméental monitoring project invelving two bicsphere
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-
positicn, in order to provide a basis for assessing impacts on the ecosystems of
the Rocky Mountains near the rapidly developing Front Range megalopolis.
2dditional monitecring inveolving paired reserves is being carried out in connection
with cooperative research projects, which are described briefly in the next

section.

With regard to bilateral monitecring activities, the Glacier Biosphere Reserve
rerorts involvement in a cooperative US~Canada rroject to evaluate the ramifica-
tions of acid precipitation, which is becoming z serious international environ-

mental proplem over much of the industrialized region on both sides of the border.
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bilateral polluticn monitoring project invelving paired biosphere reserves in
the United States (Isle Royale and the Univ. of Michigan Eiological Station) and
the Soviet Union (Berezinsky, Sary-Chelek, and Prioksko~Terrasny Biosphere
Reserves) is being planned under the 1974 bilateral agreement on Cooperation in
the Field of Envirconmental Protection. Two joint symposia cn biosphere reserves
have been held, the most recent one in March 1980. The latter meeting resulted
in agreement on the desirability of cooperaticn in pellutant 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. eguipment and initiate the cooperative £field
monitoring and research effort has been agreed to (Sokolov 1981}, although its

scheduling remains to be arranged.

Finelly, the U.S. Biosphere Reserves are involved in research and development
leading to improved monitoring technigues. Experimental methods now being develop-
ed include testing of sclar powered units for monitoring heavy metal deposition
(Olympic Biosphere Reserve), satellite telemetry systems and biomonitoring of

fish reproduction under varying conditions of environmental stress such as acid
rain (Great Smoky Mountains Biosphere Reserve), and experimental three~dimensional
modelling to enable improved prediction of hydrologiczl and water guality changes

(Everglades Biospherz Reserves).

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

history of ecclogical investigation. Many have served as preeminent sites for
carrying out certain kinds of programs. For example, the Jornada Experimental
Pange in New Mexico, an IBP site, has been a center for studies to improve the
sustzinable productivity of warm desert grasslands for more than 65 years. The
lubbard Zrook Experimental Forest is globally recognized for its contributions

to our understanding of changes in the structure and function ¢f dsciduocus forest
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ecosystems following timber harvest, |as well as in the development of technigues

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

Kational Park has become a leading site for the study of the interrelationships
between the gquanitty and quality of surface water and the diversity and product-
ivity of plant and animal populations in a tropical wetland ecoéystem. The
Luguillo Experimental Forest is a world center for basic and appligd research
on the dynamics of undisturbed and m#naged forest ecesystems in the humid tropics.
In fact, somewhat more than helf of ﬁhe reserves are carrying out major
scientific programs, typically devel?ped over a period of decades, to support the
improved management of natural and m%nipulated ecosystems. Reserves which pre-
sently lack such programs usually ha#e a substantial record of individual
studies conducted to meet particular\research and management needs. However, even
‘
the most comprehensive program is in%luenced strongly by the particular objectives
of the reserve administrator which d?termine the subjects studied and, egually
important, those not studied. Theseiobjectives may not necessarily be fully in
harmony with the mission of the bioséhere reserve to provide an understanding of
conditions, cycles, and directional changes at the population, community, and
ecosvstem level, as well as the effe#ts of human activities on them.
|
Survey respondents reported major inadequacies in the research programs of most
of the reserves to provide information needed to supvort effective science and
management programs. Overall index ratings for ecological research in individual
reserves were in or near the "adegquate range (>35) only for a few major centers
of integrated ecosystem research, notably Hukbard Brook (66), the University of
Michigan Biological Station (€3), H.J. Andrews (60), Beaver Creek (57) and Coram
(33). ©Overall ratings indicative of numerous deficiencies (<38) characterized

15 of the 20 conservation areas, but only threes of the 15 experimental areas

w
®
®
e
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dix A, Table 3a). Average index ratings for all major categoriss of

research f2ll in the "“somewhat inadequate" range for the experimental areas and
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in the "“inadeguate" range for the conservaticn areas (Figure 4). Average
ratings at or near the adequate range (255) were recorded for only six of the 36
reserves for vegetation and ecosystem studies, five for wildlife studies, and
three for soil ecology studies. Ratings were lower in 75% of the reserves for
soil ecology studies than for both vegetation and wildlife research, which were
variable in their relationship. Soil ecology ratings were at the bottom of the
inadeguate range in all but four of the conservation areas, but such low ratings
were reported for only two of the experimental areas. Ratings in the inadeguate
range (<38) were recorded for all three research categories in 12 of the conser-
vation areas, including 10 of the 15 areas in the U.S. National Park System,

but in only one of the experimental areas.

Index ratings for research activities within the research categories appear to
reflect the priority of particular lines of investigation in fulfilling the pur-
pose of the reserves. For example, in the producticn-oriented experimental
areas, ratings at or near the adequate range (>35) were reported for tropical
forest resoration and management studies (10Q0), productivity studies (70), silvi-
cultural studies (63), succession studies (63), ecosystem modelling (55), grazing
imract studies (35), nutrient cycling studies (55), and the population dynamics
of large mammals (35). In the conservation areas, no activities fell in this
range, although ratings in the somewhat adequate range (38-63) were reported for
fire ecology (50), tropical forest resoration (350), rare and endangered plant (48)
and animal (45) populations, succession studies (48), grazing impact on vegeta-
tion (43), visitor impact on vegetation (43), exotic species control for animals
(43) and plants (40}, acid precipitation impact studies (40), and the population
dynamics of large mammals (43), fish (43), resident birds (45), and migratory

birds (38).
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Ratings were higher in experimental argés for most activities. The survey
respondents £rom consarvation areas perceived a greater degree of adegquacy only
for visitor impact studies, exotic species control studies, population dynamics
of rare and endangered species, ethnobo;anical and ethnozoologiczal studies, and
genetic rescurces management studies. 21l ofithese lines of inguiry relate to
matters cf major concern in conservation and public use areas. It is disturbing
that these respondents reported average ratings in the inadequate range for about
half of the major animal groups, for all modern lines of ecosystem study (carbon
and nutrient c¢ycling, energy flow studies, and ecosystem modelling), 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
administrators for scientific inquiry is insufficient to provide the basis for
informed management of most of the conse;vation areas, as they become more
genetically and ecologically isolated, ahd subjected to intensifying human influ-

ences in the decades ahead.

The survey responses indicated that 12 of the 36 biosphere raserves are parti-
cipating in cooperative research at the regional level, ten are conducting projects
in cooperaticn with ancther biosphere reserve, and only two are cooperating in bi-
lateral projects, both with Mexico. Conéervation and experimental areas are in-
volved about egually in cooperative activities, which include population, community,

and ecosystem studies.

At the regional level, the Great Smoky Mountains and Coweeta Biosphere Reserves,
along with the Oak Ridge National ILaboratory, form an intsgrated cluster of
research sites in the deciduous forests qf the Southern Appalachian Mountains.
Cooperation is centinuing and extensive, and presently is focused on nutrient

cycling studies and the ecology of the European wild boar. An important gproject

4.



«20-

national scope involves. the E.J. Andrews Biosphere Reserves in the Sierra

Hh

c
Nevada-Cascade biogeographic province which is carrying out coordinated product-
ivity and community structure studies with biosphere reserves in the eastern
deciduous forest, grasslands (true prairie), and Rocky Mountain provinces.

At the intermational level, the Beaver Creek Biosphere Reserve in the U.S. and
La Michilia Biosphere Reserve in Mexico are conducting multi~-institutional
studies of upland pine-oak forests in the Soncran biogeographic province.
On-going activities focus on the dynamics of white-tailed deer populations,
ecological data management, small watershed studies to improve multiple use
benefits, ané the development of ecosystem models. A jeint publication on the
project is planned. Through this project, productive professional relationships
have been established between scientists in both countries. These relationships
created a favorzbkle climate for convening a major workshop in April 1881 on wild-
life and range research needs in northern Mexico and the southwestern United
States. The workshop involved the participation of three US-MAB project direc-
torates (nos. 2,3 & 8), and brought together scientists and government admini-
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 number of specific cooperative undertakings in
wildlife habitat management, range management, and technology transfer, and
established a framework for future bilateral activities in the region. Many of
the workshop recommendations, particularly relating to joint development of

information systems, are underway.

Twelve of the reserves are involved in development and testing of new research
methodclogies for specific applications, inzluding satellite monitoring of arid
lands (Desert Experimental Range), the beta attsesnuation method for above ground
rtiomass determination (Konza Prairie), native plant recovery methods (Hawaii

Vclcanoes), and radio tracking of alligators and crocodiles (Everglades).
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In 1980, fcur of the reserves (Table 1) received large multi-vear grants from
the Naticnal Science Foundation (NSF) +0 establish pilot long-term ecclogical
research programs (LTER), and two adéitional reserves are now being considered
for funding. This program focuses on improving understanding of ecosystem
dynamics, with partirular emphasis on the pattern and control of primary
production, trophic level interactions,Knutrient cycles, organic matter accumu-
lztion, and the effects of natural and anthropogenic disturbances on these eco-
systam functions. The LTER program will gresatly imprcve the scope of monitor-

[ 3

ing and ressarch in selected biosphere reserves. It will also provide for
improved cooperaticn among selected siteés through a coordinating committee of
principal investigators to provide continuing oversight. This committee is also
responsible for communicating the study results to potential users, thereby
addressing a common deficiency in ecological research programs. The LTER program
was developed following a series of multidisciplinary workshops sponsored by NSF
in 1977 and 1978 (Botkin and others, 1577, 1978), and is being planned and
administerad by the scientific community as an experimental undertaking to develop
improved methods for charxacterizing and evaluating eccsystem processes. Although
the methodologies and information generally will support improved ecosystem
management, the orientation of the protdtype studies is scientific rather than
manacerial. The next grant awards, scheduled for January 1982, should increase
the existing six-site LTER program to approximately 10 sites reflecting a rep-

resentative diversity of the nation's biomes.

Tacilities, 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, of the biosphere reserves.
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Prevision of lodging and Zield stétion facilities in the reserve itself can serve
as a major inducement for use of the reserve for scientific study. Twenty-£five
of the 36 xeserves can provide lodging accommocations; 28 have permanent field
staticns, including 20 with "dry" lab and 15 with "wet” lab facilities. Most
reserves have permanent plots for leng~term observational and, in the experi-
mental areas and a few conservation areas, manipulative research. We do not
have information on library and specific data processing capabilities, although
we know that facilities exist in ﬁost areas, but operations vary widely in

acdeguacy.

Figure 5> shows trends during the last five years in the average number of
scientific staff pesitions, by education level, for conservation and experi-
mental areas. The results demonstrate steady improvement in staffing, particu-

! Y - P
larly for masters and doctoral level personnel in the conservation areas.

11)]

taffing generally showed small increases for the experimental areas, although
there were minor year-to-year variations in the direction of changes. In 1977,
9 of the 13 reporting experimental reserves employed one or more doctoral level
sciegntists. In 1981, the numbear Had risen to 10. On the other hand, in the>
conservation areas, such personne# were employed in 5 of 18 reporting areas in
1577. 1In 1981, the number was 12. A similar trené applies to masters level
perscnnel. The data suggest that, even though conservation areas lag far behind
experimental areas in staffing, conservation area administrators are giving
considerable attention to the devélopment of in~house scientific capability,

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

threats to these aresas. There is an obvious positive relationship between a

[
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arge science staff and high average index ratings for science programs. The
seven reserves with the largest scientific staff (>10 positions) all fall within

the top rated sites (index values >60). However, although reserves with small
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(€3) or no 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 appears that a large multidisciplinary
|

staff capability is consistently associated with 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 bicsphere reserves
has increased about 22% in the experimental areas and about 93% in the conser-
vaticon 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 betier 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 tc have been the cause. In 1881,
no funding was allocated for scientific study in two areas (Stanislaus-Tuolumne
Experimental Forest and Noatak National Reserve). Funding elsewhere was between
$10,000 and $100,000 (U.S.) in 12 reserves, $101,000 and $400,000 in eight, $501,000
and $1 millicn in four, and more than $1 million in two (H.J. Andrews Experimental
Forest and Everglades National Park). The six best funded reserves are all
Federally administered and all received high index ratings for overzll adequacy

of their scientific programs. Only the University of Michigan Biclogical

Station received a higher rating, presumably because of its long history of
research by independently funded investigators. During the five-yvear period
surveyed, three rzsserves (Channel Islands National Park, Three Sisters Wilderness,
and virgin Islands Naticonal 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 accommocdations and laboratory support facilities, supports
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about eight s%aff positiens including 2-3 doctoral level scientists, and has an
annual science budget of about $300,000 (U.S.).

anthropogenic Threats and Effectiveness in Conservaticn

In 1380, at the reguest of the Congress, the National Park Service prepared a

ke

reliminary assessment of the magnitude and extent of threats to units of

the National Park System in order to provide a basis for developing a systematic
stratecy for their detection, prevention, and mitigation (Naticnal Park Service,
1980). Threats were defined as "those pollutants, visitor activities, exotic
species, industrial development projects, etc., which have the pbtential to cause
significant damage to park resources or to seriously degrade impértant park wvalues
and experiences." The assessment was based primarily on the resﬁlts of a survey
cf the managers of each of the 326 units in the System. The manégers were re-
quested to provide information on 76 threats in seven categories: aesthetic,
degradation, air pollution, exotic encroachment, operstions, physical removal of
resources, physical impacts of visitor activities, and water pollution and hyérology.
Respondents were asked to indicate whether the source of each threat originates
within or outside the park, whether the threat is known or suspected, whether
documentation 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 botﬁ internal énd external
origin, affecting all tvpes of ecogystems. The greatest number of threats--nearly
twice the systemwide average--was reported for large natural areas more than 4,000
hectarses in size. Disappearance of surrounding buffer zones due to "external
encroachment"” was cited as e major influencing‘factor. The 12 NPS-administered
riosphers reserves existing at the time of the survey reported an average of 36
thresats, nearly three times the servicewide norm. The result was considered to
railect the greater capability of thess areas to detect and evaluate threats

because of the existence of substantial monitoring and research capakilities, and
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suggested that many threats in other areas may have been overlocked. The fact that
about 75% of +he servicewide total of repecrted threats was ccnsidered to be inade-

guately documented by research would seem to support this conclusion «

In oréer to obtain up to date information on all biosphere reserves in the United
tates, the MAB survey utilized the NPS format, but included cenly those threats
having their principal potential impacts on natural ecosystems, rather than
visitor experiences. Information was reguested on 49 threats in all of the
categcries used by NPS except for aesthetic degradation. Table 2 provides an
overview of the extent to which each of the surveyed threats was reported as a
known or suspected problem in the biosphere reserve network. The results show
that the threats affecting the reserves are many and widespread, and that the
mzjority of reserves in the network is affected cr potentially affected by two
or more threats in each category. For 82% of the threats, 2 known or potential
problem was indicated by a greater percentage of conservation than experimental
areas. Much greater percentages of the conservation areas (>20%) reported
threats for the majority of operations categories; illegal collection of bio-
logical and archaeological material, visitor-caused soil erosion and wildlife
disturbance; exotic animals and plants; and water quality impacts from sewage,
toxic materials and coil spills. Most of these differences appear to reflect the
managament emphasis on visitor use in the 15 national park system areas, resulting
in & higher probability of impacts associated directly with visitor activities,

and development and park operations related to these activities. More freguent

I

eports of exotic species problems may be a function of the much larger size of

¢t
83

hese areas, and possibly a heightened awareness of such problems by conservation
area respondents. Site-specific data clearly show that the differences in threats
from o0il spills were due to the much larger number of coastal sites in the con-

servation area group. A greater percentage of reporting experimental areas
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applied to only nine thresats, and substantlally greater percentage (>20%) only
for hunting ané logging--both activities which are not legally permitted in the

conservation areas.

Not only are wmore threats reported for conservation areas, but a greater
percentage of the reported threats for all categories are being addressed
through a scienhce or management program than 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. Intergroup differences
exceed 30% for all categories except air pollution, which is being addressed by
a realtively small and about equal percentage of reserves in each group. The
regional nature of this problem and the difficulty of addressing it through
programs within the reserves may be a contributing factor in the much lower per-

centage of conservation areas reportedly addressing these threats.

The overall survey results suggest that, althouch science programs are rated as
much less comprehensive in the conservation areas, they are much more likely +o
be focused on detection and assessment of anthropegenic threats than in experi-
mental areas. The growing number and seriousness of such threats, and the
increasing awareness of this trend by conservation area administrators, has most

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

experimental arsas in terms of staffing and funding for scientific study.

The conservation areas differ widely in the level of anthropogenic threat to which
theyv are, or may be, subjected. We rated each reserve based on the status of
reported threats, with declining rating values being given to known and scientif-
ically documented threats, known but undocumented threats, suspected but un=-
documented threats, and threats not prasently & problem, in that order. On this

basis, we determined that the reserves receiving the highest ratings--and there-
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fore the most potentially threatened--were, in order of decreasing ratings:
Everglades, Clacier, Seguoiaz, Rocky Mountain, Yellowstone, and 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
Rovale, Virgin Islands, Konza Prairie, Noatak, and the Aleutian Islands. All of
these are in remote areas and support low to very low levels of visitation. The

rating 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 plants 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 to be highest for ecological units which
are freguently included completely within the reserves, such as watersheds,
mountain masses, lakes, and islands. Because most of the experimental areas

were established to protect watersheds for experimental use, it is not surprising
that these units received very high ratings f£or this group. Large-scale units,
such as airsheds and estuaries, which typically extend well bayond reserve
boundaries, recelved lower rzatings. For biclogical resources, effectiveness
ratings were higher for resident than for migratory wildlife, and higher for
small than 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 the lowest rating in
the experimental areas, and second only to wide-ranging manmalian predators in

the conservation areas.
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The respondents' perception of threats and the degree to which their reserwve's
scientific activities are focused on addressing them appear to be associated
with their views as to the effectiveness of the 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 bioclogical groups except small mammals. Even airsheds and wide-ranging
predatory mammals were considered more effectively conserved in the experimental
areas! Because their research often deals substantially with threats, conser-
vation area respondents are probably more keenly aware of anthropogenic influences
which impinge on conservation effectivness, and thus may be more incluned to
assign lower ratings. However, in view of the inadeguate level of documesntation
for most threats, it 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 reasons for the discrepant results, it is clear that improved
guideposts for evaluating the effectiveness of protected areas in assuring long-
term conservation at the ecosystem, species, and population levels are urgently

needed to provide a basis for management.

Professional Training

Profesional training is an important function of nearly all U.S. bicsphere
reserves. The amount of activity is considerable, and occurs about equally in
conservation and experimental areas. Of the 36 blosphere reserves, 26 are being
usecd in varying degrees for undergraduate, and 30 for graduate, instruction.
Reserves located near major universities, such as the Central Plains, Great Smoky

Mounteins, Cowesta, and Everglades Reserves, are used extensively in conjunction
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with regular academic curricula. Others, such as the Luguillo Reserve, provide
specialized instruction for viesiting scientists and resource managers. Twenty of
the reserves are sites for training programs to improve the scientific and
resource management capabilities within administering government agencies, and
“hree are planning to implement such programs. Sixteen support professional
workshops, conferences, and symposia on a regular or periedic basis, and four

more are planning to initiate such activities in the future.

Bilateral activities with other naticns are poorly represented in the professional
training programs of U.S. reserves. ©Only five sites: Coweeta, Hubbard Brook,
Jornada, Haleakala and Olyﬁpic, report ongoing training programs involving other
nations. The Luguillo Biosphere Reserve is widely recognized as an important
center for training in tropical forestry, and has provided training in the past
and plans to do so in the future. Four additional reserves--Big Bend, Isle Rovale,
Beaver Creek, Coram, and H.J. Andrews-~-anticipate future initiation of bilateral
cooperative activities involving Mexico, Canada, and the USSR, in conjunction with

roader programs of scientific cooperation.

Public Communication

Biosphere Reserves can play an important role in fostering public awareness of

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

eyt

1elp promote public recognition and support of MAB and the efiective use of
biosphere resexves as focal points for domestic and global cooperation to assure

sustained conservation of biclogical resources.

The biosphere reserves in the United States are major centers for public communi-
cation. In many of the experimental areas, considerable communication focuses on

the reserve's scientific and managemant programs, and how they are contributing
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anagement practices to reduce adverse environmental impacts and
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increase the productivity of managed ecosystems. Some activities are of an
extension service nature, and oriented toward meeting the needs of foresters,
catilemen, 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 of most of the conservation areas are
generally not available to them. However, our survey respondents indicated that
although only about four experimental reserves in ten discuss MAR, these visitors

are nevertheless, about four times as likely to f£ind out about MAB and its concerns

than visitors to the conservation areas.

Mcst of the conservation areas are national parks and monuments, and use a wide
variety of media, facilities, and activities in pubklic communication. In 1980,
these ar=zas received 27 million visitors, an immense population which is largely

uninformed about MAB and its concerns.

Only 10% of the conservation areas provide public communication on MAB (38% for
experimental areas). About 30% of these reserves address global environmental
problems to some degree (about the same as for experimental areas); 65% discuss
regional or national problems (vs 44% for experimental areas), 70% communicate
information about science activities in the reserve (vs 63%), and 95% provide
traditional interpretation of the reserve's natural history (vs 63%). Four
reserves—-Fraser, San Dimas, Stanislaus-Tuolumne and the Virginia Coast Reserve--~

report no public communication activities or facilities.

These data suggest that major opportunities are being missed to communicate infor-
mation about interactions between human activities and natural ecosystems; and to
link activities in the reserve with problems of regional, national, and global
importance. The facilities and capabilities are already in place in most cf the

conservation, and many of the experimental, areas to take advantage of these
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opportunities. For example, 75% of the conservation areas display a bronze
biosphere reserve dedication plague, but--as only 10% provide communication on
MAB--the plague probably generates more confusion than enlightment. Ninety per-
cent provide instruction to local school groups, 85% conduct ranger walks and
and talks, 85% have visitor centers providing literature distribution and sales
as well as audiovisual presentations (55% exhibit the designation certificate in
a visitor center, but again presumably without explanation); 65% provide trail-
side exhikits and 25% provide exhibits and displays in a visitor center; and

finally, 35% give lectures from time to time on man~biosphere intasrrelationships.

Most respondents expressed reservations about the effectiveness of their public
communication program in ¢onveving information about MAR biosphere reserves, and
interrelationships between human activities and the biosphere. About 70% of the
conservation and 77% of experimental area respondents rated the reserves progress
as less than effective in the areas. Only 7 reserves rated 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 MAB would be of potential

or definite value.

A recent US-MAB workshop on public communication in biosphere reserves revealed
that reserve personnel are often uninformed azbout MAB, bicsphere reserves, and
theilr role in dealing with national and global problems. A better infcormed
resexrve staff was viewed as key to more effective public communication. The
workshop produced a set of guidelinés, in gquestion-and-answer format, to help
reserve administrators develop public communication programs, and reached agree-
ment on a number of recommendations, some with potential applicability inter-
naticnally. 2 few of these are:

*Increase training and dissemination of information to biosphere reserve

personnel through visits to the reserves by MAB personnel.
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*pProvide for wide dissemination of the public communication guidelines

to the biosphere reserve network.

*Develop an illustrated brochure describing the purpose and accomplish-
ments of MAB's bilosphere reserves project for distribution to the public.
*Improve recognition by identifying the site's biosphere reserve

status on all entrance signs; provide interpretation of this status
wherever the dedication plague or designation certificate is displayed;
and briefly explain the significance of biosphere reserve status in
orientation materials provided to visitors.

*Edit the UNESCO-MAB slide tape on Project 8 to improve suitability for
general audiences, and provide an opportunity to include material on
the particular reserve in the presentation.

*Develop travelling and duplicatable exhibits on global, national, and
regional environmental problems and the role of science (and MAB) in
addressing them, for use in the reserves.

*Utilize national public interest groups, as well as local organizations,
to disseminate information on MAB Project 8 and its activities.
*Identify biosphere reserve status in publications relating to the

‘

reserve, and assure keyword reference.

Policies and Plans Relating to Biosphere Reserves

In the United States, the biosphere reserve designation is applied to legally
protected sites, and 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 cases, the existing legal controls applicable to protected
natureal areas, particularly those in Federal ownership, are adeguate to assure

-
[

hat the purposes of the biosphere reserve are fulfilled, provided administrators
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make a reascnable effort to do so thrcocugh development of poclicies and plans in

accordance with their existing legal authorizations.

To determine whether such a reasonable effort is being made, we asked survey
respondents tc indicate whether pclicies and plans have been developed specifi-
cally for biosphere reserves in the areas of research, rescurce 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 areas. The percentage of
the reserves having policies relating to the reserve activities 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 differencss

here were somewhat less. Reserve-specific guidance was most likely to be provided
for resource management (8l% of experimental and 40% of conservation areas), and
research (9% and 40%), and substantially less likely for visitor use (50% and 20%),

public communication (238% and 25%), and conservation of gene pools (31l% and 20%).

The greater recognition of biosphere reserve status in the plans and policies of
experimental arca administrators may be due to the similarity between the manage-
ment objectives for these areas and the purpcses of biosphere reserves, particu-
larly in research, demonstration, and training. Most of the experimental areas
are research subunits of large production-oriented forests and rangelands, and
biosphere reserve status strongly reinforces a pre-existing mission. Thus, the
designaticn was presumably understood, accepted; and brought to bear on planning
and policy making. Application of the biosphere reserve designation to the entire
rea was, in most cases, logical, 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 kiosphere reserve designation to entire units of
the National Park System may have contrikbuted to the present lack of influence

the designation presently has on bureau plans and policies. The mission of the
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. When most
of the reserves were designated in 1976, research and resource management
activities played a relatively small role in park operations and were oriented
primarily to meeting the immediate or short-term needs of management. A new
designation, emphasizing these activities on a long-term basis over the entire
park, did not reflect the prevailing management priorities in most of the designated
areas. A recent conference on public communication in biosphere reserves revealed
major misconceptions about the significance of biosphere reserve status existence
in this bureau today. A widely held view is that the designztion merely records

" the global significance of some of the nation's finest national parks. Viewed in
this context biosphere reserve status is unlikely to have much impact on pclicies
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 designatien 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 bicsphere reserves in the

United States appears to be determined primarily by agency missions.

SOME FUTURE DIRECTIONS
Our experience with the Udvardy system of kiogeographic ciassification (Udvardy
1974) has besen 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. BHowever, the boundaries of the classification units do not always pfecisely
reflsct the variaticns in climate, susbstrate, physiography, and vegetation which,
are the most influencial in controlling ecosystem structurs and function at the
regional ievel. For this reason, systematic review of the ecosystems of a
particular biogeographic province for the purpose of biosphere reserve selection
often requires adjustment of the province boundaries to £it the present state of

knowledge regarding these ecosystem controls.

Although the Udvardy system provides a reasonable basis for biosphere reserve
selection in terrestrial areas, we believe that opportunities for refinement
should be prusued. Because of its greater degree of biogeographic 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 ecosystem on the basis
cf 2 synthesis of current knowledge. However, we believe that 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 weorking 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 (k) the inland limit of penetration of marine

aerosols within the atmospheric boundary layver and including both salts and



marine aerescls, whichever is greater" and e seaward limit "defined by (&) the
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outer extent of the ccntinental shelf (approximately 200m depth) or (B) the

limit of U.S. territorial waters, whichever is greater." Thisg definition includes
onshere, nearshore, and oceanic ecosystems controlled by maritime and marine
influences. An easy to use two-dimensional classification system was agreed

upon which identifies twelve cocastal regions based on terrestrial-nearshore and
oceanic characteristics and 17 widely recognized ecosystem types based on akiotic
and biotic characteristics, which are potentially represented within the coastal
regions. The classification system, which is similar in general structure to
others developed for conservation purposes (Ray, 1375; Cowardin and others, 1879),

is now being tested on an experimental basis in selection of biosphere reserves

in the Carclinean-Scouth Atlantic Coastal Region.

Rlthough the lands and waters within the coastal zone are included in nine

u

Liosphere reserves, the selection criteria for most of these areas were applied
Primarily to terrestrial rescurces. For this reason, most of the U.S. coastline
will recuire scientific review %o determine the most gualified coastal areas for

nomination as biosphere reserves under the 1974 UNESCO criteria.
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Seleaction Criteria

The UNESCO-UNZ? Task Force which developed the 1274 criteria fcr selection of
biosphere reserves racommendad that the conservation mission of the biosghere
reserve be focused at the ecosystem, raither the species level. Sites illustrating
the maximum representation of the ecosystems of a particular biome, minimal
evidence of human manipulation, and a high degree of effectivenss in conserving
the diversity of life forms within the reserve are to be favored. The presence
of unique features, such as unusual numbers of rare species, are regarded

as secondary considerations, except in instances where unigque areas can be
justified as biosphere reserves on the zasis of extracrdinary research potential
or the value ¢f their genetic materizl. 0f particular importance was the task
force's receognition that a single reserve may be inadecuate to protect a rep-~
resentative diversity of the natural ecosystams of a particular biogeographic
province and that natural ecclogical variation should dictate the number of bio-

sphere reserves reguirad.

Qur recent experience in the United States suggests that, when a cood level o

h

ecolocical information exists, the need to select a relatively large nunber o

Hy

sites to obtain a representative diversity cof ecosystems will be obviocus from the
start of the selection process. For this reason, new US-MAB guidelines encourage
the selection of biosghere reserves consisting of multiple sites, and specifi-
cally allow a number of such reserves, normally not more than four, *o be

estzblished within each province. US-MAR's recent nomination of the l2-site

3ig Thicket National Preserve in east Texas exemplifies this trend.
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The multiple site blosphere reserve, linking individually cualified ecosystem units
under the same or different administration within & single kiogphere reserve
designation, helps assure a level of ecosystem representation not normally
possible with single site reserves in the classical tradition, or though the
cluster concept--established at the initiation of the U.S. network--whereby
separately designated conservation areas and experimental areas under different

aéministrators are paired within the same province.

As stated previously, the classical biosphere reserve has been difficult to
establish in the United States because of policies of administrators which

limit the availability of large core zones or which preclude the conduct of
experimental research. The cluster concept was a reaction to this limitation,

and attempted 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, 1877). It has enabled the
incorporation of experimental research areas with long histories of monitoring and
research into the network, thereby fulfilling a major purpcse of the reserves in
developing improved methods for sustaining the productivity of naturzl ecosystems

for human materizl and economic benefit.

By providing for much greater ecosystem representation, the multiple-site concept
furthexr strengthens the U.S. network, especially in conservation. The great
majority of the sites in such reserves will be minimally disturbed ecosystems,
sufficiently expansive to facilitate ecosystem~level research. Many of the sites

are expected to be administered by non-Federal governmental agencies or private

=

nstitutions. Some will have a substantial history of research in par:t of the
protected area, but many will illustrate only a potential for such work. This

should not be viewed as & major limitation, as we believe it is important to
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designate gualifying areas while the 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 reguired to fulfill the
purpeses of the reserves. Unigue areas, degraded landscapes especially suitable
for restoration research, traditional human use areas, and other sites of excep-
tional research and 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
reguire designation of several reserves in most, if not all, selection areas. 1In
many cases, the individual reserves will themselves consist of two or more sites.
A not unreasonable average of three reserves per bicgeographic 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-MAB Directorate on Bilosphere Reserves has developed new guidelines for
selection of biosphere reserves (Fernald, E.A., and others, 1981; Ray, G.C., and
cthers, 198l1), which provide a systematic approach for identifying candidate
sites, summarizing relevant information, evaluating sites relative to UNESCO

criteria and recommending nominations.

The cornerstone of the procedure is an ad hoc multidisciplinary panel of
scientists and resource managers possessing preeminent knowledge of the eco-
systems cf a particular biogeographic province. The panel normally consists of

four to seven members, representing land managing agenciesg, universities, and

other institutions, as appropriate, to develop balanced perspectives on the
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gualifications of candidate siteg. The panel has considerable flexibility in
identifying the factors to be used in describing and comparing the ecclogical
features and conditions of candidate sites in a province, as well as the format
for digplaying this information. However, once these factors have been agreed
upen, a disciplined procedure assures a high degree of okjectivity and consis=-
tency in rating and 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
boundaries of the biogeographic province, and in sudividing the province into
ecclogical regions for selection purposes. Specific guidance for carrying out
these functions is not provided. However, our limited experience in testing the
new guidelines indicates that well~informed panels can readily reach agreement

on the basic framework for selection.

In identifying sites for evaluation, panels are urged to consider not only sites
which appear to satisfy all UNESCC criteria, but also sites which, while obviously
deficient in one or more respects, may provide opportunities for creating a fully
adequate bicsphere reserve through linkage with one or more other sites to form

a multiple site reserve or reserve cluster.

Once the candidate sites have been identified and the framework for selectiocn
developed, panel members prepare descriptive factor summaries for those sites
with which they are most familiar. These summaries involve the numerical scoring
of certain factors based on the quality of the factor, or altermnatively, an
indication of whether a particular factor is present or absent. The descriptive
factor summaries, along with supplemental infermation and analysis, are then used

by the panel %o evaluate the sites relative to UNESCO criteria.
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The procedure for evaluation involves the rating of each site, or group of sites,
relative to five criteria, which are weighted according to their relative impor-
tance in selection. Representative diversity at the ecosystem level, a2 single
criterion combining the two closely interrelated essential criteria established
by UNESCO, is accorded the greatsst importance (weighting factor 10), followed
by effectiveness as a conservation unit (3), naturalness (3), education and
research value (2), and unigueness (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 candidate sites and prepare site
descriptions; which are forwarded along with appropriate supporting information
to other panel members. Based on this material, all panel members rate each site
using a standard evaluation form. A second 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 cannot 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 qualification, raﬁher than the sole
basis for nomination. Thus, sites satisfying one or more criteria to an ex-
ceptionzl degree may be given extra weight in evaluaticen. Similarly, a less well
gualified site in an otherwise unrepresented ecosystem type may be favored over a

better qualified site in a ecosystem type represented by several candidates.
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Upon completion c¢f the selection process, a report documenting the rationale for
site selection and including all descriptive and evaluative materials is sub-
mitted, along with site nomination forms, to the US-MAB Directorate on Biosphere
Reserves. The Directorate then reviews the report and recommends nominations
t0 the U.S. National Committee for MAB, which obtains the site manager's concur-
rence and a statement of intent to pursue three general goals:
*to encourage multidisciplinary scientific studies leading to improved under-
standing, management, and use of natural and managed ecosystems;
*to coordinate systematic planning for scientific, educational, and
resource management activities in the area;
*to avoid undertaking or autheorizing actions wnhich would significantly
impair the value of the reserve for ressarch and educational purposes.
Once these assurances have been received, the Committee forwards the nomination

to the International Coordinating Council for action on designation.

Based on the results of preliminary testing, the procedure seems to work well in
the United States, where a sufficient level of ecological information is usually
readily available to support comparative analysis of sites. Its application in
situations where information gaps are large remains to be determined. 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.

Assuming the availability of adegquate 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

network, should be possible by 1984.
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Development of Scientific Capabilities

A major impediment to the effective use of biosphere reserwves 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 capabilities, and 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 serve as a vehicle for
soliciting the broad involvement of the scientific community and other institu-
tions in assessing the adequacy of the reserve's data bases and activities, and
in enabling the administrator to develop a cost effective program for meeting
both leong-term and short-term needs for information. Finally, by creating a
permanent and comprehensive record of the history of scientific activity in

the reserve, it helps assure that previcus knowledge is brought to bear in the
development and testing of scientific hypotheses, and that continuity of data

bases is maintzined.

In August, 1980, a prototype study was initiated in the Great Smoky Mountains
Reserve, utilizing an existing consortium of federal land managing 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 importance of previous work on particular topics was
developed and forwarded to authorities on the ecosystem of the region, who
were requested to supply additionel references and to revise the summaries as
necessary. These individuals were also asked to recommend, £rom their disci-

plinary points of wview, actions needed to make existing scientific programs
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more eifsctive in characterizing %he structure and Ifuncticn of the reserve's

ecosystems, and in enabling the administrator to detect and deal with adverse

changes in a timely and cost effective manner.

Recommendations were synthesized anﬁ a revised report sent to seslected reviewers
who made substantive recommendations based on the earlier materizl. B2An inter-
disciplinary workshop was then scheduled, bringing together scientists, the
reserve acdministrator, and other governmental agenciss to identify and prioritize
needed actions, with pa:ticﬁla: attention given to identifying opportunities for

cooperation with other agencies and institutions.

The overall effort involved more than %0 scientists and provided a framework for
developing a phased, balanced science program for the bicsphere reserve. Because
the assessment's format provides for easy updating, its value should continue in-
definitely. We believe this approach provides a highly effe*ti?e, ané relatively
inexpensive way to crcocmote improved scientific and educaticnal use of kiosphere
resexves, improved cooréination at all levels, and more 2£fZicient expenditure of
limited research funds. Similar assessments are scheduled during <he nsaxt year

in four additional reserves.

Genetic Resources Protection and Management

US-MAB, in associaticn with various Federal agencies, is cosponsoring two major

workshops dealing

E

ith genetic resources. The first of these, scheduled for

November 1281, is intended to develop perspective on the problem of declining

o

global cenetic diversity. Specifically, it will

ring together scientists, resourc

e
mangers, and agency administrators to assess the causes ané magnitude of the problem
its econeomic, socizl, ecclogical, and political ramifications for the U.S. and othar
couniries; the stavus of institutional capabilities, and the effectiveness of exist-
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initiatives to promote domestic and international efforts tc maintain bioclegical

The sz2cond workshop, scheduled to be held in Washington, PB.C. from August 2-13,
1932, is intended to provide new perspective on the potential for managing the
genetics ¢f bioclcgical resources, with principal emphasis on the world's temperats
zones. It will adéress proklems in managing wild animal and plant populations as
protected areas become progressively more isclated due te changes in peripheral
land use ané human activiities which interfere with historical patterns of gene
flow. Topics will include species declines and extinctions, the founding of new
populations, the mexrging of separated populations, and maintianing the natural
diversiéy of populations and taxonomic units. The workshop will identify gaps in
our knowledge, and develop recommendations for interim management practices that
could be implemented immediately, as well as for future study to provide a basis
for miticating adverse conditiecns ani trends knewn <o bé occurring or anticipated
in protected areas. Finally, the workshop will explere posgsible avenues for multi-
disciplinary, multiinstutioﬂal, and multinational cooperaticn in addressing
problems of biological resources management in a world vastly éifferent froem the

one in which many of the protected species evolved. Imminent authorities in basic

sciences, including botany, zoology, biogeography, systematics, and genetics, as

£l

ncluding wildlife management, livestock and agricultural

'.l.

w2ll as applied field

n

14

(]

genetics, horiiculture, and silviculture, will provide their perspectives to an
audéiance of resource managers, policymakers, and representatives £rom interested

organizations and foreign governments, with the objective of bringing relevant
information from diverse Ifields to bear on more effective manacement of niological
resources in a rasidly changing world. - he proceedings will be published immedi-
ately Zollowing the workshop to enable the greatest nossible demesiic and inter-

[

national transfer of information. Government and private sectsr resronses te this



ganizations have agreed to cosponsor

<he workshop, and many are providing financial suppert. Complementary to these

workshops will be a major MA3 publication on the cultural significance of the

world's natural genetic¢ resources. ZPrepared by Margery 0dlfield and scheduled

for publication in 1982, this work summarizes a wealth of practical informatien

to suppert gleobal efforts in genetic conservation.

1
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CONCLUSICNS
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 the intent to
provide long-term protection. Scientific and educatiocnal activities in the
reserves are extensive and increasing. Budgets and professional staff, while
not adegquate 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 anthropogenic
threats. Several of the raserves are major centers for the study of the dynamics
of natural and disturbed ecosystems, and four have been selected as sites in 2
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 functicons of biosphere reserves.

However, the results of a US-MAB survey completed in August 13881, when viewed
along with other information on the biosphere reserve network, reveals deficiencies

both individually and collectively in U.S. biosphere reserves:

1) Ecosystem representation. The biosphere reserve network does not vet contain

a representative diversity of the nation's major ecosystems. Although most bio-

geographic provinces are represented in the network, existing reserves typically
contain excellent examples of only a few ecosystems, and additional sites will be

reguired in most provinces.
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In coastal regions, deficiencies are greater, and only a few regions contain
\
adeguate ecosystem representation. A systematic review of each province and

coastal region is reguired to assess ecological variability, and assure adeguate
|
representation of gualified sites. A reasonable estimate of the size of the

network at completion is 72 sites, or about twice the existing number of reserves.

Many of the reserves will consist of multiple sites under the same or different
i
administration.

2) Effectiveness in conservation. An objective basis for assessing and comparing

the effectiveness of biosphere reserves in conserving ecologically significant

areas and taxonomic units is not available. 1In our survey, scientists in small

experimental areas gave their biosphere reserves higher ratings than scientists
in large conservation areas fo; effectiveness in conserving everything from wide-
ranging predatory mammals to airsheds. These same respondents also considered
their areas substantially less threatened by anthropogenic influences than &id
conservation area scientists. Although greater sensitivity to threats as a
result of the research experience of the latter group may have been implicated,
the results underscore the difficulty in determining how well the conservation
nission of the biosphere reserves is being achieved. A major internaticnal
initiative is needed to develop widely applicable methodologies, in this

critically important area.

3) Scientific Studies. Our survey revealed a very high variability in the pre-

ceived adequacy of the reserves' scientific data bases and activities to meet
present and reascnably foreseeable scientific and manacement needs. Some
reserves report many comprehensive activities while others indicated inadeguate

work in numerous areas.
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Experimental aresas were rated more adeguate than the much larger ccnservation

reas 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 threats to natural ecosystems.
Newer lines of integrated ecosystem research, such as nutrient 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 complementary, they are not
often integrated, even for reserves in the same biogeographic province. Where
integration occurs, it tends to involve only one or two activities. 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 that most of the reserves

are, for practical purposes, essentially autonomous study units.

A few of the study areas stand out as very poorly represented in the network as
a whole: aquatic ecosystems, soil ecology in conservaticon areas, wildlife
genetics, air pollution impact, and ethnobotany. Lack of information in these
areas could impair the capability of the reserves to conserve genetic resources
and habitats in the face of increasing human-caused threats. 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 pctential scale and diversity of new initiatives
which may be recuired to provide for informed management in +he future, as well

as the exceptional opportunities for comparative study. To provide a framework

Hy

or identifying these initiatives, the National Park Service has initiated
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preparation cf comprehensive compendia of information on scientific data bases,
activities, and facilities for several of its bicsphere reserve areas. These

documents, in standard 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 carry out projects which provide perspective on global or kroad
regional problems. He has stressed the desirability of developing regional net-
works of integrated pilot projects through which significant field studies with
research, cemonstration, and training components, provide the focus for coopera-
tion at the domestic and intermnational levels. As MAB's permanently prctected
sites for cazrying out baseline and experimental study, the biosphere reserves
should play a key role in this mission. However, a few noteworthy initiatives
notwwithstanding, the biosphere reserve network in the United States is not con-

tributing very effectively in this area.

The problem seems to be due in part to the fact that the U.S. reserves do not
have an independent management identity. Lacking their own legal protection, the
biosphere reserve depends on the surrogate protection provided by the admin-
istrator's authorities, policies, and regulations. Their purposes thus

tend to be achieved only to the extent they promote the administrator's mission.
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 inguiry

The number of linkages among the programs is disappointingly small. Our survey

revealed that, of the 36 U.S. reserves, 23 are involved in on-going cooperative
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monitoring or research with aregional instizution, 14 in cooperative domestic
undertakings with another tiosphere reserve, and only three in internaticnal
projects. Many of the linkages are focused on a single activity. Instances
of integration of demonstration and training into these programs are substantially

less than the number of reported projects.

Increasing use of biosphere reserves as focal points for domestic ecological
research, as well as Federal efforts to develop and standardize resource inventory
and ecological monitoring methodologies, should contribute to improved domestic
coordination. International coordination of reserve activities will present a

more formidable challenge.

A major strength of MAB lies in its ability to serve as a catalyst for building
productive relationships between scientists in different nations possessing common
research interests. It is at the level of the individual researcher where
enthusiasm for such cooperation is likely to be greatest and the least encumbered
by political constraints. We believe that the MAB Consortium, developed in the
United States to award grants to domestic researchers for projects which simul-
taneously further the goals of participating MaB Projects (1,2,5, and 8) and

governmental agencies, provides a useful institutional model for encouraging these

professional relationships. In using this MaBR institution tc fund the U.S. side
of projects which are also actively supported by governments or instutitions

in other countries, U.S. agencies are able to support high pricrity domestic
research and at the same time obtain, at little or no cost, the benefit of the
additional perspective generated from complementary work on a2 similar problem
elsewhere. The participating nation receives the same benefit. The peer review

process used in grant evaluation provides considerable assurances of the gquality
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and utility of the bilaterzl research efforts. The success of biosphere reserve
linkages will depend on the extent to which they can be demonstrated to contribute
to the missions of reserve administrators. Such projects as the US-Mexico range
management and wildlife conservation research effort involving the Beaver Creek
and LaMichilia Biosphere Reserves are proviaing the necessary evidence, but many
more such projects are needed. Improvement in information flow among reserves,
with emphasis on those in ececlogically 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 COF RESULTS OF 4 SURVEY OF BIOSPHERE RESERVES
IN THE UNITED STATES

August 1984

Table 14. Index Ratings for Baseline Irnformation Categories
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Table 1A, Index Retinss for Baseline Information Cetesories (Continved)
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Categorv and Activiivy

Agquatic Ecosysiems

Aguztic organisms

Groundwater hydrology

Bottom morzhology of aguail
features

Thysical parameters

Surface hydrolegy

Water chemisiry
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e
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s

Humzn~caused disturbance
;st ory
Txotic species (incl. disezses)
Land use changes
Natural disturbance history

auna

bundance

Checklis< nd keys
Ccllecz.ons

lorz and Vegetaiion
Crecklists and keys
Collection

'M‘a‘m

Troduciivity

.
Stminture of vegsiaticen

e o e

Ragerves
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L2
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Li
48

39
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Ly
72
23
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6L
k5
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i
&7
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Conservation Exterimentel
Arezg Arezs
L3 35
25 28
35 22
L2 L8
ks 52
L5 32
63 72
ks L2
70 75
52 3
52 60
60 é8
L2 48
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60 68
é5 20
30 65
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No baseline information is availadle,
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Lyzilable informatlion is incomplete, ofien variable in gqualiiy, and wizih
seientific and management applicability only in highly specif
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&vailable information is somewhat imcomplete, generally of good gqueality,
and wiih sclentific and menagement applicability in severzl areas.
Available infermation is comprehensive, of good-ito-excellent qualiiy,
and with scientific and management applicability in many areas.
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Teble 24. Index Ratines for Lons-term Environmental Monitorinz (Continued)

Categories
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Biosthere Reserve
Hubbard Brook EF (e) 100 8 58 - 88 79
Isle Royale ¥P (c) 50 38 25 -- 38 35
Jornada ER (e) 50 33 92 - 75 é5
Konza Prairie RN4 (c) 75 94 73 == 81 8L
Iuquillo EF (e) 100 50 83 ~— 50 62
Niwot Ridge (e) 50 31 42 -~ 100 58
Noatak NAR (c) 50 44 42 50 38 L2
Olympic NP (c) 75 25 25 25 69 40
Organ Pipe Cactus NM (c) 75 56 Lo 25 62 54
Rocky Mountzin NP (c) -- 31 33 25 62 %)
San Dimas EF (e) 75 75 67 50 75 71
San Joaguin ER (e) 25  -- 100  -- 75 79
Sequoiz~Kings Canyon NP (c¢) 25 31 28 25 4l 40
Stanislaus-Tuolumne EF (e) 25 25 25 25 25 25
Three Sisters Wilderness (c) 75 44 75 25 50 L8
University of Michigan _— .
Biolozical Station (c) 50 62 100 & 75
Virgin Islands NP (c) 50 25 25 30 31 31
Virginia Coast Reserve (c) 75 £9 92 - 75 78
Yellowstone NP (c) 75 b2 &7 100 50 é3
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Table 24, Index Ratings for Lonz-term Ehvironmentsl Monitorine (Continued)
Categories
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ol o 2 Q <
~ -+ 7] ot Q =
o ] o o 3 o
. s . < = = 95} = O
4dverage index ratings:
Conservation areas 51 ) 51 67 53 51
Zxperimental areas 69 52 69 31 é5 61
211 viosphere reserves 58 49 58 59 58 55
Table 2B. Index Ratings for Activities Within Catecories for Long-term
Environmental Monitoring
Indey Rztines
. A1l Conservation Experimental
Category and Activity Reserves Areas Areas
Water Resources
Groundwater level 40 42 35
Physical parameters 46 40 55
Surface hydrology/tides 55 50 60
Water chemistzy 50 50 50
Disturbances
Human-caused disturbances 60 50 72
land use changes 64 60 5
latural disturbances 57 Lsg 70
Macroclimate
Aiw quality 52 50 55
Soil temperziure/moisture s 35 58
Weather data 73 65 82
Wet £211/dry fall chemistry 67 62 72

Kev to Ratings
25 Monitoring is severely inadequate to meest known or reasonably foresesable
information needs.
oring is incomplete, but will pertially mest known or reasonably
ceable information nseds.

th

Q

H

0

toring is somewhat incomplete, but will meet most known or reasonably

Zcreseeable information needs.

100 Monitoring is comprehensive; will meet all known or reasonably foreseeable
information needs.



Categories

ferinl imagery
Water resources
Disturbances
Selsmic acltivity
Macroclimate
rating

Averzge index ratings:

n
~
&
n
ful
o~
~J
n
(V)
Ln
-

Conservation areas
Experimental areas 69 52 69 31 63 61
211 tiosthere reserves 58 49 58 359 58 55

s

Table 23. Index Raiinzs for Acti ities Within Catezories for Long-ternm
Environment

Index Ratins

a1 Conservetion Zxperimental
Catezorr znd Activity Reserves Areas drezs

¥ater Resources
Groundwaier level 40 L2 35
Physicel parameters 46 40 55
Surfzce hydrology/tides 55 50 €0
Water chemlsiry 0 50 50

turbances

Human-caused disturbances 60 50 72
Land use changes 6L 60 75
Natural d&isturbances 5 45 70

Macroclimate
Alx cuality 52 50 55
Scil temperaiure/moisiure L5 35 58
Neatn,- datza 73 65 82
Wet fall/dry fall chemistry &7 é2 72

25 Monitoring is severely inadecuate to meei known or reasonzbly foreseeable
informaticn needs.

& e g 2 Py - - -~ o A ~e = h? .o -~ ~% -
50 Moritoring is incomplete, but will pariially meet known cr reascnably
foreseszble information naeds.
e e o o - Oy - 2 - £ v g o St} - % 3 - >
75 Moritoring isz somewhat incomzletes, but will meet most kKnown or reasonadly
& oo 2 S P >l
foresesatlie ixfcrmaticn needs,
v S - 2 < -~ 3 L -3 ] ry ] e . 1 = !
100 Horitoring is cemprehensive; will mest 21l knewn or reasonzatly foresseabl
e . X
information needs.



Table 3A. Index Rztines for Ecolozical Ressarch Cateszories

Categories
B

o =

Qo [¢+] ~ [} [aV]
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® M ot © o

. 1 = = 57 &

Blosthere Reserve
Aleutian Islands MWR (c) 30 47 25 38
Beaver Creek EW (e) 68 64 38 6L
Big Bend NP (c) 28 28 25 28
Cascade Head EF (e) 41 53 33 ué
Central Plains ER (e) 48 48 L2 47
Channel Islands NP (c) 3L 28 25 30
Coram EF (e) 53 38 75 53
Coweeta EF (e) 61 50 L2 5l
Denali NP (ec) 28 27 25 27
Desert ER (e) 39 32 25 34
Everglades NP (c) 59 68 25 €0
Fraser EF (e) L1 25 -~ 35
Glacier NP (c) 33 Lo 25 36
Great Smoky Mountains NP (c) 56 L7 25 49
H. J. Andrews EF (e) 60 52 67 57
Hzlezkala NP (c) 40 40 25 38
Hawaii Volcances NP (c) 34 31 25 32
Hubbard Brock EF (e) 25 78 25 78

; N N 3 2 1
Fredominant anasem=nt emthasis: (c) conservation or (e) experimental
éomD051ve rating: Xotal points weceived X 100 re

ToTal possibple points

N
1
i
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Teble 3A. Index Ratings for Ecolosical Research Catesories (Continued)

Categories
5
&
= = S
Qo 3] o) 4]
i -+ ] [=] B &0
P -gon ey O - XS
[ =N o = B Q -~
2 @ W —~ o T =
o) Q =] =4 8 o
&p 2] —~ — £
sz 3 d
Biosphere Reserve =
Isle Royale NP (c) 50 Lo 25 Ly
Jornada ER (e) 4L 38 42 41
Konza Prairie RNA (c) 35 38 33 36
Tuquillo EF (e) 51 b6 42 48
Niwot Ridge (c) 53 50 50 52
Noatak NAR (c) 27 25 25 26
Olympic NP (c) 34 36 25 34
Organ Pipe Cactus NM (c) 38 34 25 34
Rocky Mountain NP (c) 32 29 25 30
Sen Timas EF (e) 51 38 50 45
San Joaquin ER (e) 50 56 50 53
Sequoia-Kings Canyon NP (c) 38 27 25 32
Stanislaus-Tuolumne EF (e) 25 25 25 25
| Three Sisters Wilderness (c) 36 L6 50 u2
University of Michigan .
Piological Station (c) b7 67 75 58
Virgin Islands NP (c) 25 25 25 25
Virginia Coast Reserve (c) 35 28 25 31
Vellowstone NP (c) 3% 48 25 b2
Averzge index ratingss
Conservation arsas 36 35 28 36
Experimental areas 51 46 Ly 48

A1l Dbiosphere resexrves 43 42 35 Lup
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Index Ratings

A1 Conservatiog Ex;erimentaﬁ
Category and Activity3 Reserves Areas (No.') Areas (No.™)
Vegetation amd Ecosystem
Acid precipitation impact (30) 41 40 8 43 5
tir pollution impact (33) 36 35 7 38 5
Agquatic vegetation (30§ 34 30 L 40 3
Carbon cycling (33) 39 30 2 53 6
Desertification (5) 36 25 0 43 2
Ecosysten modelling (35) L3 33 i 55 9
Energy flow studies (33) 35 30 3 48 L
Ethnobotanical studies (27) 29 30 1 25 1
Exotic species control (28) 39 40 8 35 1
Fire ecology (28) 50 50 5 50 L
Grazing impact (22) § 49 L5 3 55 5
Mining reclamation (8) 25 25 0 25 0
Nutrient cycling (35) I 30 4 55 8
Productivity studies (35) 46 33 5 70 13
Rare/endangered plant
populations (30) il 48 11. 38 5
Silvicultural studies (23) 50 33 1 65 8
Succession studies (34) 54 48 14 65 11
Tropical forest restoration/
management (5) 60 50 3 100 1
Visitor impact (23) 43 s 7 38 4
Wildlife
Ethnozoological studies (25) 32 33 3 28 0
Exotic species control (28? 38 43 8 28 1
Genetic resource management (25) 29 30 6 25 1
Impacts of grazing animals on
wildlife (20) 38 33 43 1
Impacts of regional land use
changes (283 33 30 6 40 3
Population dynamics:
Amphibians (29) 36 30 2 L5 L
Aquatic invertebrates (34) 40 35 6 48 5
Aquatic mammzls (22) 35 33 6 40 0
Fishes (35) L5 L5 7 b5 5
Insects/crustaceans (35) 42 35 7 32 6
Large mammals (33) 49 45 14 55 3
Migratory birds (34) 42 38 6 48 5
Rare/endangered species (27) Ly bs 11 40 2
Reptiles (29) 39 35 3 L5 L
Resident birds (36) 52 45 11 60 6
Small mammals (36) L7 35 5 60 é
Visitor impact studies (25) 34 35 3 32 2

Number of

-\

exTeYrin

PGS A

[
+
(1]

~ ress
Number of reserves reporiing ongoing studies, ex 20 conservation areas and 16
ntal
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able 3B. Index Retings for Activities Within Ecological Zesearch Catecories

(Continued)
Index Ratings
Al Conservatiog Experimental
Category and Activity Reserves Areas (No.) Areas (No.)
Soil Ecology
Macrofauna studies (33) 35 30 2 b2 2
Microflora/microfauna studies (35) 36 28 2 50 6
Mycorrhizal associztions (34) 32 28 1 38 5

Key to Ratings

25 Inajequate

e
50 Somewhat adeguate
75 Adeguate

100 Fully comprehensive



T'able 4. Rating of Blosphere Reserves for Categories of Anthropogenic Threats

Threat Categories: Phys. Impact

Mr Exotic Thys. Removal of Vislitor Water Poll. Mean Ratlngl

Biosphere Reserve Pollulion  Encroachment  Operations of Resources Activities & Hydrology  All Categories
Aleutian Is. NWR 0.3 1.0 0.2 1.3 1.1 1.1 0.8
Big Bend NP i.3 2.2 2.6 2.1 1.9 1.3 1.9
Channel Is. NP 1.4 3.0 1.4 2.1 2.0 1.5 1.9
Denali NP 1.0 0.8 2.7 1.7 3.0 1.7 1.8
Everglades NP 3.1 3.0 3.6 2.9 2.6 2.5 3.0
Glacier NP 3.0 3.5 2.8 2.0 2.9 2.7 2.9
Great Smoky Mtns. NP 2.4 2.2 1.9 1.8 3.0 1.0 2.0
Haleakala NP 3.0 2.5 0.2 0.9 0.6 0.2 1.2
Hawali Volcanoes NP L.0 3.0 1.7 0.9. 1.3 0. 1.9
Isle Noyale NP 1.7 2.0 0.7 0.4 1.4 0.9 1.2 v
Konza Pralrie RNA 3.0 1.5 1.4 0 0 0 3.0
Noatak NAR 0.3 0 1.4 1.8 2.1 0 0.9
Olympic NP 1.3 2.0 1.8 1.4 2.1 1.0 1.6
Organ Pipe Cactus NM 1.5 2.2 0.9 2.0 1.4 1.0 1.5
Rocky Mtn. NP J4 3.0 2.2 2.4 2.9 0.8 2.4
Sequola-Kings

Canyon NP 1.9 3.5 3.6 2.3 3.0 0.8 2.5
Univ. of Michigan

Biological Sta. 1.0 0 1.2 : 0.7 0.6 0 0.6
Virgin Is. NP 1.7 1.5 0.9 1.0 0.9 0.7 1.1
Va. Coaslt Reserve ‘0 2.8 1.6 1.7 1.7 0 1.3
Yellowstone NP 1.3 3.0 1.7 2.1 2.3 2.7 2.2
Mean, all sitess 1.8 2.1 1.7 1.6 1.8 1.0

lRating valunes calculated as total polnt score for threats in category/total number of threats in category



