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FALL 1985

A report to park managers of recent and on-
going research in parks with emphasis on its
implications for planning and management

The “limits of acceptable change” article on page 9 of this issue is Park Science’s initial response tc a
Winter 1985 lefter to the editor from Carl Shipley of the C&0 Canal National Histor:cal Park Commission. Shipley
was concerned primarily with the C&QO Canal and what he perceived as signs of “overuse."

“There is aiways the probiem of balance,” Shipley wrote. "When does it become important to the public interest
to deny some people use of these publicly-supported facilities in order to maintain the resource for future
generations, as well as permit enjoyment for the luckier portion of the public who manage to use the facilities
within the use limitations?”

The Marion:Cole Reynolds article describes a scientifically controlled attempl to establish parameters for that
elusive idea - “use limitations” Beyond this slippery and troublesome task. other hurdies challenge the manager.
What are the political and social bases for handling “overuse,” once it has been determined? Are society's values
s0 strong and sharply defined as to enable management to make full use of the scientific information and
technigues we already possess? i so, why don't we move, and if not, how can we most effectively work to
overcome this gap?

NPS Director Mott spoke to this overall problem at his recent Yellowsione meeting with the NPS Regicnal
Directors. He calied for carrying capacity studies and for park interpretation that goes a country mile beyond
“show and tell”, .. interpretation that tackles the tough management guestions of how to perpetuate park re-
sources in the face of mounting threats from without and within park boundaries.

The Nalional Park Service has come a long way in the years since the crisis-reaction stance it had to assume
at Yosemite in the late '70s. It has adopted stringent restrictions to visitor freedom to protect especially fragile
treasures at Canyon de Chelly. It is moving with determination on several fronts to define and deal with the
threatened Yellowstone ecosystem and its precious, irreplaceable components. It is conducting other carrying
capacity and interpretation initiatives elsewhere in the system, and they will be the subject of other articles in
the near future.

With strong, sensitive direction from the top, the NPS troops at the park level can begin to work toward
solutions to the essentially System-wide problems that add up to System siress. And perhaps just as importantly,
they can begin at the park level to enlighten the public and enlist its support for management actions designed
1o ensure enduring park guality.
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Research Notes

Conservation Strategies: Island Biogeography
And the Design of Nature Reserves

By James F. Quinn, Charles van Riper HI, Richard Karban, George Robinson, and Susan P. Harrison

Editor’s Note: Foilowing is a longer than usuval ar-
ticle, describing the work of five scientists to deter-
ming optimum park size where the main objective Is
to maximize species diversity They describe some
prefiminary findings and the research plan for next
year. According to Dr. Quinn, “The controversy we
deal with is presently one of the hottest topics in con-
servation biclogy and our findings will no doubt add
more fuel to the fire.”

With the recognition that some large fraction of the
world's species is threatened with extinction through
development and habitat destruction, the mainte-
nance of the biological and genelic diversity of natural
communities is becoming an increasingly important
part of conservation strategies. Aithough zoos and
“gene banks" will have a role to play, parks and nature
reserves will continue to be the most important tool
for managing and preserving the declining number of
species and genetic pools.

The logistical difficulties of adequately surveying all
of the biota of all potential reserve areas, so that in-
formed choices can be made on purely empincal data,
appear insurmouniable. Consequently, ecological
theory is fikely to assume an important role in asses-
sing opportunities for iand and species preservation.
One of the more promising applications of basic ecol-
ogy to conservation stralegies may be in the analysis
discerning between the effectiveness of preserving a
few large areas versus utilizing the same resgurces
to acquire a number of smaller tracts, equal in area
to the larger ones.

One of the more predictable patterns in nature is a
regular relationship between the areas of islands. or
other isolated patches of habitat such as mountain-
tops. and the number of species that they harbor.
Typically, the species count increases in proportion to
roughly the fourth root of island area. To explain this
observation, thecrists have developed the “Theory of
Isiand Biogeography™, proposing that island biotas
may be viewed as persistingin a dynamic equilibrium
in which species extinctions are balanced by immigra-
tion of new species.

insofar as parks and refuges can be viewed as
“islands" of pristine habitat, separated by areas thatare
usually unsuitable to threatened species. this research
provides a tool for estimating the number of target
species that might persist within a park of a paricular
size, and the rate at which species might be expected
to disappear due 0 unforeseen random environmen-
tal or demographic fluctuations in the future.

It does not follow from an increasing species-area
curve that a single contiguous area will harbor more
species than the same amount of land set aside as
a number of smaller reserves. On the contrary,
mathematical models and empirical studies in the field
and laboratory have often found that subdivided
habitats promote regional coexistence of species that
would be unable to coinhabit single homogeneous
areas. On the other hand, it is well established that
some populations, often of conspicuous species such
as grizzly bears, condors, and other large vertebrate
predators. require enormous areas 1o protect a viable

population, and would not be expected to persist in
a fragmented collection of small reserves. Such
species are often of special importance in conserva-
tion strategies.

As a result, there is no clear agreement among
researchers whether a diversity of target species is
best protected by emphasizing large acquisitions,
necessatily few in number, or emphasizing the
number of parks and refuges, at the expense of indi-
vidual reserve size.

More fundamentally, it is not known, as a matter of
ecological principle, whether fragmented habitats are
generally richer than comparable contiguous areas,
because some populations are always protected by
isolation from predators, diseases, competitors, or
other species-wide calamities, or whether the large
contiguous areas are richer because more complex
ecosystemns are intact, and particularly susceptible
species are buffered from chance extinction.

Cur project attempts to provide explicit tests of the
effects of subdivision of habitats — size versus number
- in several quite different seftings. We are conduct-
ing two experiments, one with grassland plants
and insects, and another with marine infertidal
invertebrates. We expiicitly test in a conirollable field
setling, whether single large areas contain more
species than identical areas subdivided to various de-
grees. While the tests are admittedly artificial when
applied to actual parks, they constitute, as far as we
know, the most thorough experiments yet attempted
on the possible ecological principles involved.

As a second approach, we have reexamined data
from island censuses. Although there are shoricom-
ings in using islands as models for parks, the modeis
provide much of the data and motivation for current
ideas on these topics. As habitats have been isolated
for long periods of time, they also may provide a betier
maodel to pattemns expected in the future, than do the
still-changing communities of recently isolated parks.

Finally, we have assembled a database of cen-
sused species, moslly verlebrates and vascular
plants, from Nationat Parks in California, which we
will use to examine real-world pattermns of diversity as
a function of park size and location.

Does “Island Bicgeography” Suggest
That Effective Parks Must be Large?

The regularity of species-area relations in nature
has led a number of workers to conclude that parks,
like islands, must be farge to maximize diversity. While
it requires no theory to say that a large park in any
given locafion will be better than a small one, it is not
obvious that a single large park is better than two
parks each half the size, or 100 one percent the size.

A hypothetical example will illustrate this point. Fi-
gure 1 depicts three “island” systems with identical
species-area curves (shown in Fig. 1D). The letters
denote individual species. The habitat in each ar-
chipelago consists, by area, of '/ small islands, Y4
medium, and '/ large. By inspection, the agency with
the resources to acquire '/ of the area to maximize
existing diversity might chooese the farge island in Fi-
gure 1A, or perhaps the small islands in Figure 1B,

and would have no clearcut choice in Figure 1C.

The "Diamond Istes” {Fig. 1A) represent a situation
similar to that suggested by UCLA biologist Jared
Diamond for birds of South Pacific islands. The large
islands’ greater environmental stability, larger popula-
tion sizes, and diversity provides greater opportunities
for specialization. As a result, a few “weedy” species
(Diamond's “supertramps”) with generalist habits and
high dispersal abilities will predominate on the small
islands, and the more specialized, unique, and com-
petitively dominant species will be limited to large is-
lands. Inthis scenario, a collection of reserves chosen
from the largest islands will generaily yield the most
species.

In the “Lack Archipelago™ (Fig. 1B — named afler
the great British ornithologist David Lack) similar
species exclude one another, with the winner gener-
ally being the species which, by chance, colonizes
the istand first. The mechanism could be either a
“prionty effect”, in which more abundant species com-
pete more effectively, or perhaps modification of the
habitat or ecoiogical community by the first invader,
making it less suitable for later species. Here, most
of the species are restricted fo small islands.

The "Taliahassee Archipelago” (Fig. 1C) is inspired
by Daniel Simberloff and his colleagues at Florida
State University, who have argued that patterns in
island faunas generalty do not differ from those ex-
pected from chance colonization. If the probability of
a species successfully colonizing an island is propor-
tional to its area, the small islands, in aggregate will
harbor the same diversity as the same area on a
single larger island. [Simberloff and Abele have re-
cently observed that many real islands do not fit this
“nul” model, generally with departures in the direction
of greater diversity on small islands.]

In our experiments we will look at each of the above
3 situations in an effort to discern which choices man-
agers might make to most efficiently utllize their k-
mited financial resources when purchasing and man-
aging preserves. We will present several lines of evi-
dence that, if the manager is interesied in maximizing
species diversity. his most effective option is generally
to invest in @ number of smaller Jand areas rather
than one large preserve. With today's limited funds
available for land purchases, and with the extensive
subdivision and diverse ownership of available
habitats, the acquisition of smaller preserves be-
comes an even more desirable option.

Methods

1) Experimental Investigations. We have designed
and initiated an experiment lo directly compare
species found in large artificial “parks’, compared to
numbers harbored in equal areas in multiple small
*parks”. The experimental system consists of fenced
plots of three sizes in a field near the University of
California’s Davis campus. Plot numbers are adjusted
to keep the total area in any given plot size constant
{i.e. we have 32 plots of 2 m®, 8 of 8 m®, and 2 plots
of 32 m?, for a total of 64 m” per treatment). We have
also established half this number of control plots, how-
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Figure 1. Hypothetical archipelagos with identical species-area curves (D) but favoring different acquisition strategies. In A, acquisition of large unils wouid be favered.
In B, the small units, in aggregate contain more species. in C, there is no clear advantage 1o single large, versus multiple small reserves.

ever these were not fenced. The areas between the
plots are grazed intensively by sheep.

We are monitoring each plot for all plants and in-
sects in this grasslands experiment. Using this de-
sign, we can test directly whether a single large unit
contains more of the target species than the same
area subdivided nto smaller plots, as claimed. While
this system is admittedly artificial, insects and annual
plants found in plots isolated by grazing may be
reasonably analogous to birds and trees in parks iso-
lated by farmland, but on a spatial and temporal scale
{and expense) amenable to experimentation.

We have just begun a second experiment of iden-
tical design in a marine community. Hard substraie
settlement surfaces have been set in a sandflat area
in the Bodega Marine Reserve, and the characteristic
mussel-barnacle-limpet-starfish community is begin-
ning to develop. Plate sizes range from 'sus to 1 m”.
In this community, even the smallest size may harbor
in excess of 20 species and thousands of individuals.

2} Patterns on islands. We have analysed all cen-
suses of species on oceanic islands or terrestrial
“habitat islands” (e.g. forest plots and mountaintops)
that we have been able to find published or cited in
the modern biogeography fiterature. To date. we have
located roughly 35 data sets sufficiently complete to
be relrable.

3} Park censuses. For all National Parks. State
Parks. and refuges in Calfornia for which information
15 available. we will assemble data on area. habitat
type and species richness. Initially. we have concen-
trated on National Park Service lands in California.

Because of the availability of reliable records from
many locations, we have nearly completed the initial
database of birds, mammals, trees. and wildflower
species. Later we hope to expand the database to
include all State Parks and Wildlife Refuges, and, as
available, more taxa from NPS areas.

These data have been assembled in a way that
should make them useful to managers and other re-
searchers for a variety of uses. The data are slored
in the Division of Environmental Studies computer
facility on the University of California Davis campus.
This is the first time that a centralized list of plant and
animal species for California’s parks has beenassem-
bled at one location. Any manager or researcher can
now, with a short written request, receive a rapid re-
sponse 1o what groups of plants or animals are pre-
sently known to occur in any park in the data base.
We will continually update these lists as new informa-
fion becomes available.

4) Data Analysis. Ideally, one would like to com-
pare the species in a collection of small parks to those
in a large park in the same geographical area. Since
actual parks (and natural islands) do not generally
have enough smaller units fo allow the direct compari-
son, we have developed a technique 10 compare ac-
cumulated diversity for any given acreage under par-
ticular land acquisition strategies {i.e. small parks vs.
large parks). These may be compared for effective-
ness using cumulalive species-area curves with rela-
tively standard statistical techniques. We are examin-
ing patterns in both total species counts, and certain
sets of rare and endangered species.

7

Preliminary Results

All of this research is still ongeing, but the prelimi-
nary results show an unexpected consistency among
studies. In virtually afl cases. collections of smaller
areas harbor more species than single larger areas.
We were surprised by this finding, given the diversity
of data analysed and the divergence of opinion on
this topic among conservation and ecclogical resear-
chers. The areas considered vary from a few square
meters 1o hundreds of thousands of square kilomet-
ers, the animal and piant groups studied include ev-
erything from annual weeds and ephemeral insects
to redwoods and giant tortoises, and the locations
range from equatorial islands to desert mountaintops.
Experimental Studies

The results of our grasslands experiment in 1984
are shown in Table 1 (next page). Over a 16-iold piot
size difference, the most subdivided area containg
roughly 78% more plant species and 53% more insect
species than the undivided large plots. Early season
patterns from 1985 appear similar. It is too early to
assess the resufts of the marine experiment.
Natural Islands

In 31 of the 35 daia sets that we have examined
lo date, collections of small islands consistently har-
bored more species than did the largest isfands. Typ-
ical cases are provided by the Galapagos archipetago
{most of which is an Ecuadorian national park), and
the Hawaiian islands. isabela, at 4607 km® is the
single fargesl Galapagos island, compnsing roughly
59% of the total land area of the archipefago. It also

{Continued on next page}
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Figure 1. The simplified versicn of the limits of acceptable change (LAC) planning process.

{Continued from previous page)
capacity” literature stresses, everything flows from
management objectives. These define the physical,
biological, and sccial conditions within an area that
management seeks 1o create, restore, or maintain.
These objectives are made specific and subject to
evaluation by developing quantitative standards for
“indicators” of social and environmental conditions.
Examples of standards might be "visitors will not en-
counter more than 10 other parties per day” or “bare
ground will not exceed 500 ft” on any campsite.”

Standards are established in several steps. First,
indicalors are selected - for example, number of en-
counters per day as an indicator of crowding. Current
conditions for each indicator are then inventoried as
the basis for the formulating individual indicator stan-
dards. Indicator standards specify the “limits of ac-
ceptable change.” establishing a measurable refer-
ence point to which future conditions can be com-
pared. These limits define the critical boundary line
between accepiable and unacceptable conditions;
they should set challenging yet realistic goals for man-
agers. It is important fo note that standards represent
the upper limits of acceptable change. Conditions
must not be permitied to deteriorate to this highest
acceptable common denominator.

Implementation proceeds with the development of
a standardized monitoring program, the purpose of
which is to assess current conditions with respect to
each indicator. Periodic monitoring data are com-
pared with standards. If standards are not exceeded,
then monitoring continues, perhaps with an evaluation
to determine what changes are occurring and what

preventive actions are appropriale. If standards are
exceeded, more drastic measures are necessary. The
cause of the problem must be identified and corrective
aclions taken. !f the cause is too much use, then use
must be reduced. Often the cause relates to use dis-
tribution or behavior; these require different actions.
Where use limitation is necessary, deciding cn ap-
propriate limits is relatively easy because the critical
factors ajready have been identified. For example, if
the problem is four encounters per day in one iake
basin, as opposed to a standard of three per day, it
would make sense to reduce use in that area by one-
fourth.

Once actions are selected, they must be im-
plemented. The rest of the process is repetitive
monitoring, a return to an earlier step in the process.
A detailed description of this framework recently
appeared in USDA Forest Service Research Paper
INT-176, available from the Intermountain Forest
and Range Experiment Station, 507 25th Street,
Ogden, UT 84401. The report is entitled “The limits
of acceptable change (LAC) system for wilder-
ness planning” and was written by George Stan-
key, David Cole, Bob Lucas, Margaret Petersen,
and Sid Frissell.

Currently this process is being applied in a number
of places. Implementation is most advanced in the
Bob Marshall Wilderness Complex, three contiguous
Forest Service Wildernesses in Montana. A final draft
for public review has been completed. David Cole,
one of the LAC process developers, has been heavily
involved in the Beb Marshall process and has com-
pleted a research project on backcountry campsites
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at Grand Canyon NP. Grand Canyon recently im-
plemented a backcountry management plan, subject
fo yearly review. An LAC process may be used to
incorporate data from this campsite study and a sur-
vey of park visitors into a revised plan.

Managers of the nation’s most heavily usec wilder-
ness, the Boundary Waters Canoe Area {BWCA} in
northeastern Minnesota. also are implementing the
LAC planning system. To date, work has focused
primarily on respurce impacts on the area’s 2000 des-
ignated campsites. Using campsite impact research
by Jeff Marion. managers have selected a number of
biophysical indicators, set preliminary standards, and
developed a monitoring program. Managers also
have identified water quality indicators and are begin-
ning to assess air quality and social indicators.

Although developed for wilderness management,
this process is equally suited to management of non-
wilderness situations. Recently the Mid-Atlantic Re-
gion of NPS entered into a multi-year cooperative
agreement with the USDA Forest Service's North
Central Forest Experiment Station River Recreation
Management Research Uril to investigate appro-
priate river recreation use in three park units. The
LAC planning process has been identified as a poten-
tial vehicle for implementing research findings

Research is underway at the Delaware Water Gap
Naticnal Recreation Area and the New River Gorge
National River to develop standardized impact as-
sessment'monitoring sylems for campsites. These
management-oriented systems provide site-specific
information on the nature and severity of resource
impacts that can aid in the formulation of indicator
standards. When pericdically reapplied as part of an

{Continued on next page)

Evaluation of Indicators

By Edwin E. Krumpe and Linda Merigliano

in recent years, wilderness managers have become
increasingly interested in developing monitoring pro-
grams to keep track of the condition of the natural
resources. Several years ago, while working with
USFS and NPS managers to integrate the “limits of
acceplable change” concept into the management
plan for the North, South and Middle Forks of the
Flathead River, we discovered that a key element is
choosing which indicaters should be monitored.

This spring, the University of ldaho Wilderness Re-
search Center began a study to identify and evaluate
indicators of wilderness resource conditions. A panel
of 100 physical, biological, and sacial scientists who
have conducted wilderness research were asked to
identify indicators that could be used in a monitoring
program. Through an iterative process known as the
Delphi technique, they narrowed their original list of
over 200 indicators down to 32 which were most fre-
quently selected. In the final stage, these scientists
were asked to score whether or not each ndicator
meets nine specific criteria. (These criteria came from
a review of the literature.) The outcome of this project
will be (1) a comprehensive list of indicators, and (2)
for the most frequently selected indicators, an evalu-
ation of how welt they shouid perform on nine criteria.
This should prove useful to researchers and mana-
gers alike in a crucial step in the LAC process, choos-
ing the best indicators 1o monitor wildermness resource
conditions.

Krumpe is Direclor of the Wilderness Research
Center at the University of ldaho, Moscow, ID: Merig-
fiang is a graduale assisiant.




impact-meonitoring program. these systems allow
managers to detect and evaluate deteriorating condi-
tions and to judge the effectiveness of resource pro-
tection measures.

At New River Gorge, NPS Resource Management
Specialist David Reynolds is planning to integrate the
LAC process with the development of a River Man-
agement Plan for the area. The River Management
Plan will focus on: 1) identifying the most appropriate
river recreation experiences; 2) promoting oppor-
tunities for the public 1o have those experiences; and
3} minimizing adverse impacis on the natural, cuttural
and scenic qualities of the river environment. Follow-
ing identification of the river management objectives,
the LAC process will be used to formulate environ-
mental and social standards not to be exceeded for
the river environment and a method o monitor those
conditions with a limited workforce.

Meetings are being scheduled to fully involve the
public in the river management planning process at
New River Gorge. Public involvement helps establish
a consensus as to what is and is not a problem. An
objective of those meetings is for the different river
groups to provide input on the selection of the
biophysical and social indicators of change and the
formulation of standards. Public involvement in the
LAC process alsa should facilitate the acceptance of
any management actions that may be impiemented
to preveni the chosen standards from being ex-
ceeded.

Marion is Assistant Professor, University of Wiscon-
sin, Aiver Falls, Wi: Cole is Research Ecologist, Sys-
{ems for Environmental Management, Missoula, MT.
Aeynoids is Resource Management Specialist. New
River Gorge National River, Oak Hili WV.

Book Review

Editor's Note: Too iate for the Summer issue, this
review of Larry Harris' Fragmented Farest arrived at
the editor's desk. The reviewer, Fred B. Samson, is
a research wildlife biologist with the U.S. Forest Ser-
vice's Old Growth Wildiife Habitat Program. His
thoughts on the book add another dimension fo the
review by Will Moir. carried in the Summer issue.

Larry D. Harris. 1984. The fragmented forest,
island biogeographic theory and the preservation
of biotic diversity. Univ. Chicago Press, Chicago
and London, xviii, 211 p. With foreward by Kenton
R. Mitler.

In 1935 then director of the National Park Service,
Horace M. Albright, was alarmed by “the exireme dif-
ficulty of preserving these {Park) wildlife elements as
to the completeness of species, numbers of each
kind, and naturalness of the environment, in face of
mushrooming growth in park travel and alarming de-
pletion of wildlife resources” {1935:VI). His concein
reflected the failure of parks as independent units by
virtug of boundary and size limitations” and. . . “the
injection of man and his activities into the native ani-
mal environments” (1935:13). One could ask, have
these challenges for wildlife censervation in parks
changed and, are the issues raised different from
those of the 1880s? The answer for many researchers
and mananers would be "no."

In the 1930s, the emerging field of wildlife manage-
ment gained both acceptance among other sciences

Old Growth Research Underway at Rainier NP

By Stanley E. Schlegel and Cat Hawkins

Since 1983, Mount Raineer National Park has been
participating in the Old Growth Forest Wildlife Habitat
Research and Development Program - a five-year
program initiated in 1981 to plan. coordinate, and pro-
vide leadership for research in old growth forest
gcosystemns. Goals of the program, administered by
the U.S. Forest Service, are:

1. to identify animal and plant species that depend
on or find optimum habitat in old growih forests;

2. 1o describe, classify, and inventory old growth
forest ecosystems;

3. lo determine biological requirements and ecologi-
cal relationships of species found in old growth
stands; and

4. to evaluate old growth management alternatives
and their economic impacts.

The study involves the U.S.F.S.. Bureau of Land
Management, U.S. Fish and Wildlife Service, National
Park Service, conservation groups, and university sci-
entists in Washington, Oregon, and California.

Within the 15 study plots selected at Mount Rainier,
research teams are studying birds, small mammals,
bats, reptiles. and amphibians. Althcugh small mam-
mal studies have been conducted at Mount Rainier
penodically, it has been some time since the park's

birds were studied in depth, and the reptiles and am-
phibians probably never have been thoroughly re-
searched. The current studies will update ofd inven-
tones. fumish valuable baseline data, and provide in-
terpreters with recent information for their interpretive
programs,

The park also will receive representative specimens
of all small mammals, reptiles, and amphibians col-
lected . . . valuable additions to the park's long-neg-
lected natural history collections. Interim progress re-
ports have been flled; specimens and specific infor-
mation about the park’s animals will come later.

Apart from what Mount Rainier NP will receive from
the work, and perhaps even more irmportant, is the
park’s contribution to knowledge of old growth forests.
Here are extensive old growth slands. protected from
past utiization and subject only to nature’s hand.
These stands are fully protected from future cutting.
They now serve as a baseline from which better un-
derstanding of the functioning of old growth can be
gained. In the future they will provide a standard
against which 1o measure success in the manage-
ment of other old growth forest areas and their atten-
dant plants and animals.

Schieget is Resource Management Specialist and
Hawkins is a Resource Management trainee at Mount
Rainier NP,

1

and recognition from the public with the appearance
of Aldo Leopold's classic book, Game Management.
Since then, a number of books have made major con-
tributions to the field of wiidlife management, particu-
larly to the bioiogy and management of big game in
the western United States. There has not been a con-
tribution that addresses the major issues for wiidlife
management in the broadest sense as did Leopold's
book.

This has changed however with the appearance of
a book by Larry Harris entitled The Fragmented
Forest. Island Biogeography Theory and the Preser-
vatipn of Biotic Diversity, published by the University
of Chicago Press. In the book, Harris uses the old-
growth forests of the Pacific Northwest 1o illustrate
the application of island biogeographic theory to pre-
serve biotic diversity. The first five chapters review
the history of the area in terms of the characteristics
of plant and animal communities and timber manage-
ment. One is impressed with the history and detail
given to the fragmentation of the forest and the de-
scription of the current mosiac of habitat islands.

Chapters 6 through 8 apply the equifibrium theory
of island biology and ecological genetics to preserving
wildlife in this fragmented habitat. The importance of
area and isolation of habitat are considered within a
framework of species extinction.

The equilibrium theory of island biogeography has
been a conceptual focal point in the design of parks,
refuges and natural areas for nearly two decades.
This is, however, the first clear application to an inland
landscape. In this frameowrk, the importance of area
and isolation of habitat are considered with regard to
species extinction. The need to consider the potential
effects of genetic isolation of poputations is reviewed
and a number a recent efforts in this field are cited,

There is mounting evidence that as a park or naturai
area progressively becomes more isolated — either
genetically or from similar habitat — the likelihood for
species extinction increases, This leads to a discus-
sion of a regional systern of national parks, wilderness
areas, and natural areas as “building blocks upon
which a conservation stralegy may be hinged”
{1984:89). This lafter topic. ir: principle, is in agree-
ment with several recent symposia that are charting
the direction to a more comprehensive landscape ap-
proach to preserve biotic diversity.

| have a few reservations about the book. It does
ignare major criticisms of island biology by some au-
thors and the known effects of factors such as migra-
tion and mutation on the genetic structure of popula-
tions. The influence of environmental and demo-
graphic stochastic events, particularly as they relate
to the extinction of small populations, is not covered
in the detail it deserves.

Nevertheless. this book is a very significant con-
tribution to the field of wildliife management. It may
not be the heir apparent to Game Management, but
itis clearly a step in the right direction and should be
required reading for all resource managers.

Fred B. Samson, Research Wildlife Biclogist

USDA Forest Service Old Growth Wildlife Habitat
Program

3625 - 93rd Ave., S.W., Olympia, WA 98502
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Daniel E. Koshland, Jr., editor of Science, in his
May 24, 1985 editorial writes with feeling (and humar)
about the self-deceptions practiced by scientists and
by their editors. He describes the “low-paying profes-
sion of science” with ali its exasperations: “Mother
Nature . . . our implacable enemy . . . who guards her
secrets more closely than the CIA™ and students
whose illegible hieroglyphics are “sometimes called
handwriting.” Koshland magnanimously forgives all
scientists who, in the face of such odds, call upen “a
touch of fantasy in regard to the impertance of (their}
missions and the efegance with which they should be
recounted.”

Koshland concedes that “up to a point, delusions
of grandeur are valuable and desirable” but eventu-
ally, he points out, problems arise.

“The distilled product,” he says, “is a manuscript -
the ballad of the troubador, to be delivered to what
he perceives as an eager audience. But there are foo
many ballads. Moreover, troubadors convince them-
seives that audiences want to hear every detail of the
odyssey. Someone,” he insists, “must select whose
song is sung and at what length. Thus enter on the
scene new characlers with icewater in their veins,
hearts resistant fo fire, and epidermises that are not
dissolved by tears. They are editors”

Koshiand maintains that “editors are paid and
treated worse than authors” but that they are sus-
tained by their own peculiar delusion, nighteousness!!!

*k

In response to numerous requests for advice on
interpreting water quality data, the staff of the NPS
Water Resources Branch in Fort Collins, Colo., has
compiled a 46 page booklet: Water Quality Crteria:
An Overview for Park Natural Resource Specialists.
The report is designed to {1} provide the basic infor-
mation needed to determine from water quality data
whether a pollution problem exists in a watercourse,
and (2) suggest references providing more specific
information about each constituent. The 39 water
qualily constituents discussed are those that NPS
personnel are likely to encounter when reviewing and
interpreting water quality data. Authors are Hydro-
logists Mark Flora and Sam Kunkle and Research
Assistants Juliette Witson and Thomas Ricketts. The
publication is available from the NPS Water Re-
sources Branch, Colorado State University, Fort Col-
lins 80523.

* X

The June 25 issue of the Chrstian Science
Monitor carries word of Dr. Charles Jonkel and his
“adverse conditioning laboratory” for grizzly bears. Dr.
Jonkel, a professor at the University of Montana, is
director of the Border Grizzly Project, a private US
and Canadian effort, He believes that “problem bears”
¢an be taught to give humans a wide berth. Jonkel
has trained and released about a dozen problem
bears to Montana forests and “only one got himself
shot and killed - by invading a chicken coop.” Umbrel-
las, railroad flares, and cayenne pepper in aerosol
form are part of the “aversiveness training” the bears
undergo.

The Summer 1985 issue of Orion, nature quarterly publication of the Myrin Institute, Inc. (136 E. §4th
St., NYC 10021), caries two articles on Biosphere Reserves: one by William P. Gregg, Jr. and Betsy
Ann McGean (‘Biosphere Reserves: Their History and Their Promise”) and one by J. Ronald Engel
("Biosphere Reserves as Sacred Space”). The following two excerpts are from these pieces, the first by
Bill Gregg. .

*x

“To understand the power of symbaolism in the conservation of protected areas, we need only look at
the time-honored success of the national park concept. Thoughts of natignal parks evoke visions of
breathtaking vistas and unique natural features, pride in one's natural heritage, and protectiveness toward
the masterworks of nature. For miliions, the spiritual renewal and the oppertunities for aesthetic experi-
ence and recreation found in these landscapes can be duplicated nowhere else. The symbolic value of
the national park is clear, effective, and enduring — its power to inspire and motivate people far surpasses
that of any other category of protected area.

‘A biosphere reserve may in lime prove to be an equally compelling symbol, although quite distinct
from that of the national park. For increasing numbers, the biosphere reserve evokes the image of a
large, self-sustaining, and well-protected ecosystem, harboring a vast archive of information essential
to mankind's future well-being. This information is stared in ecological relationships and genetic codes
and unlocked through scientific study, so that it may be applied practically through enlightened manage-
ment. The image of the biosphere reserve inciudes the human element - people working together to
buiid a mode! program that demenstrates the value of conservation within a particular natural region.
On a broader scale, it is a center for cooperation among nations ailied in the search for solutions io
regional and global environmental problems, such as acid precipitation. The emotions elicited by the
reserves are those of compassion for the condition of the human family and the world’s ecosystemns,
and enthusiasm for human cooperation to improve that condition. Just as for national parks, these feelings
involve intense protectiveness, but in the case of the biosphere reserves, the protectiveness extends
beyond the resources themselves to what they represent — an inexhaustible library of information for
advancing human welfare.

‘The naticnal park draws its life as a symbol primarily from the association with humanity's spiritual
well-being. The biosphere reserve draws its vitality primariy from its association with our material prog-
ress. The widely promoted values of aesthetics and recreation have made it difficult for most national
parks to realize their potential as scientific and educational resources. Biosphere reserves can be catalysts
for developing this potential. When a national park becomes part of a biosphere reserve, two powerful
symbols are joined. Such unions can open immense opportunities for particular geographic areas to
serve humanity and at the same time broaden support for the conservation of protected areas”

Gregg, an NPS ecologist, is co-chairman of the U.S. MAB Project Directorate on Biosphere Reserves.
McGean is a Yale graduate student. .
& &

The Engel piece focuses on Parc National des Cévennes in southern France - officially declared a
Biosphere Reserve on Dec. 8, 1984.

“Science in the Cévennes park is conceived as one of the human ars to be used on behaif of the
total creative experience of the community life. The scientific program of research serves to enhance
both human actualization and natural evolution. The great vulture was reintroduced with the help of
science, the strains of mountain rye are being preserved with the help of science, the fertility of the
mountain soil is being increased with the help of science, new and more adequate building matenals
are being introduced with the help of science. In each of these cases, science is a means to the
coevolution of humanity and nature. And in each of these cases, the contribution of science to sustaining
life is made possible by visible working relationships between scientists and local people. Knowledge is
constantly being looped back into consequences people can see and understand and into projects in
which they can parlicipate and from which they can benefit. When the literature of the hiosphere reserves
speaks of the human ecosystern as the ultimate unit of scientific accountability, this, concretely, is what
it is talking about.

“The cosmic order the biosphere reserve represents is not that of an objective eternal reality unaffected
by human aspiration and choice, but the dynamic order of creative coevolutionary advance.”

Engle is professor of social ethics at Meadville:'Lombard Theofogical School, affiiiated with the University
of Chicago: author of Sacred Sands: The Struggle for Communily in the Indiana Dunes, and an article
in the latest George Wright Society FORUM (Wol. 4 No. 2), “Promoting the Development and Adoption
of Environmental Ethics.”

The Wildliter, periodical of the Wildiife Society, car-
ries news in its May-Jdune issue of two fraining films
by Drs. Ulysses S. Seal and L. David Mech, covering
the basics of the animal immobilization process. To-
gether they provide a complete rundown of the infor-
mation needed to use drugs to anesthetize wild ani-
mals for research, management, or vet care. The
16mm films are in color, with sound, and run 24 min-
utes each. They are available for sale or rental
through CompuCap, inc., 8437 Yates Ave. N., Brook-
lyn Park, MN 55443. (612) 424-2373.

***
The EYAS, newsletier from the Institute for Wildlife
13

Research’s Raptor Information Center. tells (in Vol. 8
No. 1 Winter 1985) of new concemn for the Spotied
Owl as rapid harvesting of remaining low elevation
old-growth forests continues in Washington State and
elsewhere. David A. Manuwal of UWA College of
Forest Resources, warns that this harvesting “may be
providing suitable habitat for a competitor (the Barred
Owl) and a predator/potential competitor (the Great
Horned Owl).

*

Coastal and marine prolected areas will be the
subject of two ambitious international seminars slated
{Continued on next page)
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for March and April 1986. according to word published
in the April-June 1985 issue of Parks. the IUCN quar-
terly. A registration fee of 52000 (US) will cover the
in-country trave!l, lodging, meals, and associaled ex-
penses of each participant.

The marine seminar will be hosted by the Sanctuary
Programs Division of NOAA and oriented toward the
needs of professional government staff who manage
programs for marine protected areas around the
world, it will take place in April 1986 at the Key Largo
and Looe Key National Manne Sanctuaries in the
Florida Keys and the Channel Islands National Marine
Sanctuary and NP in southern California.

The coastal area seminar has been scheduled 1o
begin March 8 and end March 26. 1986, consisting
of site visits to inshore and coasta! parks and pro-
tected areas ranging from Key Biscayne, Rookery
Bay and the Universiy of Miami during week one.
continuing to St. Croix, U.S. Virgin Islands, the West
Indies Laboratory. and Buck Island National Monu-
ment, and concluding with six days at Trinidad and
Tobago. The NPS will manage this seminar.

Contacts are: Marine Seminar, Dr. Nancy Foster.
Sanctuary Programs Division, NOAA. 3300 Whiteha-
ven St. N.W.. Washington, DC 20235; phone 202634-
4236, Coastal Seminar, Hugh Ball Muller, Interna-
tional Seminar. NPS, School of Natural Resources,
U:Mich, Ann Arbor 48109; phone 313.763-4029.

Dr. Craig W. Allin is seeking essays on history.
description, and adgministration of national parks and
comparable preserves in approximately 30 nations.
to be compiled mto The International Handbook of
Mational Parks and Naiure Preserves. Contributors
are being solicited from academia and park adminis-
tration. The handbook’s aim is “to present a meaning-
ful and literate discussion of parks and preservation
in a representalive selection of nations from around
the world.” Contributor selection will be completed by
January 1986 and essays will be cue by August 1986

The Handbook will be published in 1987 by Green-
wood Press. Inc., of Westport. Conn., a subsidiary of
Congressional Information Service, Inc. Dr. Altin,
Handbook editor. is presently professor of political
science and Chairman. Department of Politics, Cor-
nell College. Mt. Vernon. lowa 52314.

From Seience (Vol. 229 p. 450) comes an item
describing the lawsuit filed July 15. 1985 in U.S. Dis-
trict Court for the District of Columbia by the National
Wildlife Federation. chailenging the Intericr Depart-
ments system for lifting restrictions on access to wil-
derness areas and other protected public lands. NWF
charges that wildlife habilats. biclogical systems, and
the natural beauty of lands in 17 states could be ir-
reparably damaged by mining and other forms of de-
velopment. Affected are 173 million acres.

“The NWF challenge, which has been under prep-
aration for a year, could have far-reaching effects on
metals and coa-mining companies as weli as mineral
exp oration activities.” the article states. NWF has
asked the court to reinstate all protective designations
unti environmenta statements and {anduse plans are
prepared. NWF also seeks a preaminary injunction to
‘reeze all actions related fo these properties. Including
leasing. mining. land exchanges. and exploration

From Tom Lucke, Chie*. NPS Water Resources Di-
visicn in Fort Collins, Colo.. comes an article out of
Land and Waier Law Beview (Vol. XX No. 2, pp 355-
420) by Robert B. Keiter, “On Protecting the National
Parks from the External Threats Dilemma.” Prof. Kei-
ter feels thal the NPS does not have sufficient author-
ity to protect national parks from the adverse effects
of external activities. He describes how energy de-
velopment. timber harvesting, and other activities af-
fect the quality of visitor experiences and degrade
park resources. By using Glacier NP as an illustrative
case. the author then shows thal, under existing legis-
lation. the NPS is unable to deal adequately with the
various external threats. Prof. Kelter concludes by
presenting legislative proposals that would enable the
NPS to protect its natural resources.

From Edwin E. Krumnpe, director of the University
of Idaho Wilderness Research Center (Moscow, D
83843}, comes a 14-page booklet representing the
culmination of two years of work begun at the Nationa/
Wilderness Management Workshop conducted in
1983 at the University of Idaho. A national steering
committee was formed there to pull together the is-
sues generated at the workshop and. through broad
public input. to develop a program of recommended
action for dealing with major wilderness management
issues.

The four-color booklet sets forth a five-year action
program covering education of the public, education
and training of managers, capacity and concentrated
use. inferagency coordination and consistency, and
wilderness management practices. Of the 23 recom-
mended actions, the five considered most crucial for
the next five years are summarized by the committee
at the booklet's end. Copies may be had by writing
Krumpe or calling him at {208} 885-7911.

~

Sk

The Fish and Wildlife Reference Service has ac-
cess to two databases under contract from the Divi-
sion of Federal Aid, U.S. Fish and Wildlife Service,
according 1o the Fish and Wiidlife Reference Service
Newslelter, No. 68. Summer 1985. DIALOG file 920
- Current Federal Aid Research — includes state fish
and wildiife research studies in progress, funded by
the Federal Aid in Sport Fish Restoration (Dingetl-
Johnson) Act and the Federal Aid in Wildlife Restora-
fion {Pittman-Robertson) Act. This database comple-
ments the CFAR-Fish and CFAR-Wildlife reports is-
sued annually by the USFWS: its purpose is to provide
state fish and wildlife agencies with readily retnevabie
information pertaining to research being conducted
by the state agencies.

The second database. DIALOG File 957 includes
indexed documents from the Federal Aid in Fish and
Wildiife Restoration Program, the Anadremous Fish
Conservation Program. the Endangered Species
Grants Program. the Cooperative Fisheries and
Wildlife Research Units, and state fish and wildlife
agencies. The documents include reports, pubiished
papers, technical publications, theses. and special
materials such as endangered species recovery
plans. The 957 file. updated in June 1985, contains
16,247 records and will be updated quarterly.

regional
highlights

Pacific Northwest

All 23 NPS resource management trainees were in
Corvallis in August for two weeks of instruction in
fisheries and aquatic systems at the Oregon State
University Cooperative Park Studies Unit. The ses-
sions began with a “whole systems” approach and
covered concepts and principies of fisheries and
aqualic systems and their management. Lectures and
field work focused on management evaiuation of
fishery resources. habitat, use opportunities. and po-
tential conflicts.

Course coordinator Elena Karnaugh. graduate re-
search assistant to Gary Larson at the OSU-CPSU,
had high praise for the enthusiasm and energy levels
displayed by the trainees. “They arrived here straight
from four intensive weeks of vegetation work at U.Cal
Davis,” she said. "and they didn't miss a beat. They
even asked us to set up unscheduled weekend field
trips.”

%

Deputy Regional Director William J. Briggie has an-
nounced a Resource Management Workshop to be
held at Regional headquarters in Seattle on Oct. 23-
24 PNR scientists will participate. The workshop will
focus on guidelings for Resource Management Plans
and other subject areas such as Natural Resource
Preservation Program (NRPP} and integrated Pest
Management Program requirements and resource
problem prioritization.

e W

Ed Starkey has been named chairman of the newly
formed Elk Subcommittee established by the Oregon-
Washington Interagency Wildlife Committee. Dr. Star-
key is with the NPS CPSU at Oregon State University
in Corvallis. The Subcommitiee is charged with iden-
titying issues regarding elk management guidelines
both east and west of the Cascade mountains,
evaluating significance of habitat changes. examining
how the needs of elk and the different objectives of
major landowners can be accommodated, providing
technical assistance to requesting agencies, provid-
ing a forum for information excharge, seeking oppor-
tunities to coorcinate research and monitoring ac-
tivities. and seeking standardization of monitoring
tecnhniques where comparative data would be benefi-
cial fo several agencies.

Southwest Region

See Meetings of interest for news of Kemp's Ridley
Sea Turtle Symposwum and a Rio Grande Border
States conference on Parks and Wilglife.

Rocky Mountain

Golden Spike National Historic Site park lands were
treated recenlly wilh Nasema locustae (an endemic

{Continued on page 16)



Some Reflections on a Career

By Neil "Jim” Reid

| know it may appear incredible to some of
you, but truly my whole career has not been as
the Regional Chief Scientist for the Rocky
Mountain Region. No. | started out as a park
warden ($2.974 annum) monitoring trespass
caftle at Theodore Roosevelt. There has been
a myriad of changes both in the Service and
myself since those carefree days in western
North Dakota. My personal attitude gradually
shifted from one of pure idealism to one of op-
timistic realism. Oh, yes. there have been
periods when cynicism bubbled to the surface.
All-in-ail though, the Service has been good to
me. and all of my assignments have been excit-
ing. rewarding, anc thoroughty enjoyable.

The Naticnal Parks are known woridwide as
the crown jewels of the nation's cultural and nat-
ural heritage. It is the dedicated people. how-
ever. that make the Service greal - the elite
among Federal bureaus. | was fortunate indeed.
early in my career to be tutored in the meaning
and philesophy of the National Park Service by
such outstanding Park peopie as Allyn Hanks.
Harvey Reynolds. and Charlie Humberger.

The NPS has undergone a number of
changes during the past three and a half dec-
ades By change. | de not mean the periodic
rectganizations, which are as predictable as the
tides. Rather, it is the vast increase in the
number of units within the National Park Sys-
tem: the increase in the number and complexity
of issues facing today's park manager; the in-
crease in the workforce; and the new methods
we use in carrying out our tasks — including an
acknowledgement that scientific research. or
the knowledge derived from such resgarch, is
useful in the decision-making process.

Al the close of the Wright-Dixan-Thompson
era in the mid-1940s the Service iapsed into a
period of relative scientific guiescence. Not
everyone, of course — there were stili Walt Kit-
tams at Yeflowstone. Bill RHobertson at
Everglades. and Ade Murie at Grant Teton and
Mount McKiniey. And the Service did have a
fine complement of Archeologists and Research
Historians. But natural science was left aimosl
entirely to the park naturalists as a collateral
duty — "if they were so inclined.” A good deal of
good work was done; for instance Jim Larson’s
work on the dark-rumped petrel in Halrakala NP.
and there were many. many other examples.

The significant thing is that the majority of
these projects were folerated, but they did not
have the financial support of the Service. In-
deed. at that time there was a serious question
posed by Congress and throughout the Service
as lo whether or not the NPS had a mandate.
or any other reason. 10 engage in research ac-
livities. The general consensus was that the
Service was not a “research agency,” and any
knowledge required could be readily obtained
from the Fish and Wildiife Service, Forest Ser-
vice, and Geological Survey. Even some of the
field managers were skeptical thal research
could provide information useful to park man-
agement. Common sense was all one needed
to run a park.

Times have changed. The Robbins Repont

and the Leopold Commitiee Report of the 19605
have mace it clear that we do not always have
adequate knowledge of park resources and
ecological processes to intelligently maintain
the integrity of park environments. As 20th Cen-
tury civilization has steadily encroached on park
boundaries. what at one time were protective
butfers of undeveloped land, have been trans-
formed into produciive cil and gas fields, mining
operations, ski and other recreation areas.
urban development, and access roads. Al of
these developments have had a profound effect
on wildiife movements, air and water quality.
noise and light pollution. distribution of exotics,
and the patterns of public park use. We no
longer have the luxury of depending primarily
on Nature to overcome the impacts of modern
man on park resources. The perturbations are
too great to ignore, and they require ecologically
sound mitigation. The latter. of course, requires
considerable research, and the application of
the research findings to management actions
requires considerable wisdom and sensitivity.
Therefore, a thorcugh testing and evaluation of
management methods should be mandatory.

Congress, through passage of the National
Environmental Policy Act, the Clean Air and
Clean Water Acts. the Endangered Species Act,
and other conservation iegisiation, has con-
firmed that. indeed. the Service has respon-
sibilities in the protection of natural resources
on park lands. Most resporsible Service officials
agree that a research effort is essential in carry-
ing out our missien. But questicns still need o
be resclved. First and foremost, what is the role
of natural science research, and where does it
fit. in the National Park Service? Current Service
policy requires that any research to be underta-
ken must be proposed in an approved natural
resource management plan

In my view, this is a myopic policy which un-
necessarily limits the scope and role of natural
science in the Service. True, there is a close
refationship between natural resource manage-
ment and natural science. Planners, however,
are not all resource management specialists,
and they need the research information up front,
before a plan has been formalized and "ap-
proved." GMPs, DCPs, interpretive plans, and
other planning documents need to be based on
research before the decisions are made, not
afterwards. A common sense approach to the
need for and role of research should be in the
Service but it has not happened in over 30
years. and | don't expect that such a phenome-
non will occur scon. Not. at least, until there is
agreement that we have but one Service and
one purpose.

There have been many solutions as to where
research shouid be piaced in the crganization ~
ranging from ma:ntaining a one-man branch (sans
secretary} under the Ranger Activities Divisionin
the Rocky Mountain Region to elevating science
temporarily to the Associate Regionat Director
level in the Pacific Northwest Region. Then
again, there are the WASO divisicns of Air and
Water Quality and Energy, Mining and Minerals
under the Associate Director for Naturai Re-
sources. While my preference is that research

be closely aligned w#h planning, the exact or-
ganizational structure is not important. provided
science responds 1o the users (planners’) need.
| am not convinced this proviso 1S universally
respected and suspect that many research pro-
jects are undertaken based on the researcher’s
interest, rather than management's needs.

Another area of special concern is the neec
to strengthen park funding bases for both re-
search and resources management. A number
of parks are faced with the problem of carrying
out long-term research, management. and
monitoring programs on “soft funds” provided
through regionwide natural science programs
or one of the several servicewide science
bases. Scme of these funding sources. such as
the $7+ million Natural Resources Preserva-
tion Program (NRPP). have administratively im-
posed time limits on the length of projects. The
uncertainty of funding makes 1t impossible to
respond fo significant and critical resource prob-
lems such as grzzly bear management and en-
dangered species restoration, which require
time in excess of 3 years. Some way. funds
must be allocated to the field areas where the
work is to be accomplished. It does relatively
littte good for parks to submit 10-237s it those
submissions are merely used to justify base in-
creases in the Washington Office. The funds
may be used for legitimate and worthy causes.
but the initial problem will remain.

Lawrence Slobodkin, in his baok Growth and
Reguiation of Animal Populations (Holt,
Rinehart and Winston. New York. 1962}, re-
marked: “if, as is quite likely. vital aspects of
man's ecology are dependent on undomest-
cated species, nature sanctuaries nol only are
of esthetic, sentimental and recreational value
bul are indispensable reserves of biclogical raw
matenal to be used for retracing of our ecolog-
ical steps.” Man, indeed. has changed the land
upon which we live, and continues to do so at
an ever increasing rate. National parks will be
much more than “pleasuring grounds” as we
move toward the 21st century. Labels such as
wilderness area and international Biosphere
Reserves will assist in focusing public attenticn
on the National Parks. But labels in themselves
will not protect the resources or the ecological
process upon which they depend. Knowledge,
expertise, and wisdom are needed. The years
ahead will be an exciting challenge for the Na-
tional Park Service. There will be no easy solu-
tiocns and no miracles — just hard, dedicated
work.

It appears Director Mott will make every effort
to breathe new fire into the organization — or
perhaps, more correctly. rekindle the cld dedica-
tion to the principles and ideals of the Service
in each of its employees. No matter how nostal-
gic the remembrance of those carefree days of
30 years ago, there is no room today for nostal-
gia or complacency. The challenges, some of
which have not yet been identified even as prob-
lems, are staggering. | no longer will be directly
involved, but | have every confidence in each
of you that the challenges will be squarely met,
and the purpose of the National Park Service
will be faithfully and surely carried out.

(Good luck and farewell.
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spore) to control the grasshopper infestations. The
private landowners whose property surrounds the
park, were treating with Sevin and Malathion ireated
bran. The site received a 60% reduction after a 2-
week period.

PR

At Dionsaur National Monument, the National Parks
and Conservation Association and Sierra Club
brought an injunction against APHIS and the Depart-
ment of Agriculture for spraying sevin and malathion
treated brans near the monument for Mormoen cricket
control. The purpose of the injunction was to prohibit
aerial spraying within 10 miles of peregrine falcon
areas and '/a mile from the Green and Yampa Rivers.

P

Canyoniands and Zion NPs recently received finai
approval for their complex Fire Management Plans.
This should allow them to reestablish some natural
zones in these two areas, and lo experiment with fire
toward Tamarisk eradication.

v o* ow

Colorado National Monument is now ready to do
some nalive seeding to begin the revegetation of the
former bison range. The last bison died this past
winter and the bulk of the animals caught were trans-
ferred to Badlands NP to bring new blood into the
herd there.

PR

Fossil Butte National Monument is currently work-
ing with the Kemmerer Bureau of Land Management
on the reintroduction of beaver. This will halt the ero-
sior along Chicken Creek and allow the area fo begin
some restoration work.

%o

Glacier NP is working with the Department of Ag-
riculture on the testing of various biological controls
and their effect upon leaty spurge.

o oa

Theodore Roosevelt NP relocated 49 elk from Wind
Cave NP this spring in cooperation with both Nerth
and South Dakota Fish and Game Depariments. As
of this writing (July 31) there were 16 calves in their
new home.

P

Yellowstone NP has discovered Eastern Brook trout
in Arnica Creek that drains into Yellowstone Lake. A
mass effort is being planned to eradicate this exctic
SpeCies.

Western Region

Dave Grater and Dave Parsons attended and pre-
sented papers af the National Research Conference
in Fort Collins last week (Graber: "Conflicts between
wilderness users and black bears: a Sierra Nevada
case study"; Parsons: "Campsite impact data as a
basis for determining wilderness use capacities’).
Other papers presented by Western Region scientists
were “Fire: research on fire's role in creating natural
conditions. fuel accumulation processes, fire impacts
and management practices” (Bruce Kilgore), “The de-
termination of carrying capacities for the Yosemite
Wilderness (Jan van Waglendonk) and “Variation of
vegetation and soil characteristics within wilderness
campsites” (Tom Stohigren). In addition. Director Mott
gave a keynole address that highlighted the role of
science in carrying out his 12 point plan.

o ow

Boyo Evison and Dave Parsons, plus a number of
other NPS superintendents testified before Bruce
Vento's House Subcommittee on Parks and Recration
regarding air pollution threats to the National Parks.
The hearings were held in Washington May 20-21.

The Missoula Fire Conference Proceedings were
recently published. They contain articles by many
NPS persennel.

The NPS/CPSU, at U‘Cal Davis, now has available
three new publications. Technical Report No. 18, by
Kimberly T. Lathrop and Peter J. P. Gogan and entitled
“Plant Communities of the Tule Elk Range, Point
Reyes National Seashore,” describes 17 plant com-
munities and documents vegetational changes to
those communities over the past 30 years. Technical
Report No. 19, by Gary E. Davis and entitied “Kelp
Forest Monitoring Program: A Preliminary Report on
Biological Sampling Design, Channel Islands National
Park and Sampiing,” outiines the standardized indi-
cator organisms, sampling techniques and analyses,
and reporting systems for monitoring kelp forests
within the National Park and Marine Sanctuary. Tech-
nical Report No. 20, by Charles B. Halpem and enti-
tled "Hydric Montane Meadows of Seguoia National
Park, California: A Literature Review and Classifica-
tion," presents an account of human and domestic
livestock influences on meadows of the southern
Sierra Nevada, a description of geomorphic and hy-
drologic properties of meadows and a discussion of
the stability of meadow ecosyslems. and a vegetation
analysis of hydric montane meadows of Sequoia NP.

Three technical reporis published recently by the
NPS/CPSU, U'Nev, Las Vegas, are now available.
“Vegetation and Flora of the Funeral Mountains,
Death Valley National Mornument, California —
Nevada” by Carol R. Annable, presents a classifica-
tion of the vegetation and an annotated checklist —
including descriptions of growth habit, relative abun-
dance, habitat, associations and‘or communities of
occurrence, and historic collections - of 413 taxa. "A
Model of Climatic Variables Affecting Bighorn Lamb
Survival in Canyonlands NP, Utah” by Charles L.
Douglas and Carol R. Annable, identifies relationships
that will enable managers to predict lamb survival in
a given year from known climatic variables easily ob-
tainable from weather records. "Spring Fiow in a Por-
tion of Grand Canyon NP, Arizona,” by David B. Gor-
ings. examines the structurally controlled, intercon-
nected hydrologic flow system associated with
springs that feed Hermit, Monument, Salt and Horn
Creeks in Grand Canyon,

Charles van Riper Ili, Unit Leader of the NPS/CPSU
at U.Cal Davis, was recently elected for a three-year
term to the Board of Directors of the Cooper Or-
nithological Society. He was also selecled as Chair-
man of a committee that will revise the American Or-
nithologists' Union brochure entitled “Career Qppor-
tunities in Ornithology.”

NPS and U:Cal Davis together conducted a re-
sources management frainee course, entitled “Mea-
surement and Management of Vegetation" from July
22 1o August 18. 1 included such topics as ecology
of alien plant species; analysis of transects across
park boundaries; vegetation inventory, monitoring and
evaluation; decision analysis using system modeling:
revegetation of disturbed lands; brush and herbace-
ous weed control; vertebrate pest control; and effects
of air pellution en plants, Course curriculum included
field trips to Point Reyes NS, Golden Gate NRA, and
Redwood NP.

LR
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Two new technical reports recently published by the
NPS/CPSU at University of Hawaii are T.R. No. 53,
by Clitford W. Smith, Julia E. Williams, and Karen E.
Asherman, entitied "Vegetation Map and Resource
Management Recommendations for Kipahulu Valley
(Below 700 Metres), Haleakala NP™ (presents a veg-
etation map and classification system for 105 struc-
tural-floristic communities). TR. No. 54, “Myrica Faya:
Potential Biological Control Agents,” by Charles S.
Hodges, Jr, and Donald E. Gardner {briefly sum-
marizes the native habitat of Myrica Faya and de-
scribes six fungi and two insects as potential biocon-
frol agenis of this introduced species commonly
known In Hawaii as fire brush or firetree).

North Atlantic

A new report. ‘Establishment of White Pine
Biomonitoring Piots in Acadia National Park,” de-
scribes ozone injury as documented in a study con-
ducted by Dr. Michae! Treshow of the University of
Utah and sponsored by the Air Quality Division— Den-
ver. The study showed that 12 percent of the 1984
while pine needles examined exhibited symptoms of
ozone injury; 55 percent of the 1983 and 22 percent
of the 1982 needles exhibited injury. Treshow’s plots
are being resurveyed this summer and several are
being monitored closely 10 document development of
needle injury symptoms.

The NAR office has initiated, through the Rutgers
Cooperative Research Unit, a technical evaluation of
all avaitable information on the Fountain Avenue and
Pennsylvania Avenue iandfills at Gateway NRA. The
objective will be to define the additional data neces-
sary for ensuring adequate closure of these sites.
Emphasis will be given to the geohydrology of
leachate formation as well as the impacts of leachate
and possibly toxic wastes.

PR

Jim Allen has been busy answering reprint requests
for his arlicles published recently in the Journal of
Coastal Research and Coastal Engineering on field
measurement of longshore sediment transport and
beach profile dynamics performed at Gateway NRA's
Sandy Hook. He is also continuing his study of beach-
bar interaction at Fire Island this summer with exten-
sive use of their resource management personnel.
Following this he will be attending the 1st International
Geomorphic Conference in Manchester, England, to
talk about systematic variations in dune crest mobility
at Fire Island.

LY

University of Massachuselts entomologists are
conducting a study of the effects of defoliation by the
browntail moth on dune stabilization plants within
Cape Cod National Seashore. The browntail is an
exotic that appeared in the eastern Uniled States in
the mid-1980's, but today is found only on Cape Cod
and several islands in Casco Bay, Maine. However,
during the past several years the browntail has ex-
panded its terntory on the Cape and appears to be
systematically killing most of the shrubby plants used
to protect the dunes along the Outer Beach.

PEEIS

The North Allantic Region has three white-tailed
deer management studies under way this summer,
each involving the use of radio coliars fo monitor the
daily and seasonal movements of individual deer. Our
hope is 10 be able to determine whether the deer
populations at the three sites — Fire Isiand NS,
Saratoga NHP, and Morristown NHS - act and react
similarly and, if so, whether there are certain general
tenents concerning deer management on park fands
in our region that NPS managers may be able to
follow.



Research On a Shoestring?
Gateway Finds the Answer
In ‘Research Networking’

By John T. Tanacredi

Few dollars! Fewer personnel! Even less time! Ex-
cuses we have become accustomed to during these
limes of reduced appropriations. With the completion
of the Gateway Nationat Recreation Area's Resource
Management Plan, the magnilude of threats has not
gone away. In order even to attempt to reduce or
ehminate these threats to our natural and cultural re-
sources, some innovative approaches to gefting re-
search work done must be contemplated.

While some progress has been made at Galeway
in the ten years since the Park's creation to document
and research impacts on our natural and culiural re-
sources, the task of protecting, preserving and en-
hancing the remnant ecotypes that make-up this
26,000-acre park, within the largesi metropolitan area
in the world still awaits us. Since Gateway is a coastal
park, much must be understood if we are going to
protect effectively these fragile, remnant ecosystems.
Traditionally, waterfront or coastal use runs in direct
opposition fo environmental protection.

Existing Park Service funding mechanisms usually
have provided supporl for projects of very high priority
or for highly visible problem areas. In light of the Park
Service’s basic mandates fo “aliow nature to take its
course”, few dollars are earmarked for monitoring pro-
grams unless some extraordinary circumstance exists
or the monitoring is part of a major network. Thus, an
attempt is underway at Gateway to tap the academic,
research and regulatory institutions in the New York
metropolitan region to form a network — an overall
umbrelia group geared toward the study of natural
resources associated with this National Park unit.

Several things can be accomplished through this
approach. First, Gateway will be able to manage more
effectively its natural resources by having access to
necessary data at considerably reduced cost to the
federal government. Second, academic institutions
and research {acilities would be allowed to conduct a
portion of their existing programs in a unit of the Na-
tional Park system. Third, the Park will be the labora-
tory to explore, manipulate and observe developing
natural systems in an urban context.

Theretore, Gateway NRA, in cooperation with other
institutions in the New York metropolitan region, has
established within the park, the Gateway Institute for
Natural Resource Sciences (GINRS), dedicated to
comprehensive research, maintenance and monitor-
ing of our natural resources. Drawing on the talents
and experlise of several institutions, the GINRS will
coordinate the approaches of researchers into the
study of significant resource management problems
identified in the Park’s Resource Management Plan,
Individual investigators work separately in their own
disciplines, but foward a common goai, integrating
their knowledge in a systems approach. The primary
initiatives can be summarized as follows:

1. To develop a core of academic and scientific in-
stitutions directing their cooperative research and
monitoring efforls at the myniad of identified threats
to natural resources of Gateway NRA.

2. To maintain a comprehensive inventory of natural
resources in order to develop p'ans at the park level

for managing these resources.

3. To establish accurate baseline data on park re-
sources and to conduct comprehensive monitoring
programs designed to detect and measure changes
in these resources and in the ecosystems within which
they exist.

4. To identity and mitigate those threats which are
associated with sources and activities both intemal
and extemal o the Park.

5. To improve our capability to better quantify and
document the impacts of various threats, particularly
those that are believed most seriously to affect impor-
tant park resources and Nafional Park values.

These objectives are to be accomplished by:

1. To gear research and monitoring projects toward
increasing knowledge of our natural resources along
with peoples' role in their protection, use and develop-
ment both in an inventory and ecosystem dynamics
manner.

2. To make complex scientific data and information
palatable 1o the general public so ihat they may under-
stand and participate effectively in decisions that are
made regarding natural resources.

3. To emphasize the significance of our National
Parks and how this research and monitoring activity
will reduce or, at a minimum allow for greater under-
standing of the identified “threats” to our National Park
System.

Presently, research and monitoring topics have fol-
lowed the major headings under Natural Resource
Preservation Program {NRPP's} listed in the Park's
Resource Management Plan. A number of the natural
resource research and monitoring activities are un-
derway or at some stage in development by other
research institutions or agencies. It is the purpose of
the Institute to foster these projects within the jurisdic-
tional boundaries of this National Park unit.

By no means however, will research be limited to
the natural sciences. Social scientists at the GINRS

will be involved in sociciogical and planning aspects
of Gateway, tying together many of the Institute’s
studies into long-term costbenefit analyses andior
cause/effect relationship analysis. In addition to the
natural resources research and monitoring, the Insti-
tute is anticipating conducting conferences, work-
shops, debates and other activities designed to
explore the many approaches to reducing the many
threats 1o the resources in National Parks. The GINRS
will thus serve as a significant forum for those profes-
sionally inferested in natural resource management
issues and policy development.

The response 1o date has been exceilent; more
than 25 local institutions participated in our first all-day
orientation/workshop. We have completed several
projects and reports. For example, a detailed floral
inventory and herbarium reference-filing system (over
375 species & plants) for the park was the first project
under GINRS. Total cost to the Park Service was ap-
proximately $7,000, supparting three Ph.D. research-
ers. Similar proposals, had they been submitted under
a competitive contract awarding framework would, it
has been estimated, have cost the Park Service in
the neighborhood of $75,000.

Of course, quality control is an important factor with
all efforts, so that reliance on the individual researcher
or professer must be coordinated closely. Within the
purpose of the Institule, the Park's Natural Resource
Management Specialist must work closely with the
Institute participants and provide guidance, critical re-
view of data and final evaluation of performance of
the scientific investigation. When projects are “team
projects”, each individual researcher works in histher
area of expertise and always has the option t¢ publish
the work in a peer reviewable jounal or proceedings.
Already we have had several papers presented at
international conferences and workshops.

It is hoped that should monies become more avail-
able in the future, longer-term, larger-scale ecosys-
tem studies could be accomplished. Should the
budgetary climate remain as it is presently, this Insti-
iute approach should go a long way to increase the
level of scientific output required for effective manage-
ment of our natural resources at Gateway National
Recreation Area.

These projects have been completed to date and
are available on written request to: Mr. John T. Tanac-
redi, NRMS, National Park Service, Gateway Institute
for National Resource Services, Floyd Bennett Field,
Brookiyn, New York 11234,

Researcher Project Title Date
Dr, Richard Stahter 1. The Plant Communities for Four New York City Landfills 1983
St. John's University 2. Plant Communities, Breezy Point Tip, 1982
Gateway National Recreation Area
3. lexopacaand Plant Community Dynamics, 1980
Sandy Hook, New Jersey
Dr. AM. Greller 1. Forty-six plant species additions to 1984
Queens College, CUNY Gateway Reference Herbanum File
Dr. G.F. Rogers 1. Vegetation Mapping and Repeat Photography of 1984
Columbia University Terrestrial Habitat, Gateway NRA
2. Phragmites Fire Ecology (with E. Kracauer-Harlig) 1984
3. Alarge-Scale Application of a Physiognomic-Ecological 1884

Vegetation Classification System (with P. Grady)

Tanacredi is Nalional Resource Management Speciafist at Gateway NRA.
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Night Sky — A Valuable Resource
In the Nation’s National Parks

‘It was in the cool and pieasant month of Sep-
tember; and long after going to bed we lay awake
under the blankets walching the stars that on clear
nights always shine with such intense brightness over
the lonely Western plains.”

“.. . along the Little Missourt . . . at might the stars
sheone with extraordinary brifiiancy.”

These above quotes, atiributed to Theodore
Roosevelt appraximately 100 years ago. emphasize
the significance of the night sky at what is now Theo-
dore Roosevelt NP.

Pete Parry, Canyonlands NP Superintendent, ex-
pressed a thought that may represent the thinking of
many visitors to the great western national parks:
“One of the great Canyonlands experiences is lying
spread eagle on a rock in the stillness of a pitch black
night observing the myriad of stars overhead.”

EPA acknowledges the nighttime skies are an im-
portant part of the wilderness experience, especiaily
1o campers and backpackers, and feeis that this as-
pect can be considered a value for use in establishing
visibility objectives by the Federal land managers.

A magnitude scale for describing the apparent
brightness of objects in the sky has been developed
by astronomers. The magnitude scale varies from
- 26.7 for the brightest object in the sky, the sun, to
+23 which is the faintest star observed by the 200-
inch Mount Palomar telescope. When stars of mag-
nitude six are visible i¢ an unaided eye. the Milky
Way galaxy is usualiy visible. The magnitude is es-
tablished such that a change of five units of mag-
nitude indicates a factor of one hundred ditfer-
ence in star brightness. To illustrate the use of the
magnitude scale, the star Sirius in the constellation
Carris Majoris 's the brightest star in the sky with a
magnitude of —1.5. {The planets are excluded.)
Potaris (the North Star), has a variable magnitude of
about ~2.8. Theretore, the magnitude of Polaris is
3.5 units greater than Sirius, and the brightness of
Sirus is about 25 times greater than Polaris, The
planet Venus is the third brightest object in the sky,
exceeded only by the sun and the moon.

The distribution of objects in the sky and their ap-
parent brightness at a given location provide the
beauty of the night sky. Man-made lighting and man-
made air pollution affects the clarity of the night sky
as seen by an obhserver.

Increased light in the night sky caused by reflection
of sunlight from the full moon will decrease the
number of visible stars, and reduce the visibility of
the Milky Way. These subtle effects of the moon are
a natural part of the night sky experience to which
most observers da not object. Increased light in the
night sky caused by light produced by mans’ activities
in urban areas (light poilution) diminishes the number
of visible stars.

As urban areas have increased in size. light pollu-
tion has increased. In recent years this artificial illumi-
naticn has been a major concern to astronomers.
Ground-based astronomical measurements of faint
objects made with large teiescopes are very sensitive
to interference from arificial lighting. The astronomi-
cal community has been infuenbal in causing
changes in scme city ordinances to require control of
outdoor lighting to reduce the interference of light pol-

By Donald Henderson, Mark A. Yocke and Henry Hogo

lution on astronomical observations. The cifies of
Tucson, Anz., San Jose, Calif., and some small com-
munities near Palomar Observatory have passed or-
dinances to contral outdoor lighting.

No methods for controlling the interference of the
moon have been discovered!

The effects of air pollution pose a serious problem
to the quality of the night sky. Control of air pollution
is being actively pursued under the Clean Air Act
Amendments.

Many national park-managed lands have been des-
ignated class | under the Clean Air Act Amendments,
which specify that air pollution will be controlled to
preserve, protect, and enhance the air quality in na-
tional parks. Because national parks are to be kept
clean from air pollution, efforts are made to prevent
industrial development and urban spread near na-
tional park class | areas. Therefore, national parks
are prime areas for locating astronomical obser-
vaitories because light and air pollution are controlled.
For this reason, the National Science Foundation
is examining the possibility of selecting a national
park as a suitable site for future construction and
operation of an astronomical observatory.

Even though provisions exist for controling intru-
sion of air poliution in national parks, and fight pollu-
tion from urban sprawl. or large industries, weak-
nesses in assessment techniques and the difficulty
of enforcing the regulations, may allow threats to di-
minish the value of the night sky resource in national
parks.

Recently, the Departmeni of Energy proposed to
locate and operate a nuclear waste repository within
one mile of Canyoniands NP. The repository would
operate 24-hours each day with necessary cutdoor
lighting to perform the work and provide lighting for
security at night. If this facility were allowed to be
constructed and operate at the proposed location
(Davis or Lavender Canyon) just east of the park
boundary, the type of experiences related by Presi-
dent Theodare Roosevelt and Superintendent Parry
would be diminished.

Superintendent Parry, and Tom Wylie. Resource
Management Specialist, Canyonlands NP icurrently
Superintendent. Florissant Fossil Beds National
Monument) and Cecil Lewis. Air Quality Coordinator.
Rocky Mountain Regionat Office, recommended an
evaluation of the effects of outdoor lighting from the
proposed nuclear waste repository were it 1o be io-
cated near Canyonlands NP. The Air Quality Division
contracted to Systems Applications. Inc. 1o perform
the study. The purpose was to determine if human
perception of night sky brightness viewed from
Canyonlands NP would be significantly affected by
24-hour gperation of the praposed nuclear waste re-
pository.

Those conducting the study recagnize that the park
has “outstanding opportunities for solitude " Park wis-
itors have identified solitude. including wiewing the
pristine nighttime sky. as a vaiue contributing to their
enjoyment of the park.

Systems Applications, Inc. developed a mathemat-
ical technique to study the potential impact of light
poliution from the proposed reposilory sites in Davis
and Lavender Canyons. In this study night sky glow
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and terrain illumination resulting from nighttime oper-
ation of the proposed nuclear waste repository were
calculated, and estimates of the potential for human
perception of these effects were made. The study
involved the following steps: {1} Development of a
mathematical model of atmaspheric optics to predict
the night sky giow effects; (2) Verification of the
model’s prediction performance; (3} Application of the
model to the area surrounding the proposed facility:
{4} Estimation of the polential of the night sky glow
to obscure starlight; and (5) Development of a com-
puter program to depict graphically the views of terrain
features under different conditions of illumination.

Two computer programs were written for this study.
The first is @ numerical model of atmospheric optics
for prediction of night sky glow:.

The Night Sky Glow Model was designed ta predict
the luminosity of scattered light in the night sky due
to operation of the proposed nuclear waste repository.
Such a model must be capable of predicting the glow
in any portion of the sky under various atmospheric
conditions and must be flexible encugh to address
any combination of facility sites and viewing points
within the park. Because of the complexity of the equ-
ations and the large number of calculations required,
a numerical (computer) modeling approach was used.

The second program produces three-dimensional
views of terrain features visible from within the park
and shows the relative luminasity of these terrain fea-
tures during nightime operations of the proposed re-
pository. The program modeis terrain illumination from
both natural and artificial light sources, and then plots
simulated righttime photographs.

Figures 1 and 2 are examples of graphic output
from the night sky glow predictions. The four shading
patierns indicate the degree of perceptibliity of the
predicted night glow. It should be noted that the per-
ceived brighinesses of the shading patierns do not
dlustrate the actual bnghtness of the sky predicted by
the maodel. The patierns only aid in interpreting the
results.

The nighttime response of the human visual system
has been estimated in psychophysiological studies.
From the data in these studies it is ciear that the
threshold of visual detection {i.e.. the mimimum
amount of light that can be visually detected) varies
considerably amaong individuals and depends to a sig-
nificant extent upon acclimation time and background
lighting. On the basis of these studies we adopted a
threshold of detectability (or the luminosity increment
that is just barely perceptible) for the average human
population to be about 5 - 10 * tmm- sr (lumens
per square meter per steradian) above a background
nighttime sky luminosity. Using these same data, we
selected about 2 « 10 " imm’sr and about 5 x
10 " 1imm’ sr to represent, respeclively, “percepti-
bie" and -very perceptible” luminosity.

Figures 1 and 2 reveal that the predicted night glow
associated with the Davis Canyon site would be per-
ceptible for either of the two exireme wisual range
values of 30 or 391 kilometers. The impacts are pre-
dicted to be greatest at the closest viewing sites and
to decrease with increasing distance from the sites.

{Continued on next page)















mab noles

By William P. Gregg, Jr.
NPS Coordinator of the
Man and the Biosphere Program

A Tropical Forests Symposium was held Aug. 14 at
he University of Florida in Gainesville. An overview
of US. MAB's tropical research program was pre-
sented by Dr. Ariel Lugo. Chairman of the MAB Direc-
orate on Tropical Foreste. members of the Directo-
ate. and principal investigators of specific research
projects funded by MAB. Special emphasis was given
0 22 research projects awarded grants through the
MAB-Agency "Consortium for the Study of Man's Re-
ationship with the Giobal Environment.” and to sev-
oral special tropical studies commissioned by MAB.

The July 1925 MAB Bulletin (Vol. 8, No. 1). lists the
most recently funded MAB projects. all proposals for
which must now emanate from the U S. MAB Directo-
rates. 11, ~ was deemed necessary to keep the Direc-
orates {ogether in a period of limited resources.

The U.S. State Department has at last added two
ultime staffers tc the MAB Directorate. Ms. inez
Hockaday. a budget analyst, will assume the account-
ng responsibilities formerly handled by Phy! Rubin.
Brian Payne. USFS. will leave his MAB assignment
0 be replaced by J.L. Whitmore of the Forest Service.
A new permanent secretary will soon join the staff.
The MAB Directorale office has moved to 2100 K St..
N.W.. Suitc 506, Washington DC. The mailing address
now 15 U.S. MAB Program. OES ENR MAB. SA-9,
Suite 506, Dept. of State. DC 20520,

The MAB-4 Directorate, Arid and Semi-arid Eco-
systems, will meet in conjunction with the Interna-
ional Arid Lands Conference in Tucson. Anz.. Oct. 20-
Nov. 1.

PARKS magazine, published by {.U.C.N. for the ex-
change of information on the planning. use and man-
agement of the world's national parks and other pro-
lected areas. has dedicated its summer 1985 issue
to Biosphere Reserves.

Great Smoky Mountains Establishes
A Biosphere Reserve Plan

By Ro Wauer

Great Smoky Mountains National Park Superinten-
dent John Cook took initial steps recently to establish
a progressive action program for the Great Smoky
Mountains Biosphere Reserve. Superintendent Cook
handed out a three-page directive at the park's June
25 staff meeling and slated that it was time for this
park to take significant actions to achieve goals estab-
lished for Biosphere Reserves. He said, “I believe that

“Man and the
Biosphere” Video

A 25-35 minute video titled “Man and the Bio-
sphere” will be available for use by Biosphere Re-
serve managers and others by winter 1985. The script
of this video. which is in final drafting stage. is being
written by Ro Wauer, Great Smoky Mountains NP.
Video production will be done by a crew from Public
Broadcasting Station (PBS) Channe! 2 in Knoxville,
Tennessee. Wauer said: "We have thousands of feet
of 16mm film and video footage from a wide assort-
ment of Biosphere Reserves across the continent.
and several thousand more iootage taken by PBS of
special activities and at special locations. This in-
cludes all of the first-day presentations, some work-
shops. and several interviews from the November
1984 MAB Conference held at the Smokies.”

The wideo is designed for use as an interpretive
and educationat tool to sell the idea of Biosphere Re-
serves both inside and outside of the Reserves. The
text should provide a better understanding of what a
Biosphere Reserve is all about and how the designa-
tion of a Biosphere Resource relates to the core areas
{usually parks or Forests) and neighboring com-
munities. Copies of the video will be available for a
minimum cost and distributed by the Nationa! Parks
and Conservation Association.

The Paradox of Repeating Error
From NP to BR and Beyond

By Robert D. Barbee and John D. Varley

Most of the renewable and nonrenewable resource
oroblems that Yellowstone National Park faces today
race back to its creation over 100 years ago. When
he park was set aside in {872. protection of geologic
vonders was paramount. Forests and wildlite, two of
he most important aspects of the park today, were
ecognized by Congress in an almost off-hand way.
lhe boundaries they set failed {0 encompass a com-
Jlete ecological unit. Later boundary changes attempt-
ad to remedy this but it was too little. too late. When
he park was designated a Biosphere Reserve a cen-
ury {ater, it was again set aside for its geological
sorders. which repeated and reaffirmed the eartier
ongressional oversight.

While the first designation did not consider ihe
iwological integrity of the area, the second failed to
sonsider that the greater Yellowstone region is likely
he largest. essentially intacl wild ecosystem remain-
1g in the temperate zone of the earth. As a resutt of

the development of the West, the greater Yellowstone
area has become an ecological 1sland. one which is
managed by over two dozen separate political and
administrative entities.

If the natural condition of this massive ecosystem
is to survive in the future, an innovative new strategy
for management must be devised. Supporters of the
Biosphere Reserve concept seek to test and prove
the concept of a model Biosphere Reserve as & prac-
tical management tool for the next generation. The
designation of the greater Yellowstone ecosystem as
a modef International Biosphere Reserve may be the
most efficient and poiitically acceptable way of pre-
serving this area.

Editors Note: The above is an abstract of the pre-
sentation made by Yellowstone NP Supt. Barbee and
John D. Varley at the Man and the Biosphere confer-
ence for managers of Biosphere Reserves at the
Great Smoky Mouniains in November 1964,
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a well conceived Biosphere Reserve program has
great potential for providing a better management
system that can lead toward a better refationship with
our neighbors for our mutual well-being.”

The Great Smoky Mountains Biosphere Reserve
program includes a wide variety of projects, most of
which are multidisciplinary in nature. Many are long-
term and require careful planning and development.
A major emphasis of the program is betier under-
standing and relations with park neighbors, and so
the long-term goal of restoring the American Chestrut
tree to the Southern Appalachian ecosystem will
serve as the umbrella concept. The park wil! develop
a comprehensive plan around that idea that wili in-
clude 1he establishment of gene banks and the even-
tual cultivation, growing and planting of this largely
extirpated species. All of the various related projects
will provide greater visibility to the irmportance of pro-
tecting the natural watersheds and the interconnec-
tions between the native resources of the core area
and the surrounding floral, faunal and human re-
SOUrCes.

Some of the additional closely related science pro-
jects include (1) developing a compatible watershed
research project with the U.S. Forest Service’s Cow-
eeta Hydrological Laboratory as a continuum of mutu-
ally beneficial studies; (2) establishing a project on
roadside and powerline rights-of-way vegetation to
stress the use of native plants, and creation of low
maintenance plant communities, and reduction of her-
bicide use: (3) initiating a workshop on methods 1o
establish permanent vegatation plots in a Biosphere
Reserve and address data management protocols;
{(4) developing international agreements regarding
cooperative data files on the conservation of biologi-
cal diversity.

A research fellowship for special MAB projects to
be undertaken at Great Smoky Mouniains Biosphere
Reserve will be established with non-federal orgami-
zations or industry.

The prototype Resources Information Tracking Sys-
tem (RITS) will also be finalized. RITS will be used
in tracking all resource management and science ac-
tivities underway and anticipated. related five-years
of programming, principal investigators and special-
ists involved with each of the science and resource
management projects, and the resuftant publications
and reports. RITS will be park-specific and available
for use with iBM-PC with a hard disk and dBase-I!l.
This project is in the final development stage at Clem-
son University, and has been supported by this park
and three Regional offices, Southeast, Mid-Atlantic
and Midwest.

The Great Smoky Mountains Biosphere Reserve
pragram s designed to address early-on some essen-
tial requirements. In-park training for all park empioy-
ees is scheduled for fall 1985; this project can also
serve as a useful prototype for other Biosphere Re-
serves. [n-park training is vitally important to assure
full understanding and support inside the park. Ex-
pansion of the park's outreach program is also an
important phase of the program and includes greater
use of some of the tried and true interpretive methods
on which the National Park Service built its reputation
for communicating with the young and old outside of
the parks. The park plans to develop a prototype out-
reach program, within the umbrella of the Biosphere

{Continued on next page)
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Reserve concept, that the Service can utilize as a
model. This park already has the key ingredients of
experienced and dedicated interpreters; the Tremont
Environmental Center in the park, which is operated
by the Cooperative Association and maintains con-
tacts with a wide variety of school systems and con-
cerned educators; and the fact that the park is located
in the heart of a section of the country with a high
rural population, closely related to the land.

The park also will initiate a workshop with many of
its neighbors to discuss various ideas relaling to either
expansion of the Bicsphere Reserve boundary or the
cluster concept for the Southern Appalachians. This
and a number of other identified projects, including
the development of a Biosphere Reserve Coordinat-
ing Committee, also are under consideration.

Wauer is Assistant Superintendent at Great Smoky
Mountains NP
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