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Editorial:

“We are concerned with an agency whose soulis an unattainable ideal, and whose life is dependent upon creative.
organic evolution, both ecclogical and bureaucratic.”

Withthese words, Paul Schutlery presented his thoughts on the up-dating of the Leopold Report to the National Parks
and Conservation Association's Commission on Science and Resource Management Policy in the National Park
System at the Commission’s first meeting April 18, 1988. in Washington, D.C.

The paper. which will be carried in its entirety in a future issue of the George Wright Society's FORUM. is entitled
“Feral Fish and Kayak Tracks: thoughis on the writing of a new Leopold Reporl.” It was brought te our attentien by Doug
Houston, research scientist at Olympic NP. and it deals with the problems posed by a thousand specific questions
arising from as many unique Park System situations.

Said Schuilery (a former associate editor of Country Journal, free lance writer and consultant on NPS matters. and
now a technical writer on natural resource topics at Yellowstone NP):

“National parks. like all natural areas. still have their vacancy signs out. They are in ne sense ecologicaly finished.
andhus pose certain problems for the creative manager . . . for example, the basin of Yellowstone Lake istilting: in a few
years the nesting islands of white pelicans may be submerged, drowning one of the great nesting sites in Norih
America. Should we be hauling gravel out there, or celebrating the imponderable power of nalural processes? As you
prepare to consider questions like that, | would like to leave you with two thoughts about the original Leopold Report.

“First,” Schullery said. “like most great and enduring documents, it dealt in main principles. It is still at its best in its
generalizations and at its most dated when it addresses specific management issues in specific parks. Ever since the
idea of writing a ‘new’ Leopold Report surfaced, I've thought of how important it is that the document deal in the grand
scale...”

Schullery’s second thought dealt with “the peculiar felicity of expression” (as John Adams phrased it} that marked
Thomas Jefferson's Deciaration of independence — “that most enduring of all American documents, that masterpiece
ofbalance and principie,” and Schullery's hope that that quality from the original Leopold Report might endure in its re-
writing.

And finally, Schullery urged the commission to exercise “the sensitivity that will come from some compromise
between telling the Park Service what it should do in every situation - something nobody knows — and telling it so little
that we leave it on its own. ... We must strike a balance that gets both the best of the agency’s powers and the collective
wisdom of the agency's friends and watchdogs. Only in that way,” Schullery concluded, “lies any hope of success.”
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Information Crossfile, cont.

Wilderness Society President George Frampton, Jr,
credited Franklin with advancing the nation's under-
standing of ancient forests. “Thanks to Franklin,”
Frampton said, “we have gone from viewing old-growth
forests as biological graveyards to appreciating them as
complex and diverse eco-systems teeming with life.”

**t

Policy Studies Review, Vol. 7. No. 2 (Winter 1387}
containg 12 papers presented at a symposium on out-
door recreation policy which took place in 1987 under a
cooperative agreement between Georgia State Univer-
sily and the National Park Service. Contributors include
Southeast Regional Chief Scientist F.D. Dottavio and
NPS Research Sociolagist Francis P. Noe. Dottavio and
two other authors {Joseph T. O'Leary and Francis A,
McGuire} examine the role of the nationwide recreation
survey in providing information for outdoor recreation
policy analysis. Noe, together with Robert Snow and
Gary Hampe, discuss visitor use of the outdoors and the
missing links between policy and demand.

Also contained in this 472-page book is an article by
Craig W. Allin on “Park Service vs, Forest Service:
Exploring the Differences in Wilderness Management.”

The Policy Studies Review (ISSN 0278-4416) is one
of two periodicals published by the Policy Studies Orga-
nization - put out by the Arizona State University School
of Justice Studies and appearing in August, November,
February and May. Contact is Policy Studies Organiza-
tion, 361 Lincoln Hall, 702 South Wright, University of
Iliinois, Urbana. iL 61801.

Fl
EX3

An expanded issue of the new quarterly Earthquest,
deais with polar research and the new interdisciplinary
focus on that area. The issue, Vol. 2, No. 2, combines
the spring and summer issues. Earthquest is a publica-
tion of the Office for Interdisciplinary Earth Studies
{OIES) of the University Corporation for Atmospheric
Research {UCAR), P.O. Box 3000, Boulder. CO
80307-3000.

The polar research issue announces plans for a new
journal, Arctic Research, 1o be published by the
National Science Foundation on behalf of the Inter-
agency Arctic Research Policy Committee and in coop-
eration with the Arctic Research Commission. It will
contain reports on current and planned U.S. govern-
ment-sponsored research in the Arclic, reports of meet-
ings of the JARP Commitiee and AR Commission, sum-
maries of other current and planned arctic research, and
a calendar of forthcoming local, national and interna-
tional meetings on the subject. For subscriptions, write
the Coordination and Information Section, Division of
Polar Programs, Room 620 National Science Founda-
tion, Washington, D.C. 20550.
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Umbrelta Films, a preduction company specializing in
“projects that present a balanced view of issues relating
fo the environment and public policy,” has eight new
films available under the heading of case studies in
environmental policy. Among them is a 28-minute video
tape entitled “The Law of Nature: Park Rangers in
Yosemite Valley” This finalist in the American Film and
Video Festival is praised by Dr. Witliam Q. Dwyer, direc-
tor of the park ranger training program at Memphis State
University, as “a sensitive treatment of the difficulties
that park rangers face ..."

The film treats rangers as "most often naturalisis both
by training and inclination” and examines their role in
today's heavily visited parks where they “often find

themselves acting almost exclusively in a law enforce-
ment capacity”

The films and tapes may be rented or purchased from
Umbrella Films, 60 Blake Road, Brockline, MA 02146;
(617) 277-6639.

t‘x

Ted Fremd, NPS paleontologist with the John Day
Fossil Beds NM in Oregon, reports atlending the 48th
annual meeting of the Society of Vertebrate Paleontol-
ogy in Alberta, Canada recently. Dinosaur NM and Petri-
fied Forest NP also were represented. Dan Chure and
Jack Melntosh of Dinosaur gave a paper, Dinosaur NM:
Paleontology in the Public Eye," and Fremd presented
results of high-resolution mapping of vertebrate fossil
accumulations and the implications for paleoecological
models.

With regard to the Society's overwhelming vole to
reject the National Academy of Sciences recommenda-
tion that federal land managers should allow the collec-
tion and commercial sale of paleontological specimens,
Fremd told the conferees: “Commercial cotlecting
encourages a ‘marketable commodity’ perspective, and
it isn't profitable for fossil traffickers to document the
data associated with the specimen in the field, even if
they knew how. As a result, the intrinsic vatue of the
objects - recognizable by scholars - is irretrievably lost.”

Fremd points out that the NAS commitiee which made
the recommendation included a dealer of fossils.

*‘k

The Potential Effects of Global Climate Change en
the United States is the titte of a draft study prepared by
the EPA Oftice of Policy, Planning and Evaluation and
now awaiting the agency’s Science Advisory Board's
review. Four regions - the Great Lakes, the Southeast,
California, and the southern Great Plains - were studied
at the request of the Senate Environmental and Public
Works Commiltee with the aim of providing some
broader sense of the magnitude of the effects of green-
house warming on aregional basis as well as onthe U,S.
as a whole.

The report is meant to assist researchers and policy-
makers in identifying possible areas of research and it
calls on federal and state policy-makers to institute iong-
term planning efforts for adapting fo climate change. In
particular, the report suggests that federal and state
wildlife and fishery managers begin ‘o consider climate
change effects in siting refuges and to examine setting
up migratory corrigors to improve the ability of various
species 1o move o new habitat,

:t

A project to identify space-science research objec-
tives extending into the 21st century, begun two years
ago on the heels of the Challenger tragedy, has issued a
hefty, 7-volume report, suggesting what Science News
writer Jonathan Eberhart calls “roadmaps for 30 years
of tomorrows.”

One of the six sections, each of which begins by
projecting existing or planned activities in its field
through 1985 and then looks ahead through 2015 A.D, is
entitled “Mission to planet earth.” This section
addresses guestions of global changes and habitability
on earth, proposes a satellite-based observing system
provided in part by other countries. Five geostationary
satellites, two to six polar-orbiting platiorms, and a com-
plementary network of earth-based sensors would pro-
vide a regular infusion of data for theoretical modeling.
The panel of scientist/authers conclude that “this
accomplished, scientists could use the entire earth as a
laboratory.”
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According to records dating back about a century,
global temperatures have increased by .6 to .7 degrees
Centigrade, and the five highest average temperatures
have occurred in the 1980s. James Hansen, a climate
expert at the NASA Goddard Institute of Space Studies
in New York City told a Senate energy committee
{reported in Science News Vol. 134, No. 1} that he is 99
percent certain the accumulation of greenhouse gases
is responsibte for the warming trend.

“Such patterns agree with computer models that sim-
ulate how the climate should react to increasing con-
cenirations of greenhouse gases,” Science News
reports. These gases are principally carbon dioxide,
methane, nitrous oxide and the ozone-destroying chlo-
rofluorocarbons. These gases are produced through
burning fossil fuels, leveling forests, fertilizing fields and
many other natural and industrial processes; they trap
infrared radiation emitied by the earth's surface, knock-
ing the world's climate out of batance and “sending it
reeling toward a warmer equilibrium temperature.”

*
Bk

“Genetics and Demography in Biological Conserva-
tion” by Russell Lande in the Sept. 16, 1988 issue of
Science, ciles two cases where management plans
based primarily on population genetics actually threat-
ened the existence of the populations they were
designed to protect because basic demographic faclors
were ignored. The northern spotted owl and the red-
cockaded woodpecker were the examples cited.

The author's premise is that demography is usually of
more immediate importance than population genetics in
determining the minimum viable sizes of wild popula-
tions. His abstract reads in part:

"Predicting the extinction of single populations or spe-
cies requires ecological and evolutionary information.
Primary demographic faclors affecting population
dynamics include social structure, life history variation
caused by environmental fluctuation, dispersal in spa-
tially heterogeneous environments, and local extinction
and colonization. In smalf pepulations, inbreeding can
greatly reduce the average individual fitness, and loss of
genetic variability from random genetic drift can diminish
future adaptability to a changing environment.” Lande
suggests that the practical need in biclogical conserva-
tion for understanding the interaction of demographic
and genetic factors in extinction “may provide a focus for
fundamental advances at the interface of ecology and
evolution.”

;*

In an article on “Artificial Intelligence and Natural
Resource Management” in Science {Vol. 237, 262-267),
R.N.Coulson, L.J. Folse, and D.K. Loh explore the use of
three new procedures in providing a new look at classic
problems in systems analysis. Of particular significance,
they find, are {1) integrated expert systerns, which link
management models with natural resource models; (2)
intelligent geographic information systems (GISs), which
permit intepretation of relations within and among land-
scape data themes, and (3) artificial intelligence (Al)
modeling of animal behavior and interaction with the
environment.

Landscape ecology, the study of structure, function,
and change in heterogenecus land areas composed of
interacting ecosystems, deals — they explain - with the
level of ecological organization that service agencies
such as the Park Service are charged to manage. It has
arisen from the need to understand four things: (1) devel-
opment and dynamics of pattern in ecological phe-
nomena, (2) the role of disturbance in ecosystems, (3)









Regional Highlights

Continued from page 12

and its ftoating mat {or schwingmoor), and compares
this information with that published for other floating
peatlands.

Anotner paper co-authored by Doug Wilcox, *A Pai-
eoecological Test of a Classical Hydrosere in the Lake
Michigan Dunes,” appeared in Ecology {Vol. €9. No. 4.
pp. 928-936). describing varied agualic vegetation along
a chronosequence of dune ponds at Miller Woods, Indi-
ana Dunes National Lakeshore.

Wilcox's papers from the 1986 George Wright science
conference in Fort Collins. Cole.. have been published
as a hard cover book by Michigan State University Press
under the tille /nterdisciplinary Approaches to Fresh-
water Westlands Research,

North Atlantic Region

At the George Wright Society meeting in Tucson.
Ariz.. in November the North Atiantic Region convened a
meeting of NPS scientists. manzagers and resource
managers to discuss problems of white-tailed deer man-
agement. We are organizing a mere formal workshop to
discuss current and imminent management activities.
Those wishing to participate should contact Mike
Soukup at (617) 565-8805 or FTS 835-8805.

Over the past several months the North Atlantic
Region has watched a number of our natural resource
managers move around the Region and the Service. We
were sorry o see Barbara Samora move on {6 higher
pastures from Cape Cod NS to Mount Rainier NP, How-
ever, Cape Cod acquired Dave Manski from Wrangell-
St. Elias NM in Alaska. The Regional Office lost Len
Bobinchock to Acadia NP. where he assumes duties as
Chief, Interpretation, Resource Management and Visitor
Protection. And most recently we fearned that Alian
O'Connell will move from Fire Island NS to Acadia to
take over Carroli Schell's position. Carroll has moved
down to help out the National Capital Regional Office.

From Ray Kimpel at Sleeping Bear Dunes National
Lakeshore comes word of the 14,500-acre North Man-
itou Istand and its deer herd, which had eatenitself out of
house and home. Sleeping Bear Dunes became
responsible in 1984 for the island. With the authority and
assistance of the Michigan Department of Natural
Resources, special deer hunts were initiated to harvest
as many of the deer as possible, untit a normal vegeta-
tion pattern could be documented. Now, reproduction
and young growth of highly edible plants is being
observed generally throughout the isiand and in
estabished monitoring plots.

Cooperation between the NPS and the Michigan DNR
has been a crucial factor in the program’s success. The
herd, once numbering close to 1,8C0, is now estimated
at 500. Each year between 400 and 700 hunters have
made the trip to the island to take part in the hunt,
despite difficult travel logistics caused by the early win-
ter storm conditions. Hunter success rates have aver-
aged between 22 and 116 percent. In 1982 North Man-
itou was designated for wilderness management unti
Congress could act on its designation under a separale
wilderness bill. When the hunts were initiated in 1985
rangers encouraged the use of wilderness camping
methods. It appears that there is a cadre of returning
hunters who demanstrate a high respect for the wilder-
ness aspects of this program. A primitive weapons hunt
is tentatively planned for 1989. Max Hofden or Al
Haecker at Sleeping Bear can provide details 1o anyone
wishing more information on this project.

meetlings of interest

1989

January 16-20, FIRST CONFERENCE/ANNUAL MEETING OF SOCIETY FOR ECOLOG-
ICAL RESTORATION AND MANAGEMENT (SERM), at The Ctaremont Resort Hotel,
Oakland, CA; “Restoration: The New Management Challenge” is the theme. To be
covered by William L. Halvorson, NPS research biologist at Channel Islands NP.

Feb. 1-3, RESEARCH NATURAL AREAS: ISSUES FOR MANAGERS workshop, at the
Portland, Oregon Hilton Hotel; Contact Sherrie Reid, Bureau of Land Management,
Oregon State Office, P.O. Box 2965, Portland, OR 97208. Some key questions: “"How
are RNAs chosen? Who takes care of them? How "natural” are they? What about fire,
grazing, recreation, vandalism? Who conducts research and what kinds of studies are
going on? How do RNAs affect adjoining lands and how do those lands affect the

RNAs?”

March 20-23, NATIONAL ASSOCIATION OF STATE RECREATION PLANNERS’
ANNUAL CONFERENCE; Charleston, SC; subject, “State Recreation Planning,”
Contact: Tony Bebber, Pianning Div., Dept. of Parks, Recreation and Tourism, 1205
Pendleton St., Columbia, SC 29201; (803) 734-0189.

March 29-31, OLD-GROWTH DOUGLAS-FIR FORESTS: WILDLIFE COMMUNITIES
AND HABITAT RELATIONSHIPS; a symposium, at the Hilton Hotel, Portland, OR;
contact Office of Continuing Education, College of Forest Resources, AR-10, U/WA,

Seattle 09195.

April 14-16, THE AVANT-GARDE AND THE LANDSCAPE: CAN THEY BE RECON-
CILED? at U/Minn, Twin Cities campus. Contact: Landscape Conference, School of
Architecture, U/Minn, 89 Church St. 5.E., Minneapolis, MN 55455,

April 21, GLOBAL CLIMATE CHANGE AND NATURAL RESCURCE IMPLICATIONS FOR
THE INTERMOUNTAIN WEST, at Utah State University, Logan, covering water
resources, animal habitat, fire regime, rangeland and agriculture, and land manage-
ment policy. Contact: Dean’s Office, College of Natural Resources, U/StU, Logan, UT

84322-5200 or (801) 750-2445.

May 18-20, RESTORATION AND PRESERVATION OF GREAT LAKES COASTAL ECO-
SYSTEMS, at Indiana Univ. Northwest, Gary, sponsored by Indiana Dunes National
Lakeshore and lIInd Sea Grant; chaired by Aian Mebane of Indiana Dunes NL, 1100
N. Mineral Springs Rd., Porter, IN 46304; (219} 926-7561.

May 30-June 2, INERNATIONAL ASSOCIATION OF GREAT LAKES RESEARCH, 32nd
Annual Conference; at Madison, WI, Contact: Dr. Gary Glass, EPA, 6201 Congden
Bivd., Duluth, MN 55804; (218) 720-5526.

California Riparian Systems
Conference Proceedings Due

“Protection, Restoration, and Management for the
1990s" was the title of the second in a series of California
Riparian Systems conferences, held in late September
1988 at U/Cal, Davis, and atiended by more than 800.
Numerous familiar faces from the 1981 conference and
many new ones as well, all reflected the enthusiasm for
riparian concerns that continues to grow in the West.

Emphasis this time was on helping resource man-
agers understand how these habitals function as sys-
tems, and on bringing people up to date on efforis in
California and the West to restore riparian environiments
where they have been lost. Urban streams caught much
attention, as did the protection and restoration of habitat
for anumber of threatened and endangered animais that
Jive in the riparian zone.

Participants showed special interest in a session
relating channel geomorphology 1o riparian conditions
and in a pair of sessicns dealing with the effects of
diversion from mountain sireams on riparian sysiems.
Other sessions included managing riparian systems in
forested lands and on rangeland streams and integrat-
ing public and private interests.

The NPS Rivers and Traits Technical Assistance Pro-
gram in the Western Region was among the more than
20 conference sponsors.

About 100 of the papers will be published in the Pro-
ceedings, due in early 1989, in the General Technical
Reports series of the Pacific Southwest Forest and
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Range Experiment Station, USFS, Berkeley. Address
requests for copies to Dana Abell, Technical Coordina-
tor; Information Services Section. USFS-PSW, PC Box
245, Berkeley, CA 94701, The first printing will be dis-
tributed free. Riparian publications go fast, sc an early
request is recommended.

Dana Abell, Editor, CRSC Newsietter

Rastorationists Meeting

Symposia on restoration in the national parks and on
setting standards for the evaluation of restored ecologi-
cal communities will highlight the first annual meeting of
the Society for Ecological Restoration and Manage-
ment, Jan. 16-20, 1989 in Cakland, Calif.

The meeting is the first major event for the recently
formed, international society. and will be the first profes-
sional meeting for restorationists working with a wide
range of ecological communities, according to megting
organizer John Rieger. The program will include papers,
poster sessions and special lectures and workshops on
subjects related to restoration and management.

Both symposium tropics have been chosen because
of mounting debate over the value of restoration as a way
of solving environmental problems and mainaining nat-
ural and wilderness areas such as the national parks,
Rieger said.

Further information and registration forms may be
obtained from the Scciety's headquarters, 1207 Semi-
nole Highway, Madison, Wl 53711, {608} 263-7889.






These positions would be supervised through a
Research Center Adminisirator, Natural Resources Divi-
sion Chief (who in Alaska is also the Regional Chiet
Scientist), or Superintendent, depending upon the
assignment (Fig. 3). The organization would be reviewed
on an annual basis, and the Regional Director could
change the supervisory level at his discretion. The posi-
tions would be funded through the Chief, Division of
Natural Rescurces. Subsistence and Cultural Resource
positions, not presently under research grade or
research granis grade evaluation, are described in clas-
sification four below.

3. Natural Resource Administrators (Research
Grants Grade) are Regional Office and Research Cen-
ter Chiefs with Ph.D.s or equivalents and strong back-
grounds in naturat sciences research or administration.
Full performance ievels are usually GS-12/13 and 13/14
for administrators, depending upon the results of
research grants grade evaluation. The positions would
be supervised and funded through the Chief. Division of
Natural Resources (Fig. 3).

4. Professional/Administrater are professional
staff, administrators or subject matter specialists in the
Regicnal Office Natural Resource or Subsistence Divi-
sions, or Culturai Resources Center (Fig. 3). Individuals
may be selected from the 023, 100, 400, or other series,
depending upon the pesition descriptions. Full perform-
ance level would usually be GS-12 with some admin-
istrator positions grading GS-13.

in addition. support staff would inciude biological and
cuttural technicians. administrative clerks. clerk typists,
budget and voucher examiners, and specialists in per-
sonnel management. contracting, and procurement.
The positions grade from GS-4 through GS-11 and
would be assigned at various levels within the Regiona!
organization.

The present complement of scientists, resource man-
agers, and cultural ang subsistence specialists in the
Alaska Region totals 24 permanent positions. Currently,
two research wildlife biclogists serve the 53 million
acres, one resources management specialisl for each
3.1 million acres. and one research ecologist. one man-
agement hioiogist (fisheres), and two full time subsis-
tence specialists for the entire region. The Cultural
Resources Center staff is nearly complete, with 13 posi-
tions filled, but funding for research projects and cther
cultural resource activities is inadequate.

If the proposed Alaska Region science program
reaches fult imptementation, 134 new positions woutd be
added, 41 new scientists, 33 new resource management
specialists, and 60 new support positions. These num-
bers were reached by examining the resource needs in
each of the 23 Units as expressed by Superintendents
and Resource Management Specialists, mandates in
the Alaska National Interest Lands Conservation Act,
projects in resource management plans, and were
refined thyough review by professionals in the advisory
process.

Full implementation would result in 50 resource man-
agement positions in parks, 10 scientists in parks, 20
natural scientists in Research Centers, and 35 scien-
tists/administrators {natural, subsistence, and cultural)
in the Regional Office.

At present, most natural science research is accom-
plished by cooperative projects with the auistanding
scientists available in the Alaska Depariment of Fish and
Game, Uriversity of Alaska, U.S. Fish and Wildlite Ser-
vice, U.S. Forest Service, and National Marine Fisheries
Service. Even with a major expansion, the NPS never
will be abie to conduct all necessary research in-house,
and will continue to rely heavily on these cooperative
ventures.

mab notes

The U.S. MAB Directorate on Biosphere Reserves
met Oct. 19, 1988, News from this meeting included the
following items.

Biosphere Reserve Proposals. The Directorate
urged early transmittal of the nomination of the Central
California Coast BR to UNESCOQ for review in Novem-
ber. This reserve would consist of coastal/marine por-
tions of Farallon Islands National Wildlife Refuge,
Golden Gate Naticnal Recreation Area, Gulf of the
Farallones National Marine Sanctuary, Peint Reyes
National Seashore, as well as several state parks and
the Marin Municipal Water District. Transmittal of nomi-
nation materials o UNESCO was also endorsed to {1}
link the Great Smoky Mountains NP, Coweeta Hydro-
logic Laboratory, and Oak Ridge National Environmental
Research Park 1o form the Southern Appalachian BR,
and (2) delete the Pinelands National Reserve from the
South Atlantic Coastal Plain BR and redesignate the
area independently as the New Jersey Pinelands BR.
Nomination of a very large biosphere reserve encom-
passing the Adirondack Mcuntains and the Lake Cham-
plain basin is being prepared by officials in New York and
Vermont and is expected 1o be forwarded to MAB in
early 1989. Cther biosphere reserve proposals that are
moving ahead include the Ozark Highlands (feasibility
study), Tennessee and Cumberland Valleys (develop-
ment of nomination), and the Mammoth Cave area
{development of nomination).

U.S.-Soviet Bilateral Research. Glasnost seems to
be extending to international scientific caoperation. Stan
Krugman {USFS), Bruce Wiersma (EGG-Idaho), and
Ray Herrmann {NPS) visited the Soviet Union to
develop a preliminary work plan for bilateral research in
biosphere reserves, under Section 5 of the 1972 U.S.-
U.S.S.R. Environmental Agreement. Their discussions,
described as remarkably open and wide-ranging,
focused on collaborative research in biosphere reserves
and related ecological research sites in the tundra-
boreal forest ecosystems of northwest Alaska and
northeastern Siberia, the northern hardwood forests of
the northern midwest and the region around Moscew,
and the temperate deciduous forests of the Southern
Appalachians and the Caucasus. Data exchange will
begin immediately, and comparative field studies are
proposed to begin in the summer of 1989.

U.S.-China Bilateral Research. A U.S.-China bilat-

eral program in ecological research and modetling has
been running for one year. U.S. scientists from various
institutions are coltaborating with colleagues at the
Shenyang Institute of Applied Ecology on temperate
forest studies and with the South China Institute of Bot-
any on a program involving subtropical and tropical for-
ests. Under the temperate forest program, a U.S. scien-
tist lectured in China and assisted Chinese colleagues
with modglling methodologies: two Chinese scholars
were scheduled for an extended visit to the University of
Virginia in late 1988, The second program focuses en
developing the knowledge and skills for managing and
rehabilitating subtropical and tropical forests.
Smithsonian/MAB Biodiversity Program. This
highly successtul program, which provides training in
inventory and monitoring methods for workers in devel-
oping countries, has held workshops during the past
year in Puerta Rico, Peru, and Bolivia. The scope is
expanding o include management of biosphere
reserves. Students at a workshop at Bolivia's Beni BR
worked with local people to develop ideas for a Beni
management plan. India and China are among the pos-
sibiiities for near-term expansion of the program.
FY1989 Research Proposals. Participating agencies
have thus far pledged $750.000 toward the $1 milfion
goal for research in FY1989. Preproposals are being
reviewed by the appropriate directerates and their rec-
ommendations forwarded to the MAB Executive Com-
mittee. The MAB-8 Directorate will give priority to pro-
posals relating fo regionat or global influences affecting
ecosystem processes and/or biclogical diversity in bio-
sphere reserves, and those that relate biological diver-
sity to ecosystem management.
Napier Shelton
NPS, WASO

NR Management Highlights

Highlights of Natural Resources Management:
1987 is the second annual look at the NPS research
pragram and related resource management activities
compiled by Donna O'Leary, publications coordinator/
editor with the NPS Air Quality Division, P.O. Box 25287,
Denver, CO 80225-0287; (303) 969-2156.

The 55-page report is an illustrated GPQ publication
divided into five sections: threatened and endangered
species, research and technology, inventory and
menitgring, cooperative research, and resource initia-
tives and programs.

The organization could not be put into effectin asingle
step. Housing and office space must be built and staff
hired incrementally. Accordingly, the program would ide-
ally be phased in at $5.2 million the first year, $2.5 million
additional the second year, $300,000 additional the third
year, and $700,000 the fourth year. The total operating
base would thus be increased by $8.7 million from the
fifth year on.

Each position and each house and office was pri-
oritized by year of implementation. The initiat thrust
would be to place resource managers and scientists in
parks. Science Center Directors would be hired during
year two to recruit staff during years three and four.

The program calls for expenditures of $4.1 million
annually for Resource Management Specialisis and Sci-
entists in parks; $2.8 million for Research Centers to do
research in parks; and $460,000, $180,000, and
$660,000 for additional Regional Office Natural Sci-
ence, Subsistence, and Cultural Resources support,
respectively. Even this increase in the Alaska Region's
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present budget would place Alaska onlyinthe mid-range
of servicewide regional research and resources man-
agement capabilities.

The information base developed thraugh the propasal
would have value far beyond park boundaries. In addi-
tion, with new employees, jobs would be created in the
private sector in communities ranging in size from
Anchorage to Port Alsworth.

A frequent comment by reviewers was that the pro-
posal, if anything, is too modest for the job that needs to
be done. Although ambitious, far reaching, even evolu-
tionary, we realize the plan still will not produce pro-
grams in parity with those of the major naturat resource
rich lower-48 stale Regions. But, we maintain, once
gains are consolidated into the next century, new visions
will be forthcoming.

Taylor is @ Wildlife Research Biologist, Lovaas the
Regional Chief Scientist, and Kavanagh the Fishery
Management Biologist in the Alaska Regional Office.






Biotic Integrity Index Aids Aquatic Inventories

By Mancy Hoefs

Management for preservation of the biologicat inleg-
rity of aquatic natura! resources of National Parks and
Riverways. a goal of the NPS Resource Inventories and
Monitoring Program, should be based on ecolegical
evaluation that integrates physical, chemical. and bio-
logical variables. The biologica! integrity of an aquatic
ecosystem is its ability to support and maintain a “bal-
anced integrated adaptive community of organisms hav-
ing species compoasition. diversity. and functional orga-
nization comparable to that of natural habitat of the
region.” {Karr and Dudley 1981).

The physical and chemical characteristics of natural
waters are routinely monitored, direct biological monitor-
ing of aquatic communities s less frequent. As a result,
decisions in environmental management tog often are
based on water quality data rather than biological integ-
rity. Many human impacts such as intermittent additions
of contaminants, habitat aiteration, reduced or a'tered
energy flow through the system that degrades aquatic
communities. are not always detected by physical and
chemical monitoring. With increased use and deveiop-
ment surrounding National Scenic Riverways and Parks.
degradation of aguatic resources due to human impacts
will become more of a problem. Protection of natural
resources has been guided primarily by a focus on water
quality monitoring. Direct monitoring of biological com-
munities into resource management decisions s also
needed to assure the integrity of these resources.

As indicators of biological integrity. fish communities
have several advantages. Fish integrate the effects of
walershed degradation. are typically present in all but
the most ephemeral or polivted aguatic habitats. are
comparatively easy te identify, and include a range of
species representing a variety of trophic levels. Because
fish are dependent on habitat and the biotic components
{e.g. macroinvertebrates) of the ecosystem for survival
anc growth, they integrate the eflects of complex and
varied impacts affecting other components of the eco-
system. Thus, they reflect the direct and indirect effects
of environmental stresses on the entire aquatic eco-
system {Karr 1981).

The Index of Biotic Integrity {IBI: Karr 1581) directly
assesses the biological integrity of aquatic ecosystems
by measuring a range of fish community atiributes that
reflect the prevailing chemical, physical, and biological
conditions of the aquatic environmert. Changes in spe-
cies richness and composition, trophic composition. and
other such factors are directly influenced by water quai-
ity disturbances andsor man-induced habitat alterations.
As a management tocl. the Bl measures the overall
effects of environmental degradation.

Aithough fish communities are sampled routinely by
state and federal agencies, tools for analysis and inter-
pretation of the data gathered have been insufficient. As
a result. these data are not incorporated into manage-
ment decisions. The strength of the iBl is its ability to
assembte information from individual. population, and
community data into a single ecolegically based index of
bitic integrity. Along with information on physical and
chemical conditions. the |BI can provide a sound basis
for management evaluations and decisions.

The IBI consists ¢f 3 categories of 12 fish community
metrics {Table 1) (Karr et al. 1986). individually, each
medric provides information about a specific attribute of
the aquatic resource. together. they characterize the
underlying biclogical integrity of that site. The first cate-
gory assesses species richness and composition: the
{otal numboer of species. the number ¢f intolerant spe-
cies, and species in 3 major families of insectivorous

Table 1. Metrics used to assess fish communities (after Karr et al. 1986).

Scoring criteria®
Category Metric 5 3 1
Species richness and 1. Total number of fish species Expectations for metrics 1-5 vary with
composition . Number and identity of darter species stream size and region

. Number and identity of sunfish species
. Number and identity of sucker species

1
2
3
4
5. Number and identity of intolerant species
6
7
8§
9

. Prepertion of individuals as green sunfish < 5% 5-20% >20%
Trophic composition . Proportion of individuals as omnivores <20% 20-45% >45%

. Proportion of individuals as insectivores >45% 45-20% <20%

. Propertion of individuals as piscivores {top >5% 5-1% <1%

carnivores)

Fish abundance and  10. Number of individuals in sample

Expectations for metric 10 vary with

condition stream size and cther factors
11. Proportion of individuals as hybrids 0% >0-1% =1%
12. Preportion of individuals with disease, 0-2% =2-5% >5%

tumors. fin damage. and skeletal ancmalies

@Ratings of 5, 3. and 1 are assigned to each metric according to whether its vailue approximates. deviales somewhat rom or deviates sirongly from the

value expected at a comparable site that is relatively undisturbed

fish. Suckers and darters feed predominantly on benthic
invertebrates; sunfish feed primarily on midwater and
surface inveriebrates. The sensitivity of these groups to
degradation of their food sources and habitat make them
iceal indicator species. Also the fotal number of species,
the percent intclerant species, and the percent green
sunfish (a tolerant species). will be altered with increas-
ing environmental degradation.

The energy base and trophic dynamics of the fish
community are assessed in the secend category by
classifying individual species as omnivores. insectivores
or piscivores. The trophic structure of the community
can provide information concerning alteration in water
quality or other habitat changes, including land use pat-
terns that result in changes in the fish cemmunity.

Thefinal category evaluates the quality of fish popula-
fions by examining abundance, preportion of hybrids.
and physical condition (i.e. the proportion of individuals
with disease, tumors. fin damage, and anomalies).

The value of each metric is compared to the value
expected from a relatively undisturbed system. Ratings
of 5. 3. and 1 are assigned to each metric according to
whether its value is what would be expected, moderates
slightly. or dewviates strongly from the value at a reiatively
undisturbec site. Criteria for species richness and the
composition metrics are set using maximum species
richness lines. which describe changes in the number of
fish species as a funclion of stream size. The site is then
assigned to an integrity class (ranging from excelient to
very poor) based on the tofal of the 12 metric ratings
(Karr ef al. 1986),

Many of the metrics and their scoring criteria can he
adapted 10 eclogical regions where the structure and
function ¢t the fish communities differ. For example
Fausch (1986) modified the 1Bl for use in the St. Craix
National Scenic Riverway by changing several commu-
nity attributes to make the index more sensitive to
environmental alterations. The modified IBl was used to
screen a large number of sites and identify those that
appeared degraded. Recommendations were made
about sampling site choice and methods for future bio-
monitoring in the Riverway.

We are currently assessing the 1Bl for applicabitity to
resource inventery on the two principal rivers (Current
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and Jacks Fork) within the Ozarks National Scenic
Riverways. using diverse data collected over the ast 50
years by the NPS and the Missouri Department of Con-
servation. index medrics are being modified to respond
to changes in land use practices that may affect the
biological integrity of the Riverways. Changes incorpo-
rate the unique ecological aftributes of the fish commu-
nities that have evolved in the karst spring fed rivers of
the Ozark ecoregion. Once adapted for the Ozarks, the
IBI can be used to screen existing data and provide a
working model for use in management decisions.

The potential of the 1B! as a toal in resource inventory
and monitoring of other NPS river systems appears
promising. Plans to apply the iB! to aguatic resource
inventory are being considered in several prairie parks in
Missouri and Nebraska. including Wilson's Creek and
Agate Fossil Beds.

The periodic chemical and physical analysis currently
being used for nonpeint source pollution that may indi-
cate degradation may be less sensitive than necessary
for adequate protection of the aquatic resource. particu-
larly in view of increasing arrays of impacts within the
watersheds of many of these areas. Incorporation of
resource inventory, bioiogical monitoring. and suitable
indices such as the 1B will provide management with a
direct measure of biological integrity.

Hoefs is & biofogist with Colorado State University
and a cooperator with the NPS Water Resources Divi-
sion in Fort Cofling, CO.
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The 1988 Yellowstone Fires: Preliminary Report

By Paul Schullery

The fires that burned large portions of the Greater
Yellowstone Area (GYA) in the summer of 1988 are being
called the most significant ecological event in the history
of the national parks. They are also being called the
result of the largest fire suppression effort in history.
They have generated enormous media attention, sub-
stantial political contraversy, intense scientific inferest,
and a remarkable outpouring of public concern. It is too
soan to judge the effects of all this attention on the park
and on NPS and USFS policy, but the fires have now
been studied enough that at least a preliminary sum-
mary of their scope and ecological effects can be made.

Over the past 30 years, several NPS areas have cau-
fiously embraced one form of prescribed burning or
another, inrecognition of fire's important role in the natu-
ral processes of a wilderness sefting. Everglades NP
began using prescribed {man-set) fires in 1958, and in
1964 study plots were first burned in Seguoia and Kings
Canyon NPs. The first natural fires to be permitted to
burn also occurred in Sequoia and Kings Canyon, in
1968. By 1978, 12 areas in the national park system had
natural fire zones. In 1972, Yellowstone initiated ils Fire
Management Plan by designating 340,000 acres as
appropriate for natural fires. Over the next several years,
and affer an Environmental Assessment in 1976. more
than 1,700,000 acres in Yellowstone were included
within natural fire zones, and cooperative agreements
were reached with surrounding national forests 1o allow
natural fires to burn across certain administrative
boundaries.

In the first 16 years of Yellowstone's program
(1972-1987), many thousand lightning strikes occurred,
but few burned any acreage. In al, 235 fires burned a
total of 34,157 acres. The largest fire burned 7,400
acres, but most burned only a few acres. it became clear
that only in extremely dry years will natural fires grow
large in Yellowstore.

1988 was an extremely dry year. Though April and
May experienced 155 and 181 percent of normal pre-
cipitation respectively, June rainfall was 20 percent of
normal, July was 79 percent of normal, and August was
only 10 percent of normal. The six previous Julys
{1982-1987) had averaged more than 200 percent of
normal, a pattern that fire experts fried to anticipate in
determining when it was necessary to suppress 1988
fires.

May and June natural fires behaved as fires had in
past years: 11 went out on their own accord, and the rest
showed no unusual behavior until well into July, when it
became clear that the July rains experienced in previous
years would not be repeated in 1988. Affer July 15, no
new natural fires were allowed to burn unfought; after
July 21, all fires were subjected to as full a suppression
effort as available personnel and equipment would per-
mit. As of that day, less than 17,000 acres were within the
perimeters of existing fires.

An interagency fire fighting effort was initiated that
eventually involved fire experts from all parts of the
country, as many as 9,500 fire fighters working in the
GYA atone time (and a total of 25,000 over the course of
the summer), dozens of helicopters, more than 100 fire
engines, and a cost of about 112 million dollars. On
Novembser 12, though the entire park was covered with
snow, a few minor smokes persisted here and there.

Firefighters encountered conditions and fire behavior
that most had never seen before. High winds caused
fires 1o move with unusual speed, and made traditionai
fire fighting methods useless, even dangerous. Fire line

“Lessons from the Fiames” is the title of the
two-part series by Richard Monastersky in the
Nov. 12 and 19, 1988 issues of Science News -
the story of the Yeliowstone fires as gleaned
from NPS and other scientists. In an associated
story in the Nov. 12 issue. Monastersky looks at
NPS fire policy. In “Taking the Heat: A policy
under fire,” John Varley, head of Yellowstone
research, is quoled as saying “Of course we're
going to revise our policy. We just took a giant
step forward in understanding fire behavior. That
policy has evolved. It's not the same kind of
dogma we adopted in 1972

One of the fire chiefs in the park this year is
fuoted also: “There’s going to be a new chapter
in the fire behavior books . .. and it's going to be
a long chapter.

consiruction regularly proved ineffective, because wind-
driven embers as much as two miles ahead of the main
fire were creating hundreds of smalt “spot fires.” Thus it
was impossible o put fire crews directly in front of big
fires because they might be caught between the main
fire and its outlying spet fires. Fires would run 5 1o 10
miles in a cay, and then, because of unusually low
humidity, would not “lie down” at night as fires most often
do. Fires routinely jumped major topographical barriers,
including the Grand Canyon of the Yellowstone River.

Aerial reconnaissance surveys conducted with
infrared photography in September gave managers their
first scientific estimates of burn acreages in the GYA.
These were maximum estimates based on fairty coarse
resolution 1:63,360 maps (smallest map unit - 200
acres); later mapping this winter and next summer will
refine the numbers. A total of 1.38 million acres in the
GYA experienced some sort of burning. Within Yellow-
stone Park, 995,000 acres were burned, Of that,
573,000 acres were canopy burn, 367.000 acres were
surface burn (most trees over this surface burn will not
die), and 55,000 acres of meadows and sagesgrass-

An approximately hour-long viceotape
eniitled “The 1988 Yellowstone Fires™ is being
prepared by Video Visions of Bozeman, Mont.,
in cooperation with scientists and resource
managers who were involved with managing the
Yellowstone fires. At press time the script was
still undergoing last minute changes, but the
tape was scheduled for completion by early
spring. It can be ordered from Video Visions.
PO. Box 6721, Bozeman, MT 59715, for $24.95.
which includes shipping costs.

lands burned. This means that roughly one-quarter of
Yellowstone will still be blackened by next June when
visitors begin to arrive in numbers.

Considering the speed of some fires, losses of farge
mammals in the park were light. As of November 1, upon
completion of an exiended air and ground survey, 243
elk (iess than 1 percent of the GYA's summering popula-
tion of 32,000), 5 bison, 4 deer, 2 moose, and various
smalier animals were reported killed, practically all by
asphyxiation. Losses in surrounding national forests
were simitarly light. No threatened or endangered ani-
mals have been reporied lost. Animals were routinely
able to move aside when fires passed, and were caught
only in extreme conditions of fast-moving fires.
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This winter’s controversies include numerous
questions: Deciding whether or not to feed any ani-
mals due to burning of winter range; examining the
timetables of suppression decisions; considering if
and where reseeding should be done in the park;
and evaluating the countless day-to-day decisions
of the interagency fire fighting teams and the rela-
tions between the various agencies involved, whose
philasophies of land management often differ. Any
of these topics would require an article of its own
even at this early stage.

Media attention caused enormous public confusion.
All fires were routinely reported as “Yellowstone fires,”
and ascribed to the park’s natural fire management plan
(routinely misidentified as the “let-burn policy”) when at
least half of the acreage burned in the park was burned
by man-caused or naturat fires originating on national
forest lands outside the park. All park developments
except Grant Viliage. and all surrounding communities
that were at any time threatened by fire were in fact
Ihrealened by man-caused fires not associaled wilh the
park’s fire policy. Media reports consistently used fire
perimeter acreages as actual burn acreages, though
USFS and NPS daily reports cautioned that much land
was unburned within perimeters. This misreporting gave
the public an inflated idea of total burn acreage.

A detailed report, entitled The Yellowstone Fires: A
Primer on the 1988 Fire Season, is available from the
Superintendent. Yellowstone National Park, Wyoming,
82190.

Schullery is a Technical Writer at Yellowstone NP

Cal Parks Science Conference Draws 130

The response in aftendance (more than 130} and
paper and poster presentations (more than 75} at the
third Biennial Conference on Research in California's
Nationai Parks at U/Cal Davis in September 1988,
caused CPSU Director Stephen Veirs to observe:

“The primary goals for the conference are technology
transfer between park scientists and resource man-
agers and an increased understanding of park eco-
systems. it looks very much as though conferences such
as this one are instrumental in achieving these goals.”

Plenary addresses included “Perspectives on Current
and Future Research in the National Park Service” by
Eugene Hester. Associate Director, Naturat Resources
(WASQ); A View From the National Parks and Conser-
vation Association on Research in the National Parks”
by Douglas Latimer, Gaia Associates: “A Longer View:
Vegetation Change over 11,000 years in Sierran Mon-
tane and Subalpine Forests™ by R. Scott Anderson.
Assistant Research Professor. Bilby Research Center,
Northern Arizona University; “The Resource Manager
and Researcher as a Team" by Frank Ugolini, Resource
Management Specialist, Channel Islands NP; “Statist-
cal Pitfalls for Field Studies” by Neil Willits, Statistical
Consultant, Statistics Department, UC Davis; “The
Modern Biological Surveys, its Resource Inventory and
Menitoring Role in National Parks” by David M. Graber,
Research Scientist, Sequoia and Kings Canyon NP:
and, "The Giant Sequoia Fire Controversy: A Case
Study of the Role of Science in Natural Ecosystem Man-
agement” by David J. Parsons, Research Scientist,
Sequoia and Kings Canyon NPs.

A praceedings of selected papers is in the works;
meanwhile, copies of the abstracts will be available
while supplies last from Silvia Hillyer, CPSU/Environ-
mental Studies, U/Cal, Davis, CA 95616.

Thomas J. Stohlgren, Ecologist
NPS/CPSU, U/Cal, Davis



Prescribed Fire Review Sparks Studies
of Giant Sequoia-Fire Interactions

By David J. Parsons

Chalfenges to the goals and metheds for prescribed
burning in the giant sequoia groves of Sequoia. Kings
Canyon (SEKI) and Yosemite NPs have led to a major
research program on fire and vegetation history, fire
effects, fire and fuel modeling, and visitor perceptions of
fire. The studies are in direct response o recommenda-
tions made in a 1987 report evaluating the use of pre-
scribed fire in those areas.

In 1986 the NPS Western Regicnal Cffice appointed
an independent panel to review the status of the pre-
scribed fire management program for the sequoia
mixed-conifer forests of the Sierran NPs. Despite nearly
two decades of using prescribed fire as a tool to reduce
fuels accumulated during most of a century of fire sup-
pression, many questions remained unanswered. The
use of fire to create a desired effect had advanced
beyond the understanding of both hisiorical fire regimes
and fire effects. Similarly, the articulation of objectives
and quantification of standards by which to evaluate
progress were in need of review.

Specifically. questions had been raised regarding the
impact of fire suppression on fuels and forest structure,
the effects of burning at different intervals and inten-
sities, and the relative merits of managing for natural
ecological processes as opposed to visual or scenic
values. The lafter was brought to a head when several
individuals criticized the objectives of preserving eco-
system processes as compromising the protection of the
giant trees for which the Sierran parks had been cre-
ated. Concern was expressed that the black bark char
on specimen sequoias and foliage scorch of understory
trees resulting from prescribed burns were not accept-
able.

The review panel appointed by the Western Regional
Office included experts in vegetation and fire ecology
(including specific familiarity with giant sequoia or other
Sierran conifer forest types). visual resource manage-
ment, and NPS policy. Individuals who had been actively
involved in the development. implementation or ¢ritique
of the prescribed fire program were not included on the
panel. Dr. Norm Christensen, Professor of Botany at
Duke University and Chairman of the Vegetation Section
of the Ecological Society of America, was named panel
chairman. The 7-member panel was also asked to eval-
uate the scientific basis for the program.

The final panel report was presented to Director Mott
by Dr. Christensen in February of 1987, Along with rec-
ommendations on policy. objectives. implementation
methods, monitoring and interpretation, the report iden-
tified & number of areas in need of additional study: The
need for research on fire and vegetation history, life
history and demography of giant sequoia and associ-
ated conifers, fuel dynamics, population and fire behav-
ior models, user response 1o the burn program, and the
effects of fire on pathogens. nutrient cycling, understory
vegetation and fauna.

The panel felt that much basic information critical to
the long term restoration of natural fire regimes was still
lacking. The report, including the recommendations for
additional research, was given wide coverage in the
political, conservation and press arenas.

Following the attention given to the sequoia fire issue,
the NPS has developed a multi-faceted research pro-
gram. A combination of Washington, Regional Office
and park funds, together with Forest Service and private
support, has been used to address the majority of identi-
fied needs. Data being coliected are expected to provide

the basis for standards to evaluate effectiveness of the
prescribed fire program, bothin reversing the impacts of
fire suppression and in restoring a semblance of the
historical fire regime. The research is a product of joint
planning by Yosemite and Sequota-Kings Canyon. Major
sludies undertaken 1o date are;

1} Biogeography and Disturbance History of
Sequoiadendron. Dr. R. Scott Anderson (N. U/AZ) is
using pollen and charcoal in meadow sediment cores to
reconstruct 10.000 years of vegetation and fire history.

2} Tree-ring Reconstruction of Giant Sequoia Fire
History. Dr. Tom Swetnam (U/AZ) is utilizing fire scars
and cross-dating on sequeia stumps and logs to develop
up to a 2,000 year fire history for selected groves.

3) Age Structure of Giant Sequoia in Relation to
Disturbance History. This in-house project by David
Parsons and Nate Stephenson (NPS-SEKI) investigates
the effects of fire and climatic history on sequoia age
structure and spatial palierning. It is closely coordinated
with the previous two studies.

4) Fuel Accumulation and Fire Modeling. Dr. Jan
van Wagtendonk (NPS-YOSE) is modeling fire and fue!
dynamics in an effort to determine the natural range of
fuellevels, number of prescribed fires necessary to bring
fuel accumulations within that range. and intensities of
those fires.

&) Fire Effects on Forest Pathogens. Dr. Doug
Piirto {Cal Poly, San Luis Obispo) and Dr. J.R. Parmeter
{(UC Berkeley) are studying the effects of fire and fire
suppression on pathogens associated with fire scars
and roots as well as the cross-pathogenicity of decay
organisms.

6) Effects of Prescribed Fire on Forest Fuels and
Soil and Cambium Temperatures. Steve Sackeft and
Sally Haase (USFS Riverside Fire Lab) are studying
nutrient cycling and temperature penetration in soil and
cambium under different burning condiions.

7) Conditions Influencing Seedling Establish-
ment and Survival. Stephanie Gebauer (Duke Univ.} is
attempling to provide an understanding of the spatial
heterogeneity of forest resources critical to conifer seed-
ling establishment and survival.

8) Visual Resource Management. Dr. Kerry
Dawson and Steve Greco (UC Davis) have applied prin-
ciples of visual resource management to recommend
that more heavily used areas pe divided into relatively
small units to prescribe burn on a rotating basis, thus
assuring that park visitors are provided a full range of
successional views.

9) Visitor Perception of the Fire Management Pro-
gram. Dr. Joyce Cuinn (Cal/State/U, Fresno} surveyed
1,000 park visitors to determine the understanding and
level of support for the use of fire in giant sequoia man-
agement. The survey showed a high awareness and
understanding of the prescribed fire program.

In addition to these major undertakings in direct
response to the Christensen Report, a number of cther
studies are either underway or have been carried out in
the past year relating the broad question of fire history
and effects in the sequoia mixed-conifer forests of the
Sierra Nevada. These include the use of micro-probe
analysis to detect possible chemical signais of past fires
in tree-rings. climate reconstruction from tree rings,
Native American use of fire, size structure analysis of
giant sequoia, fire induced mortality of conifers, impacts
of fire suppression on forest aggregations, soil solution
chemistry and nutrient cycling, ozone stress on conifers,
and watershed biogeochemistry. Several additional
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studies nave been proposed for coming years.

Given a continuity of funding {already threaiened due
to budget restrictions) and opportunities to interact and
apply the findings of these studies to the very real man-
agement problems of whether, when, where, how often
and how hot te burn, this program has the potential to be
one of the shining examptes of applying science to
everyday management challenges. The future promises
clearer articulation of objectives and standards, whichin
turn. promises improved results in the struggle to pre-
serve as near naturally functioning ecosystems as pos-
sible in this day of ever-increasing pressures from a
modern technotogical society.

Parsons is a Aesearch Scientist at Sequoia/Kings
Canyon NPs.

Douglas-fir Old-Growth
Posters Solicited

A symposium based on the results of research con-
ducted by the USDA Forest Service Old-Growth Forest
Wildlife Habitat Research program and cooperators will
be held in Portland. Cre., March 29-31, 1989, based at
the Portland Hilton hotel.

Sciengific findings of wildlife and plant community
studies conducted from 1983-86 in Douglas-fir forests of
Washington, Oregon, and northern Galifornia will be
presented. Patterns of vertebrate abundance, habitat
use, and community structure wili be reported from data
collected in more than 150 stands oceurring along an
age gradient from young to old growth,

Posters are being solicited for related topics and will
be presented at the Arlene Schnitzer Concert Hall in the
Center for the Performing Arts. Poster abstracts will be
published as part of the proceedings. Two copies of a
200-word abstract shoutd be submitted by Jan. 31, 1988,
to Dr. Mark Huff, USDA Forest Service, Forastry Sci-
ences Lab. 3625 93rd Ave. S.W., Olympia, WA 98502,
{206) 753-8494. Include title, all authors’ names and
affiliations, complete mailing addresses and telephone
numbers.

Hawaii Book Covers
Conservation Biology

Conservation Biology in Hawai’i, a collection of
essays edited by Charles P and Danielle B. Stone. is a
252-page book about Hawaii, by 32 authors, dedicated
1o recently deceased Hawaii Conservationist Wayne C.
Gagne and to the premise that:

“Conservation hiclogy is the combination of art and
science, compromise and stubbornness, judgment and
serendipity necessary to perpetuate some semblance
of natural biclogical diversity on Planet Earth.”

The book begins with Hawai'i's uniqueness, from ori-
gin to soils and biota, and describes in detail the plant
and animal life - including alien plant and animal orga-
nisms and means for preserving and controlling the
various species. Biologicat diversity and special com-
munities, problems and planning, tourism, vegetation
mapping. land use pricrites, protection of natural hab-
itats, and gene pool conservation are among the topics
covered. Five essays iook at conservatign education —
perspectives, history and problems, techniques and tar-
gets, classroom needs, and public media. Three essays
on values and ethics wind up the volume.

The Stones, a husband/wife team, both work at
Hawaii Volcanoes NP. Word from Research Scientist
Chuck Stone is that the book will be on sale through the
University of Hawaii Press by the time this issue of Park
Science appears. Cost is $16.









Biological Response to the Greenhouse Effect

A Conference Report
By Napier Shelton

An Everglades half under the sea. Spruce and fir
disappearing from the Great Smokies and Nevada's
Wheeler Peak. Tundra ponds becoming forest ponds in
the lowlands of Denali. Such were the images conjured
up for a Park Service person at the recent conference on
Consequences of the Greenhouse Effect for Biological
Diversity. Organized by the World Wildlife Fund-U.S.
and co-sponsored by the National Park Service and five
other organizations, it was held at the National Zoo
auditorium in Washington, D.C. Cct. 4-6, 1988.

The conference brought tegether leading scientists 10
share their views on biological change under global
warming. The picture they presented was complex and
sobering. Major ecological dislocations were predicted,
and, as the Chinese proverb quoted by George Wood-
well goes: “If we continue o go in the direction we're
headed, we're likely to get there”

The whole exercise, of course, was predicated on the
truth of scientific consensus that rapid global warming,
caused by increasing CO,, methane, and other green-
house gases in the atmosphere, will indeed happen in
the next few decades. Stephen Schneider of the
Nationai Center for Atmospheric Research presented
ranges of climate changes aver the next 50 years or 50
from “state-of-the-art modeling results™ a 2° to 5°C rise
in glohal average annual temperature, a 7 to 15 percent
increase in global precipitation, and a 10t¢ 100 cm risein
sea level. Regional changes, which carry more uncer-
fainty, range from -3 to +10°C, and -20 to +20
percent for precipitation. Warming is expected o be
much more pronounced in the temperate and, espe-
cially, high latitude zones than in the tropics. Such clima-
tic changes will affect the timing and rates of snowmelt,
the frequency of hurricanes and fire, nutrient cycles,
oxidation of carbon stored in soil, and many other impor-
tant environmental processes.

The extremely varied biological effects will be direct
and indirect, and will be compounded synergistically by
acid rain, stratospheric ozone depletion, deforestation,
and other human-caused problems. Most major north-
ern hemisphere plant communities are expected to shift
northward and, on mountains, upward, with a reduced
areal extentof tundra and boreal forest. Spread of boreal
forests into tundra and increase of deciduous species in
boreal forests has already been documented over the
past 100 years, during which time summer temperatures
in these regions of North America have increased by
2°C.

Potential range shifts of four northern hardwood spe-
cies were investigated by Margaret Davis and Catherine
Zabinski of the University of Minnesota. They compared
geographical ranges of these species with maps of cli-
matic variables to determine their temperature and
moisture limits. Two models were used to generate sce-
narios of effects on specles ranges. Both models pre-
dicted a displacement of more than 500 km for ali four
species. Sugar maple, which now ranges south 1o Ten-
nessee, was predicied to become extinct in all of its
present range except for northern New England and
Nova Scotia. and 1o invade an arez of boreal forestto the
north. The question arises. however, whether changes
in the podzelic soil of the boreal forest could occur fast
enough to allow sugar maple to grow there. Another
question is whether the four species are capable of
migrating 500 km in 100 years or less; fossil records
indicate range extensions for most tree species of only
10-40 km per century.

Increased dryness in many parts of North America

could cause additional stress on plants, but greater effi-
ciency in water use can be expected because increased
carbon dioxide levels cause plant stomates to close.
Some plant species may be able to olerate climatic
change but die out through loss of ability to compete.
Scots pine, for instance, ranged throughout the British
Isles after the Pleistocene and now can be grown any-
where in the Isles horticutturally, but it can compete
under natural conditions enly in the north.

Animals, too, will be affected directly and indirectly by
climate change. Direct effects should be pronounced on
cold-blooded species, for instance, and on embryos of
ground-nesting birds, as well as on species such as
many turtles and geckos in which sex ratios are tem-
perature-induced.

Animals may be affected indirectly by climate-induced
changes in their food supply or their habitat. Migratory
shorebirds, for instance, that feed on horseshoe crab
eggs in spring in Delaware Bay, might not be able to
adjust if climate change altered the timing of horseshoe
crab reproduction. Slow migraters such as snails will be
losers and fast migraters such as birds will be compara-
tive winners, assuming species comprising their habitats
and food can migrate rapidly as well - a large assump-
tien.

Numerous changes in plant-animal interactions are
expected. For instance, siug feeding on mintin redwood
forests would decrease under drier conditions because
the slug is maisture restricted whereas the mint is not.
Pollination could be disrupted because of evaporation of
volatile pheromone “markers” that tell insects which
flowers have already been pollinated.

Much information needs fo be collected and
analyzed before a basic understanding can be
arrived at about how human activities influence
global climate, according 1o a briefing by six U.S.
scientists for NASA officials in D.C. recently, but
Robert E. Dickinson of the National Academy of
Sciences told the administrators: “You should
be prepared to [formulate policy] now, so that in
10 years when you do understand the preblem,
you can do something about it without having to
wait another 10 years.” Science News, Nov. 5,
1988, p. 293.

Seit organisms in general have wide tolerances for
temperature and moisture conditions. Taxonomic
groups are therefore similar worldwide. Climate change
would probably affect soil organisms primarily through
effects on vegetation and resulting changes in soil pro-
cesses. Functional changes rather than much loss of
species is expected.

There is bad news on the disease front: tropical para-
sites probably will invade warm temperate zones. The
tsetse fly, for instance, would be displaced northward in
Africa, subjecting large new areas to sleeping sickness
and livestock mortality, while opening the former range
to increased expigitation.

Exotic species are expected to profit everywhere, tak-
ing advantage of the widespread habitat disturbance
and die-offs caused by climate change. It was sug-
gested that this is not all bad: exotics might thus play a
stabilizing role during the climatic transition. Further-
more, what is “exotic” might have to be redefined under
a changing climate.

In the sea, said Carleton Ray of the University of
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Virginia, the effects should be greatest in coastal and
continental shelf waters, which are the most productive.
The rich fisheries of temperate to boreai waters can be
expected to decline, whereas coral reefs might expand
poleward. Species loss may not be great because of
typically wide ranges, reproductive capacities, and dis-
persal mechanisms.

Barrier island landward migration rates, now averag-
ing 1.5 m per year on the U.S. east coast, could increase
by 50-600 percent under a projected sea level rise of
10-100 ¢m in the next 50 years. Estuarine habitats for
many maring species would almost assuredly be
atfected, Ray said. Larry Harris (University of Florida)
pointed out that a one-foot rise — about 30 ¢m — would
bring the sea 10 miles farther into the Everglades.

The effects of climate change were brought home
most forcefully when specific regions were considered.
Marine organisms of the Arctic Ocean would be pro-
foundly affected if warming resulted in meiting of sea ice.
The food chain depends heavily on algae that grow on
the bottom of sea ice and fall to the ocean fioor, and on
seasonal algal blooms in low salinity meltwaters. Fur-
thermore, polar bears and other animals rely on sea ice
for transportation.

Dwight Billings of Duke University foresaw drastic
changes in the arctic fundra on Alaska's North Slope if
global warming led to disturbance of the sedge-grass
cover. ., the ecological effects could lead to loss of
system integrity due to decomposition of peat and the
loss of the upper permafrost. It is the upper permafrost
that binds this ecosystem together as it has for at ieast
the last 10,000 years. It the upper 2 to 3 meters of
permafrost is lost, the wet coastal tundra is lost.”

Boreat and Pacific Northwest forests would be trans-
formed as well. Using the JABOWA model of forest
growth, Daniel Botkin of UC-Santa Barbara projected
replacement of the boreal forests of the Boundary
Waters Canoe Area by northern hardwoods between
the year 2010 and 2040. Jerry Franklin, assuming a
2-5°C temperature increase and little or no change in
precipitation in the Pacific Northwest, predicted changes
there due mainly to increased wildfire, storms. and pests
and pathogens that would result from the drier condi-
tions. Among the overall effects of these disturbances
could be loss of diversity as species fait in “tracking”
suitable habitat, and a shift from forest to nonforest
cover. such as chaparral, because of failure of forest
trees to reproduce on disturbed areas.

Less alteration was expected in the Mediterranean
ecosystems of California/Baja California and in tropical
rain forests. The predicted warmer and wetter climate for
the California Floristic Province would result in greater
evapotranspiratery stress. Expected vegetation
responses are an expansion of chaparral at the expense
of southern oak woodland, and an upward extension of
pine and red fir forests in the Sierra Nevada. Thorn
scrub, now in Mexico, might invade California for the first
time since the Miocene.

Responses of humid tropical forest were inferred from
ohservations of ecological change at a few neotropical
sites. Global warming, per se. was not expected to have
serious effects on tropical forest biediversity, except
near the latitudinal and altitudinal limits of these forests.
But changes in the seasonality of rainfall could alter the
species composition and population structure of com-
munities. and could affect plant phenolegy, frequency of
reproduction, and altitudinal migration. as well as sus-
ceptibiity to natural disasters. The lack of a dry season,



Evaluating Recreation Impacts:
A Multi-Faceted Research Design

Management goals for most National Park Service
lands stress preserving natural conditions and avoiding
conspicuous evidence of human use. Environmental
impacts resulting from different types of recreationa! use
compromise these goals to varying degrees. in the Mid-
Atlantic Region, concern over resource impacts associ-
ated with expanding river recreation and camping
aclivities led {o the initiation, in 1985, of recreation
impact research in three river oriented parks: Delaware
Water Gap National Recreation Area, Upper Delaware
Scenic and Recreational River, and New River Gorge
National River.

Most recreational impact research consists of short-
term. one-of-a-kind studies that do not build on cne
another. This is unfortunate because the recreation
impact system is complex. with interacting and con-
founding variables. Most research designs have sericus
limitations and when a long-term perspective is lacking,
results are frequently misleading. We tried to minimize
these problems by designing a multi-faceted research
project that would provide a more comprehensive pic-
ture of what impacts were occurring and fiow they might
be monitored and managed. This paper describes the
range of studies we designed in the hope that this might
serve as a model for studies with similar objectives.

Research Objectives

The primary goals of our research program were (1) to
characterize the nature of site impacts resulting from
recreational use and (2) to assess how the number and
type of recreational users and the characteristics of the
sites they use influence these impacts. Many techniques
for managing recreational impacts exist, but the most
appropriate and effective techniques for managing par-
ticular situaticns are not atways obvious. Management
programs aimed at minimizing such impacts require

By Jeffrey L. Marion and David N. Cole

answers 1o a number of questions. What types of
impacts are occurring and what is their current severity
and distribution? How and to what exient are impacts
related to environmenia! factors such as vegetation, soll.
and landform types? How and fo what extent are
impacts related to different types and amounts of use?
How and to what extent are impacts changing over time?

Research Approach and Methodology

After assessing the advantages. disadvantages and
implicit assumptions of various research approaches.
the foliowing set of studies was selected:

1. Cross-Sectional Descriptive Survey of Recreation
Sites and Adjacent Contro! Sites — A series of measure-
ments. including assessments of recreation site area,
devegetated core area. tree damage. tree reproduction,
vegetative ground cover, vegetative composition, sgil
loss. soil compaction, and soil moisture, were taken on
55 recreation sites in the three parks. Similar measure-
ments were faken on neighboring undisturbed sites
{controls) with similar environmental settings. Dif-
ferences between recreation sites and contrels provide
an estimate of how much impact has occurred as a result
of recreational use. We compared amount of impact on
siles with different amounts of use, types of users and in
different environmental settings. fo determine the impor-
tance of these independent variables.

2. Longitudinal Study of Change Over Time on Long-
Estabiished Sites — The descriptive survey was based
on measurements that could be precisely replicated at a
future date. This wilt allow us 1o repeat measurements in
five years and determine how these sites - again siral-
ified by amount and type of use and environment — are
changing over time.

3. Longitudinal Study of Change Following Site
Creation - Site conditions were measured on several
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for instance. could inhibit flowering of keystone fruit
trees, leading to famine among frugivores.

How can we lessen the loss of biodiversity that
seems imminent? First, improve knowiedge,
emphasizing processes rather than species. More
refined models of climate change are an obvious
requirement. Much interdisciplinary research is
needed, and institutional adjustments and profes-
sional rewards to encourage this now unpopular
activity. We need to expand development of inte-
grated models, and increase fong-term research.
Boyd Evison stressed the need for basic data about
current conditions, so biciogical effects of climate
change can be befter detected.

More active management of natural communities wil
also be required. “We will have to become ecological
engineers of the first order,” said Jerry Frankiin. What
this would entall was not the focus of this conference, but
someone facetiously suggested moving trees rather
than MX missiles nerthward on railroad flatcars. More
seriously, Margaret Davis urged research on pro-
cedures necessary 10 artificially recreate natural forest
communities in new locations farther north, Forest man-
agement should be directed toward reducing fragmenta-
tion and providing a landscape matrix that nurfures big-
logical diversity. Such a landscape would be more

resilient to climate change and would ease the passage
of migrating species. Natural reserves. it was stated,
should be very large to minimize effects of random dis-
lurbance.

Besides seeking management mitigation prac-
tices, the underlying economic and political bases
of the problem must be aftacked. Congresswoman
Claudine Schneider elogquently addressed this side
of the issue while describing a bill she recently
introduced to reduce emissions of greenhouse
gases. She concluded by urging scientists to
become lobbyists. “You must not sit by the sick
bed,” she said.

| found this conference extremely informative. It told
us in some detail about the kinds of bislogical responses
to expect. Future conferences no doubt will address the
nextquestions: how species migrate. how we can assist
in that process. and how we can maintain biologicat
diversity until the long-term problem of atmospheric pol-
lution is resolved. Papers from this conference will be
published by Yale University Press in tate 1989. If you
wisn 1o obtain them contact Stacey Roberts, Conference
Coordinator, World Wildlife Fund-U.S., 1250 - 24th Street
NW, Washington, D.C. 20037. Phone: (202} 778-9572.

Shefton is a writer-editor in the NPS Washington
office.
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new sites prior to and at periodic intervals after they
were opened for use, Measurements were similar to
those in the descriptive survey, Changes were also
monitored on control sites in corder to incorporate
changes not related to recreational use into the final
interpretation of results. This study will be centinued for
at least three years. This approach provides more accu-
rate assessments of recreational impact than the
descriptive survey because it eliminates errors associ-
ated with the assumption that a site was originally identi-
cal to a control. The problems with this approach are that
results are not available for several years and it can be
difficult to locate new sites that are typical of user-
created campsites.

4. Longitudinal Study of Change Following Site
Closure - Site conditions were measured on several
sites prior to and at periodic intervals after they were
closed to use. As above, measurements wete similar to
those in the descriptive survey, changes were also
monitored on control sites, and the study wili be con-
tinued for af least three years.

5. Experimental Trampling Study in Different
Environments - Experimental trampling. within a fac-
torial research design, was used to evaluate the relation-
ships between trampling impacts to vegetation and sofl
and (a} amount of frampting. and (b) vegetation type.
Two different vegetation types, a grasstand and a forest
with an understory of forbs, were trampled at intensities
of between 5 and 1000 passes per year. Trampling treat-
ments and all vegetation and soil measurements will be
repeated each year for at least three years in order to
predict the long-term consequences of continued use.
Experiments provide the best opportunity to control
amount of use and to minimize differences in environ-
ment and type of use that tend to confound resuits. The
major drawback is that experimental trampling does not
fruly simuiate recreationat activities.

In a related study. we are developing impact assess-
ment and monitoring systems for the parks. Research
included the foliowing:

1. Impact assessment procedures developed else-
where were evaluated in terms of their management
efficiency, precision. and accuracy. The procedures
judged to have the most promise were then modified to
fit the conditions at Delaware Water Gap and New River
Gorge. Monitoring programs are now in place at each of
these parks.

2. Microcomputer software was modified to facilitate
the entry and analysis of impact monitering data. Exten-
sive menu-driven programming, within the dBASE 11!
package. has enhanced our ability to analyze the impact
menitoring data bases at Delaware Water Gap and New
River Gorge.

Results

Resuits of the descriptive survey are afready avail-
able. We found, in general, that the nature and magni-
tude of impacts in these eastern riparian forests were
quite similar to those reported in wiiderness areas in the
western United States and northern Minnesota, despite
more favorable growing conditions. This suggests that
the effectiveness of basic strategies for managing
impact — such as visitor dispersal, visitor containment,
visitor education or site management — shoutd not differ
greatly between regions.

Continued on page 24
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Instead it is the details of intensive management that
will differ between regions and from area to area. How
much use can occur before thresholds of acceptable
change are exceeded? And how do these thresholds
vary between environments or with type of use? How
effective is site rehabilitation likely to be and how can
rehabilitation be assisted?

We expect that further analysis of results from these
studies will provide amore detatled understanding of the
complex relationships belween recrealional use and
resultant ecological changes in these parks. Direct man-
agement implications include, but are not limited to,
identification of use thresholds for varied ecosystem
types, improved campsile selection and design criteria,
improved site management and rehabilitation tech-
niques, improved minimum impact education mes-
sages, and evaluation and recommendation of appropri-
ate management practices.

Finally, the development of efficient impact monitoring
programs will enable resource managers to: (1) develop
a quantitative data base documenting long-term
changes resulting from recreational use, (2} detect and
evaluate deteriorating and improving conditions. {3}
analyze relationships tetween specific impacts and
environmental features or use-related information, (4)
evaluate the effectiveness of resource protection mea-
sures, and (5) set and monitor limits of acceptable
change for resource conditions.

Readers interested in further information can request
any or all of several reports from the senior author.
These include a detailed study plan for the research
program, Mid-Atlantic Region Research/Resources
Management Reports on resuits of the cescriptive sur-
veys {one for each of the three parks) and the impact
monitoring program at Delaware Water Gap; an article in
Environmental Management on results of the descrip-
tive survey; and @ number of papers on monitoring
methods,

Marion is a Research Biologist with the Mic-Atiantic
Regicn; Cole is a Research Ecclogist with the USFS
Wilderness Research Unit.

Interpretation
Virgin Islands Birdlife

Joint NPS/UVI Publication

“Keep a green tree in your heart and perhaps the
singing bird will come.”

Withthis Chinese proverb, Virgin Islands Birdlite, by
Roland H. Wauer, opens a book on the avian world of
these Caribbean islands.

The 35-page, illustrated booklet describes the five
bird communities of the Virgin Islands - ocean/bay, wet-
land, dry forest, moist forest, and developed areas. The
most common birds are discussed first, followed by a
chapter on enjoying and icentifying, and another on
protecting, wiid birds. A section on “The Virgin Islands
Connection” considers the importance of these "winter-
ing grounds" for many of the U.S. migratory birds, espe-
cially the warblers. The appendices include a glossary
of V.I. bird names, a checklist, and useful references.

The book breaks new ground in collaboration between
the University of the Virgin Isiands and NPS. Waueris an
NPS research scientist stationed in the Virgin 'slands.

NPS and the Law

The National Parks and Conservation Association's
newest publication, Qur Common Lands: Defending the
National Parks, is a compllation of 18 essays by some of
America’s most noted legal scholars, examining the cur-
rent state of park protection law in the United States.
From the NPS Organic Act to the Clean Air Act, the ook
describes where American envircnmental law has been
both effective and ineffective in protecting national
parks.

Former Interior Secretary Stewart L. Udall has
described the book as “First rate ... invaluable. This
superb book contains all the elements of a baltle planto
preserve the national parks.”

The book will be reviewed in the Spring issue of Park
Science by Ray Herrmann, Chief of the Water
Resources Division’s Branch of Applied Research.
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