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Editorial

Given the intercornectedness of every living thing that inhabits the envelope of this ceil-like planet we call
Earth, the BioScience article “Preparing for Climate Change” abstracted on page 12 of this issiue could be
describing one of the most serious challenges to park management that we have experienced or will experience
in the foreseeable future.

As Stephen H. Schneider of the National Center for Atmospheric Research in Boulder, Colo., notes: “the
phenomenon is one of the best-established theories in atmospheric science.”

The particular prablem that climate-change poses for parks is two-fold. First, there is the realization that in
the real world of push-coming-te-shove, the fragile values are the first to crumple. And as we have found so
often in the past, park values usually run a poor second to profits and jobs.

The second consideration is nol-so-simply this: Given the first consideration, what can the National Park
Service do fo protect its resources? The answer is not something that can be neatly spelled out in an editorial
or even in a tome. It must be carefully worked at, step by step. as the problems and the opportunities emerge.
The recent conference has alerted resource managers fo the “oneness” of what might otherwise be seen as a
group of disconnected preblems.

For instance, the overall warming ¢f earth’s atmosphere is fingered as a possibly major contributory factor in
the death of coral reefs (see page 12 this issue). With the emerging recognition that climate change may be the
trigger in a whole panoply of problem areas, the conferees began to look for ways to divide the issue into
“‘chewable pieces, and start working on those pieces right now.”

Cn Feb. 10, 1988, Interior Deputy Under Secretary Becky Norlon Dunlap appointed a 12-
person Departmental Working Group on Climate Change (DWGCC), chaired by Martin Smith,
Deputy Assistant Secretary/Director, Office of Policy Analysis, to look into potentiai impacts
of climate change on Dl bureaus and fo come up with short and long term options as possible

responses and mitigation measures.

If the trend is found to be as swift and serious as some believe, then park resources such as certain animal
and plant communities may be stressed beyond their abilities to survive — especially since most are now hemmed
in by developments that prevent what would have been their former evolutionary escape routes, Whole ecosys-
tems may even disappear — like the delicate, richly productive wetlands that could be drowned by a rise in ocean
levels.

In the face of such possibilities, the NPS science program must ask itself if the inventory and monitoring
guidelines now under consideration will give the baseline information needed against which to measure future
climate-induced changes. In other words, are we ready to do our part in assessing the natural responses that
seem fo be taking place? And as we find the answers, can we set up in intra-System strategy for dealing with
these changes?

It seems unlikely at this point that the greenhouse warming effect will turn out to be “an infrared herring” as
Schneider put it. But as he concluded. we cannot wait too long 1o act: We “need to gaze into a very dirty crystal
ball" and then decide “precisely how long to clean the glass before acting on what we think we see inside.”

WILLIAM PENN MOTT, JR., Director
National Park Service
U.S. Department of the Interior
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Continued from page 7

Mission Strives To Deserve Its Indian Name — Waiilatpu

When Marcus Whitman came to the Walla Walla
Valley he planted, it is said, apple seeds al the site
of his newly established mission among the Cayuse
Indians. The Cayuse called the area “Waillatpu'
meaning ‘the place of the rye grass.”

Whitman was perhaps the first to plant seeds at
Waiilatpu thereby introducing the first non-native
plants to the area. Later the Chinese immigrants who
worked on the railroad introduced “cheat” grass
fbromus tectorum) which produces an abundant seed
crop and has a shallow root system ideally suited for
this semi-arid climate. Farming of course had the most
dramatic effect on the native vegetaticn and the ap-
pearance of the landscape. Thus today the rye grass
is seldom seen and barely surviving the competttion
of the exotic weeds and man-made disturbances. The
basin wild rye grass (efymus cinersus), a tall and
beautiful ptant with deep roots to tap the subsurface
water. once disturbed, finds it extremely difficult to
propagate among the hearty annual and perennial
weeds. The soil is replete with years of accumulated
seeds from the abundant weeds that grew on the mis-
sion site grounds.

The mission grounds except for the Whitman grave-
site are relatively bare of any historic remnants. During
the 50 years of the park’s existence. the vegelation
in the park was undisturbed and allowed to seek its
natural course. Today. we have a sorted collection of
some native plants and many non-native plants
throughout the 98 acre site. It could remain this way
forever. But for several good reasons, the Service nas
decided to reverse the established trend and attempl
to return the native plants to recreate the appearance
ot the historic period. If we are successful, park visitors
and the local populace will praise our agency for giving
back this area a gkmpse of its history. The park would
certainly take on a more historic feeling. inspired by

By Dave Herrera, Superintendent
Whitman Mission National Historic Site

the striking appearance of the tall native grasses. The
few historic objects in the park would be richly en-
hanced by fietlds of native plants.

Though our goals are admirable and supported by
many, the task ahead is a difficult one. This inhospit-
able climate, which turned for the worst in 1987 by
recording a record drought in the Pacific Northwest ~
this soil. s0 formidable and the native plants so sus-
ceptible to competition — all decree that failure has a
greater chance than success.

The risks are many and well known. Disturbing a
10-15 acre plot by removing all vegetation and replant-
ing nalive species could result in unsightly barren
ground and an ideal weed patch. The only chance of
success hinges on sheer effort and iuck, The
techniques are relatively simple: eradicate all standing
vegetation and their seeds through burning, apply her-
bicides. plow and disk, and manually remove the
seedheads. The seedbank in the soil also must be
irrigated to sprout seeds so that they can be killed,
thus removing this source of competition for the native
seeds during the coming growing season.

Finding the native plant seeds can be exiremely
difficult in some cases. Many of the native plants have
no commercial value and are not commonly grown by
seed farms. Whitman Mission rejected two celiveries
before receiving the correct shipment of native seeds.

Assisting in the task of revegetating the mission
grounds are the Soil Conservation Service {SCS) and
the County Extension Service (CES). Informing the
public and other local agencies can resultin discovery
of valuabte sources of information and assistance,
Whitman Mission was fortunate to find a nighly edu-
cated agronomist at the SCS and an entomologist/
plant biologist at the CES to work on our project. It
seems everyone in this area is an amateyr Whitman
historian, and both these agency officials are well read

on the history of the park. Because of this, they are
highly motivated and strongly committed to its suc-
cess. Both have given valuable information and sug-
gestions to the park staff and to Dr. Larry Larson frem
Oregon State University the CPSU (NPS Cooperative
Park Studies Unit} project coordinator.

Successiui completion of the project no doubt will
be helped by the expert advise of our consultants who
will guide our actions. but the day 1o day effort must
te borne by the park staff. Forming a unity of purpose
and action with all park employees directly and indi-
rectly involved in the project is crucial.

It is that unity and resolve. once formed. that will
deal effectively with adversity and setbacks thatinevit-
ably will accur. in our second year of the project, there
have been difficult moments and arduous tasks. Cur
belief in the project, our vision of its value to future
visitors, and the aesthetic value it will have for the
park has helped to mobilize our team against the
odds. This strong staff commitment to the project be-
comes the source of ingenuity, creativity. persever-
ance and excellence in our work.

Despite an initial failure. a record year's visitalion.
a major drought and other minor setbacks and difficul-
ties and in addition to our normal work. the park staff
and our technical advisors have planted approxi-
matefy 30 acres of ground with a mixture of native
plant seed.

Only time will tell the outcome. But if we are suc-
cessful. our success will give hope and valuable infor-
mation to other parks striving for the same goal. A
field of basin wild rye and other native grasses and
plants will stir the imagination of our visitors. People
of the region will praise our agency for an outstanding
achievement and will feel moved to visit the park more.

And above all, this histaric place in Washington's
Walla Walla Valley can once again be called -
Waiilatpu.

Landscape Architecture Provides Historical Frame

Management strategies regarding the treatment of
natural vegetation in historic landscapes cften focus
on techniques for enhancing the historical scene and
interpretative  environment. Treatments can range
from selective thinning of vegetation and vista clearing
in overgrown stands fo comprehensive reestaslish-
ment of native and historic plant communities in dis-
turbed areas. The success of any treatment relies
most often on a clear set of management goals for
the landscape as a whole, taking into account not only
the appearance of the landscape. but the historical
context and culturat values of the site, the integrity of
the natural landscape, site capacities, park mandates
and interpretative opporiunities.

In the Pacific Northwest Region an interdisciplinary
approach far determining management goats and op-
ticns for historic landscapes has proven successiul.
Landscape architects. resource management special-
ists, scientists. park managers. inferpreters and
maintenance staff. all provide valuable insight to these
complex landscape resources. This interdisciplinary
approach. along with a consistent design process for
evaluating the cultural landscape, has led to inte-

By Cathy Gilbert

grated landscape management plans for several his-
foric landscapes in the region. The landscape study
conducted at Whitman Mission National Historic Site
{(WHMI) is a case in point,

Authorized in 1936, WHMI memcrializes the work
and efforts of Dr. Marcus Whitman and Narcissa Pren-
{is Whitman between the years 1836 and 1847 when
they established an Indian mission along the Walla
Walla River in the Oregon Territory. The structural
complex of the mission originally covered approxi-
mately 10 acres with surrounding iands used for crops,
irrigation systems and as pasture lands for grazing
domestic livestock.

Although no structures remain above ground. the
§8.15 acres that comprise the park today include the
mission site, monuments, a pioneer and an indian
cemetery and the Whitman gravesite. The historical
park also accommodates contemporary NPS facilities
including a visitor center, maintenance areas and
parking. Akogether WHMI is a landscape that has
been highly modified. The result is a mosaic of diverse
landscape values, different vegetation types and vari-
ous levels of contribution to the historic scene. The

8

goai of the interdisciplinary landscape study at WHMI
was 10 identity historic land use patterns and remain-
ing historic pfant communities in the park and to
develop management strategies for enhancing the
cultural landscape. The study team included the park
staff and individuals from the PNRO Division of Cul-
tural Resources, Science and Technelegy and Re-
source Management. The study had three phases:
research; analysis and evaluation; and development
of management alternatives.

Site research and investigations into the historical
record revealed a considerable amount of information
related specifically to the cultural fandscape. Historic
photographs. maps, drawings, journals and corres-
pondences, all were used to help determine historic
plamt materials and land use patterns and activities.
Understanding how the landscape was used histori-
cally and documenting the structures and patterns
associated with those uses helped determine the cul-
lural context for the landscape as a whole. Manage-
ment goals for the landscape were developed based
on that context.






meetings of interest

1988

April 20-23, INTERNATIONAL SYMPOSIUM ON VANDALISM: RESEARCH, PREVEN-
TION AND SOCIAL POLICY. Sponsored by USDA Farest Service and the University
of Washington Institute for Environmental Studies. Contacts: Dr. Chris Christensen,
USFS, Pacific Northwest Research Station, 4043 Roosevelt Way, N.E., Seattle, WA
98105, (206) 442-7846; and Polly Dyer, Institute of Environmental Studies, U of WA,

Seattle, WA 98195.

May 16-22, INTERNATIONAL CONFERENCE ON UNGULATE BEHAVIOR AND MAN-
AGEMENT, at Texas A&M, College Station, TX. One-page abstracts due Jan. 1,
1988. Contact for attendance or contributions: Dr. Elizabeth Cary Mungall, 342
Double Tree Drive, Lewisville, TX 75067.

June 69, ECOSYSTEM MANAGEMENT: RARE SPECIES AND SIGNIFICANT
HABITATS, at State Univ. of NY, Syracuse; in conjunction with the 15th Annual
Natural Areas Conference and the 10th Annual Meetings of the Natural Areas Associ-
ation. Contact: ESF Continuing Education, SUNY College of Env. Sci. and Forestry,

Syracuse, NY 13210-2784.

July 5-8, INTERNATIONAL ASSN. FOR IMPACT ASSESSMENT (IAlA) ANNUAL MEET-
ING, at Griffith University, Brisbane, Australia. Meeting theme: “Integrating Impact
Assessment in the Planning Process.” Contact: Rabel J. Burdge, Institute for Environ-
mental Studies, University of lilincis, 408 S. Goodwin Ave., Urbana, IL 61801; (217)

333-2916.

August 711, ELEVENTH NORTH AMERICAN PRAIRIE CONFERENCE, on “Prairie
Pioneers: Ecology, History & Culture™; at the University of Nebraska-Lincoln.
Abstracts due March 1. Contact: Thomas B. Bragg, 11th NA Prairie Conf.,, Dept. of
Biology, University of Nebraska at Omaha, Omaha, NE 68182-0040; (402) 554-3378.

August 13-18, SOCIETY FOR CONSERVATION BIOLOGY, Second Annual Meeting, to
be held jointly with the American Institute of Biological Sciences and the Ecological
Society, at the University of California, Davis. Contact Christine Schonewald-Cox,
Institute of Ecology, Wickson Hall, U/Cal, Davis, CA 95616; (916) 752-2088.

August 30-September 4, SECOND WORLD CONGRESS ON HERITAGE PRESENTA-
TION AND INTERPRETATION, at University of Warwick, near Coventry England,;
theme, “Preparing for the 90s.” Sponsored by the Centre for Environmental Interpre-
tation (CE{), the Soceity for the Interpretation of Britain’'s Heritage (SIBH), and in
association with the University of Surrey. A Provisional Programme and Registration
Form will be available from the Congress Office, Aldine House, 9-15 Aldine St.,
London W12 BAW. Approximate cost will be 300 pounds, for accommodations and

registration.

September 13-15, RESEARCH IN CALIFORNIA'S NATIONAL PARKS, Third Biennial
Conference, at U/Cal Davis, for presentation and discussion of research related to
the biological, physical, and sociological resources of California’s National Parks.
Contact: CPSU/Institute of Ecology, U/Cal/Davis, CA 95618, (816) 752-6086.

November 1418, CONFERENCE ON SCIENCE IN THE PARKS, sponsored by the
George Wright Saciety with the National Park Service and co-chaired by R. Roy
Johnson, Leader of the NPS/CPSU at University of Arizona, Tucson, AZ 85721,
(602) 762-6501 and James Judge, Director, Fort Burgwin Research Center, P.O.
Box 300, Ranchos de Taos, NM 87557, (505) 758-8322.

Raithel Calls for
Interpretation Papers

Ken Raithel, Jr,, NPS Assistant Director for Interpre-
tation in Washington, D.C., has forwarded a “call for
papers” for the Second World Congress on Heritage
Presentation and Interpretation, 1o be held at the Uni-
versity of Warwick, near Covertry, England, Aug. 30-
Sept. 4, 1988. Theme of the Congress is “Preparing
for the 90s.”

Raithel notes that “it is unlikely that a great number
of NPS employees can be approved to attend offi-
cially” but adds: “We do encourage participation in
such conferences and | further encourage Regional
Chiefs of Interpretation o approve leave for those em-
ployees who wish to make plans to attend on their
own.”

Wilderness Skills
Workshops Slated

The 1988 Wilderness Work Skills program, spon-
sored by the Student Conservation Association, Inc.,
opens April 5 with a three-day spedialized workshop
on trail engineering and design, cross cut saw shar-
pening and use, and wilderness trail construction and
maintenance at Quachita NF in Arkansas. Six more
workshops will be conducted from April through Sep-
tenber, in California, New Mexico, Colorado, Virginia
and Washingion states. Several are comprehensive,
covering ali subjects; others are specialized. The
workshop on sub-alpine site restoration, revegetation,
and greenhouse cultivation of native plants will be
held at North Cascades in Washington, Aug. 26-28.

Information about dates, tuition, curriculum, and
hosts can be had by writing SCA, PO. Box 31989,
Seattle, WA 98103, or phoning {206) 547-7380.
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book review

Staking out the terrain: Power differentials among
natural resource management agencies by J.N.
Clarke and D. McCool. 1985. State University of
N.Y. Press. Albany. 189 p.

| ran across this book recently and thought it might
be of interest to some of you, particularly those who
teach courses that cover agency philosophies.

in it, the authors examine the philosophy, mission,
budgets, size, governmental and constituent support,
and other intangibles for seven naturai resource man-
agement agencies. In terms of the above factors, the
authors rank the Forest Service and the Army Corps
of Engineers as “Bureaucratic Superstars” NPS is
lumped with Fish and Wildlife Service and Soil Con-
servation Service in the middle as “Agencies that Mud-
dle Through." At the low end “Organizational Shooting
Stars” one finds Bureau of Land Management and
Bureau of Reclamation.

Although the book is somewhat shallow in its
analysis, | found the depiction of NPS to be generaliy
accurate, and it made for inleresting reading.

R. Gerald Wright, Ecologist
Univ. of Idaho NPS/CPSU

Restoring the Earth
Meeting ‘Sold Ou?t’

Restoring the Earth - a conference described by
the San Francisco Chronical as “a global movement
to repair the environmental wreckage wrought by
man, not merely to keep it from spreading,” took place
Jan. 13-16 in Berkeley, Calif., to sold out crowds,

Participants and presenters covered a broad range
of topics from the global environmental crises of acid
rain, CQ,, and deforestation, to succinct, local how-to-
restore-your-nearby-marsh  presentations. Industry,
government, environmental organizations, and
hands-on, grass roots practitioners from across the
United States and other nations were present,

Sessions were separated into general and scientific
presentations and workshops, permitting attendees
to select the level of discussion appropriate 1o their
needs. It was an excellent opportunity to share knowl-
edge, see success stories, and reinforce public aware-
ness of serious environmental probiems facing our
global community.

The rehabilitation program at Redwood contributed
three rehab posters, which were the hit of the Wednes-
day ice breaker, and two papers presented in a work-
shop format. We had a full house in spite of playing
opposite Alston Chase and several other simultane-
ous workshops.

John Berger, executive director of Restoring the
Earth (1743C Martin Luther King Jr. Way, Berkeley, CA
94709), told the Chronicle reporter that the confer-
ence “could signal a new phase in the envirocnmental
movement, placing restoration efforts alongside re-
source protection and poliution control. . . . Millions of
jobs can be created by restoration work,” he said.
“When that is fully understood, restoration will spread
like wildfire”

Stephen D. Veirs, Jr.
CPSUAUC Unit Leader
Davis, Calif. 95616



Natural Areas Association Boasts Record Attendance at Annual Meeting

The Natural Areas Association's 14th Annual Meet-
ing was held in Peoria, lll., on Oct. 13-16, 1987. More
than 400 natural area professionals attended, repre-
senting 49 states, 4 Canadian provinces, and B foreign
countries. Parlicipants heard plenary addresses by
Glenn Juday, NAA President; William P Mott, NPS
Director; Larry Hensen, Associate Deputy Chief of the
U.S. Forest Service; and James R. Thompson, Gover-
nor of lllinois. Talks, roundtable discussions, and field
trips offered valuable information for natural area and
park managers, resource managers, interpreters, and
researchers. Program topics included urban natural
areas, effects of habitat fragmentation, exofic species,
interpretation of natural areas, volunteers, resource
planning, international conservation, presettiement
vegetation, and inter-agency cooperation. Parici-
pants had a choice of 12 field frips and the opportunity
to assistin a prescribed burn and exotic plant removal.
This is the third year | have attended the annuat NAA
conference and have found all to be relevant, practi-
cal, and enjoyable.

The next annual meeting will be held in conjunction
with the State University of New York College of En-
vironmental Science and Forestry in Syracuse, NY on
June B-9, 1988. The conference theme will be “Eco-

By Ron Hiebert

systern Management; Rare Species and Significant
Habitats.”
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Annual membership in the NAA is $15, which in-
cludes a subscription to the Natural Areas Journal.
Quarterly issues cantain articles relating to research
or management activities for nalural areas, parks,
elc.; rare species management; fand preservation
techniques; theoretical approaches to natural areas
work; book reviews; and editorials. A new section ap-
pearing in 1988 will facilitate rapid communications
among natural area and park professionals. The jour-
nal provides valuable and readable information for all
park professionals from superintendents 1o interpret-
ers, from maintenance personnel to researchers. it
also provides a forum to commuricate research re-
sults, new management techniques, or opinions.

For further information on the NAA and its next
annual meeting, write to The Natural Areas Associa-
tion, 320 South Third Street, Rockford, Ill, 61108. For
information on the Natural Areas Journal, write to the
Managing Editor, Holly Wheeler, Natural Areas Jour-
nal, Holcomb Research Institute, Butler University,
tndianapolis, IN 46208,

Higbert is the Chief, Division of Science, at the In-
diana Dunes Mational Lakeshore.

computer
corner

Management Data
Manipulation Program

SPECIES and DATAMAN are useful resource man-
agement data manipulation programs. They were writ-
ten by Noel Parlovic and Maria Rodriguez to allow
rapid community monitoring data entry and easy data
manipulation to formats useful for data analysis and
study. Both programs are written in Microsoft Fortran.

SPECIES permits rapid species list creation into an
ASCII file, so there is no longer a need to type out
full species names with taxonomic authorities. The
program requires an initial creation of a list of orga-
nisms you use frequently. Interactive entry of eight
letter codes creates the desired list. The program
comes with full documentation and an example.

DATAMAN converts condensed data matrices info
various farmats for easy analysis. The input data con-
sist of species abundances at various samples or
plots. Such data are sparse and so can be entered
as a condensed format which takes less entry time
than entering the full matrix with all the zero values.
DATAMAN converts such a matrix to full format where
each column of the matrix represents abundances of
species across many samples, [t can aiso output di-
versity indices with the full format matrix and convert
an unordered condensed matrix into an ordered one.
Laslly it wil transpose repeated measurement
monitoring data into a matrix where each row displays
the repeated values of a species sampled at each
piot. This allows easy examination of the data for
frends over time.

These programs are available for IBM compatibles
in versions that run with and/or without a math co-
processor. Full documentation, source code and
executable programs are free. Send a blank disk and
specify type of computer system to: Noel B. Pavlovic,
Indiana Dunes National Lakeshore, 1100 N. Min-
eral Springs Rd., Porter, IN 46304. (219) 926-7561,
FTS 370-6420.

Submitted by
Noel B. Pavlovic
and Maria Rodriguez

Automated Catalogs
Now Possible

Development of programs on the Regional Library
computer management system in the Pacific North-
west Regional Office means we can now begin install-
ing automated catalogs for park collections. Pilot
projects are completed for Klondike Gold Rush NHP
{Seattle Unit) and John Day Fossil Beds National
Monument. Fort Clatsop Nationat Memorial will be the
third area to switch to the completely automated man-
agement system.

Park benefits include elimination of catalog file
cards. The information in them will be stored in the
park's computer for instant accessibility, using conven-
tional author, title, and subject. Other major improve-
ments are the ability to seasch the park’s collection,
quickly assemble hard-copy bibliographies prior to
new research, and access to the Regional Library for
compatible-format additional resources.

Parks will continue to receive complately cataloged
new accessions, with spine labels and card packets
upon request to the Regional Library. Shelf lists will
be updated on a routine basis by the Regional Libra-
rian.

1

The Regional Library, with its completely autorated
library management system, is making a significant
contribution toward development of a Servicewide
automated library management system.

Ellen Traxel
PNR Librarian

Reference Database Program

Organize your references using Dbase! The flexibil-
ity of dbase Il or il allows you to create custom menu-
driven programs for reference entry and retrieval tailor-
made far your operation.

REFS is a menu-driven dbase program, written by
Kenneth Cole, which will: 1} Look up artictes by author,
2) look up articles using one or more subject keys, 3)
edit reference entries, and, 4} output articles 1o the
printer or a comnputer file. By using REFS, hardcopy
library index cards can be maintained by typing a
reference only once into the database. Authar and
subject index cards can be output directly from the
database. Because of the flexibility of dbase program-
ming, the printout of references can even be cus-
tomized.

Because REFS stores the entire reference, (Au-
thars, Title, Journal, Subjects), it is memory intensive,
and a hard disk is useful for databases over 800 refer-
ences. But the advantage of storing all of this into the
computer is that subject keys can be written in English
rather than codes, and you can produce an al-
phabetized bibliography for a paper in a few minutes
rather than having to look everything up to get alt the
details (ie. volume, page numbers).

| have run different versions of REFS using Dbase
I+ or Dbase ll on a DOS system or Dbase Il on a
CPM system. For a free copy of the 20K program
send a blank disk (specify Dbase and system) to: Ken
Cole, Indiana Dunes National Lakeshore, 1100 N.
Mineral Springs Rd., Porter, IN 46304. (219) 926-
7561, FTS 370-6419.






permits in parks. A supply has been sent to each
regional curator for distribution to NPS staff, including
archeological centers and CPSUs.

For additional information on the brochure and the
Natural History Collections Committee, contact the
Curatorial Services Division at (202} 343-8t41 or FTS
343-8141.

#
EEd

“Case Studies in Protecting Parks™ is the title of NPS
Natural Resources Report 87-2, issued in December
1987 by the NPS Natural Resources Office m Wash-
ington. D.C. The accompiishments of 16 NPS areas in
protecting parks from adjacent land and resource devel-
apment impacts was written by Warren Lee Brown. pro-
gram analyst with the Division of Planning and Special
Studies.

Park rmanagers who have been atle to protect their
parks' resources are crecited with outstanding ability in
six key areas:

{1r estapiishment of clear objectives

i2» articipation of potertiai impacts on park values

(3; ability to build support for park interests

{41 ungerstanding of planning ana regulatery pro-
CesSes

{5) atalent for compremises consistent with park pur-
poses

{6y effective communication that mainiains cregibity

Twelve “protection strategies” are described. followed
by 16 case studies m which the 15sues range from com-
mercial ana residential deveicpment to oil and gas oper-
ations, power plants, and dams. The problems include
historic preservation, air and water quaity. trails and
public access.

The illustrated 30-page report s available from Donna
O'Leary. editor. NPS Air Quarity Dwision, FO. Box
25287, Denver. CO 60225-0287.

x**

From Doug Houston, PNR research biclogist sta-
tioned at Clympic NP. comes an article from the Journal
of Witdlife Management, 52{1}.162-4. on “"Potential of
LORAN-C for Wildlife Researcii Aiong Coastal Land-
scapes.” Houston calls it “Finding yourself! Literalty”

The article. oy four U:Rhode Island professors,
describes LORAN-C. the eiectronic system of long
range navigation using a network of snore-pased radio
transmitiers thal enaoles marners with shipboard
recelvers to lccae their position at sea under alf weather
conattions. ltthen goes on to cits the documented use of
LORAN-C ‘or cioiogicai researcr in marine fisheries and
in estimating populaticn trends o the southern pine
beetle.

Houston caliec attention to the vakue of this system for
finding old sampling plots or stuay locations where
changes in vegetaticn or loss of reference points have
made relocation next to impossitle. “Attributes of wildlife
habitat can also pe located by LORAN for future refer-
ence or mapping, the authors claim. "Dens or den trees.
beaver colonies, genetically interesting seed trees or
shrubs. mineral ficks, food palches. nest locatians. and
other landmarks can be piotted on maps within the timits
of absolute accuracy.”

For a discussion of the usefuiness of a national resto-
ration association {announced in Information Crossfile,
Park Science. Vol. 8, No. 2. ¢ 12), see the winter 1987
issue of Restoration & Management Notes (5.2, p. 57,
John P. Rieger. district biologist with the California

The pH scale ranges from 0 to 14. A value of 7.0 i3
neulral, Readings below 7.0 are acidic; readings
above 7.0 are alkalne. The more pH decreases
beiow 7.C, the more acidity increases.

Because the pH scale is logarithmic. there is a
tenfoid cifference between one number and the one
next w0 it. Therefore, a drop in pH from 6.0 to 5.0

From QRION
How “Acid” Is Acid Rain?
Vinegar Distilled Water
Lemon Juice “Pure” Rain (5.0-5.6) Baking Soda
| ACID RAIN L N
1 2 3 4 5 6 8 9 10 1 12 13 14
ACIDIC NEUTRAL BASIC

represents a tenfold increase in acidity. while a drop
from 6.0 to 4.0 represents a hundredfold increase.

All rain is slightly acidic. Only rain with a pH telow
5.0-5 8 Is considered “acid rain”

Adapted from: Acid Rain: An EPA Journal Special
Supplement, September 1986.

‘Trouble with the Rainbow: Acid Deposition in the
National Parks" is the title of an article by Napier Shelton
appearing in Winter 1588 issue of the nature quarterly,
Orion. Replete with full color illustrations, the article
describes research currently underway at such NPS
sites as Shaver Hollow in Shenandoah NP and what acid
geposition nationwide is doing to both the natural and
cuitura. rezources of the Natigna! Park System. It also
Jescribes a mathematicai model calied MAGIC (Model
of Acidification of Groundwater in Catchments) devel-
oped by scientists at the University of Virginia. The
modei uses knowledge acout certain important sail pro-
cesses and can be used tc estimate long-term chemical

changes thatoccur in soil. solf water, ard surface waters.
it has been usefully applied in research on the Rocky
Mountain NP waltershed, northeastern U.S. lakes, and at
various sites in Great Britain. Norway. and elsewhere.

Assumpuons and knowieage about the relations
betweer, atmospheric inputs. becrock type, soil proper-
ties, anc surface water chemistry are being tested and
further refined in watershea studies ke those in Shaver
Hollow.” Shetton writes. “What s learned will be one
more feuncation stone upon which to buld a national
strategy ‘or dealing with air poliution ard the acig rain it
spawns.”

Department of Transportaten. San Diego Enviranmen-
tal Analysis Branch B (PO Box 85406. San Diego, CA
92138-5406). In a guest edional. decries the lack of a
natioral crganization that serves the field of biologicat
management. He argues thatnising interest in, and need
‘or. restoration and the numerous approaches taken,
zalls for "more dialogue and record keeping” in this
-apdly expanging field.

in agditbon, he says “there is simpiy no substitute ‘or
one on one communication,” and annual meetings
would provide the current provects furum that oegets
such cormunication.

An add tional service of the crganization woulc be fo
encourage and co-sponsor locai or reg onal meetings
that would concentrate on target problems ang their
solutions, Rieger describes one function as “ancourag-
ng ‘he development of a network that would serve the
~eeds of smaller groups.’

For an update on the organizaticn of the Seciety
for £cological Restoration and Management. see
. 17 this issue.

*
%%

Paperback copies of the Worldwatch Institute's Staie
of the Worid 1988 are available for $9.95 from the
Institute, 1776 Massachusetts Ave., N.W., Washington,
DC 20036. Thisis the fifthin a series of “annual physical
examinations.” checking the earth’s vital s.gns.

“The readings are nct reassuring,” wrtes Institute
President Lester Brown. “The earth's forests are shrink-
ing. its deseris expanding, and its sils eroding — all at
record rates. The ozone layer that protects life from
camaging ultraviolet radiation is threatened with deple-
tion. and the temperature of the earth appears to be
rising.” Government palicymakers. corporate planners.
professors. and economists are using these reports "o
tracx the environmental changes that are shaping global
aconomic trends.”
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Dave Graber. NPS Research Sc.entist at Sequoia’
Kirgs Canyon NPs. discusses the role of research in
wiiderness -n an artcle appearing in the currert ssus
Mol v No. 41 of the George Wngnt Society's FORUM.
Trearticle is a summary of Graber's keyrote 2ddress 10
the Serra Nevada Wilderness Managers meeting at
Bass Laxe. Calif. in September 1987 He concludes that
there are three classes of research approprate in wilder-
ness. ana assigns wilderness managers the responsizil-
ty for maxing judgments and then wor<ing wits
-gsearchers fo minmize their impacts.

s

An upaale on the Nationat Biolagical Divers.ty legssia-
tion unaerway n the Congress headlines the Nov Dec
1987 ssue of the AIBS Forum. Congressman James
Schever's Supcommittee on Natural Resources, Agri-
culure Research, ard Environment of the House Com-
mittee on Science, Space and Technelogy' has been
_oinea by AIBS Congressiona: Science Feilow Dr. David
Blockstein, who 's working with a group of biclogists,
~onservationists ana Congressional staffers to prepare
more comprehensive legis.ation than was the anginal
draft.

The update observes that tre Congressional commit-
tee organization, with its "pigeon-hofing jurisdictional
stracture,” worxs against a broad subiect such as big-
logical diversity, and the final form may be a package of
ndividual plls,

Elements being considersd include (*1 a nationa! pol-
¢y slatement toward conservation of biclogical giversity;
{2, management action toward biological censervation:
{3t increased coerdination. direction. and emphasis on
biotic inventones; and {4} suppoert for research in basic
and conservation bickogy.

Lr. Blockstein is solic ting “good deas regarding the
content of the legislation™ from biologists, who ¢an con-
tact him at (202) 226-6984.
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regional
highlights

Pacific Northwest

“In 50 to 100 years, Paradise Lodge at Mount Rainier
will be totally surrounded by forest. The recovery plan for
grizzly bears, worked out se diiigently in the 1990s,
becomes moot, as habitat for the bears is no ionger
available. Ponderosa pine and Oregon while oak are
now the major regenerating species in the lowlands of
the northeastern Qlympics. These and other changes
are not predictions of the impending climate changes
due to carbon dioxide increases in the atmosphere, but
they are possible scenarios based on potential climate
changes in the Pacific Northwest.”

Thus did NPS Biologist James K. Agee head his Feb.
12 cover letter 1o superintendents of Mount Rainier,
Qlympic, North Cascades, and Crater Lake, sent with
the article by Jerry W. Leverenz and Deborah J. Lev:
“Effects of carbon dioxide-induced climate changes on
the natural ranges of six major commercial iree species
in the western United States” from Shands and Hoff-
man's The Greenhouse Effect, Climate Change, and
U.S. Forests, published by The Conservation Founda-
tion (1987).

The article’s value lies in the magnitude of potential
physical/biological change and its impacts for park
areas such as Paradise meadows, the Hoh Rainforest,
and Mount Rainier's winter snowiine {up from 2600 to
4900 feet?). Agee suggests that as accurate impact
projections become possible, “our confidence levels
may rise enough 1o warrant a workshop or conference
on this topic for western or northwestern parks.”

T or

From Gerry Wright at the NPS/CPSU, University of
|daho, comes word of three new publications from what
he madestly terms “the prolific writers at the Ul CPSU.”
Peek, JM., D. Miguelle, and R.G. Wright. 1987 Are

bison exotic in Wrangelt St. Elias National Park and
Preserve? [ Environ. Manage. 11:149-153.

Jenkins, K.J. and R.G. Wright. 1987, Simufating succes-
sion of riparian spruce forests and white-tailed deer
carrying capacity in Northwestern Montana. West-
ern J. Applied Forestry. 2:80-83.

Jenkins, K.J. and R.G. Wright. 1987. Dietary niche rela-
tionships among cervids refative to snowpack in
northwestern Montana. Canadian J. Zoology.
65:1397-1401.

L

The same Gerry Wright has organized a symposium
for the Second Annual Meeting of the Society for Con-
servation Biclogy, 1o be held joirtly with the American
Institute of Biological Sciences and the Ecological Soci-
ety Aug. 14-18, 1988 at U/Cal, Davis. The symposium is
intriguingly titted “Long-term conservation of wildlife in
national parks: Reality or illusion?” and will consist of six
papers, three of whose authors are Doug Houston, J.
Varley, and Cliff Martinka. Wright will summarize the
symposium for the autumn issue of Park S¢ience.

Western Region

An 88-page report (Technical Report No. 28) on The
Smail Mammai Community at Pinnacles National Monu-
ment, by Gary M. Fellers and Brian W. Amold was
produced in January 1988 by the Cooperative National
Park Resources Studies Unit, U/Cal, Davis. Of the 15
species in nine genera trapped on seven occasions

between November 1984 and May 1986, 14 were
rodents and one was a shrew. The one non-native (Mus
musculus or house mouse) was of low density and
limited distribution, suggesting it is uniikely to impact on
the native mammals.

+ o+ oz

Thomas J. Stohigren (CPSU, Davis) recently co-
authored a paper with Sherman Lambert (UCLA) titled:
“Giant Sequoia Mortality in Burned and Unburned
Stands; Does prescribed burning significantly affect
mortality rates?” in the Journal of Forestry (February
1988, pages 44-46). They found similar, low ievels of
giant sequoia mortality in burned and unburned stands
and no evidence that previous fire scaring has any
relationship to tree mortality. The prescribed fire tech-
nigues currently being used appear to be a conservative
approach to reintroducing the natural role of fire into
giant sequoia forests.

¥ % =

“The Effects of Rock Climbers on the Environment
at Pinnacles National Monument, Morterey and San
Benito Counties, California,” is the titte of Technical
Report No, 27, available from the NPS Cogperative
Resources Studies Unit at U/Cal, Davis. Authors are
Catherine M. Genetti and Patricia G. Zenone.

Rocky Mountain

Douglas A. Witcox. formerly water resource special-
ist at Indiana Dunes National Lakeshore, is now project
leader for Habitat Assessment at the National Fisheries
Research Center — Great Lakes, Ann Arbar, Mich. He
sends along three recent publications: A Model for
Assessing Interdisciplinary Approaches to Wetland
Research, Wetlands, Vol. 7. 1987, pp. 39-49, A Chro-
nosequence of Aguatic Macrophyte Communities in
Dune Ponds, with co-author Howard A. Simonin,
Aquatic Botany, 28(1987)227-242, and “The role of
Sphagnum fimbriatum in secondary succession in a
road salt impacted bog” with Richard Andrus in Cana-
dian Journal of Botany (Vol. 85, No. 11, p. 2270-2275).

*

A 75-page publication entitled “The Carrying
Capacity of Lake Powell: A Management Analysis of
Capacity for Boater Recreation” is now available from
Glen Canyon NRA, Arizona/Utah, and the Rocky Moun-
tain Region, 12795 West Alameda Pkwy. P.O. Box
25287, Denver, CO 80225.

Results include the boats-at-one-time limit com-
puted for each zone and a table of boat distribution on
the lake by marina of origin. identity the most limiting
factor in each zone, and apportion that limit among the
several marinas using the boater distribution table.

Mid-Atlantic Region

Mid-Atlantic Resource Management Specialists
have been infected with the urge to migrate. Bruce
Rodgers, Resource Manager at Assateague Island has
accepted a job as Site Manager at Fort Jefferson
National Monument; Dave Reynolds, Resource Man-
ager at New River Gorge National River has accepted a
job in the International Affairs Office as NPS Represen-
tative tothe Peace Corps; Pete Baril, Resource Manager
at Colonial NHP is frading positions with Chuck Rafkind.
Chief Ranger at Richmond NBP. In addition, congratula-
tions to John Apel, Hopewell Furnace NPS, and Rick
Potts, Shenandoah NP, for "earning their wings” by com-
pleting the recent Resource Management Trainee Pro-
gram. We also welcome aboard Kathy Jope as our new
Regionzl Natural Resource Manager. Good luck to all in
their new positions!
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Twenty-three Resource Managers from the Mid-
Atlantic Region recently completed a Region-sponsored
course on learning DBASE Il for use with resource
inventory and monitoring databases. Participants used
self-paced instruction modules on individual microcom-
puters in a lab made available by Pennsylvania State
University. As a final assignment, participants spent the
last day developing DBASE applications for a database
from their respective parks. Copies of the DBASE
Instruction Manual are available from Jeff Marion, Star
Route 38, Milford, PA 18337 {include a blank floppy disk
as several files are also needed).

e e

A two-year study of the federally-listed piping plover
at Assateague Island, conducted by researchers from
Virginia Polytechnic Institute, provides information on
piping plover population size, breeding chronology, and
natural and anthropogenic factors affecting nest suc-
cess. Most documented nest failures were attributabie
to predation by red fox and raccoon; only one was
directly attributable to human activity.

Eoow

Two endangered species have found new homes at
New River Gorge NR. A pair of falcons were released in
a new peregrine hacking program, a cogperative effort
between the West Virginia DNR, the Peregrine Fund. the
NPS, the USFWS, and a private landowner A federally
listed pian species, Trifolium stoloniferum (running but-
falo clover) also was successfully reintroduced. The
species was last collected in the 1940s and was thought
1o be extinct until 2 West Virginia botanist discovered #tin
1983 along the New River just outside the park bound-
ary. Cuttings from those plants were propagated and
used for the reintroductions.

Water Resources Division

Ray Herrmann, a member of the Katmai Scientific
Experiments Panel of the Science Advisory Commitiee
for the Deep Observation and Sampling of the Earth's
Continental Crust program (DOSEC) has participated in
review of the Katmai research proposal, to insure a
sound scientific plan that will minimize environmental
concerns. The science proposal, prepared by 49 co-
investigators, has passed muster. but the environmental
soundness of the proposal has yet to be determined.
Several legal questions remain as to the relative pri-
arities of geological research and wilderness at Katmai.
and the Alaska Region is initialing an EIS on the matter.

Alaska Region

From Al Lovaas. Regicnal Chief Scientist, comes a
speech given last summer by Chip Dennerlein, then
director of the Alaska Division of State Parks, to the 20th
Annual Federal and Provincial Parks Conference in
Canada. In it, Dennerlein makes a pursuasive case for
“managing” wiiderness, so that a sense of freedom and
of pristine setting is available to both the conventional
tourist and the backpacker ... a neat trick.

“The visitor fo a remote park 15 often looking for
absolutes, not degrees of an experience.” Denneriein
writes. "Management is by definition a science of
degrees. Standing on that paradex is not an easy job.”
He contends that "the home of the bears and the raw
untouched realm of the gaciers must stari at the edge of
the road. at the end of the trail, at the fringe of the
campground and on the other side of the pane of glassin
the visitor center window.” as sharply and crisply “as the
fold of a piece of paper”

Dennerlein's paper will appear in a fulure issue of
the George Wright Society's FORUM.



gis notes

GIS Plans

If you are planning to build a GIS data base and
use GIS technology in your park, the best way to
anticipate and plan for your needs and reguirements
is by preparing a GIS plan. There are no formal
guidelines for preparing this document, but here are
some suggestions on what it should address:

1. What rsesource, maintenance, operations, or
cother management problems will the GIS help soive?
In cther words, what are the intended appiications of
the GIS?

2. What data, at what scales, will be needed in the
GIS to address the problems cited above?

3. What data does the park already possess? What
form are these data in (e.g., maps, tables, digital,
etc.)? What is the scale of the maps? What text data
bases exist that could be used in conjunction with the
GIs?

4. What data does the park need to acquire? How
will this be dene? What are sources of additional data?
How much will data acquisition cost? What is the
schedule for data acquisition?

5. How will the digitizing of data be done? How
much will the digitizing cost? What is the schedule for
digitizing?

6. What GIS software will be used?

7. What are the alternatives for running the GIS?
How much will they cost? What hardware acquisition
is proposed? What is the schedule for hardware ac-
quisition?

8. Who will operate and use the GIS? Where will
the system administratively reside? How much time
will the park devote to using the GIS?

9. How does the creation and use of the GIS data
base relate to other data management activities in the
park? Is it part of a wider effort to coordinate and
consolidate all data management activities throughout
the park?

Circulate the draft GiS plan throughout the park —
to all divisions. This will serve to bring everybody in
on the process, and minimize conflicts and misun-
derstandings along the way.

Note: Parks with GIS plans include Yosemite,
Sequoia/Kings Canyon, George Washington Memo-
riat Parkway, and Rocky Mountain.

Status Update:
GIS Capabilities and Data Bases

List 1. Parks with GIS data bases ready for use:
Acadia, Antietam, Big South Fork, Big Thicket, Big
Bend, Cape Cod, Capitol Reef, Death Valley, Denali,
Everglades, Glacier, Great Smoky Mountains, Lake
Mead, Minute Man, Morristown, Mount Rainier, North
Cascades, Obed, Olympic, Prince William, Redwood,
Santa Monica Mountains, Saratoga, Shenandoah,
Wrangells/St. Elias, Yellowstone, Yosemite.

List 2. Parks with GIS dala bases under construc-
tion: Big Cypress, George Washington Memarial Park-
way, Great Basin, Richmond.

List 3. Parks and related units with onsite opera-
tional GIS capabilities (i.e., hardware in hand to con-
duct onsite, standalone GIS activities; this list
exciudes parks with strictly CAD or display capabili-
ties): Antietam, Big South Fork, Biscayne, Bryce Can-
yon, Capitol Reef, Everglades, Glen Canyon, Gulf Is-
lands, Indiana Dunes, Mount Ranier, Obed, Redwood,
Santa Monica Mourtains, Shenandoah, Southeast
Archeologica! Center, Yosemite.

List 4. Parks and related units jn the process of
acquiring operational onsite GIS capabilities: Big Cy-
press, Canyonlands, Death Valley, George Washing-
ton Memarial Parkway, Grand Tetons, Gulf Istands,
Indiana Dunes, Richmond, Sequoia/Kings Canyon,
Yellowstone.

If you're not on ane of these lists — and you feel you
should be - or yeu're not on the right fist, or your
situation is just plain misrepresented, drop me a note
or simply call (FTS 327-2593, 303-969-2593) to cor-
rect matters. Also, don't forget the open invitation to
send in comments and articles about your GIS activ-
ities.

Equipment Notes

The DOI GIS Peripherals Contracts (Winter '88, p.
21) have been amended. Significant changes include:

1. Replacing the Pericom MX7100 low resolution
color terminal with the Pericom MX7200 medium res-
olution color terminal. Price: $2850;

2. Replacing the Tektronix high resolution color ter-
minal with a high resolution color UNIX workstation.
Price: $18,765. This device is a high-performance
standalone computer capable of running both SAG!S,
GRASS, and MS/DCS applications.

There are now two hardware paths to GIS process-
ing: the UNIX-enhanced AT, on the one hand, and the
integrated workstation, on the other. The UNIX-
enhanced AT consists of a standard 80286-based AT
and a UNIX processor, which runs the GIS software.
The graphics terminal is separate and serially driven.
The workstation consists of an integral UNIX proces-
sor connected directly fo a graphics display device.
Feel free to call me for specifics (303-969-2593; FTS
327.2593).

Harvey Fleet, Chief
Digital Cartography Branch
GIS Division, NPS Denver

mab notes

The projected FY1388 budget of the U.S. MAB Pro-
gram is $940,000 (up from $650,000 in FY1987). Of
the eight agencies expected to contribute, five had
already obligated funds as of November 1987. More
than half of the budget is earmarked for symposia and
new research.

Symposium Proposals. The MAB-8 Direclorate re-
viewed two symposium proposals at their February
meeting. One, developed by G. Carleton Ray and Bill
Gregg, deals with application of the biosphere reserve
concept to management of Mid- and South Atlantic
coastal barriers. The Directorate endorsed this pro-
posal and forwarded it to the U.S. MAB Executive
Committee fer a decision on funding. The other is a
bi-national symposium and workshop on use of bio-
sphere reserves (namely, Big Bend in the U.S. and
Mapimi in Mexico) in addressing the conservation of
biological diversity in the Chihuahuan Desert. This
symposium might become part of the Third Chihua-
huan Desert Symposium, scheduled to be held at Sul
Ross University in Alpine, Texas, in November 1988,
The Directorate expressed interest in the proposal but
deferred recommendation until the Mexican National
MAB Committee has provided their comments,

Research Proposals. The Executive Committee’s
decisions on research proposals to be funded wholly
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or in part through the MAB-8 directorate are expected
in May. Three look like especially strong candidates

at this time. . . )
1} Southern Appalachian Pilot Project. Funding

would help establish and conduct work through a MAB
cooperative including several regional institutions and
the existing Coweeta and Great Smokies Biosphere
Reserves. Potential components of the Southern Ap-
palachian project include implemeniation of the
SmithsonianMAB biodiversity program on collection
and monitoring; ecological comparison of pristine and
human-impacted sites; a publication on ecologicat
quidelines for economic deveiopment in the region;
and impiementation of the MAB Ecosystem Conser-
vation Database in the Southern Appalachians.

2) Integrated Research on Effects of Global Change
in Northwest Alaska. Charles Slaughter, Institute of
Northern Forestry in cooperation with Bruce Wiersma.
This study would examine climatological changes in
the forest-tundra ecotone, probably focusing on a
trans-Afaska transect from the coast inland, with a
‘biosphere observatory” in Noatak Biosphere Re-
serve. This would tie in with the International Geo-
sphere-Biosphere Program. MAB-6 {Arctic) would be
the lead directorate, with participation also of MAB-14
{Poliution), as weli as MAB-8.

3) Caribbean Pilot Project. Allen Pulney, Eastern
Caribbean Natural Areas Program. This project, fo-
cused on the Virgin Islands Biosphere Reserve, would
emphasize ecosystem rehabilitation and sustainabie
resource use in areas adjacent to Virgin islands NP,
building on the 4-year MAB research program in the
Virgin Islands that is now winding down. 1t would com-
plement a Unesco and UNEP bicsphere reserve de-
velopment project in the Lesser Antilles, of which the
Virgin Isiands are a part.

Ecosystem Conservation Database. This project,
directed by Wilson Crumpacker of the University of
Colorado, has completed several assessments of the
adequacy of protection of U.S. ecosystem types, using
computer analysis of map overlays of nationai class-
ifications of potential natural vegetation, ecoregions,
and physiography. Four reports are due for publication
this year: a preliminary assessment for Federal and
indian lands (accepted in Conservation Biology); a
comparalive assessment of ecosystemn representa-
tion in the National Park System and other U.S. land
management systems (to be published by the Na-
tional Parks and Conservation Association); a de-
scription of preject goals, history, and accomplish-
ments (in the forthcoming proceedings of the bic-
sphere reserve symposium at the World Wildemess
Congress); and an assessment of potential natural
vegetation types on Federal and Indian lands in par
ficular ecoregions, including information on individuat
states. A more comprehensive assessment of ecosys-
tem diversity and protection status is being conducted
for areas in Florida larger than 5000 acres.

Brochure Out at Last! The international brochure
on biosphere reserves that was at least three years
in the making came off the press in February. We are
very pleased with the high quality of repreduction.
Prepared by the National Park Service and a contract
designer and printed with funds from Unesco, the fold-
out brochure explains bicsphere reserves on one side
and has a map of biomes and reserve locations on
the other. Copies will be sent to all biosphere reserve
parks, and requests from other sources will be
answered as long as our supply holds out. Write or
phone Bill Gregg (202-343-8122) or myself (202-343-
8136).

Napier Shelton
NPS Washington Office









Parks Without Boundaries Pose
Strategic Management Challenge

By Malcoim Ross, Jr.

During the past several months | have been trying to
put together an arlicle for Park Science detaiiing the
unusual management approach used atthe Upper Dela-
ware Scenic and Recreational River for the past eight
years. Just as | completed my effort, i found an excellent
article in the winter issue of Park Science entitled; “Stra-
tegic Management Needed to Maximize Park
Resources™ by Everglades NP Asst. Supt. Robent L.
Amberger. The need for and value of “Strategic Man-
agemeni” philosophies are being incorporated success-
fully into the Upper Delaware implementation effort, but
ittook a greatdeal oftrial and error to adapt to a new way
of doing business with the public as an equal partner.

The Upper Delaware Scenic and Recreational River is
what could be accurately called the razor's edge of new
management concepts for public recreational needs.
Instead of large scale land acquisition with one manage-
ment authority and well defined agency generated
objectives, we have been designing our management
strateqy in concert with the 15 towns and townships, 5
counties, 2 states, 9 federal agencies, and an interstate
compact, all of whom have some responsibility for
resource issues affecting our area of concern.

The demand for water oriented puklic recreation on
the Upper Delaware River has been climbing steadily
since the early '70s. Located a short two hour drive from
New York City, the area provides an excellent oppor-
tunity for city oriented visitors to experience and soak up
the out-of-doers that we who live inthe parks treasure for
most of our lives. Qur identification as an agency, along
with our management role, is primarily relegated to river
interpretation and public safety associated with river
recreation. However, in that role we have developed a
methodology for teaching urban dwellers o value the
resource, to recreate safely, and most of all to under-
stand that we don't own the land and private property
rights must be respected. That’s a tough job requiring
innovative thinking when 80 percent of our water ori-
ented users access the river through one of over 30
private commercial livery operations.

The 1978 legistation that created the Upper Delaware
as a unit of the National Wild and Scenic Rivers System,
spelled out our interim authority and responsibility o
develop a program to manage public recreation an the
river. it even contained a somewhat revolutionary
method to provide funding for contracting with local gov-
ernments to hire people who would provide trash coliec-
tion and law enforcement coverage in the river carridor.
Only 6 of 15 local governments had an organized police
force in 1980 and only two were fulttime programs. This
effort to get local towns to manage these functions
within their own jurisdiction became the initia! strength of
the interagency management concept envisioned by
Congress and the local citizens who fought for the legis-
lation in the '70s.

The ultimate strategy describing just how the inter-
agency management effort was to function was not in
our 1978 enabling legislation. Congress simply said 10
the National Park Service: You will be the lead agency
for developing this new approach. We want you to
develop a River Management Plan with fulf participation
by all affected residents and governmental entities
found within a 73.4 mile designated section of the Upper
Delaware River between Hancock and Sparrowbush,
N.Y.

NPS jurisdiction would be restricted to the surface of
the Upper Delaware River and any kands purchased for

administrative or public use needs. |n addition, the use
of condemnation for land acquisition was severely
restricted both in acreage and justification that would
trigger such action. Condemnation could be justified
only for threats to the resource that were causing a
significant impact on the intent of the National Wild and
Scenic River Act. The final boundary would be deter-
mined as part of the inter-agency efiort 1o create an
acceptable river management Plan. Here the Park
Boundary designates the area of federal interest for
meonitoring land management issues affecting the river,

Public acceptance of this new concept was, shall we
say, less than unanimous. Many of the local residents
were all 100 aware of the land acquisition furor that had
occurred at the Delaware Water Gap NRA, our sister
area a short three miles downstream from the terminus
of the Upper Delaware River designation. Over 600
homes had been purchased under both willing buyer
and adverse condemnation procedures. The presence
of land condemnation authority in our enabling act was
not palatable to many local residents, Fears ran high that
the same buyout concept would prevail at the Upper
Delaware, regardless of our unrelenting assurances that
this time it would be different.

How then does one manage a river resource when
one has no jurisdiction over the land that affects it?
There is adequate authority and expertise all around but
finding ways to identity and communicate with the proper
officials to get action on river concerns was not spelied
outinany NPS handbock. It was necessary to identify all
agencies having some form of administrative responsi-
bility for the area and the particular bureau, office,
department, and individual who had the responsibility
for responding to toxic pollution, sewage control, mining,
or other such serious resource impacts on both sides of
the river.

With a lot of help, 1 put together a “Resource Impacts
Directory” identifying ail of the key contacts, and dis-
tributeditto all those listed so that they could get to know
each other as well as the NPS. Our directory contains
over 200 names and it grows each year, with revisiens
identified through the interaction process. Because we
work fulltime at coordinating issues, we have become
the monitoring agency for a labyrinth of political bound-
aries. Every newspaper that circulates within the cor-
ridor is monitored for all pertinent resource issues, zon-
ing actions, new development, or any other action that
affects the area, either positively or negatively.

Each of the 15 townsftownships that border the river is
a streng advocate of self determination with no love for
outside intereference. Some towns had fairly good zon-
ing in the late ‘70s, however, most of the rural indepen-
dent residents viewed land use planning as unneces-
sary; they knew and trusted their neighbors. | was once
told at a public planning meeting; “we dont need zoning
here. Why, we don't even need stop signs, the cows
can't read umm.” Qur challenge was, and still is, to
convince those who had taken very good care of the
area in the past that the demand for seasonal housing
would soon be a problem for every river edge commu-
nity. When we set up shop on the edge of the river in
1979, only 6 towns had zening. Today 11 local govern-
ments have a complete zoning ordinance and the others
are locking hard at the need for land management plan-
ning.

What makes resource management or any other part
of park management difficult on the Upper Delaware is
convincing peaple of the need for land use regulation
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when you have very limited legal authority to back up the
need. It's a little Iike going on road patrol as a ranger
without all the normal signs of authority like a uniform,
identification, or a marked patrol car. Your best and most
effective approach is your ability to convince those
affected that you are willing to listen and to see the
issues from their poirt of view. Folks need 1o know you as
a persen first and a federal employee second. How they
see you as a person will directly influence their willing-
ness to listen to your ideas.

Fear of federal dominance in the Upper Delaware
Valley has created misinformation and misconceptions
about NPS intent. In many parks one can dictate man-
agement direction with a minimum of dissent and strong
control of the outcome. Shiffing gears to where park
managers must first convince others of their goals. espe-
cially when those affected can simply say no, takes
conviction, talent, and commitment to the concept,

The basic land use struggle that created the Upper
Delaware legislation, and reguired an eight year effort to
define how it would be applied, is that of private property
rights versus public use. This is an experiment as to
whether the Delaware River, a national treasure, can be
protected sufficiently under a partnership agreement
rather than through total federal dominance of the pro-
cess. |t requires trust, patience. and perseverance from
all parties. We seem to be beginning at last to build the
trust that some day will overcome skepticism expressed
by the public when told: “'m from the federal govern-
ment and I'm here to help you"

Ross is Resource Management Speciaiist, Upper
Defaware Scenic and Recreational River.

ipm notes

The NPS Integrated Pest Management {IPM) Pro-
gram participated in a World Bank seminar on IPM and
Biological Conirols in Agriculture on Nov. 19, 1987 in
Washington, DC. Parlicipants included environmental
and agricultural specialists from the World Bank, the
EPA, the USFWS, AID, the UN, and a contingent of
farmers, scientists and business representatives from
Massachusetls. The objective was to introduce some
IPM strategies to farmers in developing nations, where
the use of agricultural chemicals offen is heavier than
needed.

Highlights included a panel led by Massachusetts
Food and Agricutiure Commissioner August Schu-
macher, Jr, U/Mass biclogical control and IPM
researchers William Coli, Roy Van Driesche and David
Ferro, and three farmers who have substantially
reduced their use of pesticides by furning to safer,
cheaper and more effective IPM control strategies.

To illustrate the use of IPM 1o save money, Coli cited
the following exampie: Based onthe 1986 dollar, a series
of case studies of 9 crops in 15 states showed a $579
million total change per annum in net returns for IPM
users over non users. Interestingly, the total USDA IPM
outlay at the time of the study was only $7.5 million for ali
crops in the entire U.S. ... a healthy return on invest-
menti

NPS's Environmental Assessment (EA) on the Ser-
vicewide IPM program is in the early stages of prepara-
tion, and a notice soliciting public comments on the
scope of the EA has been sent to the Federal Register.
The Service last published an EA on this subject in 1977.
New data and changes in regulations and techniques
concerning NPS pesticide uses necessitate a program
reassessment.

Donna Yermeire
IPM Training Coordinator, WASO






Surface Water Chemistry
In Glacier Bay Ecosystems

By Robert Stottlemyer

Long-term, ecosystem-level monitoring and re-
search provide earlier indications of environmental
change and considerably improved estimates of im-
pact magnitude. This conceptual approach is widely
applied in assessing the effects of atmospheric conta-
minants and change in land use on terrestrial and
aquatic environments. By definition. an ecosystem
must have a boundary be it a terrarium or the Missis-
sippi River basin. For research, small (<200 ha}
watershed ecosystems have proven guite adequate.
The goal is understanding ecosystem structure (com-
ponents) and functioning (processes}. The study of
processes focuses on the transfer of nutrients and
energy among ecosystem components.

Watersheds in a number of national parks are now
used to assess impact associated with atmospheric
contaminants. A major concern is the feaching of crit-
ical nutrients from ecosystems by atmospheric conta-
minants such as hydrogen and sulfate in acid rain.
Nutrient losses often show up in streamwater draining

the watershed. Long-term change in surtace water
chemistry has proven effective in detecting early
ecosystem response to atmospheric contaminants.
change in land use (Bormann and Likens 1979), and
fire {Tiedemann et al. 1978). Watersheds are an ideal
tool with which to assess factors respensible for nat-
ural change prior to human-induced impact (Wanng
and Schlesinger 1985). But such study must be con-
ducted over the long-teim for there are numerous
sources of cyclic natural variation in ecosystem pro-
cesses and chemistry which must be quantified before
human-induced impact can be assessed.

In 1984, | and a graduate student, Jane LeTarte
from Michigan Tech, began to characterize surface
water chemistry and to quantify some of the natural
factors responsible for its variation in the national
parks of Alaska. The initial study, now completed. was
at Glacier Bay National Park and Preserve. Simiar
study has just been completed at Lake Clark, and is
underway at Denali NP and P. Support is provided

LEGEND:

BC Bartlett Cove
IV Ice Valley
NC  Munatak Creek
$B Berg Bay South
WC  Wolf Creak

o L] c“oﬁ

Figure 1. Glacier Bay and Muir Infet showing approximate focations of the major sampling stations.
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through the NPS Alaska Regional Office and Division
of Water Resources in Denver.

Glacier Bay provided both a logistical challenge and
unique opportunity for this type of study. During the
last 250 years a major retreat of the glaciers up the
bay has exposed entire watersheds after 3700 years
{Fig. 1). The result is a gradient of watershed “ages”
from recently re-exposed to those deglaciated for 200
years or more. Within 25 years following deglaciation,
young watersheds such as Wolf Creek (Fig. 2) began
to revegetate with nitrogen fixers as Dryas (rose fam-
ily) and alder (birch family}. Nitrogen is an especially
limiting nutrient for early revegetation (primary suc-
cession), and invading plants with the capacity to fix
atmospheric nitrogen for use in protein synthesis have
a real advantage. Later successional walersheds, de-
glaciated for ionger pericds, are subsequently vege-
tated with poplar, then spruce. which follows deglaci-
ation by about 120 years. Ecosystem succession is
thought to be a major factor causing varnation in sur-
face water chemistry. Thus. we had an ideal opportu-
nity to study its effects over a spectrum of succes-
sional stages. And we had the chance to look at
ecosystems undergoing change during primary suc-
cession, a process rarely studied except following vol-
canism.

We studied five watersheds varying from 30 to
>300 years since deglaciation. The oldest was at Trap
Bay, a USFS experimentat area, south of Glacier Bay,
where deglaciation cceurred first, The most recently
deglaciated was Wolf Creek (Fig. 2j. In each
watershed we sampled precipiation {about 200 cm/
year) chemistry to determine if its quality might influ-
ence stream chemistry. Going up Glacier Bay and
especially info Muir Inlet one sees a decreasing
marine influence on precipitation chemistry. Sodium.
magnesium and chicride, primarily of marine origin.
decreased rapidly while calcium and potassium, indi-
cative of the relative increase inland mass, increased.
Sulfate, a potential atmospheric contaminant, would
normally also decrease in concentration with increas-
ing distance from its marine source. But at Glacier
Bay the highest sulfate concentration was found at
stations well up Muir Iniet. This suggests a local
geologic source or the possibility of human-induced
atmospheric contamination beneath the prevailing air
inversions in this fjord.

The watersheds in earliest successional stages.
Wolf and Nunatak, had the highest streamwater dis-
charge per unit area. This reflected their proximity to
active glaciers, fow evaporation due to low tempera-
tures, and less vegetation for water uptake. The
amount of streamwater discharge usually affects its
chemical concentration. and this source of natural
variation requires long-term study to quantify. In many
watersheds there are clear mathematical relationships
between chemical concentration and streamwater dis-
charge, which provide an excellent tool for Tooking at
trends in chemical nutrieni cencentration. But in
Alaska there are many glacially-fed drainages and
annual and seasonal variation is especially large, and
we did not find these relationships at Glacier Bay.

Another tool for detecting trends is watershed
chemical budgets determined by measuring precipita-
tion input and streamwater discharge of chemical
species. In any solution there must be chemical
equilibrium; that is, the positive-charged ions as cal-
cium or hydrogen must be balanced by negative-
charged :ons such as sulfate or nitrate. With this prin-
ciple we can determine if atmospheric inpuis are re-
tained in an ecosystem, or if atmospheric contamin-
ants may be leaching critical nutrient ions as potas-







Mount Rainier: Fire and Ice

Wildland fires are not an everyday event at Mount
Rainier National Park (MORA}: the climate is notori-
cusly wet and lightning storms are rare. The mean
fire-return-interval for MORAS montane forests ex-
ceeds 400 years (Hemstrom and Franklin 1982). Like-
wise, subalpine forests east of Mount Rainier burn
infrequently; | have found fire-return-intervals of about
300 years on dry sites and considerably longer inter-
vals for more mesic sites.

The infrequent fire record might lead one to under-
estimate fire as an integral component of MORAS nat-
ural processes. In forests composed of long-lived tree
species, the time scale between fires can be decep-
tive. Most of the forested portion of MORA has burned
one or more times over the last 1000 years, even
though the presence of past fires is concealed by the
reestablishment of new forests. Whether small or
large, fires at MORA have created an array of patterns
over forest landscape, diversifying the natural beauty
of the park. Though MORA is famous for record-
setting snow accumulations, magnificent old-growth
forests, massive glaciers, and stunning vistas of the
“mountain.” when one of the long-awaited fires occurs,
one cannot but take notice.

To the surprise of park managers and scientists, on
May 7, 1987 during the middle of subalpine spring
snowmelt, three subalpine fires were ignited in MORA
by a lightning storm that swept through the Washing-
ton Cascades. These fires burned almost exclusively
in free crowns, leaving the partially snow-covered un-
derstory, for the most part, unburned. In 1986, a simi-
lar type of subalpine fire occurred in the Oregon Cas-
cades on Willamette National Forest, once again dur-
ing spring snowmelt. Since the MORA fires are not
an isolated incident, the significance of spring subal-
pine fires is just now being realized.

The occurrence of spring subalpine fires adds a
new dimension to our perception of subalpine fire
dynamics in the Pacific Northwest. Park sctentists and
managers were quick 1o realize the need and oppor-
tunity to examine the ecological effects of such fires.
Through cooperation between NPS Cooperative Park
Studies Unit/University of Washington and its ongoing
Pacific Northwest fire ecology projects (coordinated
by Jim Agee, Research Biologist), NPS Pacific North-
west Regional Office {Jim Larson, Regional Chief Sci-
entist), and MORA {Bob Dunnagan, Assistant Super-
intendent for Resources Planning), funding was
pieced together to initiate a small study.

Objectives of the study are to 1) document the
ecological effects of a crown fire bumning over a snow-
covered undersiory, 2) simulate environmental condi-
tions and behavior of the fire, and 3} establish a per-
manent ecological research site to monitor the long-
term effects of the fire on a north-facing slope.

Study Area

The study focuses primarily on the South Mowich
Fire, largest of the three subaipine fires, approximately
25 ha (62 ac). It burned the steep north and south
slopes of a knife-edged spur-ridge between the North
and South Forks of the Mowich River, on the northwest
flank of Mount Rainier. The Paradise Fire burned
<0.04 ha (- 0.1 ac) near the Paradise Visitor Center.
The North Puyallup Fire burned approximately 6 ha
{15 ac) on the south aspect of a steep east-west spur
ridge above the North Puyallup River, the nex
watershed south of the Mowich River.

By Mark Huff

Data were collected and a permanent plot was es-
tablished at the South Mowich Fire, on the north side
of the ridge, at approximately 1705 m (5,600 ft) eleva-
tion. Here, the main tree species are mountain hem-
lock (Tsuga mertensiana} and Pacific silver fir {Ables
amabilis). The ground cover is dominated by red
mouniain heather (Phyllodoce emptriformis), par-
tridgefoot  (Luetkea pectinala), and Cascade
blueberry (Vaccinium deliciosum).

Fire Weather and Burning Conditions

On May 4, after several days of cold rain and snow
in the subalpine zone: a strong Pacific high pressure
cell moved onshore bringing unseasonably dry and
warm weather 1o the Pacific Northwest. This front
dominated regional weather for the next 7 days, until
a low pressure system brought rain on May 12. For
the duration of the high pressure cell, weather typical
of mid-summer prevailed. Temperatures ranged from
63-74 degrees F for six days at MORAs subalpine
weather station near Paradise Ranger Station. East
and northeast winds carried very dry air centered east
of the Cascade Mountains westward to create “fire
weather” more typical of the summer months in the
Pacific Northwest (Huff and Agee 1980).

Weatherwise, the stage was set for a fire to burn,
afthough ground fuels were buried under deep snow
or saturated with snowmelt water and incapable of
carrying a fire. If log moisture alone had been used
as indicator of fire danger (nc moisture measurements
were made), no fire danger would have existed.

Since spring subalpine fires tend to be crown rather
than surface fires, tree crown moisture should be the
most reliable indicator of fire danger. Although no
moisture measurements were taken, | suspect that
needle moisture was criticaily low at the time of the
fire. Subalpine tree rocts were anchored in near freez-
ing soils making the translocation of water from the
root system up to the foliage difficult. During the 8
days of warm dry weather, transpiration demands for
water within the trees must have been high, thereby
making the water-starved needles susceptibie to burn-
ing.

Fire Behavior

More is known about the behavior of the Paradise
Fire than the other two fires. The fire fighting crew
ohserved the Paradise Fire spread slowly among tree
crowns of subalpine fir (Abies fasiocarpa) and moun-
tain hemlock: 1) by igniting lichens draped along the
fine branches, 2) preheating and igniting the foliage,
and 3) spreading to a nearby tree by igniting its
lichens, starting the burning cycle over again. Intensity
was most severe near standing dead frees. Ground
fuels in the burning free islands were snow-free, but
none was consumed. Outside the tree islands snow
was a meter deep and in the process of melting; this
provided a steady flow of water over the forest floor
keeping the surtace fuels damp.

With the aid of excellent road access and several
tanker truck loads of water, the Paradise Fire was
extinguished within three hours after ignition. If control
action had not been taken, it is likely that this fire
would have burned at least another 5 days and grown
larger. polentially threatening the Paradise Visitor
Center and recreational facilities nearby.

The South Mowich Fire was not discovered until
May 10, three days after ignition. It is assumed that
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the fire smoldered for the first three days, then took
off as conditions got drier. Most of the burning took
place on May 10 and 11. The fire ignited on the steep
(> 80%} south slope at around 1580 m (5200 ft) eleva-
tion, which appeared to be snow-free at this time. The
fire spread in three directions: 1) downslope, probably
as a result of relling firebrands; 2) cross-slope in a
northeasterly direction; and 3) upslope over the ridge
and down the snow-covered north skope. The fire
spread appeared to be more rapid on the south slope.
Here, the tree canopy was more or less continuous,
the slope was steeper, and conditions were drier than
the north slope, where trees are clustered among
small, snow-laden meadows.

Permanent Plot

One 50 x 50 m permanent plot was established on
the north slope of the South Mowich Fire. Herb and
shrub cover was measured in 40-0.5 sq m subplots
around the penimeter of the permanent plot. All tree
saplings between 0.2-2.0 m were identified 1o species,
height measured, and mapped. All trees > 2 m tall
were tagged, identified to species, determined
whether live or dead, and mapped; diameter, total
height. and scorch height were measured; and the
amount of crown damage by heat scorch or needle
consumption was estimated.

Ecelogical Eftects of the South Mowich Fire

As the fire moved through the iree canopies on
north slope. most of the actual burning ook place in
the foliage of tall, large 400-600 year-old mountain
hemlocks. The foliage of the shorter, 300-450 year-
old, Pacific silver firs was generally only singed. i the
canopy of a Pacific silver fir was set ablaze. usually
only a small proportion was consumed. Foliage dam-
age to Paciic silver fir was more severe, especially if
it grew close to mountain hemlock. Because of this,
| suspect that hemlock was more sensitive to desicca-
tion and apt to burn more intensely than Pactfic silver
fir.

The canopies of all trees » 5 m were either heat
scorched or consumed by the fire. However, initial
survival of frees » 5 m was high, nearly 60 percent.
Still, most of the survivors had more than 50 percent
crown damage, and a large proportion of these trees
will likely die over the next year or two.

Because of snow, the scorch line on most tree boles
started at 5 m above the ground. Trees « 5 m height,
if affected by the fire, were heat scorched only. Sixty-
three percent of the trees « 2 m height were unaffected.
The patchy distribution of scorching within the under-
story indicates that snow depth at the time of the fire
was variable. The least amount of scorching occurred
in the meadows being invaded by small trees, where
apparently snow was deepest, At locations where
trees grew close together, the fire in some instances
burned down to the ground inside the snow-wel that
surrounded the trees.

Trees between 0.2-2 m height were abundant. num-
bering » 5,000 frees/ha. Pactfic silver fir dominated
this tree layer: 74 percent Pacific silver fir. 19 percent
mountain hemlock, and 7 percent other species,
These small trees are expected to be dominants as
the stand develops over the next few centuries. If so,
the new forest canopy wili be somewhat different from
the old forest canopy that existed before the fire; 48
percent Pacific silver fir, 48 percent mountain hemlock,
and 4 percent other species. The species mix of equal







In 1986, the Ecuadcrian government declared an ad-
ditional 31,000 square miles a Marine Resources Re-
serve. The national park staff (GNPS), funded by the
Ecuadorian government, now numbers about 30 em-
ployees. CORS, estabiished in 1959 under the aus-
pices of UNESCQ and funded internationally, has
about 50 staft members as well as numerous visiting
researchers and students. The function of the CORS
is research, beth basic and applied, whereas GNPS
s responsible for management. The greatest single
problem appears to be lack of adequate funding for
the GNPS, quite understandable in view of the difficult
economic situation in Ecuador, but no less debilitating
as a bottlenecx hampering park management. The
seventy of logistic difficulties in the Galapagos is dif-
ficult for most North Americans even to imagine.
Nevertheless, an outstancing literature refevant to
conservation biclogy in island ecosystems has re-
sulted from research carried out by CORS. The rela-
tively high quality of the accumulating data base is
suggested by a recently published volume {Robinson
and del Pino 1985} on effects of the 1982-83 El Nifio
event on the Galapagos biota.

Those of us from the Hawaiian Islands were, of
course, fascinated with the Galépagos microcosm of
evolution in isolation. the striking vulnerability of the
biota to environmental alterations by man and his in-
troductions, and the obvious paralieis with the
Hawaiian situation. We were able to contribute sig-
nificanily to discussions identitying the problems as
well as research and resource management needs.
The threat to the Galapagos flora is less immediate
than the parallel prablem in Hawaii due to the more
recent human occupation and substartially lower
popuiation. Nevertheless, many of the same pres-
sures for further development and envirgnmental de-
terioration are present, e.g. a marginal agricultural
industry looking for alternatives, uncontrolled importa-
tion of plants.

We have taken advantage of our visit to publish
comparalive papers elsewhere {Stone ef al. in press,
Loope et af. in press). More importantly, our dedication
to strengthening research and management in
oceanic island ecosystems has been reinforced and
enriched by the opportunity to obtain a close lgok at
the situation in “Darwin’s Isiands.”

The unique possibilities for obtaining detailed un-
derstanding of evolutionary processes through
ecological research on islands is well illustrated by
work on the Galapagos finches (Lack 1947, Grant
1986). Numerous other Galdpagos studies comple-
ment the noteworthy bady of literature on evolutionary
biology from Hawaii (recently reviewed in an entire
issue of Trends in Ecology and Evolution, July 1987,

Vol. 2, No. 7). These tiny archipelagoes with their
fascinating and highly endangered plants and animals
require and deserve much more concerted and better-
funded conservation research and management ef-
forts than they are getting. Neither can continue to
serve as important evolutionary laboratories for the
future without positive human intervention on their
behalf,

Smith is NPS/CPSU Director at UiHawaii; Stone
and Loope are NPS Research Scientists at Hawaii
Voicanoes and Haleakala NPs, respectively.
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