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Editorial:

Conlflicting headlines scream at one angther across the pages of newspapers: on radio and TV deep banitene
voices. warning ol impending climatic crises, compete with unctuous assurances that "nothing out of the ordinary” is
going on in the globat climate department. Robert C. Cowen. who writes a “research notebook™ column for The
Christian Science Monitor. exam nesthe entire range of disputatious dialogue and winds up with this observation:

“Nene of this means we can ignore man-made global warming. Human aclivity already has added around 2.2
watts per square meter to the atmosphere’s natural greenhouse heat-trapping of 151 watts per square meter of
Earth’s surface averaged over the entire pianet and for a full year, There's little dispute about that.

"“The annoying fact is that nchody yet can determine whether this has begun to raise the glebal temperature or
merely 15 expressed in other effects such as undetected changes of cloudiness or ocean circulation.”

Whnich brings Earth’s human passenger complement face {0 face with a mathematical concept known as “type ! -
type 2 errors.” A Type 1 error assumes the proposition is false when it may in fact be true. A Type 2 error assumes the
proposition is frue when in fact it is false. Inthe Type 1 error, you do nothing. assuming that no problem exists and you
suffer the consequences. in the Type 2 error. you mount an effort to meet the possible problem and then it turns out
there was no problem.

Anexamination of this concept allows us, as the deciders and also the victims of whichever error we elect tc make,
to examine the consequences of both errors. In the case of globai climate change, we can elect the Type 1error: Do
nothing. and be unprepared in case of sea level rige, drastic alterations in whole ecosystems, fresh water shortages,
entrapment of plant and animat species with no migratory corriders or plans for relocation. and so forth, alf the while
continuing the human behavicr that may be exacerbating climate change.

Or we can elect the Type 2 error: Mount a program designed to avert global warming, engage in massive
forestation and reforestation. and above all begin a globally integrated monitoring of earth. air, and water. flora and
fauna. that will give Js first abaseline set of data. and then a “moving picture” of how this data set is altering —where,
in what directions, and how fast.

It should be obvious thaf the measures appropriate to the Type 2 “error” will be useful whether or not the Earth 1s
heating up. The kinds of informaticn such attention to the global condition will give us will be of immeasurable benefit
in ANY event. ltis not as though we were preparing for some terrible possibility that. if it fails fo materialize, will make
of all our preparations only wasted effort. The resources we spend preparing for this kind of threat can enly add to our
store of useful knowledge and help us sail into the future in a tighter. more manageable ship.

It1s notewcrthy that in this attempt o heal the earth many govérnment agencies are joining hands with one
another, with non-governmental entities. and with groups representing the world beyond our political borders. This
summer, forinstance, singer John Denver was instrumental in setting up the Aspen Institute for Globat Change. co-
sponsored by the Amway Corperation, the UN Environmental Program, and the Naticnal Aeronautics and Space
Administration, Saving the environment, said Denver at a July 26 news conference. “is the most important task that
faces the human race at this tme.”

Obviously Denver. Amway, the UN. and NASA have alt opted to make only Type 2 errors.

The National Park Service has tailored its role in global change menitoring and research so that it fits neatly intc
the pattern of tha national and international effort. included in this issue 15 a pull-out section that presents the overall
context within which the tasxs will be performed and the money to do them will be allocated.
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Malaspina Glacier

{Continued from page 3)

approximately 50 km north of the southern imit of the
Malaspina Glacier, a basin extending more than 250 m
below sea level is cccupied by about 860 m of ice. The
maximum measured depth of the base of the ice below
sea fevel1s about 320 m.

Two measurements were made adiacent to Mal-
aspina Lake along the southeast side of the glacier.
One detected an ice thickness of about 180 m of ice
extending about 75 m below sea level. and the other
showed an ice thickness of about 145 m extending
about 130 m below sea level.

The measurements at Malaspina Lake and
Samovar Hills are very important with respect to the
past and future history of the glacier. If, as a result of
sea level nse. clmatic warming. or coastal erosion. a
portion, o alf of the terminus of Mataspina Glacier were
to be exposed to Gulf of Alaska marine waters, il is
possible that the glacier would become an actively
calving. rapidly retreating. tidewater glacier. Else-
where. where rapid tidewater glacier retreat has
occurred. such as at the lcy Bay segment of Wrangell-
St. Elias National Park, Glacier Bay Naticnal Park, and
Kenai Fiords National Park, fiords as long as 100 km
nave been exposed. At the site of the Samovar Hills
measurement. even compensating for isostatic re-
bound. the water depth following glacier retreat would
be about 125 m.

A detailed ice-penetrating radar survey with 100-
m-spaced soundings was made in the southcentral
part of the glacier, an area where radar backscatter
features had previously been interpreted to suggest a
re ationship between ice surface features and underly-
ing bedrock morphology. One transect across a sur-
face low (channel) and 1ts adjacent high found that
whereas surface elevations only differed by about 20
m. the thickness of the ice in the area of the high was
about 380 m compared to about 590 m in the adjacent
low. or 200 m thicker. These dala support the
described relationship between surface morphalagy,
backscatter features. and bedrock morphology.

Offshore of the Malaspina Glacier. marine seismic
data document a series of sediment filled valleys cut-
ting acress the continental shelf. When projected
under the large terminal moraine. the sea vaileys
appear to bnk with the glacier-valley like features seen
on the SLAR data.

Several Image processing and geographic informa-
lion systems continue to be usedin digital image analy-
sis of the features described here. Additionally, radar
data of the Alaskan coastal area from lcy Bay to Grand
P ateau Glacier and for much cf the southern half of
Wrangefl -5t Elias NP have been transferred to sev-
eal CD-AOM disks that also contain pubtic domain
image processing software released by USGS and the
Nationai Space and Aeronautics Administration.

Field werk. including additional ice-penetrating
radar studies planned far 1990 through 1993, will con-
tinue o carefulty measure 1ce thicknesses and the
bedrock morphology underlying Malaspina Glacier
and several other glaciers in scuthern Alaska. With
these datain hand. we will have amuch more complete
understanding of the relaticnship Detween ice surface
rrorphology and the topography and morphology of
the underlying vedrock. We will also have a much
better understanding of the ability of SLAR to provide
information asout the past and future histories of the
alaspina Glacier system.

Molma ang jones are research soientists whh the
U.S Geological Survey at Reston, VA 22092,

Native Brook Trout Restoration
at Great Smokies

Distribution of native brook trout (Safvelinus fon-
tinalis) in the Southeast has undergone major
shrinkage since 1900 {Seehorn, 1978}, One of the best
documentations of this decline is in Great Smoky
Meuntains NP (GRSM), and an excellent. detailed
report of attempts there to eradicate the non-native
rainbow trout from native brook trout streams appears
in the Proceedings cf the Wild Trout IV Symposium
held at Yellowsione NP Sept. 18-19, 1989,

The paper, by Stephen E. Moore and Gary L. Lar-
son. describes how. prior to estabhishment cf the park
in 1936, the area was extensively logged and brook
trout disappeared from downstream segments of
many streams in logged watersheds (Powers 1929}
Rainbow trout (Oncorhynchus mykiss;) were intro-
duced into these stream segments and into other
streams inhabited by brook trout beginning abaut 1910

Brook trout
(Saivelinus fontinais!

. |
Vern Hippensteal's artwork. from Protecting Biolog-
ical Diversity in the National Parks rsee mention in
Southeast Regional Highlights,.

(King 1937). Park management later supplemented
these stackings from rearing facilities in the park to
provide recreaticnal angling.

The general view was that brook trout would recover
its former range as the forests recovered. But earty
work by King (1937) suggested that rainbow trout pop-
utations were expanding info brook trout waters,
thereby turther reducing the distribution of brook trout.
Although surveys in the 1950s (Lennon 1967) did not
shew much change in brock trout distribution relative
to King's initial observations, later surveys by Jones
(1978) and Kelly et al. (1980) clearly demenstrated a
substantial decline

Thegravity of the problem prompted NPS to initiate a
series of studies between 1975 and 1981 to evaluate
rainbow trout encroachment into brook trout streams
and to determing the feasibifity of eradicating rainbow
trout from selected isolated streams. using the back-
pack electrofishing technique. Mogre's and Larson's
paper summarizes the results of these studies and
reports on a recent investigation that evaluated suc-
cess of the restoration program.

Although the encroachment process is difficult to
document due to complex and dynamic abiotic and
biotic interactions. and although the mechanisms are
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poorly understood, (Larsor and Moore, 1985) the
results of the extensive testing described in the article
seem to demonstrate clearly that rainbow trout have a
negative effect on native braok trout.

Initial restoration work by Moore et al. (1983, 1986)
did not appear to eradicate rainbow trout. These
results did show that the density of adult rainbow trout
was reduced o less than 1100 m2 in one field trip
{consisting of 3 electrofishing passes) in some
streams, but additional effort was required in cthers.
This variation in success was due to the comptlexity of
the stream channels, which affected the efficiency of
the electrofishing. Nonetheless, the results indicate
the backpack electrofishing technique can be used 1o
control density of rainbow trout. In fact, eradication is
feasible in small streams.

Reclamation by electrchishing is labor-intensive and
time-consuming (Moore et al. 1983). A 2-person crew
expends about 1-person day fishing a 100-m section of
stream 3 times. Use of large crews and multiple shock-
ing units increases capture rate, but does not appearto
reduce labor costs. (Larson et al. 1986).

The experience Moare and Larson report with the
backpack electrofishing technique suggests that sev-
eral precautions should be considered before under-
taking a restoration project. First, streams must be on
an appropriate size to make the effort worthwhile. if
large streams are largeted for restoration then other
techniques should be explored. Second. the project
should be adequately funded because several years of
effort may be reguired to control non-native fish popu-
lations. Third, the targeted restoration area should be
upstream from a known barrier to fish immigration,
otherwise nen-native fish may immigrate upsiream
into the restored section.

Moore is a fisheries biologist at Great Smoky Moun-
tains NP: Larson is an aguatic ecologist with the NPS:
CPSU at Oregon State University.
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regional highlights

Southeast Region

Protecting Biological Diversity in the National
Parks: Workshop Recommendations, Transaction
and Proceedings Series #9, is a handsomely illus-
trated B0-page account of the May 1988 workshop held
at Great Smoky Mountains NP. Editors were Dominic
DoHtavio, Peter F Brussard and John McCrone. Vern
Nippensteal’s pen and ink drawings on the cover andin
the text depictimportant examples of the rich biclogical
diversity native 1o the Greal Smokies and the surrounding
southern Appalachians. Copies are availabe from Donna
O'Leary. NPS Publications Ceordinater, cfo Ar Quality
Division, PO Box 25287, Denver, OO 80225.

koo

Everglades NP has received additional funding for
an exotic plant control program in the East Everglades
Area (soon to be acquired as part of the park). The
funding (732.000! is a result of the mitigation require-
ments by the State Depariment of Environmental Reg-
ulation for the State Department of Corrections to build
additional correction facilities.

Beginning in 1990, the South Florida Water Manage-
ment District will also provide $60,000 each year for
the next 3 years of the project as part of overall funding
($1,500.000) for exctic control in Scuth Florida. These
funds augment an already existing interagency fund
supported by Dade County Department of Environ-
mental Resource Management {mitigation fundsy, the
State Department of Environmental Regulation {grant
requests from the "Pollution Recovery Act”™) and Ever-
glades NP. As a result of past work and planned work
using new funding, we will have successiully controlied
over 3 million exctic trees covering over 75,000 acres
of quality wetlands.

*

The Southeast Region has established three new
dwsions in the Office of Science and Resource Man-
agement: {1} Coastai and Marine Ecosystem
Research: (2) Terrestrial Ecosystem Research. and (3)
Natural Resource Management and Policy. The eco-
syslem research approach is 10 develop information
forthe management of ecosystems and environmental
concerns that are multi-park in scope. Research and
research admirustration pesitions are being estab-
lished that will be afltached to academic institutions to
develop specific elements of the ecosystem research
programs and to assist in develoging 1&M. data man-
agement. and GIS programs.

o x

Cooperating in educational efforts related to park
problems is part of the mission of CPSUs. and for the
past two years, at the U/TN CPSU. Dr. Stephen Nodvin
has organized a seminar course on Environmental
Impacts to Natural Ecosystems. This year Nodvin will
assist in presenting an Introductory Course on Forest
Soils and Watershed Management. He will be part of a
tearn of scierists, cooperating to offer the course while
the shoes of retiring Prof. Frank Weods are being filled.
Major topics of forest soils and watershed manage-
ment will be covered by Helga van Miegroet (Cak
Ridge National Lab) and Jim Patrick (USFS-retired).
Nodvin will handie ecosyslem and park-related issues.

When Mrs. Marion E. Bailey of Largo, FL. died on
Nov. 17, 1988, she begueathed nearly $130.000 to the
NPS “ior the purpose of preserving and benefitting
wildlife.” Even as significant an amount as $130.000
would have disappeared in time had it been used for
direct funding of individual wildlife management or

research activities. A suggestion was made 1o create
an endowment fund 10 support wildlife-related gradu-
ale research in NPS areas in the Southeast. Requests
for proposals went 1o five universities in the southeast
having graduate wildlife programs. The Clemson Uni-
versity proposal, which offered as much as a 3-1 ratio
¢of matching funds, was selected. A cooperative agree-
ment now 15 being established for administration of the
Marion E. Bailey Scholarship Fund for Wildlife Research
in the National Parks of the Southeast Hegion

yox

A cooperative agreement was signed recently with
The Nature Conservancy to systematically search for
and compile existing information on plants and animals
of special concern to parks in south Florida and the
Caribbean, with emphasis on coral reefs and marine
ecosystems. Project costs will be shared equally by
NPS and TNC. The information collected will be stored
in the South Florida/Caribbean Natural Heritage Data
Center housed at Everglades NP. The Data Center is
part of the nationwide network of Natural Heritage
Program databases.

In another cooperative project. the Southeast
Regional Office worked with TNC to develop a pro-
nosal for using the Natural Hertage Program network
to share biodiversity information across parks.
regional offices. and WASQ. Funding was provided for
a pilot project inking the Mig-Atlantic and Southeast
Regions with WASO

A major evaluation of several proposed water de-
ery schedules for Everglades NP was procuced by the
staff at the NPS South Flonida Research Center. The
99-pages report. plus appendices. recommends a
“Basic Rain-Driven” water delivery schecue. along
with major structural changes in the delivery system.
as the best plan lor reestablishing more natural nydro-
logical species in the southern Everglades. In
response 1o recent coniroversy regarding ecosystem
vs. endangered species approaches 1o Everglages
management, the SFRC report {edited by R.A. John-
scnand J.C. Ogden) demonstrates why the ecosystem
approach will alsc be most beneficial to the principal

Continued on page 10

meetings of interest

1990

Oct. 13-19, NATURAL AREAS/YOSEMITE CENTENNIAL SYMPOSIUM, at Yosemite NP
and the San Francisco Bay area; jointly sponsored by the Park and the Natural Areas
Assn., "Natural Areas and Yosemite: Prospects for the Future;” contact” Coordinator.
Natural Areas/Yosemite Symposium, GGNRA, Fort Mason Bldg.. #201. San Fran-
cisco, CA 94123; (415) 556-1009; FAX (415) 556-1399.

Nov. 12-15, RESOURCE TECHNOLOGY 90, Second International Symposium on
Advanced Technology in Natural Resource Management; at Georgetown University
Conference Center, Washington, DC. Contact Resource Technology 80. 2625 Red-
wing Road. Drake Executive Plaza, Suite 120, Fort Colins, CO 80526-2878: (303)

226-1688. FAX (303) 226-1688.

Nov. 12-17, SIXTH CONFERENCE ON RESEARCH IN THE NATIONAL PARKS AND
EQUIVALENT RESERVES, at the Westin Paso del Norte Hotel, El Paso. TX; Contact:
Conference Committee at (415) 556-1866.

Nov. 27-29, NEW PERSPECTIVES FOR WATERSHED MANAGEMENT; Balancing Long-
Term Sustainability With Cumulative Environmental Change, sponsored by U/WA
Center for Streamside Studies and OR/St/U Col. of Forestry, at U'WA, Seattle. Con-
tact: Continuing Education, Coll. of Forest Resources, AR-10. U/WA. Seattle, WA

98195 (206) 543-0867.
1991

May 14-19, INTERNATIONAL CONFERENCE ON SCIENCE AND THE MANAGEMENT
OF PROTECTED AREAS, at Acadia University, Wolfville, N.S. Canada. To serve as a
forum for examining current perspectives on the role of science in managing protected
areas and the role of protected areas in the conduct. support and promation of
scientific research, and as a lead-up to the IUCN World Parks Conference, 1992.
Contact Neil Munro, Director, Policy Ptanning & Research, Canadian Parks Service.
Atlantic Region, Environment Canada. Historic Properties. Halifax, Nova Scotia.

Canada, B3J159.

May 19-23, THIRD ANNUAL SOCIETY FOR ECOLOGICAL RESTORATION CONFER-
ENCE, in Orlando, FL. Contact SER, 1207 Seminole Highway. Madison. Wi 53711,

(608) 262-9547.

October (no date given in initial annocuncement), SOCIAL ASPECTS AND RECREA-
TION RESEARCH SYMPOSIUM, Theme. “The Wildland/Urban Interface.” at Lake
Tahoe, interfacing resource managers and scientists in small group discussions of
research findings. Sponsored by USFS, BLM. Society of ‘American Foresters and
others. For information write Debbie Chavez. SARR Symposium Coordinator. USDA
Forest Service, 4955 Canyon Crest Drive, Riverside. CA 92507,

Nov. 4-8, THIRD GLOBAL CONGRESS OF HERITAGE INTERPRETATION INTERNA-
TIONAL, in Honolulu, to explore how effective interpretation can help protect natural
and cultural heritage while providing meaningful and memorable experiences for
residents and visitors. Contact: Gabriel Cherem, EMU Geography & Biclogy. Ypsilanti.
MI 48197; (313) 487-0218, or Ray Tabata. UH Sea Grant. {808) 948-3191.

§
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regional highlights

Water Resources Division

Terence P. Boyle, Research Ecoiogist with the Water
Resources Division. spent nearly amonth in Argantina
and Uruguay last winter. attending the Primer Con-
grese Latino Americano de Ecologia meeting in Mon-
tevideo, where he led a workshop on the use of
resource inventories in ecosystem nisk assessment
and environmental protection; conferring with various
scientists, and visiting institutions in Argentina the
week before and after the Congress. Boyle described
the conference as similar in scope to an Ecological
Society of America meeting. but expressed disap-
pointment that regional problems were not presented
within a framewaork that recagnized the international
nature of such problems.

Boyle met with Marta Balderiote. head of the Argen-
tine MAB committee, and her staff for discussian of
aciivities at Argentina’s four MAB sites. One of the four
areas - Parque Dostero del Sur— consists of a narrow
belt (30.000 ha) of Spartina marsh and dune commu-
nities of Celtis abutting the coast. This area. which
contains several smail towns. has been discussed as a
potential sister area with Cumberland Island NS for
comparative studies with U.S. NPS and MAB.

North Atlantic

The recently established NPS Coastal Research
Center at the Untversity of Rhode Island, a CPSU. now
is fully operational. Charles Roman, Unit Leader and
wetlands ecologist. along with James Allen {coastal
geomorphologist), P.A. Buckley (seabird and colonial
waterbird ecologist!. Howard Ginsberg (entomaolo-
gist/invertebrate ecologistl. and John Tanacredi (envi-
ronmental toxicologist:ecologist). form a diversified
NPS staff capable of addressing issues reievant to
coastal parks. Tanacredi, a Gateway NRA based sci-
entist. will commit 30 percent time to the coastat unit.
URI researchers. mostly serving in collaboration with
the NPS scientists as principal investigators, are
becoming actively integrated into numerous research
projects at North and Mid-Atlantic parks. Future collab-
oration with units of the Southeast Region is expected,
especialfly with respect to accelerated sea level rise
and related effects on coastal resources and pro-
cesses,

*

A two-day conference on Science and Resource
Management in the North Atlantic Region 1s being
planned for late Winter-early Spring 1991, in Newport
RI. A similar conference in 1387 {Amherst. MA) was a
great success and we are looking forward to providing
once again a forum for NPS and university research-
ers, resource management specialists, and superin-
tendents to interact. Piease contact Regional Chief
Scientist Mary Foley or URI/CPSU Leader Charles
Roman with recommendations for session topics.

R

Dr. Howard Ginsberg recently joined the Office of
Scientific Studies. He is duty-stationed at the URI/
CPSU. For the past five years. Ginsberg has been an
assistant research professor at Rutgers University with
a research focus on tick ecology and Lyme Disease.
Working in conjunction with the Rutgers Cooperative
Research Unit. his research focused on Fire lsland
National Seashore and other parks of the North and
Mid-Atlantic Region. In his new position, Howie wil
continue to pursue the ecalogy of insect-borne dis-
eases as well as focusing on biodiversiy issues.

Northern Spotted Owi
Is Threatened

in June, 1980, the USFWS designated the
northern spofted owl a threatened species
throughout its range under provisions of the
Endangered Species Act. The scientific basis for
this determination is presented in a corncise
report prepared by a 5-person “listing team” of
USFWS biclogists {Anderson et al, 1390).
Briefly, the USFWS team examined the habitat
relationships, poputation dynamics, rates of hab-
itat #agmentation, and the existing regulatory
mechanisms to protect the bird befare recom-
mending threatened status. In one particuarly
interesting comparison of owl occurrence and
reproductive performance they conclude that the
“... spotted owl habitat in protected areas le.g.
wilderness areas and parks] is too fragmented,
isolated, and poor in quality fo support a viable
population of northem spotted owls.” These inde-
pendent analyses support and expand inter-
pretations on the status of the ow! made earlier
by the Interagency Scientific Committee
(Thomas et al, 1990). They also underscore NPS
concerns that persistence of the birds in national
parks, particularty the mountain parks of Wash-
ington and Oregon, may depend upon retaining
populations outside.
Doug Houston, Research Biologist
Pacific Northwest Region
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Pacific Northwest

Dr. R Gerald Wright, Research Bioiogist at the NPS
CPSUatU-D. has been selected fraomth s regionto be
on the NPS Liaison Committee, established to facili-
tate communications with the National Academy of
Sciences Committee reviewing and evaluating scien-
tific research in the NPS.

*

After an early spring "stir” over sighting of an adutt wolf
in the arawdown of Ross Lake in the North Cascaces
National Park complex. automatic cameras were setup at
two locations within the Mozomeen area n the hape of
recording a walf visit to the bait 1which was roadkil ugu-
late parts). By mid-August the cameras were removed.
The camera crew had developed great photographs of
black bears, ravens. jays. mountain lions. and coyotes -
but no wclves, and no grizzly bears.

Meanwhile. several of the park staff {Ross Lake and
backcountry people} were trained in how to howl like a
wolf and how to recognize a wolf response. Howling
transects were being conducted in the area throughout
the summer.

v

In response to a lawsuit fied against the NPS by the
Sierra Club Legal Defense Fund. representing the
North Cascades Conservation Cauncil (also known as
N3C). the NPS is preparing an Environmental Impact

11

Statement (E{S} dealing with the concerns expressed
by N3C. The EIS 1s examining frewood management.
land protection. franspartation, wiiderness, sand. roc<
and gravel extraction sites and uses. and management
alternatives for the Stehexin River

Will the elk in Olympic NP persist over time? That's
‘he question constituting the title of an article by Doug-
las B. Houston. Ed G. Schreiner and Bruce B Moor-
headof Olympic NP and K.A Krueger of Bellevue. WA
in the Naturai Areas Journal Vo 1015 1990, pp 6-11
Recent studies of elk iCervus eiaphus, distribution,
density. wle habits. and vegetation relationsnips sug-
gestthat migratory subpopatations along the east side
may be vulneradte because of therr low numbers and
increased urbanization of winter ranges outside the
park. In contrast. subpoculations along wes! side
drainages that winter in ran forests are thought to be
comparatively secure.

Adraft final report an the Crater Lake hycrothermal
research begun in 1986 at the behast of Congress (see
Park Science Spring 1983) :s due September 1990
fram Drs. Jacx Dymond and Robert Coller — two
oceancgraphers from QOregon State University. who
developed a research plan 1o examine the 1ake floar for
hydrothermal act vity. The repcrt. cesc b ng th-ee
years of dramat - anc inlensive research, wl gu
through scientific peer review. after which the Secre-
tary of the Interior wik use to 1o prepare s report 1o
Congress on the presence or absence of signficant
thermal features in Crater La<e NP.

Alaska Region

Recent personnel changes in the Reg.on's Natara
Resources staff g ves us the follow.ng field area 1 ne-
Jp: Bening Lanc Bridge, Rich Harris: Glacier Bay. Mark
Schroeder: Katmal, Janis Meldrum ana Ron Squoh
Kenai Flords, Bud Rice: Gates of the Arctic. Judy
Alderson: La<e Clarx, Joe Fowler and Tranee Pau
McLaughiin, Northwest Aias<a Areas. Lee Anne Ayres
ana Jim Peterson Wrangel-St. Elias. Russ Galipea.
and Bl Rowdy. Yukon-Charley Rwers. Steve Ui a1
Panny Knuckles: Regional O¥ice. Trange Sue M.[s

Two radio-collared walves 1olus possib y more tha
were not col aredi were killed in a snow avalanche n
Denali. The collars permitted cetect on of this incigen:
of nature ntheraw. andrecovery of the carcasses. The
wolves were collared as part of an ongong study under
PI. Dave Mech. FWS.

Episod ¢ eruptions of Nationa: NaturaiLancmark Mt
Redoubt have created a nu sance 'n Southcenta
Alaska s'nce early winter. with portions of the andrark
in the form of ash disrupting arline service and gener-
ally dirtying the landscape. This spring when te e
meted out of 45-mile-long Lake Clark. in Lake Ciark
NP and Preserve. the water - instead of its usua
springtime deep turquoise color — was clouded with
ash, makng it logx mare ke t does at the end of 2
summer, as a result of glac ai silt. The redoubtable Dr
Bot Stottlemyer, who has studied the 1ake. was sum-
morned for a prognos.s.

Continued on page 12






GLOBAL
CHANGE

The greenhouse effect is real - a natural function of
various consfituent gases in the atmosphere that hmit
the raciation of heat energy from the Earth to outer
space. Witheut the greenhouse effect. the Earth's sur-
face would be about 60 degrees C cooler.

The overarching indicatar of global change is a per-
sistent trend toward worldwide climate change that
goes beyond so-called normal variation and that
seems likely to lead o intensified and unpredictable
events in nature,

The concern of the world's governments and the
scientific community 1s manifest in unprecedented
basic research initiatives 1o delect. understand, and
predict giobal change. These initiatives involve an
expanding network for cooperation in setting research
pricrities and objectives and gathering. sharing, stor-
ing. retrieving, and utilizing relevant data. US. par-
ticipation in these initiatives is backed by a substantial
budget for global change research (see Table 1).

The greenhouse effect has become an issue of
global concern because

+ the cumulative effects of human {anthropogenic)
influences in increasing the concentration of green-
house gases appears 10 be either causing climate
change or accelerating natural cycles and trends, and

+ these changes seemto be occurring at a rate 10 to
60 times faster than any known previous climate
change.

The evidence so far shows the Earth to have
warmed about 0.5 degree C (about 1 degree FYin the
past 100 years. Aithough a number of periods cf both

October 1990

e

This special section discusses potential
Impact and Implications for the NPS

-

LAND

ATMOSPHERE
y

HYDROLOGICAL

BIOGEOUHEMICAL
CYCLES

WALSAS ALVIAIT) dHL -
A0 S1L3dSY TVIISAHd

BIOLOGICAL ASPECTS OF []
THE EARTH SYSTEM

e

OCEANS

[

!

crpeeat omal Tiecsprere Biospere P'Dgram"\e]

f

Word Chrate Qesearf:t- p'ogr-avm'f‘e ~

Linkages among biological, chernical and physical processes critical to our understanding of global change on a
decade-to-century time scale. Arrows refer to the seven first research priority questions as descrited in The IGBP

Global Change Report, #12, 1990.

cooling and warming took place during thattime. the six
warmest years on record all have occurred within the
pastdecade. The Earth now is warmer than at any time
in recorded history.

If global warming is in facteccurring. the actual mean
temperature increase involved will not be the primary
focus of concern for natural resource managers.

Rather, it will be the magnitude, frequency, geographic
extent, and duration of the climatic *events” - the epi-
scdic events of wiidfire, hurricanes, drought. efc. - that
could accompany even a modest overall warming.
These are the kinds of events that are known to cause
significant changes in ecosystems. These changes, if

Continued on page 2

Table 1: FY 1990-1991 .S, Giobal Change Research Program Focused Budget  (Dollars in Millions)
Focused Program Total Budget Cllirr)g?c[;c Sﬁs};ﬁo_ Binlg)c:)::;:?scal Ecgrll(r’jgiml Dsy!:ls;ﬁlr?css Eal’;’{lisslsicm lnii?lfﬂns S;rlifg:‘: lnfslﬁzlrces

FY90 FYY1 | FY®D FY91 |FY®0  FY91 | FY® FY9L | FY90 FY91| FY% FY91| FY90 FY91| FY90 TFYS1
Agency Tolals 659.3 10341 [ 2917 4615 [198.7 2658 | 90.2 178.6 77 191 48 150 | 574 809 88 112
DOC/NOAA 180 870 | 132 616 33 1358 00 49 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0
DOE 500 660 | 320 440 7.0 9.0 9.0 10.0 00 0.0 2.0 3.0 0.0 0.0 00 0.0
DOI 133 437 49 122 0.8 2.0 09y 103 24 8.0 09 53 34 5.9 0.0 0.0
EPA 132 260 10 13 2.5 3.1 9.7 196 0.0 0.0 0.0 0.0 00 00 00 0.0
NASA 4886 661.0 | 2214 3025 |1622 1983 [ 510 90.0 00 00 0.0 00 | 4717 630 6.3 72
NSF 550 103.0 | 168 298 | 202 322 35 85 45 9.0 1.2 5.5 63 120 2.5 6.0
USDA 212 474 14 21 2.7 77| 161 153 03 11 0.7 12 0.0 0.0 0.0 00
Scienulic Objecuve
Observalions 137.2 2550 | 89.1 1489 | 172 389 | 141 196 0.0 0.2 0.0 227 131 208 3.7 44
Dawa Management | 652 1294 329 64.0 212 347 5.5 17.7 0.5 22 04 10 38 88 09 10
Understanding 4097 560.0 | 1431 2003 [148.1 1762 | 65.5 103.2 61 131 2% 106 | 405 S0l 3.5 6.5
Prediction 472 897 | 266 483 | 122 160 5.1 18.1 1.1 3.6 1.5 1.2 0.0 1.2 0.7 1.3

The Assistant Secrefary of the Interior for Fish. Wildiife. and Parks is the Departmental overseer of the NPS Global Change Program, which s headed by NPS Assistant
Director for Natura! Resources Eugene Hester The Global Change Program organizational chart is available from the Regional Chief Scientists and from the new Washington
Office Global Change Program Coordinator, Pete Comanor. (See bio. page 8.) (Table: From USGC Research Program Report for £Y 1991, pp. 158-19.)



and when they occur. will define the new limits within
which resource managers will have to operate.

Circumstantial Evidence

The evidence on the climatological effects of
anthrapegenic increases in carbon dioxide. methane,
nitrous oxide. chloroflugrocarbons (CFCs), and sev-
eral minor greenhouse gases is circumstantial. But
mosl giobal circulation models (GCMs) indicate that,
with an equivalent doubling of CO2 fevels by mid-21st
Century. the average global temperature can be
expected to increase by 3 1o 5 degrees C (510 9
degrees Fi (Intergovernmental Panel on Climate
Change. May 2.1390). The probability of anincrease of
this magnitude is subject to considerable debate.
although even conservative authorities concede it at
least a 50-50 chance — a probabilily level that, from a
poficy perspective, warrants significant concern,

In addition to the direct effects of climate change. an
accelerated rise in sea level is expected as a result of
warming-induced expansion of the oceans and paten-
tial melting of polar ice. According to the IPCC Report
(referenced above):

"By 2030. even if greenhouse forcing increased no
further. there would still be a commitment to a continu-
ing sea level nse for many decades and even cen-
tures. due o delays in climate. ocean. and ice mass
respanses. Sea Jevel would go on rising from 2030 to
2100 by as much again as from 1990 to 2030. due to
the effects of pre-2030 greenhouse gas increases
alone.” (See Figures. p. 7)

Changes much larger than those suggested by the
GCMSs have occurred many times in the Earth’s geo-
logic history and no doubt are lkely 1o occur naturally
sometime in the planetary future. However. never in
numan recorded history have such global climatic and
related changes occurred at the rate projected and
with the degree of human invclvement that 1s now
being investigated.

Uncertainties Abound

Many uncertainties cloud our predictions. particu-
larly with regard to the timing, magnitude. and regional
patterns of climate change. These uncerlainties stem
particularly from our incomplete understanding of:

+ the sources and sinks of greerhouse gases, which
affect predictions of future concentrations:

+ the role of clouds, which strongly influence the
magnitude of climate changes:

« the role of the oceans. which influence the timing
and patterns of climate change:

+ the role of polar ice sheets. which affect predic-
tiors of sea-level rise.

These dynamic earth system processes are par-
ua’ly understeod. Proposed research will reduce the
dncertainties, tut the complexity of the overall system
means that surprises cannot be ruled out. particularly
with regard to nataral systems.

Potential Management Problems

The potential ecological effects of 2 3to 5 degree C
annua global warming projected to occur by mid-21st
Century were discussed in the Conference on Conse-
guences of the Greenhouse EHect for Biological Diver-
sity. organized by the Worla wildlife Fund and cospon-
sored by the NP5 and cther agencies in October, 1988,
The Conterence provided a valuable summary of the
xings of effects likely to be of special interest to natura!
resource managers.

Some notab e examples include changes in timing
anc rates of snowmett. and associated effects such as
acid pulze: and changes in the frequency of hur-
rcanes. witn reduced productivity of mangroves and

Carbon Dioxide 55%
Methane 15%

- Nitrous Oxide &%

[:] CFCs 24z

The contribution from each of the man-made greenfouse gases to the change in radiative forcing from 1980 fo
1650. The contribution from tropospheric ozone may also be significant but it is difficult to quantify.

GLOBAL WARMING POTENTIALS OF
GREENHOUSE GASES RELATIVE TO CO,

Time Horizon

20 yr.
Carbon dioxide 1
Methane 63
Nitrous oxide 270
Chioro- 4100-
fluorocarbons 7100

100 yr. 500 yr.
1 1
21 9
290 190
1500- 510~
7300 4500

{Figures are best estimates calculated on basis of present day atmosphere.)

other hurricane-influenced ecosystems. For some
plant species. the direct effects of rising levels of CO2
in increasing the rate of photosynthesis {the so-called
“CO2 fertilization™ effect) and reducing evap-
otranspiration could be significant, with potential rami-
fications at the ecosystem. biome. and biosphere lev-
¢ls. Robin Graham. Monica Turner. and Virginta Dale
have provided an excellent overview of the state of
xnowledge of the effects of CO2 and climate change
onforests in the September 1990 issue of BioScience

There may be major shifts «n distribution of common
forest trees. Preliminary research indicates that the
range of such important deciduous forest species as
sugar maple. beech. yel cw birch, and eastern hemlock
might have to shift 500 km northward under globa!
warming. with accompanying extinction throughout
much of their existing ranges. Failure of reproduction in
areas outside a species climatolog.cal limits is lkely to
be an early sign of change.

Targets of Heat Stress

Animals that require multiple habitats for compieting
their ife cycles, such as amphibians and migratory
birds. could experience significant siress. Heat stress
could affect the survival of embryos of ground-nesting
birds, animals such as pocket mice that burrow under-
ground 1o reduce heat loads. and cold-blooded spe-
cies. such as many desert lizards. with distributions
determined by temperature. It also could encourage
increased aggression. compelition. and cther behav-
ioralimpacts on many animais. Natural shifts in ranges
may be especially difficult for animals with fow fecun-
dity or low natural rates of dispersal. Animals known o
be subject 1o temperature-induced swilching of sex
ratios, such as some turtles and geckos. could be at a
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particular disadvantage.

Species relationships, such as plant-herbivore inter-
actions. and the distribution and abundance of para-
sites couid change. The possibility of rapid proliferation
of species, including disease organisms. able to
invade habitats affected by climatic stress and related
disturbances. such as wildfire. is a major concern.

A Letter To The Parks

The list of ecological resources and regions fikely 10
be especially vulnerable to the eflects of climate
change reads like a letter to the National Park Syster:
Arctictundra, and boreal forests: alpine. subalpine and
relict commurities: western foresls; coastal lagoons,
marshes, and coastal barriers: coral reefs: and many
populations of endangered. threatened. rare. and
endemic species. GCMs are in general agreement that
the magnitude of global warming is likely to be greater
at high latitudes and in mid-continental areas. In North
America. these are areas where the National Park
System is particuiarly well represented.

Alarge inventory of the nation’s cuftural resources
also is potentially at risk from the effects of gigbal
change. Sea level rise could threaten lighthouses,
coastal fortifications, archaeclogical sites, and other
cultural resources in coastal areas. Rising groundwa-
ter tevels could result in structural damage to founda-
tions of historie structures in affected areas. Increased
precipitation in arid areas would adversely affect
adobe and other chmate-sensitive materials.

Overall. the ecological and cultural heritage
included in the Nationa: Park Systam, by any measure,
ranks high on the list of resources at risk from the
affects of global change.

Continued on page 7



NPS Biogeographical Research Areas
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This map fllustrates the location of the 11 biogeographic areas selected for inclusion in the FY 1997 Global Change Research Program. They are numbered as follows: 1,

Colorado Rockies; 2. Florida Keys: 3, Glacier National Park Area: 4, Great Basin, 5, Northwest Alaska: 6. Olympic Peninsuia; 7, Ozark Highlands: 8, Sonoran Desert: 9,
Southern Blue Ridge: 10. Southern and Central Sierra Nevada, 11, Western Lake Forest. Number 12 indicates the location of the coastal barrier thematic program.

Because we are amanagement agency and must manage in
a biogeographic context, the NPS has adopted a bio-
geographic approach to its global change research tasks.
Each of the biogeographic areas selected to prepare Global
Change Operations and Conceptual Research Plans will build
a program that addresses the basic scientific questions posed
by the U.S. Global Change Research Program while also
providing the basic understanding needed to develop adaptive
management policies and programs.

Each of these programs will encourage interdisciplinary and
interagency cooperation within the biogeographic area, as well
as cooperation with research programs in other biogeographi-
cal areas and internationally on particular research themes.
The thematic initiatives, which will be identified as the long-term
program matures, will provide the basis for NPS scientific
leadership.

Please turn to page 4.













The NPS Global Change Research Program

Tounderstand and address global change eflects on
ececsystem processes. and related effects on species
distributions and Iife cycles, will require unprecedented
cooperation al many levels: interdisciplinary coopera-
tion among gtobal change researchers: among
research. educational. and management specialists in
participating NPS areas; between these NPS special-

By Bill Gregg, MAB Coordinator for NPS

ists and others in the same biogeagraphic area; and
among specialists in different biogecgraphical areas.
inciuding a strong emphasis on building international
linkages. To foster the required multi-level cooperation.
the NPS adopted the biosphere reserve model for
developing its long-term global change research pro-
gram.

in this model, a biogeagraphic area, defined on the
basis of physical and biciogical factors and human-
environment interactions, provides the gecgraphic
framework for developing cocperative programs. Each
biogecgraphic area contains from one to several NPS
units as core research areas that will serve as the
Continued on page 8

Continued from page 2

Policy Implications

Areading of the pessible consequences of GGC will
suggest immediately to resource managers the dras-
ticalty changing nature of their responsibilities and
tasks in the decades ahead. Paolicy issues, both near-
and long-term. raise some interesting questions. The
NPS will be concerned in anear-term context with such
questions as:

{1) Under conditions of rapid habitat change. should
NPS change its management philosophy of minimal
interventicn?

{21 How should climate uncertainty be incorporaled
into NPS planning activities?

{31 Should NPS become a more active cooperatar in
maintaining ecosystems outside park boundaries?

{41 What should be the NPS role in generating scien-
tific information for detecting. understanding, and pre-
dicting global change effects?

{51 To what extent shouid NPS educate the public on
the effects of globai change?

Longer-term policy issues give rise to a different set
of questions:

(1) Should NPS adopt a policy of active vegetation
management?

[2) Under what conditions shouid NPS parlicipate in
national or international efforts to rehabilitate
degraded ecosystems?

{31 To what extent should NPS encourage ex sity main-
tenance as a means of perpetuating native species?

{4) Under what conditions should the NPS intervene to
prevent. mitigate. or lessen the effects of sea level rise?

{5) To what extent shouid poiential sea level rise and
climate change be considered in NPS land purchases
and boundary modifications?

How Does The U.S. Fit Into
the World Research Picture?

The U.S. Gickal Change Research Program is coor-
dinated by the Working Group or. Global Change of the
interagency Committee on Earth and Envircnmental
Sciences (CEES). The overallgoai of the U.S. Program
1s lo “establish the scientific basis for nationai and
international pelicymaking relating to natural and
human-induced changes in the global Earth system.”

inthe executive summary of Our Changing Planet:
The FY 1991 Research Plan of the U.S. Global
Change Research Program, the CEES underscored
the Administration’s commitment to improving our
understanding of the process and imphcations of
global change:

“Recognizing the profound economic and social
imglications of responding to global environmental
changes. the President has set in mation a compre-
hensive process designed to continue U.S. leadership
on this issue. This includes an accelerated. focused
research effort: active participation in international col-
laborative efforts intended to cufminate in a Frame-

work Climate Convention: and a comprehensive
review of potential policies and their implications.

“As the research component of this process. the U.S.
Global Change Research Program 15 designed to
reduce key scientific uncertainties and o develop
more reliable scientific predictions. especially predic-
tions of changes in regicnal ¢limate, upon which scund
policy stralegies and responses can be based”

The CEES has struciured the U.S. research pro-
gram around seven interdisciplinary science elements:

+ Climate and Hydrologic Systems

+ Biogeochemical Dynamics

+ Ecofogical Systems and Dynamics

+ Earth System History

« Human Interactions

+ Solid Earth Processes

+ Solar Influences

The CEES has established technical Task Forces to
coordinate interagency programs under each science
element, and additional task forces tc coordinate
activities in the areas of modeling. data management.
international coordination. industry and global change
science. cutreach and communications, and educa-

tion and training. NPS specialists are participating cn
11 of the CEES Task Forces.

NPS Research Categories

The Nationa! Park Service will be conducting global
change research within four of the seven interdisciplin-
ary science elements designated by the CEES.

Under Ecological Systems and Dynamics, the NPS
will conduct studies to understand the glebal change
interactions at the population, community, watershed
and landscape levels.

Under Earth System History. NPS will be conducting
a variely of paleostudies 1o pravide evidence of past
climate change and its effects.

Under Human Interactions. our resource ethnogra-
phy program will fock at the effects of climate change
on subsistence and other ecosystem uses of native
and other small-scale socielies.

And finaly, under Solid Earth Processes, we will
study the dynamics of coastal systems as affected by
sea level rise and changes in the frequency. intensity.
and tracks of coaslal storms. with emphasis on NPS
coastal barriers.
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Research Program

{Continued from page 7)

prmary NPS sites for developing cocrdinated long-
lerm interaisciplnary research programs. The core
research areas are either designated units of the
UNESCO's international Network of Biosghere
Reserves. currently under study. or ere considered
potentially suitable for designation.

Contributing Areas

In addition to the core research areas. other NPS
un#ts .n the biogeographic area will serve as contribut-
ing areas. The contributing areas will provide study
opporiunities by virtue of additional data sets through
coopetative menitoring and research, and from natural
or cultural resources not present in the core researcn
areas. The participating NPS units in each bio-
geographic area will develop their research programs
to address the scientific priorties identified by the
CEES in the U.S. Global Change Research Program,
while also providing the basic understanding needed
to develop adaptive management poiicies and pro-
grams.

Each program will encourage interdisciplinary and
interagency cooperation within the biogeographic
area, as weil as cooperation on particular research
themes with other biogeographical areas and interna-
tionally. These interregional and international thematic
initiatives. which will be identified as the long-term
program matures. wili provide the basis for NPS scien-
tific leadership in the gicbal change program.

The Review Process
The NPS Global Change Program is based on a
process of concept development, program formulation,
development of research proposals. and progressive
strengthening of operational capabilities in participat-
ing field units. The NPS process relies strongly on
review of the program and individual research pro-

The Invisible Present

“All of us can sense change - the reddening
sky with dawn's new #ght, the rising strength of
lake waves during a thunderstorm, and the
changing seasans of plant flowering as tempera-
ture and rain affect our fandscapes. Some of us
sea longer-tenm events and remember that there
was less snow last winter or that fishing was
better a coupte of years ago, Bulitis the unusual
person who senses with any precision changes
gcourring over decades. At this ima scale, we
are inclined to think of the world as static, and we
typically underestimate the degree of change
that doss occur. Because we are unable directty
1o sense slow changes and because we are even
more limited in our abilities to interpret their
cause- and-effect relations, processes acting
over decades are hidden and reside in what f call
the invisible prasent. ®

John 4. Magnuson, in BioSciesice
Juty/August 1990, p. 495

posals by NPS and ouiside specialists using key CEES
criteria (relevance to global change program cbjec-
tives, scientific merit, readiness, linkages, enhance-
ment of existing program research). Higher level
reviews of the NPS program by the Department of the
interior and the CEES Working Group on Global
Change will also use these criteria and will facilitate

The Invisible Piace

“..lack of historicai perspective can place
short-term studies in the ‘invisible present,’
where a lack of temporal perspective can pro-
duce misleading conclusions. Similarly, the
broad significance of research results from a
particular site is difficult to interpret if the site’s
context in space {e.g. location within region-
scale variation in disturbance regime and
lemperature-moisture conditions) is not under-
slood. In this sense, an isolated research site
may reside in an ‘invisible place’ where the sig-
nificance of results is unclear”

Frederick J. Swanson and Richard E. Sparks

in BioScience. July/August 1990, p. 502

coordination among Departmental bureaus and with
other agencies. These reviews will maintain a high
degree of accountability within the Global Research
Program.

The NPS global change program began with the
Secretary's esfablishment of the Departmental Work-
ing Group on Global Climate Change {DWGCC) in
November 1988, to provide a framework for inter-
agency cooperation in response to CEES priorities. In
early 1889. the DWGCC asked each bureau to identify
ongoing research programs relevant o the U.S. Global
Change Research Program. Bureaus were asked to
provide information on “"focused™ programs targeted
and justified to address global change research
issues, and “contributing” programs relevant to global
change research but justified on other grounds.
(Focused programs are funded as compaonents of the
interagency U.S. Global Change Research Program;
contriuting programs are funded through other
s50urces),

Through the Department’s initiative, the CEES rec-
ognized 17 NPS programs under 5 science elements
as contribuling programs in the FY 1990 U.S. Global
Change Research Plan, published in July 1990. The
initiative established the relevance of NPS and other
bureau research programs to the glabal change
issues. and provided the opportunity to develop a
focused program.

Coordinator Appointed

The NPS Director appointed Eugene Hester. the
Associate Director, Natural Resources {ADNR}, as the
responsible NPS official for developing the NPS pro-
gram. Dr. Hester designated Dr. William Gregg. the
Service's Man and the Biosphere Program Coordina-
tor, to coordinate technical aspects of the NPS pro-
gram within the Service and with the Department and
various CEES scientific Task Forces. Dr. Gregg served
in this capacity until the appointment of Peter Comanar
as full-time NPS Global Change Coordinator in August
(see p. 6).

Through an informal network of WASC and field
scientists. the NPS developed proposals for a cooper-
ative integrated program of ecological research in
selected biogeographic areas, to serve as the major
NFS program emphasis. and a small thematic pro-
gram 1o study global change effects on coastal sys-
tems. The “integrated studies™ proposal called for ini-
tiating research in 12 biogeographic areas in FY 1991
and the addition of two biogeographic area programs
annually until achievement of the full performance tevel
of 20 biogeographic area programs in FY 1995

As a result of the coordination between the Depart-
ment, the CEES, and the OMB, the programs were
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included, albeit at a somewhat reduced funding level
(83 million and 26 FTEs™. in the President's FY 1931
budget request to the Congress.

In February 1990. following release of the Admin-
istration's budget request. the Director announced the
NPS Globat Change Research Program: autharized
an NPS program commitiee to pian. coordinate. and
oversee the program: and invited parks interested in
being censidered as cere research areas to prepare
statements on their research capabilities and interests
in globar change research,

The Seiection Process

NPS units representing 27 bicgeographic areas pre-
pared written statements. which were presented orally
to the program committee and a group of outside
reviewers at a workshop in New Orieans in May. Based
on the review group's comments and the program
development considerations. the NPS Glabal Change
Program Committee {GCPC) recommended. and the
ADNR approved the recommendation, that NPS units
in 11 of the biogeographic areas be invited to prepare
Global Change Operations and Conceptual Research
Plans {GCPs for participation in the NPS Integrated
Studies program, and that planning also be intiated for
thematic research initiatives on the effects of global
change on coastal barriers and glaciers. Each park
that submitted a proposal received feedback from the
peer reviewers and the program committee for consig-
eration in preparing their plans or, for the areas not

Contributions of
Long-Term Research

“Research with an extended time perspective
is crucial it one accepts the premise that long-
term phenomena have a central role in ecologi-
cal science, Such studies are uncommen
despite this obvious need and repeated evi-
dence of the misleading naturg of shori-term
research. Factors contributing to the rarity of
lang- term studies include difficulties in abtaining
sustained financial support and in providing can-
tinuing feadership.”

Jerry Franklin, Caroline Bledsoe, and
James Callahan
in BioScience, JuiyfAugust 1990, p. 509

selected, in deciding whether to revise their concept
statements for consideration in the planning and
review process for the FY 1992 program cycle.

Plans for the FY 1991 programs are due to the ADNR
by October 1. 1890. The plans will be reviewed by
outside scientists. In late October. the program com-
mittee meets in Seattie to review the plans and the
peer review comments, and to recommend personnel
and funding allocations for program operation and
which research concepts will be developed as fuli
research proposals.

Following the ADNR's approval of the Plans, the core
research areas with approved Plans will develop the
detailed research proposais and secure outside peer
review. Final proposals and accompanying peer
review comments must be submitted to the ADNR not
later than March |, 1991. The GCPC will then be asked
to review the research proposals and make recom-
mendations to the ADNR by late March, The ADNR will
select proposals and complete the allocation of GCP
funds by early April 1991,



information crossfile

Archeologist Robert S. Carr, who directs the non-
profit Archeological and Historical Conservancy in
Miami. FL, told Science News (July 7.1390) that the
nearly 40 “earthworks” dotting the landscape of south-
ern Flonda's interior may represent North America’s
earliest known fisheries. John Griffin, retired chief of
the NPS Southeast Archaeological Center in Macon.
GA. agrees with Carr's interpretation.

The prehistoric network of ¢ircular canals and
earthen mounds — most discovered by Carr since 1974
- date t0 as early as 450 B.C. Cthers originated in the
16th century. The carefully engineered structures indi-
cate that prehistoric hunter-gatherers inhagiting inland
regions of southern Florida developed socially strat-
ified societies based on fish harvesting. according to
Carr. An agricutiural way of life generally is thought to
be essential to the rise of social classes. but
anthropoiogists have long noted that Indians along
Florida’s southern coast developed all the trappings of
stratified societies although they hunted and fished
instead of planting crops. Carr suggests that their
social elite coordinated censtruction of fish harvesting
sites.

An invention about to be tested at sea promises a
view of marine life that until now has been hidden
beneath the waves, according to newswire reports that
moved around July 19, 1990. The system combines
newly developed sonar technigues and advanced
computer grocessing to produce three-dimensicnal
images of ocean ammals and their activities.

Jules S. Jaffe of the Scripps Institution of Ocean-
ography in La Jolla. CA. inventor cf the system, nas
received a federal grant to test 1t at sea as part of a
large-scale research program called Global Ocean
Ecosystem Dynamics. He expects it to provide
researchers with a better understanding of marine ani-
mais as they react o one another and lo environmental
changes.

\‘**

While the Northern spotted owl and the timber indus-
try square off against each other in the Pacific Norih-
west, a 3-pound rodent known as the Mt. Graham reg
squirrel is holding up construction on Mt. Graham of
seven large telescopes - the dream of astronomers at
the University of Arizona in Tucson in collaboration with
the Vatican and the Max Planck Institute for Radi-
oastronomy in Bonn, Germany. The clarity of view and
isolation from light poliution have crompted astrono-
mers to call Mt. Graham one of the premiere US.
outposts for observing the heavens.

According to a report in the July 7. 1990 issue of
Science News. the General Accounting Office (GAQ)
nas found “serious flaws” in a 1988 report by the
USFWS. which concluded that Mt. Graham’s Emerald
Peak is one of two "reasonable and prudent” sites for
the telescopes. Although GAQO has recommended
updating the report. confusion exists as to who ¢an
order such an update. under the Endangered Species
Act. According to the Act. only the USFS can order
such an update. Meanwhile, if delays continue. the
University frets that its partners "may pull out”

In 1988. Lois Winter. an NPS interpreter. opted to
take a two-year leave of absence fo return to graduate
school and complete a two-year NPS field research
project aimed at bridging the communication gap that

she felt exists among NPS interpreters. resource man-
agers, and researchers.

In April, 1990, she wrote an article on the subject that
has been accepted by the NPS's Interpretation. She
did her work with the help of 2 Horace Albright research
grant and earned a Master's in Wildlife Conservation.
Her field research was at Acadia NP.

Her four recommendations. {the guidelines for
accomplishing them appear in her lnterpretation arti-
cle) are:

1. Designate a “research liaison” in the Interpretive
Division of each park, with the formalizec duty of forg-
ing an eftective link between resource managers.
researchers, and interpreters.

2. When drafting research proposais. Regional
Office Science Divisions should incorporate specific
requirements 10 assure that park interpreters have
access to important information from researchers.

3. Because research may have significance in parks
other than the one where it was carried out. every
Regicnal Chief of Interpretation shouid stay in louch
with the Region’s Chief Scientist. By maintaining a
basic awareness of ongoing nationwide NPS research.
the Regional Chief of interpretation can alert each
park’s “research ‘izison” of polentially retevant
research eisewhere in the NP System. The liatson
persons in the parks can pursue worthwhile leads by
communicating cirectly with the appropriale parks.

4, To emphasize its impartance. incorporate a sec-
tion in the Statement for Interpretation detailing inter-
esting research results and describing progress and
stumbling blocks in establishing and maintaining the
interpreter-researcher connection,

Lois suggests that “only when visiiors understand
the critical problems that threalen park resources can
we expect them 10 play a role in minimizing those
problems. Interpretation is a vital 100l in focusing atten-
tion on resource issues the confront the parks.

s

“Black Bear Populalion Dynamics in Yosemite NP”
is the title of Technical Report #39. by Jeffrey A. Keay,
in the U CA Davis CPSU publication senes. The 138-
page documeri consists of 3 indendent papers written
for publication in scientific journals. plus a manage-
ment summary and speciiic recommendations for
Yosemite NP. Sex and age composition and reproduc-
tive rates of nuisance black bears fUrsus americanus)
were examined from 1984 through 1988 in Yosemite
NP to assess the effects of an intensive bear marage-
ment program. A matrix population mode! was used to
evaluate the relative importance of survival and
reproductive rates to population growth rate and age
structure and the population's ability to withstand the
impacts of intensive management.

Obituary

The Region is saddened to report the death of
John Dalle-Molle. for many years the Resource
Management Specialist at Denali NP and for the
last two years of his life at North Cascades NP.
Dalle-Molle, who died June 10, 1980, had a wide
range of specialties, including bear manage-
ment. fire management, natural resource man-
agement. revegetation restoration. subsistence
uses. and wildlife management. The Region wil
sorely miss his services.
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The Natural Areas Journal (Vol. 10 (2), 1990) fea-
tures an article dealing with A Synthesis Approach to
Research and Management Planning: The Concep-
tua! Development and Implementation,” by Allen Steu-
ter and Caralyn E. Grygiel of The Nature Conservancy
and Mario Biondini of the North Dakota State Univer-
sity's Animal and Range Sciences Department. Start-
ing from the premise that natural area management at
the landscape level implies an understanding of the
interactions among ecological forces. and that these
interactions can be befter understood by an a prior|
synthests approach during the development of a man-
agement pfan. the authors describe a stewardship
strategy for mixed prairte preservation. The synthesis
approach 1s used to restore the fire/bison grazing/
pocket gopher disturbance interactions to a grassland
ecosystem, starting with a conceptual madel of a natu-
ral area, and proceeding through a hypothesis that the
patch dynamics of grasskand ecosystems is a hier-
archicai process organized at different spatial and tem-
poral scales. Findings led to the conclusion that man-
agement actions that are independent of landscape
context will limit the siructure and function of the native
communities these actions strive to preserve.

B

People looking for new job opportunities are
reminded that the Student Conservation Association,
Inc.. of Charlestown. NH 03603, publishes a monthly
fisting of permanent, seasonal. and internship open-
ings 1 Its Job Scan magazine. The SCA phone num-
ber in Charlestown is 603/826-4301.

%

The discovery of a second marbled murrelet nest in
a stand of old growth timber in Oregon’s Coast Range
was made on July 12 in a Douglas fir tree on BLM land.
about 20 miles inland from the Pacific coast. The tree
was 4 feet in diameter at its base and more than 160
feet tall. according to the BLM. which announced the
find. Netson found the first Oregon nest on May 18. One
other murrelet nest - in Washington ~ brings 1o 3 the
total number of such known nests in the Pacific North-
west.

“Professors’ poor prose poses perplexing prab-
lem”is the headline on an L.A. Times-Washington
Post News Service story by Thomas V. DiBacco. a
historian at the American University in Washington, DC
and author of a high school history texibook. His
thesis: "increasing numbers of professors can't write
=

“Verbosity and pomposity” on the part of professors,
DiBacco writes, has lately been exacerbated by ‘mud-
dled prose” He oies this example. taken from a
learned statement on contemporary chailenges in
higher education:

“But having a focused purpose in mind helps it con-
tinually prioritize its goals and objectives within the
cross-currents of issues and new circumstances that
continually pound on it"

Anindividual who cannot write clearly fand serve as
a modet for his students) “is uneducated.” says
DeBacco. "no matter the credentials” He concludes
that professors would do well to haed the words of
Francis Bacon, who wrote in 1625: “Reading maketh a
funman. conference a ready man. and writing an exact
man.

e









Natural Resource Management
At Colonial National Historical Park

By Chuck Ratkind

Colonial National Historical Park (NHP}, estabiished
in 1930 to preserve the historic resources of James-
fown Island and Yorktown Battlefield, also possesses
significant naturai resources — worthy of an active nat-
ural resource management program. These include
extensive tidal and non-tidal wetlands {(about 2,000
acres), forest (nearly 8,000 acres), and open fields
{about 1,000 acres); 40 miles of streams and James
and York River shorelines, and rare, threatened and
endangered {RT&E) flora and fauna. Two sizeable
units comprise the park: Jamestown Island (1,500
acres) and Yorktown Battlefield (4,300). The units are
connected by a 23-mile parkway (3,600), and there are
four small, noncontiguous areas: the Cape Henry
Memorial, Swann's Point, Green Spring Plantation,
and Tindall's Point. Most of the park lies adjacent to the
James or York rivers.

In addition, various cultural resource activities
involve natural resource processes and technigues. In
the light of alf this, the park has joined with several
outside arganizations to conduct in-park research
aimed al insuring protection and proper management.
These include Virginia’s Water Quality Board. Depart-
ment of Game and Infand Fisheries, Natural Heritage
Program, and Department of Forestry; the US Geo-
logical Survey, the US Sail and Conservation Service,
the USFWS. Virginia Institute of Marine Science, the
College of Wiliam and Mary, and Hampton University.

With NPS Regional science and Air Quality Division
assistance, we are developing a management plan
that describes the park’s air quality related values and
recommends proposals for monitering of ozone, sulfur
dioxide and visibility; acid deposition and its impacts of
park structures, vegetation and aquatic environment;
and air pollution impact on vegetation. An air quality
bio-monitaring program will begin in 1991

Erosion Contral

Personnel from all park divisions have helped design
and implement management actions to control erosion
on numerous informal trails aiong the Yorktown blufs.
These blufis contain the remains of the British {1781)
and Givil War earthworks. Trails connecting the bluff
and the river have developed serious erosion problems
from social usage, combined with the natural sioughing
action of the bluffs. Management actions emphasize
the use of natural vegetation barriers. including the
planting of native bushes, no-cut zones for adjoining
open fields, reparing and expanding present fencing
and signing. Interpretive actions will include on-site
messages, new exhibits, public service announce-
ments to local TV and radio stations, press releases to
local and regional newspapers. and orientation for
park employees. Also planned is social science
research to determine who the trail users are and what
are their needs.

A fire management plan emphasizes suppression of
fires on park lands and stresses improved coordination
with adjoining fire fighting organizations.

The park is working with the State Forester. the
Agriculiural Extension Agent, and the new Regional
Soil Conservationist on a plan for environmentally and
economically sound management of the extensive
open fields in the park. Erosion control. weed control,
forestry practices, alternate mowing regimes. farming.

l
*

This distinctive art was created by Yorktown District interpreter Doug Thompson, to be used as the cover for the
park’s Resource Management Plan. The design integrates the significant cultural and natural resources of

Jamesfown Island and Yorktown Battlefield.

water quality management. al are being examined.

A change in the mowing regimes of open fields
around Yorktown Battlefield and Colonial Parkway has
meant that a number of intensively mowed fields now
will be maintained as tall grass fields. It is expected that
this will help reduce the number of Hllegal paths along
the Yorktown Bluffs and earthworks. Some fields wil
be mowed only once a year. Across one field, a path
will be mowed to permit easy visitor access from the
Yorktown Visitor Center to British Redoubt #3. The
mowed path can be changed periodically to limit
impact to any one area of the field. Another expected
bonus from curtailed mowing will be the abundance of
wildflowers it will allow. This selected mowing regime.
subject to adiustment. may be extended along the 23-
mile Colonial Parkway. providing improved erosion
control aleng the James and York rivers, which flow
nto Chesapeake Bay.

RT&E Flora and Fauna Survey
The State of Virginia's Natural Heritage Program is
conducting an RT&E flora, fauna, and critical natural
community survey of all NPS areas in the state. The
agala thus gathered wilt aid park planning and manage-
ment efforts to preserve biological diversity. Also the
16

study will recommend guidelines for management of
the RT&E species and critical habitats of the park. Next
10 Shenandoah NP. Colenial has the highest number of
RT&E species of any NPS site in Virginia.

The Cartographic Computation Lab at NC/State/U is
assisting the park in developing a Geographic Informa-
tion System. Aerial {winter, true color) pholographs
taken in 1989 are being interpreted and digitized in
develocping the following themes at a scale of
1:12,000: Current vegetation, wetlands. streams,
ponds, earthworks. roads and trails, and adjoining land
ownership use types (residential, military. commer-
cial).

These data bases are being used to (1} identify fire
management units and prepare fire fuel and National
Fire Danger Rating System models. (2) compare his-
toric and current vegetation patterns, (3) prepare park
boundary maps delineating adjoining lands that could
be developed under the Chesapeake Bay regulations
andtheirimpact on the park viewshed, and (4} develop
environmental assessments and aid in the review of
adjoining fand use proposals.

Water Resources Management Plan
We are working with the Regional Chief Scientist,



Vegetation Management in Great Basin NP

By Raymond Jaindl, Lee Eddleman, William Brock and Boyd Byelich

The Great Basin province is a mixture of high desert
basins alternating with a series of nearly 200 isolated,
long, narrow, ncrth-south oriented mountan ranges
created by majer block faulting. Great Basin NP
[GRBA). in the South Snake Range of east-central
Nevada, rises nearly 8 000 feet from the valley floor to
the top of 13.063 foct Wheeler Peak It contains a
diversefiora, ranging from desertto arctic alpine above
tree line.

Many of the potential natural communities found in
the Great Basin Province were a complex of plant
community types. the resuit of disturbances such as
fire and drought, These events were cyclical, with natu-
ral successions occurring during inferims that varied
from 40 1o more than 100 vears, depending on the
commurity By the early 1880s. livestock grazing was
being introduced to the Province on a first-comre. first-
served basss, with no restrichons t¢ prevent overgraz-
ing. Fire. believed 10 be a naiural component of many of
the potential natural communities in the Great Basin
Province, was greatly reduced during this pericd
because the fine fuels (grass) needed to carry fire were
removed by grazing. Consequently, plants susceptible
to fire but not used as livestock forage established and
expanded their ranges

Livesiock numbers in Nevada have declined from a
high of 1.2 million sheep and 500,000 cattte 1n 1918 to
93.000 sheep and 383.000 cattle today. The fire-
carrying fuels have mncreased with the decline in live-
stock numbers and with improved rangeland manage-
ment. However, a continuing policy of fire suppression
has essentially eliminated fire.

Continued from page 16

the NPS Water Resources Division, Virginia Poly-
technic Institute. and State University Water
Resources Research Center to develcp a parkwide
water resources management pian, The plan will {1)
complete the delineation of park non-tidal wetlands
and prepare computerized maps. (2} prepare a hydro-
iogical overview of the park. {3) conduct a literature
review of research, menitoring. and mitigation actions
that cover or impact park lands. (4) review and recom-
mend approaches for the park 10 interact with present
and proposed research. monitering, and mitigatron
projects in and adjacent to the park, and {5) review
existing baseline data on park water guality. preparing
recommendations for additional baselne nventory
and monitoring needs for research

Some of the water quality issues of concern include
(1) water quality — groundwater and surface waters.
wells. and public water supply systems: {2} erosion and
sedimentation problems — involving shorelines, rivers.
streams, farming practices, trails, roadway drainages.
and urban development. {3} underground storage
tanks. septic tanks, and wells. both active and inactive;
{41 recreational use and impacts — nature and severity:
and (5) determination of actions the park should take
under mandates to protect and prevent degredation of
park wetiands.

The park faces complex environmental. visitor use.
and cultural resource managemenit challenges and we
are working to develop an active management pro-
gram that takes into consideration all the interrelated
natural ang cultural resources of which we are the
stewards.

Rafking is Natural Resource Specialist at Colonial
NHP He can be reached at FTS 827-8050 or (804
898-3400.

GRBA was established to ilustrate and preserve a
portion of the Great Basin physiographic pravince.
GRBA also is charged to provide for continued live-
stock grazing. Integrating livestock grazing into a pres-
ervation management strategy demanded a research
study to evaluate the rangetand resources of the Scuth
Snake Range. from which a comprehensive range
managemant program will be developed.

in 1988. in cooperation with the Department of
Rangeland Rescurces at Cregon State University,
GRBA began a 2-year range resource analysis. This
study is also being used to verify, refine. and improve
the vegetation class-fication and mapping effort of the
NPS from LANDSAT imagery. Evaluation of rangeland
resources inciudes a survey and description of the
present plant communities in the park. analysis of the
past status of these communities, and a prediction of
futdre development under various management strat-
egies. Following is a preliminary lock at the resource
evaluation after the first summer’s fietd seascn.

Methods

The study area. in the South Snake Range. covers
roughly 253.000 acres Of this. approximately 4,000
acres is private iand. 70.000 acres is managed by
BLM. 99,000 acres by USFS. and 77,000 acres by
NPS.

Reflectance values in fouwr bands from a June 13686
LANDSAT image were used 15 generate spectrally
unigLe tandcover categories for each 30m x 30m area
of 1and (pixel). These landcover categories were the
result of an unsupervisad classification within the
GRASS GIS pregram. Based on pretminary sdrveys
and observed cover types. a classification by the NPS
GIS Division in Denver identified 20 cover types.

From this inttial stratification. polygons were identi-
fied as potential sampling sites to describe the associ-
ated plant communities. A minimum polygen area of 2
ha was the initial criterion established. This was done
to minimize the influence of errors either inherent In
Imagery. induced operationally through data manipula-
tion, or associaled with accurately locating uniform
areas in the field {Warren et al. 1989} Sampling sites
were concentrated on NPS and USFS lands. Within
these lands the sites were so distributed that cover
types were sampled in each of the major drainages
and were proportional to the area occupied by each
cover type.

Vegetation descripticns were determined from a
50m x 20m macroplot located within a representative
portion of the identified polygon. Each site description
included environmental characteristics. species lsts
and cover. ground cover characteristics. grass and forb
production. refative deer and livestock use based on
feces occurrences. and tree density. size and age. A
total of 104 cores taken from dominant tree species
established stand age distribution. Trees were divided
into size classes similar to those defined by Blackburn
and Tueller (1970} for pinyon and juniper, and by the
USFS Ecosystem Class#ication Handbook (Jensen
and Keane. 1987 for conifers and aspen.

Results and Discussion

During the 1989 field seascn. 50 macroplot sites
were visited, Of these, 8 were mountain big sagebrush
{Artermisia tridentata var. vaseyana) with no tree spe-
cles present. 15 were various densities of pinyon
{Pinus monophyla) and juniper (Juniperus
osteosperma,. 10 were aspen [ Populus remufoides).
6 were other coniferous forest types. and the
remainder were meadow and low sage (Artem:sta
arbuscula,.

The pinyon junipar cover type occupies 86.540
acres of the project area. Pror to armval of European
man. pinyon and |uniper are believed to have been
confined to rock autcrops and other areas protected
from fire. There, trees were relatively long-lived, but.n
low densitis. Of the 15 pinyon juniper sites evaluated
to date. only cne was ‘ound to be an oid mature stand.
This was on a steep. south facing imestone slope. Total
tree cover was 19 percent. Cores taxen from an oid
mature pinyon and a juniper were estimated at 400 and
470 vears. respectively.

The remaireng sites are in areas with less adverse
conations. Ofthe pinyons aged in these sites. no tree
was clder than 160 years and most averaged less than
100. Thus. pinyon is a relatively recent arrival The
effect of pinyon on site dynamics can be estimated by
comparing site conditions ameng varicus densitres of
pinyon cover in these stands. (Table 1). Ag the density
of trees increases toward a closed canopy condition.
Ihe species diversity and the percent cover of shrubs.
forbs. and grasses declines. By the time pinyon cover
reaches 60 percent, tolal forb. grass and shrub cover
has shrunx from 60 percent to ess than 3 percent.

Continued on page 18

Table 1. Mean tree cover. cover and number of species of shrubs, forbs, and grasses. and deer peliet groups per
macroplot for several plant cover types at Great Basin NP {T —trace).

deer
Percent cover ___ Number species g?_zlllss
Cover Type tree shrub forb grass shrub forb grass 100 m?
Sagebrush 0 KX 13 17 6 19 7 69
Pinyon {old stand) 19 18 T 0 3 1 0 0
Sagebrush  with
scattered pinyon 4 21 5 21 6 20 3 15
Pinyon {young stands)
Low density 20 23 5 7 6 13 6 48
Moderate density 41 6 2 2 4 i 4 8
High density 60 1 T 1 5 8 5 7
Aspen 51 5 10 3 3 11 4 25
Conifer
Engelmann spruce 46 2 T T 1 3 1 1
Limber pine 25 23 7 2 4 1 3 3
Douglas-fir 58 7 T T 3 3 3 8




Peregrine Falcon Research in the
Yukon-Charley Rivers National Preserve, Alaska

By Skip Ambrose and Steve Ulvi

The decline of the peregrine falcon came to symbol-
ize the devastating eflects of some man-made chemi-
cals on the environmeni. Likewise, peregrines have
become a showcase of man’s ability to protect and
recover endangered species. While not alt species will
be so responsive to human management efforts, the
recovery of the peregrine falcon is a genuine success
story. Recent issues of Park Science included several
articles on surveys and hacking efforts in parks in the
tower 48 states. In Alaska, where peregrines declined
to approximately 30 percent of their historical (pre-
DDT) levels, there has never been any nest manipula-
tions or hacking. Consequently, peregrine populations
in Alaska offer a unique opportunity to study the natural
recovery of an endangered species without human
intervention. The Yukon-Charley Rivers National Pre-
serve (YUCH) in particular is invaluable for such study
because of the historical information available and
many years of intensive survey and banding studies.

Three subspecies of peregrine falcons occur in

Alaska: he Arctic Peregrine Falcon (Falco peregrinus
fundrius) inhabits the northern tundra regicn of the
state, the American Peregrine Falcon (F p. anatum)
occurs in the forested interior, and the Peale’s Per-
egrine Falcon (F. p. pealei) occurs in the coastal
regions of the Aleutian Islands, Gulf of Alaska and
southeast Alaska. Both the Arctic and American sub-
species are highly migratary, wintering as far south as
Brazil and Argentina. The Peale’s Peregrine Falcon is
for the most part a year-round resident within its range,
but some movement alang the west coast of Canada
and the United States occurs. The Arctic subspecies is
currently listed as "threatened” and the American sub-
species is listed as "endangered.” The Peale’s sub-
species is not considered threatened or endangered.

The decline of peregrine falcons in Alaska may have
begun as early as the 1950s following initiat use of DOT.
Surveys of the past three years recorded numbers
over twice those observed in the early surveys, and
investigators now believe the very early strveys either
missed birds, due to 1iming of the surveys, or the popu-
lation was already declining and researchers hao no

way of knowing this,

Research on peregrines in Alaska has focused an
the listed Arctic and American subspecies, and the
YUCH has been a principal study area in interior
Alaska. As early as 1898. biclogical surveys in this
area documented peregrines nesting on the cliffs that
occur along the Yukon River. and in the 1950s, Dr. Tom
Cade (1960) surveyed sections of the river. Because of
the historical information available, this section of the
Yukon River was selected by the Alaska Peregrine
Falcon Team as an index population area for monitor-
ing and measuring recovery. Since 1379, intensive sur-
veys, banding and other research have been ongoing
inthe Preserve, Withintarmation dating back to the late
1800s, and continuous intensive research beginning in
the late 1970s. few areas offer such an cpportunity for
research and monioring.

Surveys in Alaska
Peregrine faicons arrive in interior Alaska about mid-
April. Males and females apparently migrate sepa-
rately but arrive at the nest site within days of each

Great Basin NP Vegetation Management (continued from page 17)

Deer use based on the presence of pellets also
declines substantially as the density of pinyon
approaches 40 percent.

Examination of size class distributions (Figure 1}
within the low (10 fo 25°¢ cover), moderate (26 1o 50%
cover), and high (=-50% cover) pinyon density groups
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Figure 1. Pinyon size classes within the four pinyon
density classes.

shows a large number of small plants in the moderate
density class. These are the source of future mature
trees, which eventually will dominate the sites and
cutcompete present vegetation. Since the survival rate
of pinyons less than 0.5 m {all is relatively high unless
killed by fire, this suggests continued increase in den-
sity and cover of pinyon on the 37,000 acres of moder-
ate density pinyon sites. Any increase in pinyon can be
expected fo be accompanied by further loss of diver-
sity and cover of associated forbs and grasses. The
area most heavily used by deer would be further
reduced.

The aspen cover type occupies 10,150 acres. Aspen
are frequently a termiporary, dominant, seral species in
a variety of climax conifer associations following
severe disturbance such as fire (Mueggler and Camp-
bell 1986). Examination of the size class distributions
(Figure 2) shows a large number of saplings (1.5 m
tall), pole {=12.5 cm dbh and 1.5 m tall), and mature
{12.5 tc 35 cm dbh trees but no large mature trees
(--35 cm dbh). Average age of trees in the pole size
class was 74 years and in the mature size class. 107
years. Seedling and sapling white fir {Abies concolor),
and limber pine (Pinus flexilis} are found in these
stands. These small conifers averaged 50 years cld.
The presence of small conifers in the aspen commu-

nities suggests that aspenin most of this areais a seral
species having become estabtished 90 to 120 years
ago following a disturbance of some sort. Fire scars on
standing trees and charcoal found on these sites indi-
cate fire occurrences. Fire suppression has been
shown to contribute to a reduction of regeneration in
aspen communities. Thus, under present manage-
ment policies, these stands are expected to become
dominated by conifers with a loss of aspen.

Conifer communilies occupy 25,880 acres. They
appear to be long-lived communities. Recruitment in
the limber pine stands appears to be small, but sur-
vivability is high, so there are a number of large speci-
mens (Figure 3). Douglas-fir {Pseudotsuga menziesii}
and Engeimann spruce (Picea engeimanniij appear to
have a greater rate of establishment but a lower sur-
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Figure 2. Size class distribution of aspen and conffers
in the aspen cover type.

vival percentage. resulting in a similar number of large
trees compared {o limber pine. Maximum ages of the
large trees were atleast 381, 372, and 237 years for the
Engelmann spruce, limber pine, and Douglas-fir,
respectively. {Larger trees were present but equipment
limitations prevented sampling of trees larger than 60
cm dbh). It appears these communities have changed
relatively little since arrival of European man. With no
disturbance, these stands probaply will change littie in
the future except for an increased buiid-up of dead and
down wood.

Summary
Examination of the rangeland management pro-
gram at GRBA has developed awareness that live-
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Figure 3. Size class distribution of the dominant con-
ifer in the Engelmann spruce, limber pine, and
Douglas-fir cover types.
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stock management aione will not overcome the major
vegetational changes occurring in the park. These
changes were set in motion by humans decades ago,
through evergrazing and the fuel reduction it causes.
People continue to affect the dynamics of plant com-
munities through suppressian of naturally occurring
fires. Fire management at GRVA is currently being
reviewed. Refinement of this program is dependent on
understanding today’s plant communities and the his-
toric rcle of fire,

Preliminary evaluation ¢f GRBAS plant communities
suggests that alternative management options will
become drasticaily diminished if present successional
trends continue. Associated with the on-going change
is a reducation of vegetation diversity and a corres-
ponding decrease in wildlife abundance.

Jaindl and Eddleman are Research Associate and
Associate Professor at OSU: Brock and Byedich are
the Resource Management Specialist and Range
Technician at GRBA.
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Monitoring Case Studies Selected

By Gary E. Davis

Tom Wilsan's cartoon character Ziggy found the park
“CLOSED FOR INVENTORY" in his cartoon that ran
on Sunday, July 8. 1990. Wilson's arl doas more than
imitate life. it foreshadows it. With exisling operating
funds, the NPS is faced with a Hobson's choice of
closing the parks 1o inventory and monitor them or
literalty running them into the ground.

How much is needed to inventory and moniter natu-
ral resources? Pro-rating from prototype programs like
Channel Islands and Shenandoah NPs to account for
smaller and larger parks. it appears that the NPS
needs about $200 million a year. Is it werth the invest-
ment? How can we find out? Funding a few model
programs and gaining firsthanc experience is probably
the best way, but it will take 10-13 years to reap the real
benefits. A much quicker, but less centain, way is o
examine case histones of long-term studies that simu-
late monitoring.

Heeding the adage that those who do not learn from
their history are doomedtorepeat it, the NPS Inventory
& Monitoring Steering Commitlee commissioned a
series of case studies to evaluate cost estimates and
to develop confidence in the value of monitering pro-
grams. A group of 19 superintendents and scientists
met at Channel Islands NP July 24-27, 1990 and
selected 15 examples of major natural resource issues
involving monitoring or long-term research. Case stud-
ies of the selected issues will be used tc determine the
relative values and costs of resource monitoring and
long-term research for park management.

The Regional Chief Scientists and about 50 senior
managers and field scientists nominated nearly 100
candidate cases last spring. We organized those into
1ssue categories identified in the 1987 GAO report on
“Threats 1o the Nation's Parks™ to structure the work-
shop and help assure a representative sample of
issues in the final selection. Each workshop participant
introduced the nominated cases in one category and
mederated the ensuing discussion, After nearly two
days of presentations and discussion. the group
agreed on 36 cases, all of which addressed major

Case Studies Selected
to Evaluate Monitoring Programs
ISSUE: THREAT TO ECOSYSTEM INTEGRITY -
AESTHETIC DEGRADATION
Adjacent Community Growth & Development —
SAGU Fire Research & Management — YOSE &
SEKI
Predator/Prey Relationships and Ungulate
Herbivery ~ ISRO
Saguaro Cactus Dynamics — SAGU

ISSUE: ALTERATION OF WATER QUALITY OR
QUANTITY
Devil's Hole Pupfish/Water Rights — DEVA
Water Diversion - EVER
Water Quality - MACA

{SSUE: CONSUMPTION OF RESOURCES
Native Fish Exploitation (Cutthroat Trout} - YELL
Fisheries Management — EVER

ISSUE: IMPACT OF ALIEN SPECIES
Biological Invasions — HALE & HAVO
Goal Management - QLYM

ISSUE: PHYSICAL IMPACTS OF VISITORS
Wilderness Research & Management - YOSE &
SEKI

ISSUE: AIR POLLUTION
WHITEX/Navajo Power Plant - GRCA

ISSUE: PARK OPERATIONS
Rare Plant Management - INDU
River Use Management — OZAR

DEVA - Death Valey NM: SAGU = Saguaro NM. YOSE - Yoserrite
NP SEKI = Sequaia’Kings Canyon NP 'SRO ~isle Rovale NP
EVER =Everg ades NP: MACA - Mammotn Cave NP

YELL - Yelowstone NP: HALE -Haeakaa P, HAVO — Hawai:
Volcanoes NP OLYM =0 ympic WP GRCA - Grand Canyon NP
NDL ='ndiana Dunes NP and OZAR - Czark NP

The July-August issue of BioScience is devoted
to discussions of long-term ecological research.

issues, used or needed long-term data sels. and had
reached a conclusion. The 15 best cases aiso showed

scme universality in setting precedents for other areas,
represented programmatic rather than ad hoc
approaches to monitoring, and demenstrated an NPS
management commitment to continued monitoring.

The final list contains exampies of all 7 major catego-
ries of resource issues from 15 parks in 5 regions. The
product of the workshop is a document that defines the
15 best cases and describes the contents of each case
study. The studies are scheduled to be conducted in
FY91 by nationally recegnized experts on the issues.
Each study will present a history of the case. describe
the monitoring program (or long-term research), define
the issues addressed. and describe the role of monitor-
Ing in determining how issues were perceived.
approached. resolved. and evaluated. The reiative
costs and values of [ong-term monitoring {or research)
will be analyzed and presented at the conclusion of
each case study. The case studies will be presented at
a national symposium, and compiled, analyzed, and
published.

A valuable byproduct of the workshop was the
camaraderie and communication that developed
among a diverse group of park managers and scien-
tists as they struggled together with a common chal-
lenge. The group represented 10 parks, 7 regional
offices. and 2 Washington office divisions, and came
from many different professional backgrounds. The
workshop was conceived and conducted by research
scientists Gary E. Davis and William L. Halvorson and
superintendent C. Mack Shaver, Channel Islands NP
Participants were Jim Carrico {Big Bend NP), Jay Gold-
smith {Western Region), Ron Higbert (Midwest
Region}. Gary Johnston (WASO Vegetation & Wildlife).
Randy Jones {Olympic NP}, Licyd Loope (Haleakala
NP), Ciiff Martinka {Glacier NP), Dave Mihalic (Mam-
moth Cave NP, Bill Paleck (Saguaro NM). Stan Ponce
IWASO Water Resources), Mike Soukup (Everglades
NP}, Brian Underwood {Mid & North Atlantic Regions).
John Varley (Yellowstone NP}, Jan VanWagtendonk
{Yosemite), Richard Whitman (Indiana Dunes NL). Ro
Wauer, retired NPS, was an active observer from the
National Academy of Sciences panel reviewing NPS
sclence programs.

A Pertinent Letter from Alaska?

The word “inventory” is a downer. To inventory furni-
ture and equipment against property lists is biologically
sterile and intellectually boring unless something
expensive turns up missing - resulting in sheer terror
{another negative).

The sign in the store window, “Closed for Inventory.”
means tediously counting stock down to the last nut
and bolt. usually so it can be taxed {also an unpleas-
antry).

Once. NP8 tned Resource Basic Inventory (RBI}. in
an attempt te find out everything about everything in a
park. That made even the strongest scientists blanch
and it curled the upper lips of superintendents and
rangers. | know. | was there!

Manitering, however. is the life blood of an agency.
We monitor animal populations. wildiand fires, bear.
human interactions. livestock grazing. weather condi-
tions. visitor statistics, sewage treatments, pesticide
uses. law violations, saiaries and leave times. ad infini-
tum, Data gathering is necessary for monitoring. but
when was the fast time you heard it called “inventory™?
0Of 183 Areas of Expertise listed in the NPS Natural

Resources Personnel Directory (printed in 19881, only
once —in "Baseline Inventary and Monitoring,” was the
word “inventory” included.

Management, on the other hand, was mentioned 37
times. which shows where the maney is. And of 624
people in the directory. only 14 menticned inventorying
as one of their specialties.

The preblem remains: We badly need Inventory and
Menitoring and we aren't getting it. Blaming part of the
problem on a word may seem simplistic. but I'm not
sure it is. The primary reason &M has not worked. in
my opinion, is that it is aimed at the future. while we
wanl — or have - to focus on today's problems and
needs. The recent revival of interest in 1AM (NPS-75) is
an attempt to breax away from the work-a-day world to
gather data about baselines and changes - needed for
future decisions.

s thal important? How else can we determine what
we have, and manage tc leave it unimpaired for gener-
ations to come. while at the same time providing for its
enjoyment?

But i repeat. the name doesn't help. “inventory.” with
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its suggestion of trying 1o find out everything, is dis-
couraging. Dol have an alternative? Does Alaska have
snow and ice?

My solutionis: Just call i “natural resource monitor-
ing.” Natural Resource Monitoring should be a full part-
ner with Natural Resource Research and Natural
Resource Management. It would be the repositor and
collator for the wealth of infermation obtained by
Research and Management. would ask those func-
tions to gather whenever possible data not needed for
immediate problem solving (against future needs), and
be staffed and equipped to get additional data.

What's in a name? Lots! For example. NPS
employees rarely talk about "working for a government
bureau,” or call themseives “bureaucrats.” What
chance would an Edsel have today. even without the
toilet seat, in a world full of Cougars, Cavaners, Cor-
sicas, Conquests. or even my cwn litlle Dodge Cait
iwhich is really a Mitsubishi)? How about the Peace-
keeper Missiles and Freedom Fighters of the tast
Administration? We really need Inventory and Monitar-
ing. 5¢ lets drop the negative word, accentuale the
positive one. and get on with the job.

Al Lovaas
Chietf Scientist. NPS Afaska Region






Effects of Global Warming on Freshwater Ecosystems

By Jerome E. Freilich and G. Wayne Minshall

The idea of global climate change is mostly specula-
ticn at this point - a prediction founded on some still
‘airty shaky evidence. Yel it would be unconscionable
nat to give the possibility sertious consideration. We
offer these thoughts on global warming and its effect
on freshwater ecosystems while at the same time
wishing lo avoid propasing dire consequences based
on too littke data, putting too much faith in preliminary
scenarics or failing to consider other plausible alterna-
tives. Cur comments are based on a symposium.
“Troubled Waters of the Greenhouse Earth: Climate
Change. Waler Resources and Freshwater Eco-
syslems.” held at Virginia Tech 1n May 1380. the resufls
of which will be published by fall of 1991,

Estimates predicting a deubling of atmospheric CQ.
lavels within the next 100-150 years are today almost
universally accepted (Schneider 1989} If this occurs,
global average temperatures may increase up to
5.5°C. and precipitation will ncrease by 7-11 percent. In
general, the central parts of the continents will get
warmer and dner in summer. The oceans will warm
more slowly than the continents. while the polar
regions will warm mare than the equator. The fargest
temperature changes will occur in the fall and winter
seasons at the high latitudes of both hemispheres.

An inlial response to warming will be increased
levels of methane derived from baclerial metabotism in
tundra and boreal wetland ecosystems during summer
months, The huge expanse of Canadian and Siberian
tundra will provide large amounts of this greenhouse
gas to the atmosphere, compaunding the greenhouse
effect. As warming proceeds, melung will lower the
permafrost tayer. further increasing the release of
methane. This effect is fairly easy to project because
arctic ecosystems are relatively simple. In temperate
and tropical areas. effects will be no less significant.
just harder to estimate.

Arctic Steppe (continued)

steppe communitiss may depend on conditions that
ensure a high light environment by eliminating the
growth of frees, a circumstance likely fo occur if cond-
tions become drier. Steppe species might thrive under
these conditions because of their aridity tolerance. On
the other hand. if conditions became more moist we
might expect the distribution of trees to expand. favor-
ing forest understory species. Steppe species might
then lose the competitive batlle for fight as forest
encroaches onto south-facing biuffs.

These questions suggest that long-term monitoring
of arctic steppe communities. supplemented by basic
research. may show them tc be useful barometers of
global climate change. As inlerest in that international
ssue grows, arctic steppe provides a tangible fink o
our Saviet neighbors and glacial past. a link that may
someday resultin designation of the Yuxon River bluffs
as part of an internationat park.

Wesser is a Biologist at the NPS Alaska Regional
Office: Knuckles is a Natural Resource Management
Specialist at Yukon-Charley Rivers National Preserve.

All glcbal processes are linked. so terrestnal events
will have effects on streams. Streams will then reflect
these effects in therr transport of materials to the
oceans. The River Continuum Concept (Vannote et al.
19803, a basic component of presenl stream ecology.
views rivers as more than simply cownstream trans-
porters. Impartant nutrient materials moving down-
stream are retained by physical {e.g. leaves in a log
Jam} or biclogical means {e.g. agualic insects) and
held in place where they may be further processed or
“spiralled.” Under the effects of globat warming. input
and retention of vital materials in streams will be signifi-
cantly altered. For example, warmer temperatures will
increase rates of bacterial respiration in soil, leading to
increased consumption of soil orgarme material. This, in
turn, teaves less malenal to be leached into streams.
and hence lower levels of dissolved organic carbon
{DOC) available to stream organisms,

Streamwater nitrogen concenirations are tightly
linked to microbial transformatiens in soils, so altera-
tions of temperature probably will affect the amount of
nirrate entering streams. Concentrations of phos-
phorus are also tightly bound and closely regulated in
stream ecosystems. Changes in streamflow will have
pronourced effect on the net retention of phosphorus
by streams and tneir iransport of this vital nutnent to
coastal estuaries.

Inmany parts of the world, leaf litter input is the chief
energy source driving stream ecosystems. Inverte-
brales shrea the leaf material and maxe the resulting
fine particulate arganic matter available to the rest of
the food chain downstream. Changesn terrestrial veg-
etation are inevitable mn most global warming sce-
narios. Whether by changing growth patlerns or com-
munity species composition. these alterations will have
an effect on stream ecosystems. As trees die. streams
will inttially receive an increased loading of woody
debris. Primary production of algae might increase due
to holes in the canopy shading the stream. Thereafter.
nutrlent inputs 1o streams will change as the composi-
tion, condition, and tming of feaf litter input changes.

Although stream animals are noted for their resis-
tance to frequent disturbances {like flooding). changes
on alarger or more frequent scale, will not necessarily
falf within the animals’ ability to adapt. ndivicual ani-
mals will have to cope with change over unpreceden-
fedly short times. Life cycles of aguatic insects are
strongly affected by temperature cues. Populations of
lotic species {those that occur in flowing water) in non-
cptimal thermal habitats are characterized by low pop-
ulation density and small-bodied individuals. Animals
faced with sudden exposure to unusual conditions wili
have only three choices: to move, adapt. or die. Con-
siderations of genetic makeup and phenotypic varia-
tion suggest that i situ adaptation 1s more likely than
shifts in geographic range. Extinction of some species
remains a possibility.

Some predictions say that global warming wili favor
increased rates of ferest disturbance due to forest
fires, convective wind starms, coastal flooding. and
hurricanes. Allerations n flow can affect storage and
transport of DOC. nitrogen. and phosphorus. Present
projections conclude that if floodplains are drier and
there is less anagrobic activity, there will be a subse-
quent decrease in denitrification causing an increased
pulse of inorganic nitrogen reaching streams. Whether
this increase fand a related phosphorus pulse) will
continue. or whether the situation will resuit in rapid soti
depletion with dire effect on streamiife, 1s stil not clear
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Flow regime and vegetation of the flood plain will also
have a strong influence cn the amount and type of
sediment washed into streams. Siltation directly influ-
ences habitat available to stream insects and the eqgs
and fry of fish.

There have been 10 major and mare than three
dozen minor pericds of glaciation in the last million
years. Yet scientists at the Climatic Research Unit in
England reported that 1988 was the hottest year since
records have been kept. They further reported that the
six hottest years of the century all occurred in the
1980s. Without additional palececological research.
itile additiona! help will be derived from the past on
what might occur in future aguatic environments.
Human aclivities already have stressed natural sys-
tems 50 severely that it becomes difficult to separate
these disturbances by discrete causes. An adequate
supply of high quality fresh water is essential to our
society. We need to be able to predict the effect of
different climate change scenarios to protect what we
nave, to mamtain praductivity and diversity, and to
develop acceptable alternatives for management.

Fretlich recently completed a doctorate in aguatic
entomology at U: GA. his research focused on behav-
ior of stonefiies at Grand Teton NP

Minshall, professor of biolcgy at 1D St U, is a well-
known stream ecologist, and was final summation
speaker at the Troubled Waters conference mentionea
in this article.
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