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Editorial

In lieu of an editorial, this space will be devoted to “good housekeeping”

First, please welcome Supt. Harold Smith of Organ Pipe Cactus National Monument, Ajo, Arizona, to the Park
Science editorial board, where his energetic and knowledgeable presence will fill the hole so sorely empty since the
retirement of Bill Lukens from the Padre Island National Seashore superintendency. We have missed Bill's input and
are delighted to have the benefit of another superintendent’s point of view. Thanks so much, Harold, for acquiescing
to our invitation.

Second. there is the matter of change of editorial office space and address. | am no longer stationed in the
Forestry Sciences Lab at Oregon State University, but am now working at 4150 S.W. Fairhaven Drive, Corvallis, OR
97333. The new phone number is (503)758-8503. If a man answers, don't hang up. It will be an invitation to leave a
message, and | will return all calls promptly if I'm not here to answer them in person.

(Also please note the change of phone numbers for the Southwest Regional Chief Scientist.}

Finally, there is the matter of publication numbering, which probably went by unnoted by mest of you. But on the off
chance that any of you were puzzled by “Volume 9 Ne. 5,” {heretofore there have been only Nos. 1. 2, 3, and 4 per
volume), the extra number (5) for Volume 9 now brings us into synch with both the fiscal years and the calendar
years. (A neat trick.} The Winter issues. always carrying the new year's date. begin production at the end of the
calendar year (mid-October}, which coincides with the first of the fiscal year, so that the product of the early fiscal
year effort appears shortly after the first of the calendar year. Because Park Scfence began eight years ago as a
Pacffic Northwest Region experiment, (Pacific Park Science), its numbering began with the firstissue that appeared
in 1980 - the Fall issue. The numbering has thus been “off” ever since. and adding a fifth number to Volume 9 now
has cleared the way to begin Volume 10 with the correctly positioned No. 1. {Actually, the whole thing was an editorial
error and apologies all around were in order until we realized that it was a serendipitous mistake that we could
proudly claim as a planned parenthood offspring.)

So please make a note of the new phone numbers and addresses and we can look forward to an uninterrupted
flow of information into and out from the pages of this little bulletin.

JAMES M. RIDENOUR, Director
National Park Service
U.S. Department of the Interior
Editorial Board:
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John Dennis, Biologist, Washingten QOffice
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Harold Smith, Superintendent, Organ Pipe Cactus National Menument; Ajo, Arizona

Jean Matthews, editor; 4150 S.W. Fairhaven Dr., Corvallis, OR 97333 (503) 758-8503

ISSN-0735-9462

Regional Chief Scientists

Anderson, William H.
NATIONAL CAPITAL REGION
1100 Ohio Drive, SW.
Washington, D.C. 20242

8 (202) 342-1443

Dottavio, Dominic
SOUTHEAST REGION

75 Spring St. S.W.
Atlanta, GA 30303
8-841-4916 (404) 331-4916

Larson, James W. .

PACIFIC NORTHWEST REGION
83 S. King St., Suite 212
Seattle, WA 98104

§-399-4176 (206) 442-4176

Lovaas, Allan L.

ALASKA REGICN

2525 Gambell St., Boom 107
Anchorage, AK 89503-2892
8 (907) 257-2568

Hiebert, Ron

MIDWEST REGION

1709 Jackson St.

Omaha, NE 68102
8-864-3438 {402) 221-3438

Hu#, Dan

AOCKY MOUNTAIN REGION
£0. Box 25827

Denver, CO 80225
8-327-2650 (303} 969-2650

Karish, John B.

MID ATLANTIC REGION
Ferguson Bldg., Room 209-B
Pennsylvania State University
University Park. PA 16802

8 (814) 865-7974

Mike Ruggiero, Chief

WASO WILDLIFE AND
VEGETATION DIVISION

National Park Service-PO Box

Washinglon, DC 20013-7127

8-343-8100, (202) 343-8100

Mary Foley, Acting

NORTH ATLANTIC REGION
15 State Street

Boston, MA 02109
8-223-5129 (617} 223-5129

Fletcher, Milterd
SOUTHWEST REGION
PO. Box 728

Santa Fe, NM 87501
8-476-6870 {or 55)
(505) 988-6870 {or 55)

Kilgore, Bruce

WESTERN REGION

450 Golden Gate Ave.

RO. Box 36063

San Francisco, CA 94102
8-556-4968 (415) 556-4968

Please address requests for
information to appropriate

3727 pegional Chief Scientist.










Voyageurs NP Lake Levels

{Continued from page 4)

evolved. Obviously, complete restoration of natural
conditions in the park is not pessible due to the pres-
ence of the dams and the requirements of other water
users. However, development of an allernative water
reguiatory program that is more ecologically sound
appears possible given our understanding of the rela-
tionship between water levels and various biological
factors.

Alternative Regulatory

Programs Assessment

Using the research study resuits as well as input
from other water users, 15 alternative regulatory pro-
grams were developed. Each alternative was analyzed
with the hydrology model to see if the reservair system
could accommodate the medified program under nor-
mal hydrologic conditions as well as extreme high and
low water conditions. The model also provided projec-
tions of hydropower production for each alternative.

To tie the results of the environmental studies and
the hydrology model to potential impacts from the
various alternative regulatory programs, an impact
assessment matrix was developed. The study results
and information from the scientific literature were used
1o develop ranking factors for 22 resource atiributes,
inctuding in addition to the various biological factors,
hydropower production, navigation. flood control, and
boat dock usability and susceptibility to ice damage.
These ranking factors were then used to evaluate the
effect of each alternative regulatory program on the
various attributes, with the results entered into the
matrix. The malrix. although based on simplifying
assumptions about complex ecological and economic
relationships, provided a means of integrating the infor-
mation so that it could be used to facilitate discussions
among the various water users.

The matrix is now being used by NPS and a coalition
of citizen groups. resort and other commercial inter-
ests, and fishermen to develop a consensus for an
alternative that they can recommend to the 1JC - one
that will meet all their needs and still restore more
natural hydrological conditions to this reservoir
system.

341

An example of this selection process is this com-
parison of the alternative regulatory programs, L8 and
BLC-88 (Fig. 3). If the only consideration were restora-
tion and conservation of Voyageurs' natural environ-
ment, alternative L8 would be preferred, since it
approximates natural hydrolagic conditions and con-
sequently receives high rankings for most of the biolog-
ical attributes. Because of its summer drawdown, how-
ever, it would receive low rankings in regard to
navigation and dock usability in late August and Sep-
tember. BLC-88 with its reduced summer drawdown is
an attempt to improve conditions for those attributes
while still providing favorable conditions for the various
biological attributes. Other conditions under the two
alternatives would be similar.

Obvicusly, compromises such as this will be neces-
sary to meet the legally recognized needs of the other
water users and will pretiude the complete restoration
of natural conditions in the park. Implementation of any
alternative will need to be accompanied by research
and monitoring programs designed to document the
actual effects of the modifications on the different inter-
ests. This will allow testing whether an afternative pro-
gram can reduce the adverse effects on Voyageurs’
aquatic ecosystem without seriously conflicting with
other water uses. Based on such research and
mandtoring results, the alternative program could, if
necessary, be further adjusted to achieve desired
results for all.

Kallemeyer is Aquatic Research Biologist at Voy-
ageurs NP
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SER Offers Restoration
Program for St. John

The recently founded Society for Ecological Resto-
ration has jumped right info the business of public
involvement in restoration efforts and the raising of
public awareness. The primary targetis St. John inthe
Virgin Islands. The nature of this initial project and the
manner in which it came about both illustrate the enor-
mous vitality of the “networking” that is binding the
conservation community into a global entity.

SER News, the Society's quarterly newsletter,
describes the “remarkable set of coincidences” that
led 1o this pilot project. An entrepreneur, Stanley
Selengut, who operates a St. dohn resort that is widely
recognized for its environmental sensitivity, read about
SER's 1989 Cakland conference in the March issue of
Smithsonian magazine. He saw the Society's pro-
posed “Excursion” program fer public participation in
restoration work as a valuable way of reconciling con-
servation and development interests.

SER, in turn, secognized St. John as “virtually a
restaration project waiting to be undertaken,” saw the
fine work that had been done already by the National
Park staff there, and recognized the opportunities for
tackling the unfinished restoration business of the
istand (tropical dry forests and coral reefs being two of
the most endangered ecosystems on earth,)

On top of the public relations value of tying in with the
Columbus quincentennial, SER board members liked
the tie-in with the national park, which, as part of a
Biosphere Reserve system, has a standing commit-
ment to both restoration and the harmonizing of human
activities with conservation considerations.

The SER Excursion program is modeled after the
highly successful Earthwatch program, except that it
will specialize in the actual work of restoration and
associated education programs rather than research.
infarmation may be had from Bill Jordan, editor of the
SER News and of Restoration & Management Notes,
1207 Seminole Hwy, Madison, Wl 53711; (608)
262-9547.

The Bergen Conference:
Action For a Common Future

In April 1988, the member governments of the Eco-
nomic Community for Europe {ECE) weicomed the
initiative of the government of Norway to organize a
Regional Conference for Europe and North Ametica in
cooperation with ECE and in consultation with the
United Nations Environmental Programme {UNEP),
invalving labor, industry, youth, the scientific commu-
nity. and other nongovernmental and intergovernmen-
1al organizations.

The result was “The Bergen Conference: Action for
a Common Future,” to be held in Bergen, Norway, May
8-16, 1990.

Agsociated with this conference will be an interna-
tional meeting of scientists, an international youth con-
ference, and a trade and technology fair featuring
environmentally sound technology, conceris. exhibi-
tians, and other events that together wil form "a free-
ranging environmental festival.”

See Calendar for contact.






Landscape Ecology — A Concept for Protecting Park Resources

By Craig Allen, John Lissoway
and Keith Yarborough

The Southwest Region has been supporting
Resource Basic Inventory (RBI) efforts to establish
baseline data for comparisons with long-term monitor-
ing results to be conducted in the future. This “pulse
taking” is a part of the Servicewide initiative being
fostered so that resource managers, scientists, and
park managers will be able to track the health of park
resources by determining changes and trends. The
RBI work is being linked with the development of Geo-
graphic Information Systems (GiS) at Bandelier, Big
Thicket, Big Bend, Padre Island, and Guadalupe
Mountains. Many of the parks in the Southwest Region
have only partially completed RBls. This informational
shortcoming is a pervasive threat to the parks because
without detailed knowledge of the parks’ respective
resources the Service cannot protect them adequately.

To overcome this deficiency, the SWRO's Division of
Natural Resources Management and Science has fos-
tered at Bandelier a pilot research effort, which started
inFY '87 and utiizes a landscape ecology paradigm.
This conceptlinks the RBI. GIS, and research activities
in a park to present an overalt picture of the park in its
regional ecosystem setting. The flowchart diagrams
this project’s concept. The results have been encour-
aging. A final report was recently completed (Allen
1989). This concept may now be applied to other
Sauthwest Region parks.

What is the Landscape Ecology Paradigm
Used in this Study?

1. Spatial scales are important. Landscape ecology
is based upon a spatial hierarchy of ecosystems
{Urban et al 1987). A fandscape is an area at least
several kms wide where a recurring pattern of relatively
homogeneous ecosystems (patches} is identifiable
{Forman and Godron 1986). Landscape ecology is
concerned with the spatial distribution and interactions
between ecosystem patches at the landscape level.

2. Temporal scales also are important, as land-
scapes change through time. Since landscapes are
dynamic, landscape ecology considers changes in
landscape structure and function through time
{Delcourt and Delcourt 1988).

3. Disturbarice regimes of various sorts are recog-
nized ta be ubiquitous and important processes that
drive the interactive dynamics of landscapes and their
component patches (Pickett and White 1985).

4. Landscape ecology strives for integrative, inter-
disciplinary, and holistic perspectives and approaches
to research and management issues (Risser 1985).

5. Landscape ecology shares the perspective that
has developed in the emerging field of conservation
biology that all reserves are islands set within and
linked to larger landscapes {cf. Soulé 1986). Parks are
thus subject to a varety of problems related to habitat
fragmentation and isolation from the surrounding land-
scape. Further, as reserves hecome increasingly
insularized they are found to be threatened with dis-
ruption from numerous external sources. Boundary
considerations are important {Schonewald-Cox 1988).
Effective management of the local ecosystems of
parks requires aftention to the landscape context in
which they are embedded {Agee and Johnson 1988).

This pilot research project was set in the Jemez
Mauntains of north-central New Mexica, which rise as
a large, island-like, volcanic landmass at the southern
edge of the Rocky Mountains. Relatively homoge-
neous local ecosystems can be distinguished within
the Jemez Mountains based on site-specific vegeta-

tion, landforms, and soils. These local ecosystems
range from open shrublands of juniper {Juniperus),
saltbrush (Attripfex), sagebrush {Artemesia), and rab-
bitbrush (Chrysothamnus) in Aridic Ustochrept soils
on the alluvial floodplain of the Ric Grande at 1550 min
elevation, to spruce-fir forests (Picea engelmanni,
Abies lasiocarpa var. arizonica) in Typic Cryoboralf
soils on the highest, north-facing, mountain slopes at
3500 m.

When spatially aggregated, the local ecosystems of
the Jemez Mountains form a repeated masaic pattern
that may be considered to compose a single land-
scape. Bandelier NM comprises a complete altitudinal
transect in the southeast flank of the Jemez Moun-
tains, including examples of most of the ecosystems
present in this landscape. Yet Bandelier {13,300 hay is
only a small fragment of the overall Jemez Mountains
landscape (543,500 ha} in which it is set.

Past ecological work in the Jemez Mountains has
focused on the level below local ecosystems, on stud-
ies of ecosystem parts; there has been a conspicucus
absence of landscape-level work. Resource manage-
ment and land-use planning activities in the Jemez
Mountains have been hampered by this lack of
landscape-level ecolagical information.

The Jemez Mounttains are subject to an increasing
variety and intensity of stresses from human activities,

with uncertain cumulative impacts on individual spe-
cies, ecosystems, and the landscape as a whole.
Especially worrisome are impacts from logging, graz-
ing, mining, recreational activities, air and noise and
waler pollution, fire suppression, highways, reservoirs,
powerline corridors, and human seftlements. External
impacts to park resources represent a major set of
management issues for Bandelier. In the absence of a
landscape vision of the Jemez Mountains many oppor-
tunities 1o moid a desirable landscape by conscious
choice and awareness of tradeoffs have been lost 1o
piecemeal “development.”

In summary, this project devetoped a landscape-
level framework for describing the structure of the
Jemez Mountains landscape in which the ecosystems
of Bandelier NM are embedded. This design allowed
landscape-level changes to be noted and their implica-
tions assessed, thereby helping the NPS meet its
goals for effective, long-term management of “our”
ecosystems. An integrative landscape ecology frame-
work also pravided a context to organize and improve
the management usefulness of past ecolagical stud-
ies. The methodology developed here is applicable 1o
other NPS units.

Allen conducted this research while a doctoral stu-
dent U/Cal, Berkeley; he is now an ecologist with

Continued on next page

LANDSCAPE ECOLOGY PROJECT FLOWCHART

Remote Field
Sensing & Surveys Previous Research
Mappin,
~ landscape patch mosaic - verily mapping - NPS
- land use, land ownership, - vegetatlon/landscape - other agency
road networks, semple pts. patterns - ecological
- two dates: 1935, 1981 - vegetation structure literature
- disturbance regimes ~ local
history
\ G1S ./
/ A\
- manipulate - data
data analysis
= produce maps
N \|/ A/

l LANDSCAPE ECCLOGY PARADIGHM ‘

Document Landscape and Vegetation Structure

Identify Landscape and Vegetation Change

Interpret Vegetation and Landscape Change as a
Function of Human Land Use and Natural Processes

Y
‘ - issues & concerns /
- knowledge & experience

Manager

‘ Resource

M/

] Implications for Resource Management

- vegetation/landscape management policies (including Fire
management policies)

identify/mitigate external threats and cumulative impacts

- emphasize broad-scale spatial and temporal view for planning

- interpretation program and public (media) outreach information

2









Southwest Region (continued)

have reduced the 1989 peregrine reproduction, so
these hatchlings are especially welcome.

o a2

Aiso at Big Bend, a jong-term gechydrotogic study
conducted by the USGS Texas District Office under
contract from the NPS Water Resources Division is
nearing completion. The final phase involves drilling of
test wells to determine the recharge area and aquifer
characteristics for Qak Springs, a major water source
in the park, both for witdlife and for visitor use. Earlier
research has shown no subsurface link between the
developments in the Chisos Basin and Qak Springs,
alleviating concerns that contamination from human
activities might be impacting the springs’ water quality.

ok ox

Anather water quality issue which threatened Rat-
tlesnake Springs, the main source for Carlsbad Cav-
erns NP, has been resolved by a geohydrologic study
by Dr. Make Richard of U/CQ, The springs were threat-
ened by a pollution plume emanating from nearby nat-
ural gas injection wells and an underground jiquified
gas storage reservoir. The study showed that repairs of
the leaks in the injection wells” casings stopped the
problem and the springs have not been impacted. A
monitoring program is being established as well as
interactions with El Paso Natural Gas Co., which man-
ages the facilities.

PR

Miiford Fletcher, Regionai Chief Scientist. and Deb
Pienninger, natural resources specialist at Hot
Springs, have completed an extensive bat counting
study. This work has produced the necessary software
to link with off-the-shell, adapted hardware for obtain-
ing the first really accurate count of bats as they
emerge from their daytime roosts to begin their nightly
food foraging. Test applications have been made at
Jornada Bat Cave and at Carlsbad Caverns, both in
New Mexico.

+ %

A number of resource management specialists are
on the move: Jenny Bjork from Padre Island to Virgin
Islands; Steve Cinnamon from Wupatki/Sunset Crater
1o Midwest Regional Office, and Craig Hauke from Big
Thicket to Canyonlands. Southwest Reglon's losses
are the gains of these aother regions. We wish them
well,

x ox

Dr. Fletcher has been fostering an exiensive GIS
network for applications both here in the Regional
office and in several parks: Bend Bend, Big Thicket,
Guadalupe Mountains, and Carlsbad Caverns. These
parks are the pilot, trial areas to which others will be
added. This effort links with the inventorying and long-
term monitoring Servicewide initiative (see p. 7).

Western Region

Vegetation and Floristics of Pinnacles National
Monument is a 113-page publication, Tech. Report No,
34 from the CPSU at U/CA Davis. Authors William
Halverson and Ronilee Clark surveyed 87 sites for
physical features of habitat and the compesition and
structure of vegelation. described 13 plant commu-
nities, and analyzed the amount of ground disturbance
caused by pig rooting. The Cafifornia buckeye wood-
land {67%) and blue oak woodiand (38%} were the
most disturbed.

egional highlights

The Hawaii Environmental Education Assn. (HEEA),
organized to foster increased effectiveness of EE in
Hawail. has elected officers, is incorporating and apply-
ing for nonprefit status. Chief Interpreter Kim Sikoryak
(HALE) and Research Scientist Chuck Stone (HAVO)
are directors; Stone is president. A catalog of EE pro-
grams in the state has been prepared and breakfast
meetings to encourage netwarking were held on four
islands in October.

Amanuscript, Alteration of Native Hawaiian Vegeta-
tion: Effects of Humans, Their Activities and Introduc-
tions, has been submitted to U/HI Press for publica-
tion. Authored by Linda W. Cuddihy and Charles P
Stone, both of HAVO, the book reviews the changes in
nalive Hawaiian vegetation from the arrival of Polyne-
stan setilers to the present day. Effects of forestry.
whaling, animal and plant introductions, fires, agricul-
ture. and urbanization on native vegetation are among
the subjects. The book will be available in Spring 1990.

* K F

Kalaupapa National Historic Park hosted an October
meeting of NPS scientists. resource managers, and
adjacent landowners 1o revise the resource manage-
ment plan far the park, The principal issues and feral
animal control, alien plant control, endangered species
conservation, and aguatic resource protection. Man-
agement options are constrained by Hansen disease
patient rights. cultural resource concerns, and a signifi-
cant native forest that is a state natural area reserve
within the park.

L

The finat draft of the WR's Natural Resource
Monitaring Program Development Plan on “how to
develop a diagnostic ecological monioring program”
has been sent1o all task force members. This plan was
a product of the Inventory and Manitoring initiative
Workshop hosted by Channel Isiands NP last Septem-
ber. Copies of the draft plan may be had from Marcia
Schramm, Channel Islands NP Research Division,
1901 Spinnaker Drive, Ventura, CA 93001.

We also have completed our second printing of the
Channel Islands NP Natural Resource Monitoring
Handbook and are distributing them to imerested park
personnel. You may request copies of the handbook at
the address above.

A scoping session was held at the Univ. of Nevada,
Las Vegas (UNLV} Nov. 6-8, 1989, to assist Lake Mead
NRA in identifying and prioritizing research and
resource management needs. Gary Davis, Channel
Islands NP, led the discussion of the step-down pro-
cess. The session was attended by WRO scientists.
UNLV faculty, Lake Mead resource managers, and
members of the Desert Research Institute. Plans are
to hold scoping sessions for Joshua Tree and Death
Valley in the near future.

PR

David Parsons, research scientist at SEKI, who
recently was named a regional contact for glabal cli-
mate change issues, represented NPS at a national
meeting to pursue the use of existing long-term ecolog-
ical research sites as focal points for new efforts to
study predicled impacts of changing climate. The
meeting, held in Denver No. 14-17, was organized by
the National Academy of Sciences and the National
Science Foundation LTER program. SEK| was the only
NPS area invited to participate.
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Dave Parsons and Thomas Stohlgren had a paper
published in Madrono (Vol. 36:154-168) an “Effects of
Varying Fire Regimes on Annual Grasstands in the
Southern Sierra Nevada of California”

* x %

The SEKI research and resources management
staffs participatedin the October California Wilderness
Confererce in Vaslia, CA. Presentations were by Dave
Parsons. on giant sequoia ecology: by David Graber,
on research ethics in wilderness; by Nathan Stephen-
son, on global climate change; by Tom Nichals, on fire
management. and by Harold Werner on bear manage-
meni.

k%

Thomas J. Stohigren (CPSU, U/CA Davis) recently
published two papers in the book; The Caiifornia Chap-
arral: Paradigms Reexamined, edited by S.C. Keeley
(Natural History Museum of Los Angeles County Sci-
ence Series No. 34, Los Angeles, CA; 1889). The first
paper. co-authored by Philip W. Runde! (UCLA) and
David Parsons {SEKI), “Stable Population Size Class
Distribution in Mature Chamise Chaparral,” investi-
gated the population attributes and ecosystem pro-
cesses that influence chamise chapparal. Chamise
{fAdenostoma fasciculatum) is the dominent shrub
species in California and in the foothills of Sequoia and
Kings Canyon NPs. The second paper, “Fire and
Demography,” co-authored by Jon E. Keeley {Ccci-
dental College), and Paul H. Zedler and Charles A.
Zammit {San Diego State:U). discusses evidence con-
trary to the current paradigm that 20 year fire return
intervals are necessary for chaparral persistence.

Stohlgren also published a paper in Environmental
Management (19889. Vot 13(4):485-491} on “Effects of
Herbage Removal on Productivity of Selected High-
Sierra Meadow Community Types.” Co-authors were
Parsons and Steve DeBenedetti (PINN). The study
documented that long-term intensive herbage removal
was detrimental to three subalpine meadow commu-
nity types in Sequoia and Kings Canyon NPs.

Water Resources

WRD professionals attended several meetings this
fall and presented the foilowing papers:

"Communiy metrics to detect community stress,”
(T. Boyle); “Methods to assess toxicity in three Rocky
Mountain streams,” (D. Nimmo); “Evaluation of non-
point sources of pollution at Ft. Darling unit, Richmond
National Battlefield park, (Nimmo/T. Craig): results of
research on the effect of old logging dams on the
ecology of the Namekagan River and the use of triou-
tary mouths as sites to deter non-point source pallution
on the St. Croix mainstem (Boyle).

Two poster sessions were presented by Bayle and
Nancy Hoefs: one on the interim results of the
inventory and monitoring program on the St. Croix and
one on new statistical applications of the Index of Bio-
logical Integrity apptied al Ozark National Scenic
Riverways.

r % x

The WRD took part in the Desert Parks Workshop in
Tucson, AZ in October to identify desert park manage-
ment issues and suggest approaches for cealing with
them. The workshop was coordinated through the
Aleright Training Center and attended by personnel
from most desert parks. three Regians (RMR, SWR,
and WR) and several WASO offices.












information crossfile

A unique laboratory, quarantine station, and green-
house complex, hidden in the dense rain forest within
100 yards of the brink of an active volcano near the
visitors cenler at the crater of Kilauea NP is described
inthe Sept. 21, 1989 issue of the Portland Qregonian,
by Leverett Richards. George P. Markin of the USFSis
in charge of the research program there, where more
than 100 insects are being studied for possible use in
protecting and restoring Hawaii's natural forests.

“Using nature to fight nature is the enly sound, per-
manent control,” Markin says. Biological control is not
cheap - “it takes 5 years and $1 million to develop a
safe, effective bio agent,” Markin ciaims, and if any of
the 10,000 or so insects quarantined in his research
compiex were to escape, “they might do as much harm
as an A-bomb”

it takes about 2 years of testing to satisty about 38
different agencies that they will eat “only off their own
plates,” Markin explains. No entomologist wants to
make “the mongoose mistake.” (The mongoose, intro-
duced in 1873 by ranchers to centrol rats is now a
bigger pest than rats, living on the eggs and young of
native birds.)

Asmallblue moth. tested at the facility. was released
during the past year to combat Hawaii's mostincredible
forest enemy - the banana poka, or Passiflora mol-
fissima. It grows with incredible speed, climbs the tall-
est trees and topples them by its sheer weight, It will
even kill koa and ohia - Hawaii's principal hardwood
trees, 100 feet tall,” Markin says, “If the blue moth
doesn't slow it down, we will lose most of our remaining
forest within 50 years”

**i

An illustrated 72-page book with full color cover,
National Parks and Tourism, contains the proceed-
ings of a seminar held in Sydney, Australiain May 1988,
co-sponsored by Australia’s NSW National Parks and
Wildlife Service and the Reyal Australian Institute of
Parks and Recreation (NSW Region). It contains a
summary of the workshops, six papers, and the con-
clusion that communication is the key to identifying and
nuriuring the commen ground between tourism and
conservation. Copies are $19.95 and may be ordered
from NSW National Parks and Wildlife Service Shop,
PO Box 1367, Hurstville NSW 2220, Australia.

*
K

From UNESCO's Courier, January 1389, comes an
article about a US-funded project in Malaysia and
China by a US ecological group called Integrated Con-
servation Research (ICR), aimed at demonstrating that
rain forests are more valuable if used on a sustainable
basis than if cut for immediate, short-term profi. The
MAB-supported project is divided into agroforestry,
ethnobotany, and natural history oriented tourism.

It was found that tea ptants, when planted between
rows of trees. become more productive and that two
species together also supported a “community” of
more than 100 species of spider — more efficient than
insecticides as pest controllers.

Most striking among the animal species studied was
the forest-dwelling cattle known as the gaur (Bos
gaurus). These nearly extinct animals are highly prized
for their meat, which is low in chofestercl and com-
prises 65 percent of the carcass — about 2 metric tons
each. The gaur is the only species of bovid that sweats,
and their sweat contains repellents against flies, ticks,
and other ectoparasites, 1t does not require grass for
food, being a browser of forest edge plant species;
consequently, forests do not need to be destroyed to
propagate the gaur.

The author, far Muul, is an American ecologist and
research associate of the Smithsonian Institution, and
president of ICR.

*
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The Natural Resource Publication Office of the

National Park Servica announces the following new

publications, available from Publications Coordinator

Donna O’Leary, c/o Air Quality Division, PO Box
25287, Denver, CO 80225-0287:

Transactions and Proceedings

1. Issues in Biological Diversity. Dominic Dottavio,
editor.

2. Proceedings of Research in California’s National
Parks. NPS CPSU, U/Cal/Davis, 3rd Biennial Conf. on
Research in California’s NPs. Techniques for monitor-
ing fauna and flora.

Technical Report Series

1. Tamarisk Control in Southwestern United States.
Michael R. Kunzmann, R. Roy Johnson, and Peter S.
Bennett, tech. coordinators. Proceedings of the Tam-
arisk Conf,, U/AZ, Tucson, Sept. 2 and 3, 1987. NPS
D-94.

2. Behavioral Responses of Summering Hump-
back Whales to Vessel Traffic. Experimental and
Opportunistic Observations. C. Scott Baker. NPS
0-428.

3. Natural Resources Monitoring Handbooks,
Channel slands NP, CA. Gary E. Davis and William L.
Halvorson. Example of ecological monitoring design.
602 pp. 1988. Secend Printing 1989.

Annual Science Report Series
1. 1988 Annual Science Report. Anne Frondorf,
editor. Inventory of 1968 research. (approx. 100 pp.)

Natural Resource Report Series

1. 1988 Highlights of Natural Resources Manage-
ment. Donna O'Leary, editor. A report on NPS natural
resource management activilies in 1988. 35 pp. 1989.
NPS-NR-83-01. NPS D-426.

2. NPFLORA User’s Manual. Gary Waggoner.
User's manual for the National Park System’s vascular
flora database. 52 pp. 1989. NPS-NR-83-02. NPS
D-427,

3. Cutstanding National Resource Waters: A Natu-
ral Resource Management Tool. Barbara West. EPA
antidegradation policy and Outstanding National
Resources Waters program and how they relate to
NPS resource management, A state-by-state listing
and evaluation of antidegradation provisions. 35 pp.
1989.

4. Mineral Laws and Regulations and the National
Park System. Carol MaCoy. Overview of types of min-
eral rights that exist in park units, laws and regulations
government development of these rights. and some
options for park resource managers to protect park
resources and values from minera! development inside
park boundaries. NPS/NRMMB/NRR/89/01.

*
* %

The oldest earth rocks discovered so far were
announced Oct. 4. 1989 by Thomas O. Wright, pro-
gram manager at the National Science Foundation.
Samuel A. Bowring of Washington University in St.
Louis, senior scientist on the project, said the rocks,
found in nerthern Canada, are 3.96 billion years old.
This makes them 100 million years older than the pre-
vious record holders, found in Greentand and Ant-
arctica. In Canberra, Australia, Bowring studied his
rocks with the Sensitive High Mass-Resolution lon
Microprobe, known as SHRIMP — one of the most
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sensitive isctope dating instruments in the world. Since
several lines of evidence establish the age of the solar
system at 4.5 billion vears, the rocks recovered by
Bowring’s team were formed on Earth when the planet
was only about half a billion years old. Furthermore,
they are granite, which is an “evolved rock,” meaning
that they had to be derived from an even older rock,
Bowring pointed out.
t**

Tony Slingo, scientist with the Climate and Global
Dynamics Division of the National Center for Atmo-
spheric Research, describes in the Sept. 14, 1989
issueof Nature how variations in cloudiness can signif-
icantlv affect the Earth’s radiation budget - the
absorbed solar energy and the thermal energy radi-
ated back to space. He describes the various modeling
studies that support this conclusion and observes:
“The substantiai sensitivity of climate models to the
details of their formulation, and the fact that 14 models
give 14 different answers for the cloud feedback, show
that we are far from the goal of accurate predictiions of
fulure climate change.” It will be several years, he
predicts, belore reliable predictions of giobal and
regional climate change are available from the models,
and he ciles the need for “comprehensive monitoring
thatis capable of unravelling the ¢limate change signal
from the noise .. " Such an analysis, he concludes.
“may well yield the 15th answer, but at least it will have
come from the real world and will permit a much
needed test of the models”

iti‘i

"Ethics debate sends tremors through USGS ™ reads
the headline over a stery in the Nov. 3, 1989 issue of
Science, describing the confrontation between
Howard Wilshire, a USGS geologist, and the federal
agency for which he works as a scientist. Wilshire's
passicnate interest in defending asid lands from the
onslaught of off-road vehicles let him, as a private
citizen, to advise (on his own time) an environmental
group trying to prevent the USFS from building a play-
ground for motorcyclists in California’s Ef Dorado NF.
He even suggested at one time that the group sub-
poena him as a USGS expert, though federal employ-
ees are not allowed to lestify as experts against the
government.

“The case highlights a problem that is likely to arise
again and again for scientists in public service,” writes
Science author Eliot Marshall. “Because of their
expertise, they may have - or believe they have —the
best insight into a scientific issue that has become
embrgiled in putlic debate. But if their view happens to
clash with the position taken by respensible officials,
they face some difficult choices: they may keep silent.
speak out at risk of punishment, or resign, The middle
option is perhaps the most satisfying, but also the
frickiest to negotiate, for the rules are always chang-
ing”

In this case, Wilshire's boss tried to suspend him for
misconduct — an action that was overturned. But the
issue is an increasingly pertinent ane. with one of the
questions being “Should the public have access only to
the information that an Administration wanis to
reiease?” {This question was posed by Brent Dalrym-
ple, a colleague of Wilshires at the USGS dffice in
Menlo Park, CA.

*x*

David Manski, Supervisory Resource Management
Specialist at Cape Cod NS. calls attention to 2 number
of essays in the most recent issue of Wildlife Society






them. But the largest of 9 sawmills licensed to operate
there already has marked 1,000 mahoganies for log-
ging by year's end (1989} — this on fop of the 40 percent
loss in forest cover in the past 30 years and a 50
percent drop in annual rainfall.

“The coming destruction of Peten’s rain forest will be
as calamitous in its way as the burning of the Mayan
codices in Yucatan nearly 500 years ago,” Perera
writes. Some day it will be looked back on, he sug-
gests, “as a ‘Great Dying.' surpassed only by the dis-
appearance of the dinosaurs 65 million years ago.”

*
EX

An article by Constance Miller and William Libby in
Restoration & Management Notes (Vol. 7:1, 19-24)
questions the National Park Service's “restoration” at
Redwood NP through aerial seeding with species that
“though native to the park, were introduced from exotic
sources.” In their article {"Disneyland or Native Eco-
systems: Genetics and Restoration™), the authors see
“too little attention paid to the issue of the genetic
source of planting stock.” They offer 7 recommenda-
fions to aid in planning restoration and reintroduction
projects.

**81

From Dick Weisbrod at the Spring Creek Field lab
{St. Croix National Riverway) comes an ¢ld page from
Science (Vol. 2411437} with two pieces of possibly
pertinent information: One suggests an internationai
Author Nonproliferation Act {the world’s record as of
Sept. 16, 1988 seems to have been 192 authors from 20
institutions for a single article}; the other was a civics
quiz. “What do Burma. Liberia, and the United States
have in common?” The answer is, “They're the last 3
countries on earth not using the metric system.”

Science notes that the Omnibus Trade Act of 1988
gives federal agencies until 1992 to adopt the metric
system into their business dealings.

Park Science asks its contributing authors to take
note!

t**

in “The Regeneration Gap.” by Jim Erickson (in
National Parks (Vol. 63, Nos. 7&8} the "vanishing
giant saguaros” of the Rincon mountain plot in
Saguaro National Monument are described. Botanist
Raymond Turner and his USGS colleagues set up
monitaring plots there in the 1960s. Turner began
monitoring the plets again in 1989 and found remaining
only 42 of the 213 saguaros plotted there in 1961, many
of them in bad shape.

The good news is that 119 new saguaro plants were
found, some 2 feet tall, “apparently representing a new
population in the Rincon after a 60-year hiatus in pro-
duction of seediings.

***

Seen on a coffee mug owned by Supt. Dick Ring of
the Delaware Watergap NRA:

“Lack of planning on your part does not necessarily
mean an emergency on my part”

*¥%

The Sept/Qct 1989 issue of Defenders, (a bi-
monthly published by Defenders of Wildlife) carries a
truncated article by Napier Shelton of the NPS Wildlife
and Vegetation Division in the Washington office, titled
“Park Wildlite Makes a Comeback.” It describes how
biclogists across the nation are working to fill ecolog-
cal gaps.

Because Defenders readers are most interested in
animals, Shelton’s original version was trimmed of its
plant restoration content. However, the 22 typed pages
of his original draft, plus 2 pages of appendix listing 87
recent or ongoing restoration projects in NPS units, has
been distributed to the Chief Scientists in all 10
Regicns and is avaitable from them.

In an "author’s note” to the field, Shelton says; "A
fuller treatment might also have included restoration of
air and water quality, which of course are important for
biological health but involve entirely different manage-
ment processes.”

x¥

Public Television has proclaimed 1990 as “Year of
the Environment.” As part of the 20th anniversary of
Earth Day, public television will air a 10-part series in
the fall of 1890, under the heading “Race to Save the
Planel” Planning coordinators are Roselle Kovitz and
Deb Miller at Nebraska ETV, PQ. Box 83111, Lincoln,
NE 68501-3111; 402-472-3611 (or 3575).

)!*x

Gary Willson, NPS Midwest Region ecologist, calls
attention of Park Science readers to “a somewhat
controversial” {his words) article, “Is it Getting Stuffy in
Here, Or is It Just My Imagination?” The author,
Andrew Solow, writes in Chance, a magazine pub-
lished quarterly by Springer-Verlag New York, Inc.,
“about statistics and computing™ and intended “for
anyone who has an interest in the analysis of data.”

The author claims that the recent warming “is no
more striking than that of earlier periods during which
human contributions to atmospheric CO2 were neglig-
ible.” Sclow winds up his presentation (in Vol. 2 No.
3:40-46) with “a word about palicy.” One side, he says,
“holds that, despite the uncertainties, the potential
consequences of climate change are so great that we
must act as if it is certain to occur {particularly if we do
nothing to stop it). The other side. (which expresses
itself more in inactivity than in debate) holds that the
costs of action are so great that, because of the uncer-
tainties, no action is justified.

“It is to this debate,” he claims, “that stafisticians
may have the most to contribute by pointing out that a
sensible approach need not ignore uncertainty, but
should use itin balancing costs, benefits, and the value
of information in the formufation of pelicy.”

EE 3

Brad Griffith, formerly on the University of |daho
faculty and now with a USFWS research unit at the
University of Maine, is the lead author of an articte on
“Translocation as a Species Conservation Tool: Status
and Strategy,” in Science, Aug. 4, 1989 (Vol. 245:
477-480). Surveys of intentional reieases from 1973 to
1986 of native birds and mammais ta the wild in Aus-
tralia, Canada, Hawaii, New Zealand, and the U.S.
were conducted to document current activities, identify
factors associated with success, and suggest guide-
lines for enhancing future work.

A second article stemming from the same research
deals with translocations of birds exclusively and 1s
scheduled to appear in an IUCN Technical Bulletin, A
third treatment will provide a geographical analysis, list
names of translocated species, and will be submitied
to the Wildlite Society Bulletin,

Reprints of the Science article and requests for the
two upcoming articles may be addressed to Griffith at
240 Nutting Hal!, Orong, ME 04469-0125: (207}
581-2870.
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information crossfile

mab notes

On. Oct. 24, 1988, the U.S. MAB Executive Commit-
tee reviewed the U.S. Biosphere Reserve Program
Develapment Plan, which was written by six members
of the old Biosphere Reserve Directorate under the
chairmanship of Paul Risser. The plan’s major goals
include: building functional biosphere reserves (BRs)
in the context of regional MAB/BR programs, and
focusing research on biodiversity, human dimensions
of global change, and integrated landscape devel-
opment.

The Executive Committee strongly supported devel-
oping BR functions, emphasizing programs rather than
new BR designations. The new directorates were
requested to coordinate the planning of a workshop in
1990 involving BR managers to review and recom-
mend modifications to the plan and opportunities for
implementing it. U.5. MAB will consider these recom-
mendations in developing the final plan.

Two significant developments have occurred in the
Southern Appalachian MAB Cooperative (SAMAB):
the Environmental Protection Agency has joined the
six original federal member agencies; and the SAMAB
Foundation, a private, nonprofit organization estab-
lished to receive funds for operating the cooperative,
has been chartered in Tennessee. All that remains
before the foundation can function is recognition of its
nonprofit status by the IRS. Hubert Hinote, SAMAB's
executive director, says he has received many calls
from other regions requesting information about the
cooperative, and his talks with professional groups in
the Southern Appalachians have elicited many favor-
able responses. SAMAB has produced a brochure and
a few other informational materiais but is not pushing
widespread publicity yet. “We want some success sto-
ries under our belt first,” Hinote says.

One such project i creation of a strategic plan for
sustainable development of the Pitman Center area, a
small community near Gatlinburg, Tenn. The goal is
economic growth, based substantially on tourism,
while maintaining the natural and cultural environment
that attracts visitors. Other planned projects include
monitoring of indicators of global climate change; an
environmental education campaign on some aspect of
global change; a study to assess the economic feasi-
bility of cultivating the region’s medicinal plants to
reduce pressure on native populations: and coopera-
tive development by the SAMAB member agencies of
a course in the region on resource management for
Third World countries.

Qther regions are contemplating a cooperative
arrangement, perhaps like SAMAB's, On Aug. 8-10,
1989, a seminar on the MAB program and biosphere
reserves was held at West Glacier, Mont. sponsored by
Glacier NP, Waterton Lakes NP, and the Coram Experi-
mental Forest — the three biosphere reserves in the
narthern Rocky Mountains. The seminar introduced
the MAB program to iand managers, biologists, histo-
riang, and tourism and development representatives
from nearby parts of the U.S. and Canada. Bjorn Dahl,
superintendent of the North Carolina national forests
and chairman of the SAMAB Executive Committee,
described the SAMAB cooperative and its benefits to
member agencies. Other speakers talked about the
biological history and diversity of the narthern Rockies
and various management issues.

Although somewhat wary of the MAB program when
they arrived. the participants went away enthusiastic.

Continued on page 17



National Academy of Sciences
To Study NPS Science Programs

On Sept. 29. 1989, the NPS signed a cooperative
agreement with the National Academy of Sciences
{NAS) to conduct a study on “Improving the Environ-
mental Science and Technology Programs of the
National Park Service.” Congress asked for the study
because it believed the science program “gives the
appearance of being developed in a haphazard fash-
ion in response fo specific problems and absent any
general framework.”

The project, to last 18 months, will be carried out by
the Board on Environmental Studies and Toxicology
{BEST) of the Commission on Physical Sciences,
Mathematics, and Resources of the National Research
Council. BEST will cenvene an interdisciplinary com-
mittee, which will gather information by holding work-
shops or public meetings. using ad hoc panels or
consultants, and interviewing appropriate NPS per-
sonnet.

The study will address "historical development and
evolution of (science and technology) programs within
the NPS; the range and scope of environmental prob-
lems of concern to the NPS; the scope and organiza-
tion of the current NPS science and technology pro-
grams: the extent of coordination of these programs
with other NPS programs and missions; the need for
monitoring, inventories and related studies to deter-
mine the status of the parks and the effects of internal
and external stresses: budget and financial program-
ming aspects of NPS science and technclogy pro-
grams; systems for quality control and quality

MAB Notes (continued from p. 16)

Tourism officials saw the benefis of cooperating to
maintain health of the regional environment. A repre-
sentative of the Blackfoot Tribe was delighted at the
prospect of working more closely with the NPS and
USFS onissues such as reestablishment of bison. The
seminar also had lessons for future MAB efforts. Lau-
rie Kurth. a Glacier NP ecologist who, as the park BR
Coordinator. was one of the seminar organizers, said,
“This meeting suggests that we shouid be talking MAB
rather than biosphere reserves. ‘Reserves’ implies to
many peogle that the whole region will come under
preservation laws.” One might add that it also suggests
thatthe biosphere reserve concept needs better public
explanation. The practical result of the seminar is that
local land managers planned another meeting to
expiore further the possibility of establishing a regional
MAB program.

On Nov. 14, 1989, in Boulder, Colo., Bill Gregg, NP$
MAB Coordinator, spoke at a meeting of federal and
local land managers to explore possibilities for devel-
oping a regional MAB/BR program in the Colorado
Rockies. The present BRs inthis region include Rocky
Mountain NP, the Fraser Experimental Forest, and
Niwot Ridge in the Roosevelt National Forest. The
discussion focused on the potential benefits of using
MAB as an aeqis for develaping a coordinated program
of scientific and educational activities to help address
envirgnmental, saciceconomic, and land use issues
facing the central Colorade Rockies, building upen the
strengths of the existing BRs in these fields. The group
decided to hold follow up discussions to further evalu-
ate options for planning a regienal program.

Napier Shelton
NPS Washington Office

assurance of research activities; NPS outreach efforts
and collaboration with the external scientific commu-
nity; and options for enhancing productivity, efficiency,
quality, and managemert relevance of the NPS sci-
ence programs.”

This study will “build on improvements already made
{in NPS science programs) and ... recommend new
regional and national goals.” The NAS committee will
be able to draw on a sertes of studies of NPS science
dating back to 1833, when the NPS published Fauna
Series No. 1: A Preliminary Survey of Faunal Relations
in National Parks. by George Wright. Joseph Dixon,
and Ben Thompson. Other significant studies were
conducted by the National Research Council {the Rob-
bins Report, 1963), A. Starker Leopold and others
{1963), and Durward Allen and others (1871).

The findings and recommendations of the study will
be presenied by the NAS to the Congress and to NP3
for implementation. Michael Ruggiero, Chief, Wildlife
and Vegetation Division, will be the NPS project leader
for the study, responsible for managing the agreement
and providing liaison with the study committee.

Director Ridenour has said. “One of the things that |
would hope to leave as a legacy is the creation of a
solid, scientifically generated data base upon which we
can make sound natural and cultural resources deci-
sions.” With the prospect of global warming and other
nationa! and international issues, that task becomes
ever more complex and important. The Director looks
to the NAS study as a strong helping hand in meeting
the old and new challenges to our science programs.
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GWS Conference

Three main conterence objectives will shape the
1930 Science in the Parks canference, spansored by
the George Wright Society and set for Nov. 12-17,1990,
at the Westin Paso del Norte Hotel in El Paso, TX:

(1) To develop a Saciety platiorm or set of working
priorities for 1990-1999, listing the five mast critical
and/or urgent threats to both culturai and natural
resources as labeled by the Saciety forum;

(2) Todevelop a forum position retated to the cause
and effect of each threat; and

(3) Todevelop a 10-year (or less) strategy by which
the Society can actively contribute to the mitigation of
identified threats.

Oral and poster presentations should illustrate a
threat or a recurring problem that threatens the preser-
vation of cultural or natural resources in the areas of
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Division Reorganizes

Competence, credibility. communication. These are
the attributes Mike Ruggiero, Chief, wants to
strengthen in the recently recrganized Wildlife and
Vegetation Division. "With greater scientific compe-
tence and emphasis on developing a Systemwide view
of natural resource management issues and research
needs.” he says. “the Division will be better able 10
serve both the director and the field. The new structure
is intended to provide a more clearly defined focus on
specific Servicewide issues and 1o improve commu-
nications on these issues to the regions. parks. and
public.”

The reorganization became effective Sept. 8, 1989.
The Division, one of four under the Associate Director,
Natural Resources, now consists of 22 people. orga-
nized ints an office of the Chief and three branches.
Hardy Pearce. Deputy Division Chief, is in charge of
the Natural Landmarks Program. The Natural
Resources Programs Branch (Branch Chief position
currently vacant), includes the IPM and Exotics Spe-
cies Program. the Endangered Species Program, and
the Consumptive Uses Program, and handies other
biotic resource management issues as they arise,

The Science Branch. headed by John Dennis,
develops and coordinates research initiatives on
issues of national and internaticnai significance,
including biological diversity, globat climate change,
and the biological effects of acid precipitation. It also
administers the Natural Resources Preservation Pro-
gram (NRPP) and the Director's Special Initiatives
funds and provides guidance for and participates in
technical evaluation of park. Regional. and Ser-
vicewide science programs. Within this branch, Bill
Gregg continues 1o coordinate NPS involvement in the
Man and the Biosphere Program. The reorganization
calis for additions of a Wiidlife Biclogist. Plant Ecolo-
gisl, and Aquatic Ecologist to this branch.

Anne Frendorf is Chief of the Pfanning and Informa-
tion Branch. which develops and disseminates infor-
mation, both within the Service and to the public, on
wildlife and vegetation issues, as well as some issues
of a broader natural resource nature. Among these
activities are editing a comprehensive Natural
Resource Management Guideline (NPS-77), providing
guidance for resources management plans, compiling
Servicewide inventories of park research projects. pro-
ducing bulletins on key wildiife and vegetation issues,
and responding to public and Congressional corres-
pondence on these issues.

Calls for Papers

management, research, or agency communications/
organization/relationships/funding.

Threats can be of national or worldwide scope.
Authors will serve as committee members assigned to
each concurrent session, and these sessions will be
organized according ta common themes among
poster/paper submittals. Committees will synthesize
the findings of each concurrent session into a defined
threat, each tc be prioritized by the forum for platorm
consideration.

Prospective presenters sheuld submit in duplicate
by Feb. 15, a proposed title, with a summary of 100
words or less to Conference Co-chairman Tom Gavin
at the following address: 1990 Gearge Wright Society
Conference, National Park Service, 450 Golden Gate
Ave., Box 36063, San Francisco, CA 94102; FAX
415/556-2793, Attn: Tom Gavin.






NPS Joins Interagency Effort
To Develop Biological Diversity

By Jehn G. Dennis

Conservation of biclogical diversity currently is a major
topic of discussion and concern, both nationally and inter-
nationally. Congress several years ago enacted legisla-
tion to identify biological diversity concerns that should be
addressed as part of cur foreign aid program. Congress
currently has bills pending io develop a companion
domestic biological diversity program, and last year
Invited the NPS Director to participate in a panel presen-
tation of agency domestic efforts regarding biclogical
diversity conservation.

Because of its concerns for the conservation of biolag-
ical diversity. the NPS already has convened or co-
sponsored two workshops dealing with the topic. In addi-
tion, NPS currently is developing a bureau bioiogical
diversity plan. One result is the observation that no single
agency can achieve the conservation of the nation’s bio-
logical diversity by itself and that. # the nation is to suc-
ceed in conserving its natural biological diversity. all seg-
ments of society must be joined in a common effort.

In recognition of the need for interagency cooperation,
and as part of its developing biological diversity program,
the Service has joined an inter-agency activity to discuss
the factors involved in conservation of biological diversity,
This activity is being managed by the Keystone Center of
Colorado. The Keystone Center is a neutral, non-profit
arganization dedicated o conflict resolution on issues
involving natural resources, environmental quaiity and
health, and biotechnelogy and genetic resources.

To facilitate conflict resolution, the Keystone Center
holds policy dialogues that bring together leaders from
industry, environmental and citizens organizations, gov-
ernment. and academia. In convening its dialogues, Key-
stone makes it clear that, while participants come from
agencies and are provided agency support, they serve in
the dialogues as individuals rather than as formal repre-
sentatives of their crganizations.

The Dialogue on biological diversity developed by the
Keystone Center currently is pfanned to include three to
six plenary sessions and a number of work group meet-
ings spread over an 18 month period that started in
March, 1988. The Service has agreed to participate in this
dialogue both by providing funding through the Forest
Senvice and by designating four NPS participants (Dr. F.
Eugene Hester, Dr. Michael A. Ruggiero, Dr. John G.
Dennis, and Supt. John F. Byrne) who will attend the
meetings and develop written materials as appropriate.

The Service participated fully in the first dialogue
{March 29-31, in Washington, OC) together with person-
nel from the Forest Service, Bureau of Land Manage-
ment. Fish and Wildlife Service, Environmental Protec-
tion Agency, U.S. Navy, 7 Congressional Committees,
Office of Technology Assessment, 14 environmental or
trade organizations, & resource uilization companies,
and 2 universities. This first meeting developed agree-
ments on:

- aworking definition (biclogical diversity s the variety
of life and #ts processes);

- an initial focus for the dialogue {locking at the pro-
grams and activities of major federal land management
agencies on federal lands that may affect biological diver-
sity};

- five objectives to be sought to maintain biological
diversity;

- afentative outline of what the final report would con-
tain;

- assignmenis of participants to cne of two work
groups (Policy and Coordination, Data and Research}
and development of tentative work plans for each of the
two work groups; and

- scheduling of two work group meetings and the next
plenary meeting.

The first working group meeting {May 22, 1989 in
Washington, OC) was the Policy and Coordination Work
Group, 1o exchange information about existing policies,
programs, and activities of the Dialogue's member orga-
nizations which are supportive of the profectien and
maintenance of biological diversity. As background for
this meeting, the Service submitted Chapter IV of the
Management Policies, a staff paper discussing the Ser-
vice's mandate with respect to biological diversity. and a
summary of existing Service activities that relate to four
objectives established by the Dialogue.

The second working group meeting (June 5-6, 1989, in
Denver) was the Data and Research Work Group, to
continue development of the group’s work plan regarding
inventory, monitoring, and research aspects of protection
of biolagical diversity. The group took advantage of its
Denver meeting site to engage in a half day field trip to
Rocky Mountain NP to observe some examples of Ser-
vice research on biological diversity preservation con-

cerns, and to learn first hand some of the real constraints
that exist in the practicality of concretely applying in the
field cencepts that are developed in the abstract by the
Dialogue.

The second plenary session {July 10-12. 1989. in Key-
stone, Colorado) carried out the following steps. It
received reports on each of the previous work group
meetings. It split the Policy and Coordination Work Group
into an Agency Policy Work Group and a Coordination
Work Group, and conducted sessions of all three wark
groups. It reexaminec the scope of the Dialogue in
response to concerns raised as a result of work group
discussions and reaffirmed the Dialogue purpose to
focus initially on programs and activities of major federal
land management agencies on federal lands as they
affect biological diversity, with recognition that federal
agencies will need a broad perspective.

At this stage. the Dialogue has passed through the
phase of infroductions of what the various agencies are
deing and now is generating ideas and new ways of
viewing biological management situations. 1t is likely that
the current brainstorming phase will extend through sev-
eral more sets of meelings.

Dennis is Chief, Science Branch, NPS Wildiife and
Vegetation Division.

meetings of interest

1990

March 1-2, HIGH ALTITUDE REVEGETATION WORKSHOP, at the Fort Collins Marriott
Hotel, Fort Collins, CO; Contact: Mark Theisen, 1210 Citizens Parkway, Morrow, GA

30260; 800/845-4453

March 20-24, FIRE AND THE ENVIRONMENT: ECOLOGICAL AND CULTURAL PER-
SPECTIVES, an internaticnal symposium to be held in Knoxville, TN, multi-sponsored
including NPS, U/TN, USFS, and the Society of American Foresters. Contact: Fire
Ecology Symposium, Dept. of FW&F, U/TN, Knoxville, TN 47901-1071, (615)

974-7984.

April 28-May 3, SOCIETY FOR ECOLOGICAL RESTORATION, 2nd annual conference, at
the Sheraton International Hetel, Chicago's O'Hare airport. Program will explore the
state of the restoration art as it applies to key environmentai issues and will include
special events to facilitate communication among restorationists, decision makers,
and the general public. Feb. 15, 1990 is deadline for submission of contributed paper
abstracts. Contact: Dave Egan, U/WI Arboretum, 1207 Seminole Hwy, Madison, Wi

53711; 608/262-9547.

May 8-16, THE BERGEN CONFERENCE; ACTION FOR A COMMON FUTURE, in Bergen,
Norway. Contact: Ministry of Environment, 1990 Conference Secretariat, PO Box 8013

Dep., 0030 Oslo 1, Norway.

May 16-13, THIRD SYMPOSIUM ON SOCIAL SCIENCE IN RESOURCE MANAGEMENT,
at Texas A&M University. Contact: James Gramann, Dept. of Recreation and Parks,
Texas A&M, College Station, TX 77843; (409) 845-4920.

May 23-29, CONGRESS ON MARINE TOURISM, a symposium and workshop on balancing
conservation and economic development, sponsored by Sea Grant College Program,
East-West Center, and the Pacific Basin Development Council. Contact: Dr. Jan
Auyong, Marine Tourism Congress, Sea Grant Extension Service, U/HI at Manoa,
Honolulu, Hi 96822; (808) 948-8191; FAX: 808/955-6550.

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.

1991

Nov. 4-8, THIRD GLOBAL CONGRESS OF HERITAGE INTERPRETATION INTERNA-
TIONAL, in Honolulu, to explore how effective interpretation can help protect natural
and cuftural heritage while providing meaningful and memorable experiences for
residents and visitors. Contact: Gabriel Cherem, EMU Geography & Biology, Ypsilanti,
MI 48197; 313/487-0218, or Ray Tabata, UH Sea Grant, 808/348-3191.
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...and Congaree Swamp National Monument

Damage from Hurricane Hugo
to the Congaree Swamp
National Monument
By Rebecca Sharitz and Francis Putz

To assess the forest damage in the Congaree
Swamp National Monument aftributatle to Hurricane
Hugo. trees 20 cm dbh (diameter at 1.4 m or above
butt swell} were censused in both bottomland hard-
wood forest and cypress-tupeic sioughs. The 0.2 ha
plots (20 x 100 m) were located at random in old-growth
forest in the scutheastern portion of the Monument
south of the confluence of Toms Creek and Running
Lake. south of Wise Lake, and along the boardwalk to
Weston Lake. Twenty-one plots were censused {total
area~-4.2 ha). 12 in bottomland hardwood forest and &
in cypress-tupeio sloughs. Toimprove the assessment
ot damage to Pinus taeda trees In the vicinity of the
Ranger Station, we sampled 100 P taeda trees =20
cm dbh within 20 m of the boardwalk and along the
road toward Weston Lake.

Each tree in the plots was identifiec 10 species, mea-
sured {dbh}, and classified as having suffered no
serious damage, uprooted, snapped, bent or having
lost portions of its crown {25-50. 50-75, and =75 per-
cent). We also noted whether the trees showed
obvious signs of having suffered previous damage, the
presence of heartrot, the height of breakage, and the
compass direction of fall.

Results and Discussion

Cypress-Tupelo Sloughs

Although Hurricane Hugo caused substantial losses
of leaves and small branches, only about 19 percent of
the treeg in the cypress-tupelo sloughs suffered
serious damage {Table 1). Uprooting was particularly
uncommon in the sloughs. This was surprising
becausetrees in sioughs are generally thought to have
relatively shallow roots systems, due to anaerobic soil
conditions. Although there were 12 uprocted trees in
the 9 plots, none were bald cypress (Taxodium dis-
tichum) or water tupelo {Nyssa aquatica). Further-
more. during the 8 days of field surveys, we observed
only one uprooted cypress tree anywhere in the Monu-
ment. A recent study of the roating patterns of bald
cypress trees in Florida showed that the trees devel-
oped several “sinker” roots that penetrated to greater
depths than the rest of the root system (K. Ewel, Univ.
of FL, pers. com.). Such a root system may effectively
anchor bald cypress trees in the relatively unstable
soils of the sloughs. Crown breakage in water tupeio in
the sloughs may in part account for the infrequency of
uprooting and snapping in this species. After a tree
loses leaves and branches, its wind resistance is sub-
stantiaily decreased and the probability of more
serious damage is consequently reduced. in the case
of cypress, serious damage may be rare both because
the trees have strong wood and because cypress trees
normally display little leaf area relative to trunk diame-
ter; this too results in low wind resistance.

A large proportion of the trees in cypress-tupelo
swamps had obviously suffered severe wind damage
previous to Hurricane Hugo. This damage and subse-
quent recovery left its mark on the crown and bole
structure of many of the trees, particularly farger water
tupelo trees. Mechanical damage is likely to have con-
tributed to the incidence and severity of attack by
heartrot fungi. Trees with heartrot are very susceptible

to further damage even if the crown resprouts. Break-
age and resprouting seems to be a major process in
the dynamics of this forest.

Among commercial forest species, both bald
cypress and water tupelo are rated as refatively
resistant to hurricane-related damage (Barry et al.,
1982). Along wiih palm and live cak, bald cypress is
ranked as highly resistant to uprooting and breakage.
Tupelo is less resistant than cypress but is ranked as
less prone 1o uprooting and breakage than are most
oaks. pines and hickories. Cbservations in forested
areas of the South Carolina coastal plain {Francis Mar-
ion Forest, Santee Experimental Forest) have also
revealed far more extensive damage fo pine and oak
forest than to cypress-tupelo stands.

Bottomland Hardwood Forest

Approximately half of the trees in the plots in the
bottomlands of the Corgaree National Monument suf-
fered serious damage but only about 25 percent were
uprooted or snapped (Table 2). In contrast to water
tupelo and bald cypress, bottomland hardwoods seem
equally prone to being uprooted and to suffering stem
breakage. The major short-term effect of Hurricane
Hugo in both forest types, however. was the loss of
much of the foliage and many small branches.

The among plot variation in the proportion of
damaged trees was very farge. In the bottomland hard-
woods, densities of trees ranged from 34-64/0.2 ha
and the proportion of uprocted and snapped trees
ranged from 4-50 percent. This extreme heterogeneity
was undoubtably due to the specific paths of Hurricane
Hugo and the cyclones it probably generated.

Trees that had recovered from serious damage prior
to Hurricane Hugo suffered a very high probability of
sustaining subsequent damage (Table 3). Architec-
turally unstable branching patterns of resprouted
trees, heartrot and insect damage are probably
responsible for this heightened susceptibility to
damage of previously damaged trees. The effects of
the process of repeated breakage and resprouting on
forest structure and composition wilt be important to
monitor as the forest recovers from Hurricane Hugo.

Pinelands

Large Pinus taeda trees in general and those in the
vicinity of the Ranger Station in particular received
special attention. Although two of the bottomland for-
est plots were near the boardwalk, we increased the
accuracy of our assessment of pine damage with a
special census. Pines >20 cm dbh within 20 m of the
boardwalk and the road to Weslon Lake were mea-
sured (dbh) and classified by damage type. A total of
100 trees was censused, of which 46 had escaped
serious damage (Table 4). Uproating and snapping
were about equally common (21 and 28 trees, respec-
tively). Most of the broken (snapped) trees had heart-
rot, but we suspect that many of the undamaged and
uprooted trees were likewise infected.

Forest damage was severe in areas where pines
were common. This is mostly because when a large
pine was either uprooted or snapped, it caused a great
deal of damage to its neighbors. Three pines fell across
the road or trails and consequently were cut by the
Monument staff, Examination of the cross-sections of
three trees {aged about 156, 157, and 180 years)
revealed extremely slow growth rates {<<1mm/year}
during the last two decades.

In the absence of fire, we doubt that even the exten-
sive damage of Hurricane Hugo will result in success-
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fui pine regeneration. Where the canopy was radically
opened. the understory of switchcane (Arundinaria
gigantea), vines, shrubs, and small trees was quite
dense even immediately after the storm. Furthermore,
thick mats of litter and organic matter still cover the
ground except where mineral soil was exposed by
uprooted trees. Fire is a distinct possibility, however,
especially now with the heavy fuel loads in much of the
bottomland forest.

Conciusion

It became evident in the course of our damage sur-
vey that the forests of the Monument have suffered
severe storms several times during the last few dec-
ades, Earlier this year (16 June 1989}, for example, the
forest was severely damaged by a thunderstorm. We
expect that there will be changes in tree species com-
position in the bottornland hardwoods and particularty
where large pines once dominated the landscape.
These changes will be evident, however, only if perma-
nent inventory plots are monitored for tree growth,
death. and recruitment over the next decades.

Sharitz is with the Savannah River Ecoiogy Lab,
Alken. SC 29802: Putz is with the U/FL Botany Dept..
Gainesville. FL 32611-2009.

Reference
Barry. Patrick J., Robert L. Anderson and Kenneth M.
Swain, SA. 1982. How to evalvaie and manage
storm-damaged forest areas. Forestry Report SA-
FR20. September 1982. USDA Forest Service. 15p.

Buck Island Reefs
Hard Hit by Hugo

Biological Technician Zandy-Marie Hillis reports that
Hurricane Hugo left major impacts on Buck lsland
Reef National Monument (BUIS). Park rangers patrol-
ing the southeast forereef of the Underwater Snorkel-
ing Trail found the reef crest piled one to two feet high
with dead coral rubble. Large branches of elkhorn
coral {Acropora palmata) were broken. showing 8- to
10-inch cross-sections of white skeleton. Extensive
breakage was also observed among the other corals in
the area. Fire coral {Millepora complanata), normally
erect along the reef crest, was crumbled and piled up
along the foot of the forereef. However, all underwater
interpretive signs except one were still in place, and alt
visitor moorings were still intact.

Patrols of the terresirial vegetation on Buck Island,
on the other hand, revealed extensive damage. All
adult trees, including large tamarind, turpentine, sea
grape, acacia, manchineel, frangipani, barrel and
organ pipe cactus were affected by the storm, in the
form of broken limbs, shattered trunks, and trees com-
pletely uprooted, eroded out and laid down. Machingel
trees were laid down parallel along the north shore like
match sticks, up to 20 to 30 trees deep in areas. The
south shore, in particular, was affected by a high storm
surge that cut 10 to 15 feet deep into the permanent
landscape, eroding out adult trees.

The hawksbill turtle nesting beaches at BUIS were
also greatly aitered by the hurricane. The nesting
beaches, shoreline, and beach forest to the southeast
were severely eroded, up to 15 feet in some areas. All
shoreline trees along the northshore nesting area (pre-
dominately machineel) have been laid dowr parallel to
the shore, blocking access fo the normal hawksbill

Continued on back cover



Buck Island {Continued from p. 23)

nesting areas in the beach forest. In addition to the wall
of fallen trees, the storm erosicn increased the height
of the beach barm by up to 3 feet. This has effectively
closed these areas to hawksbill nesting.

The effects of Hurricane Hugo on hawksbili nesting
success is already apparent. The obstacles along the
southeast and northshore areas have pushed the
hawksbills tc nest on the open beach (West Beach)
which is not the normal preferred nesting habitat. Alse,
it is estimated that more than 80 percent of the 55
confirmed nests on the beach, ingubating prior to
Hugo, were lost in the storm or unrelocatable due to
changes in the landscape and beach protile. Daytime
patrols for nesting activities and nest success determi-
nation will continue on a boat-available basis for the
rest of the nesting season, December-January 1990.

In the Next Issue:

Nicholas Chura.

“Electric Fence Enclosure Fails to Confine Feral Goals” by Dan Taylor; “Humpback Whaes of Glacier
Bay: An Update” by Gary Vequist; “Great Basin: Qur Newest National Park” by Marty Lee and Ed Starkey;
“Peregrines of Grand Canyon” by B. Brown, S. Carothers, S. Hoffman, and R. Glinski; “Plant Diseases in
Hawaiian Parks: Prevention or Preservation?” by Don Gardner; and “Marine Debris Monitoring Program,” by
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